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Streszczenie

Diety wegetarianskie zyskuja coraz wicksza popularno$¢. Opieraja si¢ na caltkowitym
wykluczeniu migsa i ryb z codziennego menu oraz w zaleznosci od poziomu restrykcji diety
ograniczajg spozycie produktow odzwierzecych. Jako przyczyne rozpoczecia stosowania
diety roslinnej, wegetarianie nie wskazuja jedynie etyki, ale rowniez aspekt zdrowotny.
Wiele badan potwierdza korzystny wpltyw diety wegetarianskiej w profilaktyce chordob
przewlektych: chorob uktadu krazenia, cukrzycy, otylosci a nawet nowotwordw czy
depresji. Pomimo to wegetarianizm przez wigckszo$¢ Polakow jest wcigz uwazany za
niewtasciwy i niekorzystny dla zdrowia sposéb odzywiania. Zdecydowanie moze si¢ to
wigza¢ z ryzykiem jakie niesie za sobg niewlasciwie zbilansowana dieta roslinna,
powodujaca wystapienie niedoborow kluczowych sktadnikow odzywczych, witamin
I sktadnikow mineralnych. Wegetarianie, a zwlaszcza weganie sg najbardziej narazeni na
ryzyko niedoboru witaminy B1o. Dlatego w dalszym ciggu poszukuje si¢ nowych zrodet tej
witaminy w Zywnosci.

Celem niniejszej pracy byta ocena stanu zdrowia polskich wegetarian, porownanie czy
objawy depresji wystgpuja czgsciej wsrod wegetarian niz wszystkozercow oraz analiza
HPLC wybranych produktéw roslinnych pod katem zawartos$ci witaminy Biz.

Po przeprowadzeniu trzech badan stwierdzono, ze polscy wegetarianie charakteryzuja
si¢ poroOwnywalnym stanem zdrowia do osdb spozywajacych migso. Osoby wybierajace
diete roslinng wykazuja wlasciwe parametry sktadu ciala oraz uzyskuja lepsze wyniki w
pomiarach antropometrycznych w poréwnaniu z jedzagcymi migso. Analiza biochemiczna
krwi nie wykazala istotnych rdznic w parametrach krwi pomiedzy wegetarianami
I wszystkozercami. Jednak pomimo braku istotnej rdznicy, wegetarianie czgsciej
charakteryzowali si¢ poziomem witaminy D ponizej wartosci referencyjnych oraz
podwyzszonym poziomem homocysteiny w surowicy krwi. Wegetarianie wykazuja lepszy
stan odzywienia niz wszystkozercy i cz¢$ciej przestrzegaja zasad prawidlowego Zywienia.
Roslinozercy zdecydowanie chetniej uprawiajg aktywnos$¢ fizyczng w wolnym czasie
w poroéwnaniu do wszystkozercow. Wegetarianie czgsciej borykajg si¢ z problemem depresji
w poréwnaniu do wszystkozercow. Prawdopodobnie w tym przypadku odzywianie nie
miato wickszego znaczenia dla obecnosci lub braku objawdw depresji. Oprocz tego w
ramach dysertacji przeprowadzono analiz¢ HPLC, ktora wykazata, ze najpopularniejsze
komercyjnie wytwarzane roslinne produkty fermentowane takie jak ogorek kiszony, kiszona

kapusta, barszcz bialy, zur posiadaja sladowe ilo$ci witaminy Bio. Bogatym zZrodltem tej
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witaminy jest sok z kiszonej pietruszki (50 pg-kg™?) oraz dzem z rokitnika (220 pg-kg™?). Przy
tych stwierdzonych ilo$ciach wystarczytoby spozywanie ktérego$ z nich codziennie, aby

pokry¢ dzienne zapotrzebowanie.

Slowa kluczowe:

dieta wegetarianska, depresja, witamina B1o, stan zdrowia, stan odzywienia



Summary

Vegetarian diets based on the complete exclusion of meat and fish from the daily menu
and, depending on the level of dietary restriction, limiting the consumption of zoonotic
products are gaining popularity. As a reason for starting a plant-based diet, vegetarians do
not only point to ethics, but also to the health aspect. Many studies confirm the beneficial
effects of a vegetarian diet in the prevention of civilisation diseases: cardiovascular diseases,
diabetes, obesity and even cancer or depression. Despite this, vegetarianism is still
considered by the majority of Poles to be an inappropriate and unhealthy way of eating. This
can definitely be linked to the risks of an ill-balanced plant-based diet, causing deficiencies
in key nutrients, vitamins and minerals. Vegetarians and especially vegans are most at risk
of vitamin By deficiency. Therefore, new sources of this vitamin in food continue to be
sought.

The aim of the present study was to assess the health status of Polish vegetarians, to
compare whether depressive symptoms are more common among Vvegetarians than
omnivores, and to analyse the HPLC of selected plant products for vitamin B1> content.

After three studies, it was shown that Polish vegetarians show similar health status
compared to omnivores, vegetarians show adequate body composition indices and have
better anthropometric measurements compared to omnivores. Biochemical blood analysis
showed no significant differences in blood parameters between vegetarians and omnivores.
However, despite the lack of a significant difference, vegetarians were more likely to have
vitamin D levels below reference values and elevated serum homocysteine levels.
Vegetarians show better nutritional status than omnivores and are more likely to adhere to a
healthy diet. Vegetarians are significantly more likely to engage in leisure-time physical
activity compared to non-vegetarians. Vegetarians are more likely to struggle with
depression compared to omnivores. Itis likely that, in this case, nutrition did not make much
difference to the presence or absence of depressive symptoms. In addition to this, the
dissertation carried out an HPLC analysis, which showed that the most common
commercially produced plant-based fermented products such as pickled cucumber,
sauerkraut, white borscht and sour soup had trace amounts of vitamin B12. A rich source of
this vitamin is pickled parsley juice (50 pg-kg™) and sea buckthorn jam (220 pg-kg™). With
these amounts found, it would be sufficient to consume either of these daily to cover the

daily requirement.
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1. WPROWADZENIE

Publikacja | wchodzaca w sktad niniejszej dysertacji stanowi przeglad
pisSmiennictwa, opisujacy dotychczasowa wiedz¢ na temat polskich wegetarian i wplywu
diety wegetarianskiej na ich zdrowie. Ponadto na podstawie zgromadzonych badan
opracowanych przez polskich naukowcéw oceniono $wiadomos$¢ Polakéw na temat diet
wegetarianskich. Po dokonaniu analizy opublikowanych prac naukowych mozna doj$¢ do
wniosku, ze polscy wegetarianie nie sg jeszcze zbyt dobrze przebadana grupa spoteczng.
Duza czg$¢ badan stanowity badania ankietowe, a analizowane grupy nie byty zbyt liczne.
To pokazuje potrzebe prowadzenia kolejnych badan obejmujacych wegetarian, ich stan
zdrowia po dlugotrwalym stosowaniu diety ro$linnej oraz potrzeb¢ znalezienia Zrddet
witamin i sktadnikow mineralnych w zywnosci, ktorych niedobory szczegdlnie odnotowuje
si¢ wsréd wegetarian. Niniejszy wniosek sktonit do podjecia si¢ tego tematu
| poprowadzenia przynajmniej cz¢sci analiz tak duzego problemu badawczego.

Dieta wegetarianska istnieje od zarania dziejow. Prawdopodobnie wegetarianizm
zapoczatkowano w starozytnym Egipcie oraz w Indiach (Hargreaves i in., 2021). Na
poczatku XIX wieku zalozono pierwsze stowarzyszenie wegetarian w Anglii — The
Vegetarian Society. W Polsce pierwsza wzmianka o zywieniu, charakteryzujacym si¢
unikaniem produktéw pochodzenia zwierzgcego na rzecz zwigkszonej ilosci produktow
roslinnych ukazata si¢ w,Historii Ruchu Jarskiego w Polsce” w 1912 roku (Historia
wegetarianizmu i weganizmu, 2017). Popularnos¢ diety wegetarianskiej ro$nie z roku na
rok. Wedhug najnowszego raportu na temat odzywiania Polakow, juz 10% Polakow w wieku
od 18 do 65 roku zycia to wegetarianie, a 6% stanowig weganie (Gazeta Krakowska, 2023).
Powodow przejécia na diete wegetarianska jest wiele — od pobudek ekonomicznych,
religijnych, kulturowych, etycznych po pobudki ekologiczne. Coraz wigcej osoéb decyduje
si¢ na ten sposob zywienia ze wzgledu na jego wptyw na zdrowie (Sliz i in. 2015). Wiele
badan potwierdza prozdrowotny wptyw diety wegetarianskiej w profilaktyce chordb
przewlektych: chorob uktadu krazenia, cukrzycy, otytosci a nawet nowotworow czy depresji
(Dybvik i in., 2023; Hibbeln i in., 2018; Jarosz i in., 2011; Kahleova i in., 2017; Papamichou
iin., 2019; Stolinska i Czerwonogrodzka-Senczyna, 2011)

Glowna zasada stosowania diet wegetarianskich jest catkowita eliminacja migsa.
W zaleznosci od rodzaju diety, wegetarianie rezygnuja rowniez z miodu, jaj, mleka
i produktow mlecznych. W zalezno$ci od wkluczanych produktow, diete wegetarianskg

mozna podzieli¢ na diete laktoowowegetarianska, owowegetarianska, laktowegetarianska,
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weganska, a takze frutarianska i diete raw food (Sliwinska i in., 2014). W Tabeli 1

przedstawiono podziat diet wegetarianskich wraz z ich definicja.

Tabela 1. Klasyfikacja diety wegetarianskiej (Sliwiniska i in., 2014)

Typ diety wegetarianskiej

Zasady diety

Laktoowowegetarianska

Dieta wyklucza migso, drob, ryby. Poza tym wszystkie

inne produkty pochodzenia zwierzgcego (np. jaja, mleko, miod)

moga by¢ spozywane.

Dieta obejmuje jaja, ale nie obejmuje migsa, drobiu, ryb

Owowegetariafiska oraz produktow mlecznych.

Laktowegetarianska Dieta Obejrﬂ?i{; f,rgfém rrr;lsclzjr;;e ale nie obejmuje

Semiwegetarianska Wykluczone jest czerwone mieso.
Weganska Wykluczone sa wszystkie produkty pochodzenia

zwierzecego.

Dieta Raw Food

Podstawa tej diety jest wlaczenie produktow roslinnych
w postaci surowe;j. Nie jest dozwolona obrobka cieplna
powyzej 40°C oraz zywno$¢ wysoko przetworzona.

Frutarianizm

Dozwolone sa tylko owoce.

Wigkszos¢ osob, odzywiajacych sie¢ w sposob tradycyjny charakteryzuje wysokie

spozycie migsa oraz thuszczow zwierzgcych. W ich diecie dominuje cukier oraz produkty

wysoko przetworzone, a brakuje warzyw, owocow, tluszczu roslinnego, nasion oraz

orzechow (Pyrzynska, 2013). Stosowanie przez dilugi czas takiego rodzaju diety moze

wigzaé sie z wystgpieniem wielu chorob tj.: otytosci, cukrzycy, chordb uktadu krazenia,

nowotworow (Czyzewska i in., 2016). Uwaza si¢, ze wlasciwie zbilansowana dieta

wegetarianska nie tylko dziata profilaktycznie, ale rowniez moze skutecznie wspomagac

leczenie farmakologiczne tych schorzen. Odpowiednio dobrana dieta wegetarianska moze
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przynies¢ korzysci dla kondycji organizmu, samopoczucia i zdrowia (Czyzewska-
Majchrzak i in., 2015).

Brak aktywnos$ci fizycznej w polaczeniu z nieprawidtowo zbilansowang dieta,
sktadajaca si¢ gtdéwnie z wysoko przetworzonej zywnosci oraz positkoOw z przewagg thustych
produktéw pochodzenia zwierzgcego jest gldwna przyczyna nadwagi 1 otyloSci.
Najskuteczniejsza walka z nadmierng masa ciala jest dieta o niskiej ggstosci energetyczne;j,
a takze nizszej zawartosci tlhuszczow, w tym nasyconych kwaséw tluszczowych
i cholesterolu. Najlepszg dietg speiniajgcg powyzsze wymagania jest dieta oparta gtdownie
na produktach roslinnych (Sliz i in., 2016). Aby potwierdzi¢ ten fakt, w 2013 roku
w Instytucie Zywnosci i Zywienia w Warszawie przeprowadzono badanie na grupie 151
kobiet w wieku 45-65 lat. Kobiety podzielono na dwie grupy — jedna odzywiajaca si¢ w
sposob tradycyjny 1 druga wegetarianska. Kazda z badanych kobiet zostala poddana analizie
sktadu ciata metodg bioimpedancji (BIA). Wykazano, ze BMI (Body Mass Index — wskaznik
masy ciala) u kobiet stosujacych diete tradycyjna (n = 86) wynosit 30,1 + 5,7 kg/m?,
wskazujac na otyto$¢ I stopnia. Co wiecej, charakteryzowaty si¢ one znacznie wyzsza
zawarto$cig tkanki thuszczowej 1 tlhuszczu trzewnego. Natomiast kobiety stosujace diete
wegetarianskg (n = 65), miaty prawidlowy wskaznik BMI (24,2 + 5,1 kg/m?). Oprécz
wskaznika masy ciata okreslono rowniez zawarto§¢ wody catkowitej, wody
pozakomorkowej, wody wewnatrzkomérkowej, beztluszczowej masy ciata, masy
migsniowej 1 masy tkanki thuszczowej. Sposréd wyzej wymienionych parametréw jedynie
masa migsniowa 1 thuszczowa réznily si¢ istotnie pomiedzy obiema grupami badanych.
Kobiety stosujace diete wegetarianskg charakteryzowaly si¢ wieksza masg mig¢sniowa
| mniejszg masg tkanki thuszczowej w poréwnaniu do tych, ktore odzywiaty si¢ w sposob
tradycyjny. Autorzy stwierdzili, Ze parametry skladu ciala kobiet stosujacych diete
wegetarianskg byly korzystniejsze niz tych, ktore odzywiaty si¢ w sposob tradycyjny
(Stolinska 1 Wolanska, 2015).

Dieta wegetarianska moze by¢ rowniez profilaktyczna w kontek$cie wystgpienia
cukrzycy (Olfert i Wattick, 2018). Okazuje si¢, ze odpowiednio zbilansowana dieta roslinna,
a w szczegolnosci weganska usprawnia leczenie cukrzycy, obnizajac m.in. poziom glukozy
we Kkrwi, prowadzac do poprawy klinicznej osob juz chorujgcych na cukrzyce typu 2
(Barnard i in., 2018). Zespot Lee opublikowat wyniki badan, w ktorych sprawdzano, czy
diety wegetarianskie, w tym weganska przynosza korzysci w zakresie kontroli glikemii
U pacjentow z cukrzyca typu 2. Stwierdzono, ze obie diety — mniej restrykcyjna

wegetarianska 1 bardziej restrykcyjna weganska doprowadzily do obnizenia HbAlc
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(hemoglobiny glikowanej), jednak kontrola glikemii byta zdecydowanie lepsza w przypadku
diety weganskiej (Lee i in., 2016).

Sposéb zywienia moze mie¢ réwniez znaczenie w kontekscie zdrowia psychicznego.
Depresja jest najczesciej diagnozowang choroba psychiczng, na ktorg cierpi ok. 350 min
ludzi na calym $wiecie. W samej Polsce liczba 0s6b chorujacych przekracza 4 min
(Wojewodzka Stacja Sanitarno-Epidemiologiczna w Krakowie, 2021). W dodatku czesciej
dotyka kobiet niz mezczyzn (Suchowiak i in., 2020). Depresje charakteryzuje zle
samopoczucie, niestabilno$¢ nastroju, smutek, uczucie pustki, drazliwos$¢, negatywna
samoocena, jak réwniez zachowania wycofywania si¢ z zycia spotecznego (Rondon
Bernard, 2018). Jednym z czynnikéw wplywajacych na zwigkszenie lub zmniejszenie
ryzyka jej wystapienia jest sposob zywienia. Wraz z pozywieniem przyjmowane Si¢
sktadniki odzywcze, spehiajace kluczowa rolg¢ w pracy umystu cztowieka (Glibowski
I Misztal, 2016). Odpowiednia ilo§¢ konkretnych sktadnikéw zywnosci jest wymagana do
produkcji neuroprzekaznikow. Naleza do nich: aminokwasy (tyrozyna, tryptofan), witaminy
z grupy B (Bs, B12, kwas foliowy), a takze sktadniki mineralne: cynk, miedz, zelazo, magnez
(Banys$ i in., 2020; Sanchez-Villegas i in., 2009). Wyniki niektérych badan wskazuja na
korelacje w stosowaniu diety roslinnej a wystagpieniem depresji (Hibbeln i in., 2018; Li i in.,
2017). W badaniu porownawczym nad nastrojem, stylem zycia oraz dietg wérod wegan
i 0s0b stosujacych diete konwencjonalng, roslinozercy odznaczali si¢ lepszym zdrowiem
psychicznym zwigzanym z mniejszg iloécig stresu i niepokoju (Owen i Corfe, 2017). Zespot
Askari w swojej pracy podsumowat wyniki ponad tuzina badan, ktore obejmowaty
Europejskich i Azjatyckich wegetarian oraz wegan sprawdzajac ich tendencje do
wystapienia depresji czy niepokoju. Wiekszo$¢ analiz nie powigzato stosowania diet
roslinnych z wystapieniem depresji (Askari i in., 2022). Odmienne wyniki przedstawiono w
jednej z metaanaliz. Przedstawiono w niej badania potwierdzajace, ze diety weganskie
| wegetarianskie byly zwigzane z wyzszym ryzykiem wystgpienia depresji i stanow
Igkowych (lguacel i in., 2021). W pewnym australijskim badaniu, réwniez majacym na celu
wykazanie wplywu diety roslinnej na depresj¢, polozono nacisk na jakos¢ diety. Przebadano
219 wegetarian i wegan w wieku od 18 do 44 lat. Wykazano, ze dieta roslinna niskiej jako$ci
wigzala si¢ z nasileniem objawoéw depresji, a dieta roslinna o dobrej jakosci — ze
zmniejszeniem (Goldberg i in., 2017). W zwiazku z tak rozbieznymi wynikami postawiono
sobie za cel sprawdzenie w jakim stopniu wystepuja objawy depresji wsrod Polakow

stosujacych diete wegetarianska oraz diete¢ wszystkozerna.
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Poréwnujac diety wegetarianskie z tradycyjnym odzywianiem, mozliwe jest
wskazanie wielu réznic pod wzgledem wartosci energetycznej, podazy makro-
i mikroelementow. Dwaj polscy naukowcy przeprowadzili badanie na 107 wegetarianach
i 35 osobach odzywiajgcych sie¢ w sposéb tradycyjny (Traczyk i Ziemlanski, 2000). Do czasu
badania wegetarianie stosowali diety roslinne $rednio przez 5,5 roku. Autorzy zastosowali
metode wywiadu zywieniowego prowadzonego z kazdym z badanych. Wyniki wykazaty, ze
porcje zywnosciowe wegetarian charakteryzujg si¢ znacznie wigkszg masg, w poréwnaniu
do o0so6b o tradycyjnym sposobie odzywiania. Obie grupy spozywaty duzo bialka, ale w
diecie wegetarian byto zdecydowanie wigcej roslin strgczkowych. Spozywali oni prawie
1500 g warzyw dziennie, gdy zalecane dzienne spozycie owocéw i warzyw to min. 700 g
dziennie. Zaobserwowano rowniez, ze badani odzywiajacy si¢ w sposob tradycyjny
spozywali dwukrotnie wiecej produktow typu "cukier i slodycze" w poréwnaniu do
wegetarian, ktorzy ograniczali spozycie produktow wysoko przetworzonych. Zamiast
stodyczy starali si¢ oni wybiera¢ przekaski w postaci ptatkow zbozowych, suszonych
owocow, swiezych owocow i warzyw. Obie grupy spozywaty porownywalne ilo$ci thuszczu.
Jednak ponad 90% tluszczow w diecie wegetarian stanowily tluszcze pochodzenia
roslinnego, podczas gdy w przypadku os6b odzywiajacych si¢ w sposoéb tradycyjny byto to
zaledwie 13%. Dieta niewegetarianska zawierata rowniez duze ilosci cholesterolu (Traczyk
1 Ziemlanski, 2000).

Interesujgce wyniki uzyskano podczas badania przeprowadzonego na trzech grupach
kobiet: doswiadczonych laktoowowegetariankach, stosujacych te diete od trzech lat; grupie
kobiet, ktore wczesniej odzywiajacych si¢ w sposob tradycyjny i na pie¢ tygodni zmienity
sposob zywienia na laktoowowegetarianski; grupie kontrolnej stosujacej diet¢ tradycyjna.
Poczatkowo porownano jadtospisy doswiadczonych laktoowowegetarianek z grupa
kontrolng. Zaobserwowano wyzsze spozycie witaminy E 1 blonnika przez
laktoowowegetarianki. Porownano réwniez jadtospisy doswiadczonych
laktoowowegetarianek i kobiet testujgcych ten sposdb zywienia. Roznice dotyczyty
mniejszej ilosci energii, thuszczu, btonnika, sodu, wapnia, zelaza, magnezu, cynku, witaminy
E, witamin z grupy B (tiaminy i niacyny) oraz wielonienasyconych kwasow ttuszczowych
w diecie "nowych" laktoowowegetarianek. Naukowcy doszli do wniosku, ze
krétkoterminowa zmiana nawykoéw zywieniowych z tradycyjnej diety na diete
laktoowowegetarianska przez osoby, ktore nie mialy wcze$niejszego doswiadczenia
W planowaniu positkow wegetarianskich, moze skutkowa¢ niedostateczng podaza wielu

sktadnikow odzywczych, w szczegolnos$ci wapnia, magnezu, zelaza 1 witamin z grupy B.

14



Wynika to glownie z faktu, ze osoby te nie wiedzialy jak prawidlowo skomponowac
zbilansowang diet¢ wegetarianska (Czyzewska-Majchrzak i in., 2015).

Wegetarianizm przez wigkszos¢ Polakéw jest wcigz uwazany za niewlasciwy
i niekorzystny dla zdrowia sposéb odzywiania. W badaniu przeprowadzonym przez zespo6t
Sliwinskiej na 82 osobach stosujacych diete tradycyjna, prawie potowa z nich nie uznata
diety wegetarianskiej za korzystng dla zdrowia (Sliwiniska i in., 2014). W rzeczywistosci
kazda niewlasciwie zbilansowana dieta, cho¢ bogata w warzywa i owoce, a uboga
w produkty pochodzenia zwierzecego moze mie¢ szkodliwy wpltyw na zdrowie.
Zdecydowanie dicta weganska jest uwazana za taka, ktora powoduje niedobory niezbgdnych
sktadnikow odzywczych. Zespot Chabasinkiej przeprowadzit badanie majace na celu ocene
wplywu rodzaju i dlugosci stosowanej diety na st¢zenie witaminy Bio W surowicy krwi.
Wykazano, ze u 0s6b, ktore stosowaly diet¢ wegetarianska przez ponad pig¢ lat stezenia tej
witaminy byly istotnie nizsze w pordwnaniu z wegetarianami stosujacymi diete krocej oraz
grupa kontrolng oséb na diecie tradycyjnej. Najnizsze stezenia witaminy B12 W surowicy
zaobserwowano u osob stosujacych najbardziej restrykcyjne diety — laktoowowegetarianska
i weganska (Chabasinska i in., 2008). W innym badaniu dotyczacym witaminy B1z, celem
byto sprawdzenie w jaki sposob stosowanie diety weganskiej moze wplyngé na stezenie
witaminy B1> w surowicy u 0sob, ktore wezesniej odzywiaty si¢ w tradycyjny sposob. Osoby
biorgce udzial w badaniu rozpoczgly stosowanie diety weganskiej i zostaty podzielone na
dwie grupy: pierwsza z nich obejmowata osoby, ktore miaty stosowac diete oparta wytacznie
na naturalnych produktach, natomiast druga — osoby, ktore spozywaty zywno$¢ wzbogacong
0 witaming B12. Wszyscy badani stosowali okreslone wzorce zywieniowe przez pigc lat, bez
suplementacji. Po 60 miesigcach zaobserwowano nizszy poziom st¢zenia witaminy Bi2 we
krwi w obu grupach, jednak grupa wegan bazujaca wylacznie na naturalnych produktach
wykazywata istotnie wigksze niedobory tej witaminy (Madry i in., 2012).

Aby unikng¢ niebezpiecznych niedoborow w diecie weganskiej, naukowcy doszli do
wniosku, ze warto uwzgledni¢ w codziennej diecie wzbogacone produkty spozywcze
(Chabasinska i in., 2008; Madry i in., 2012). Sicinska i Cholewa (2012) dokonaty przegladu
produktow wzbogaconych w witaming Bi2, dostgpnych w najpopularniejszych sklepach
w Polsce. Znaleziono 220 produktow, z ktorych najwigksza grupe stanowily platki
sniadaniowe, soki 1 nektary. Dla przyktadu, oszacowaly, Zze wypicie jednej szklanki
wzbogaconego soku jabtkowego skutecznie zaspokaja 12,5% dziennego zapotrzebowania
na witaming Bi12 (Sicinska i Cholewa, 2012). Naukowcy konkluduja, ze oprocz produktow

wzbogaconych, warto réwniez pamigta¢ o odpowiedniej suplementacji, systematycznej
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kontroli poziomu witamin w surowicy i wsparciu poradg dietetyka, co znacznie
zmniejszytoby ryzyko niedoboru witaminy B12 (Chabasinska i in., 2008; Madry i in., 2012).
Ponadto istniejg badania potwierdzajace, ze niektére rosliny 1 roslinne produkty
fermentowane zawierajg witamine B12 (Babuchowski i in., 1999; Nakos i in., 2017). Niestety
w wiekszos$ci przypadkow sg to produkty niepopularne na polskim rynku i nalezg do nich
m.in.: lepigznik, grzyby mun, grzyb lejowiec dety (Kittaka-Katsura i in., 2004; Miyamoto
i in., 2009; Watanabe i in., 2012). Dlatego w dalszym ciggu przyswojenie wiasciwej ilosci
cyjanokobalaminy przez osoby stosujgce diete weganska jest utrudnione z powodu

ograniczonej ilo$ci produktow bogatych w witamine Bio.
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2. HIPOTEZA I CEL BADAN

2.1. Glowne hipotezy badawcze

Pierwsza hipoteza badawcza zaklada, ze doro$li wegetarianie, stosujacy przez
dluzszy czas diet¢ wegetarianskg charakteryzuja si¢ korzystnym stanem zdrowia
I lepszym odzywieniem w poréwnaniu z osobami spozywajacymi mig¢so. Ponadto,
wybrane produkty roslinne, w tym fermentowane dostepne na polskim rynku stanowig

zrodto witaminy Bz, ktorej niedobor jest czgstym zjawiskiem wsrdéd wegetarian.

2.2. Hipotezy szczegolowe

- wyniki badan biochemicznych krwi oraz wyniki analizy sktadu ciata bgda
korzystniejsze u o0sob stosujacych diete wegetarianska w pordwnaniu do 0sob

stosujacych dietg tradycyjna;

- wegetarianie czeSciej odzywiaja si¢ wedlug zasad prawidlowego zywienia

W poréwnaniu do wszystkozercow;

- dostarczenie odpowiedniej ilosci sktadnikow odzywczych, mineralnych oraz

witamin z dieta i suplementacjg wigze si¢ z mniejszym ryzykiem objawow depresji;

- niektore produkty roslinne, w tym fermentowane zawieraja witaming Bio.

2.3. Cel badan

- sprawdzenie, czy osoby stosujace diete wegetarianska charakteryzuja si¢ lepszym

stanem zdrowia w poréwnaniu do wszystkozercow;

- wykazanie lepszej znajomosci zasad prawidtowego odzywiania przez wegetarian
W porownaniu do wszystkozercow;

- wykonanie analizy poréwnawczej wystgpienia objawow depresji wsrod polskich
wegetarian oraz wszystkozercOw przy uzyciu Inwentarza Depresji Becka (BDI-II);

- ocena zawartosci witaminy Bi2 w poszczeg6lnych produktach roslinnych, w tym

fermentowanych, dostepnych na polskim rynku z wykorzystaniem wysokosprawnej

chromatografii cieczowej z detekcja ultrafioletowa (HPLC).
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3. UKEAD PROWADZONYCH BADAN

W badaniach przeprowadzonych w celu potwierdzenia postawionych hipotez

zastosowano roézne metody badawcze. Ich uktad zostat przedstawiony w tabeli 2.

Tabela 2. Etapy weryfikacji hipotezy badawczej

Etap Zalozenia Publikacja
Opracowanie przegladu badan
opisujacego dotychczasowa
wiedze¢ na temat polskich S,
. . : ; v 5 Rocz Panstw Zakl Hig 2019;70(3):217-223
Wege?arlal’l. 1 pr wWu dlety. ’%‘* f“ ‘!, hitp:/fydawnictwa. pzh. gov.pliroczniki_pzh hitps -dm.mg'logszm 1pzh 2019.0072
I wegetarianskiej na ich zdrowie. rzH REVIEW ARTICLE
Ponadto na podstawie NUTRITION OF VEGETARIANS IN POLAND - A REVIEW OF RESEARCH
zgromadzonych badan oceniono Pauiing Sorak, Pawel Gllaws, Katarzyna Banach!
swiadomos$¢ Polakow na temat
diet wegetarianskich.
Oznaczenie ilo§ciowe zawartos$ci
witaminy Bi> w wybranych I appiicd b
popularnych fermentowanych serenees -
L, Commaatication:
I I PrOdU-ktaCh rOSllnﬂyCh, Some Plant Food Products Present on the Polish Market Are a
Znajduj qcych Sl@ na polsklm Source of Vitamin B12
ryn ku oraz dzemie V4 rokitnika Paulina Jedut, Dominik Szwajgier, Pawel Glibowskd * and Katarzyna Tlowiecka
ZWyczajnego.
- . g nutrients
Analiza porbwnawcza stanu (oey
zdrowia 0sob stosujacych amce ) )
Il . . Comparison of the Health Status of Vegetarians and Omnivores
dlugotrwale diete Wegetarlanskq Based on Biochemical Blood Tests, Body Composition Analysis
oraz WSZ}’StkOZeI‘CéW. and Quality of Nutrition
Paulina Jedut 17, Pawet Glibowski *() and Michat Skrzypek e
. . et
Przeprowadzenie analizy ORGINAL ARTICLE
, . . A [ —]
Jporownawczej wystapienia Comparative analysis of the depressive
Y, objawow depresji wsrod PleSleh symptoms and diet quality between Polish
wegetarian oraz wszystkozercOw | vegetarians and omnivores using Beck's
przy pomocy inwentarza depresji | Depression Inventory-Il
5 P Analiza poréwnawcza objawéw depres;ji i jakosci diety polskich wegetarian
Becka oraz ocena .]akOSCI ich oraz os6b spozywajacych migso zwykorzystaniem Inwentarza Depresji Becka-lI
sposobu ZyWIGrlla Paulina Jedut'*°“" ", Pawet Glibowski"***“, Wojciech Styk** %, Katarzyna lfowiecka®<®
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4. MATERIALY I METODY BADAWCZE

4.1. Materialy i metody badawcze zastosowane w publikacji 11

4.1.1. Material badawczy

Materiat badawczy stanowily fermentowane produkty ro$linne i dzem z rokitnika
zwyczajnego (Hippophae rhamnoides L.) tradycyjnie spozywane przez Polakow i1
powszechnie dostepne w sklepach w Polsce. Wybrano produkty zréznicowane pod
wzgledem producenta. Poddano analizie prébki jednego dzemu z rokitnika zwyczajnego,
pigciu roznych kapust kiszonych, pieciu réznych ogdérkow kiszonych, a takze soki tych
produktéw. Poddano analizie rowniez probki z butelkowanych sokéw: dwodch z kapusty
kiszonej, jednego z ogorkow kiszonych, dwoch z buraka kiszonego, jednego z pietruszKi
kiszonej oraz probki trzech biatych barszczy i1 jednego zurku. Produkty poddane analizie
zakupiono w lokalnych sklepach na terenie Lublina i zostaly bezposrednio po zakupie

schtodzone w lodéwce do momentu uzycia.

4.1.2. Analiza HPLC

Do badania wykorzystano odczynniki: cyjanokobalaming (witamina B12) i metanol
(stopien gradientu dla HPLC), ktére pozyskano od Sigma-Aldrich (St. Louis, MO, USA, nr
katalogowy: 270474) oraz acetonitryl (stopien gradientu dla HPLC), otrzymano od firmy
POCH (Gliwice, Polska, nr katalogowy: 102644151).

Do analizy HPLC probki przygotowano zgodnie ze szczegdétowym opisem
zamieszczonym w badaniu Markopoulou 1 in.(2002). Dwugramowe probki stale zostaly
zwazone z dokladnoscia do 0,001 g, starannie rozdrobnione w mozdzierzu i ilo§ciowo
przeniesione do falkondéw przy uzyciu 10 ml wody destylowanej. Zarowno probki state jak
1 ciekte przefiltrowano przy uzyciu filtra strzykawkowego (wielko$¢ porow = 0,4 pum)
bezposrednio przed analiza HPLC.

Analiza HPLC zostala oparta na metodzie opisanej w pracy zespotu Nakos’a 1 in.
(2017) z niewielkimi zmianami. Probki analizowano w systemie HPLC skladajacym si¢ z
dwoch pomp Smartline 100, mieszalnika dynamicznego, petli 20 ul, detektora Azura UVD
2.1S (360 nm) i interfejsu IF2 (Knauer, Berlin, Niemcy). Do separacji zastosowano kolumng
LiChrospher 100 RP18 C18 (250 mm x 4,0 mm, wielko$¢ czastek = 5 um; Macherey-Nagel,
Diiren, Niemcy) polaczong z dedykowang prekolumng. Gradient dwusktadnikowy zostat

utworzony z wykorzystaniem wody dejonizowanej z dodatkiem 0,6% kwasu mréwkowego
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(o czystosci do HPLC) i (A) i 80% acetonitrylu klasy HPLC (POCH, Gliwice, Polska, nr
katalogowy: 102644151) w wodzie dejonizowanej (B) : 0-5 min 0% B, 5-40 min 0-40% B,
40-43 min 40-80% B, 43-46 min 100-0% B i 46-50 min 0% B. Przeptyw wynosit I ml-min™?,
a separacja odbywala si¢ w temperaturze pokojowej (ok. 220 C). Chromatogramy
analizowano przy uzyciu oprogramowania Eurochrom 3.05 P5 (2000 Basic Edition, Knauer)
przy dib. fali 361 nm i czasie retencji cyjanokobalaminy réwnym 21 min. Krzywa
kalibracyjna skonstruowano przy uzyciu 10 stezen witaminy B12 w zakresie 0,1- 50 pg-kg L.
Kazdg z probek analizowano w dwoch powtorzeniach. Granica wykrywalno$ci (LOD — limit
of detection) wynosita w podanych warunkach 1,234 pg-kg-1 a granica oznaczalnosci (LOQ

— limit of quantification) 3,746 ngkg™.

4.2. Materialy i metody badawcze zastosowane w publikacji 111

Badanie zostalo przeprowadzone zgodnie z wytycznymi Deklaracji Helsinskiej
i zatwierdzone przez Komitet Etyki Uniwersytetu Medycznego w Lublinie (numer decyzji:
KE-0254/216/2020).

4.2.1. Grupa badana

W celu wylonienia grupy badanej, ktorg stanowili Polacy stosujacy diete
wegetarianskg zamieszczono ogloszenie na portalach spoleczno$ciowych. Chetnych
poproszono o wypelnienie ankiety, ktorej odpowiedzi pomoglty w kwalifikacji lub
dyskwalifikacji do wziecia udzialu w badaniu. Kryteria wziecia udzialu w badaniu
stanowity: stosowanie diety wegetarianskiej powyzej 5 lat, wiek 18-45 lat. Ponadto protokoét
badania zaktadal, ze wylaczeniu z udzialu w badaniu podlegaly osoby ze zdiagnozowang
cukrzyca typu I, epilepsja, kobiety bedace w cigzy, osoby posiadajagce wszczepiony
stymulator serca lub kardiowerter, defibrylator oraz metalowe implanty z wylaczeniem
implantéw stomatologicznych. Grupe kontrolng stanowili wszystkozercy, ktérzy zostali
dobrani w oparciu o zasade ,,pair matching” (Cochran, 1953), czyli wedlug zgodnos$ci
indywidualnej w postaci ustawienia grupy kontrolnej do grupy badanej ze wzgledu na
zmienne dopasowujace: pte¢, wiek, miejsce zamieszkania, wyksztatcenie. Indywidualne
dopasowanie miato na celu doktadniejsze wskazanie réznic w stanie zdrowia 1 sposobie
odzywiania. Ostatecznie w badaniu wzieto udziat 22 wegetarian oraz 22 wszystkozercow.

ktorych stanowili zaréwno kobiety jak i me¢zczyzni.
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4.2.2. Zastosowane pomiary i analizy

Z kazdym uczestnikiem badania zostalo przeprowadzone indywidualne spotkanie,
podczas ktorego wykonano pomiary antropometryczne, przeprowadzono wywiad
zywieniowy, zlecono wykonanie analizy krwi w zewngtrznym laboratorium oraz
sporzadzenie dzienniczka zywieniowego. Wzrost zostal zmierzony w pozycji stojacej za
pomoca nas$ciennego stadiometru SECA 216 (SECA GmbH & Co. KG., Hamburg, Niemcy)
z doktadnoscig do 0,1 cm. Obwod talii zmierzono przy pomocy tasmy metrycznej. Za
pomoca analizatora SECA mBCA515 dokonano pomiaru masy ciata z doktadno$cig do
0,1 kg. Do oceny wzglednej masy ciala wykorzystano wskaznik BMI, ktory jest popularnym
wskaznikiem do pomiaru m.in. otylosci, oceny stanu odzywienia, i stanu zdrowia, ktory
dotyczy zaréwno kobiet jak i m¢zczyzn (Mohajan & Mohajan, 2023). Analize sktadu ciata
uczestnikow wykonano przy pomocy analizatora SECA mBCA515 (SECA GmbH & Co.
KG., Hamburg, Niemcy) wykorzystujac metode analizy impedancji bioelektrycznej (BIA)
(o$miopunktowa).

W celu przeprowadzenia analizy sposobu zZywienia uczestnikow badania
przeprowadzono z nimi wywiad zywieniowy z wykorzystaniem pytan z kwestionariusza
KOMPAN (Jezewska-Zychowicz i in., 2014). Oprocz tego poproszono ich o prowadzenie
dzienniczkow zywieniowych przez 7 dni, w ktorych nalezalo poda¢ dokladnag ilos¢
spozywanych produktow. Dzienniczki poddano analizie przy uzyciu oprogramowania
Aliant 2.0 (Anmarsoft, Polska). Wyniki analizy poréwnano z Dietetycznymi Warto$ciami
Referencyjnymi Europejskiego Urzedu ds. Bezpieczenstwa Zywnoéci (EFSA, 2023), co
pozwolilo na wskazanie niedoboréw zywieniowych danych sktadnikéw odzywczych,
mineralnych i witamin.

Probki krwi zostaty pobrane od bedacych na czczo uczestnikdéw i przebadane przez
zewnetrzne laboratorium diagnostyczne. Probki krwi zbadano pod katem oznaczen takich
jak: glukoza, wapn, cholesterol catkowity (Total-chol), cholesterol LDL, (LDL), cholesterol
HDL (HDL), triglicerydy (TG), biatko catkowite, albumin, zelazo, ferrytyna, witamina Bio,

witamina D3 (25-OH), homocysteina, morfologia krwi.
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4.3. Materialy i metody badawcze zastosowane w publikacji IV

4.3.1. Grupa badana

W celu wylonienia grupy oséb stosujacych diete wegetarianska opublikowano
ogloszenie za posrednictwem forum zrzeszajacego osoby stosujace diety roslinne na
popularnym portalu spoteczno$ciowym. Do badania zglosito si¢ 50 kobiet 1 7 mezczyzn.
W zwiagzku z tak duza dysproporcja liczby przedstawicieli obu plci, odrzucono z badania
mezczyzn 1 pozostawiono same kobiety w wieku od 17 do 50 lat. Aby zachowac
homogenicznos¢ plciowa, w kolejnym kroku roéwniez za posrednictwem portalu
spoteczno$ciowego wytoniono 50 kobiet stosujacych diete¢ konwencjonalng. Te grupe

stanowity Panie w wieku od 18 do 50 lat. Udziat w badaniu byt dobrowolny i anonimowy.
4.3.2. Narzedzia badawcze

4.3.2.1. Inwentarz Depresji Becka

Inwentarz Depresji Becka (BDI-II ang. Beck’s Inventory Depression II) to
kwestionariusz, ktory sktada si¢ z 21 twierdzen, na ktore odpowiada si¢ wedtug 4-punktowej
skali w zakresie od 0, oznaczajacego brak objawow do 3 wskazujagcym na objawy o ciezkim
nasileniu (Kendall i in., 1987). Pytania BDI-II dotycza m.in. smutku, pesymizmu, utraty
przyjemnosci, niepowodzen, utraty energii, zmiany w rytmie snu, sktonnosci do irytacji,
trudnosci z koncentracja, zme¢czenia, sktonnosci do mysli samobdjczych itd. (Zawadzki i in.,
2009). Wartosci wskazujace na wystepowanie roznych stopni depresji sa nastepujace: cigzka
depresja - wynik powyzej 29 punktéw, umiarkowana depresja - 20-28 punktow, tagodna
depresja - 14-19 punktow, natomiast brak objawoéw depresyjnych — mniej niz 14 punktow
(Suchowiak i in., 2020).

4.3.2.2. Autorski kwestionariusz ankiety

Zawieral pytania o wiek, pte¢, wyksztalcenie respondentow, masg ciata oraz wzrost,
stosowanie suplementacji, w przypadku wegetarian zapytano dodatkowo o rodzaj oraz

0 dtugos¢ stosowania danej diety. Na podstawie masy ciata oraz wzrostu dokonano obliczen

BMI.
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4.3.2.3.Dzienniczek zywieniowy

Kazdy z respondentow wypehil 3-dniowy dzienniczek z podaniem iloSciowo
produktow spozywczych, ktore zostaty spozyte. Dzienniki poddano analizie przy pomocy
programu Aliant. Pozwolilo to na uzyskanie informacji o sposobie zywienia badanych osob,
porownanie z Dietetycznymi Wartosciami Referencyjnymi wedlug Europejskiego Urzedu
ds. Bezpieczenstwa Zywnosci (EFSA, 2023) oraz wskazanie niedoboréw zywieniowych
danych skladnikow odzywczych, mineralnych 1 witamin, ktére wptywaja na nasilenie

objawow depres;ji.

4.3.2.4.Analiza statystyczna

Analizg statystyczng przeprowadzono przy uzyciu oprogramowania Statistica (v13.3,
StatSoft, Polska). Dane wyrazone w skali jako$ciowej przedstawiono jako liczebnos¢
I odsetek proby. Do pordéwnania zalezno$ci miedzy zmiennymi wyrazonymi w skali
jako$ciowej wykorzystano test Chi-kwadrat (y2). Dane wyrazone w skali iloSciowej
przedstawiono jako $rednig z odchyleniem standardowym (SD). W zaleznos$ci od wyniku
testu Shapiro-Wilka (ocena zgodnosci z rozktadem normalnym) stosowano test t-Studenta

lub test Manna-Whitneya. Wyniki uznawano za istotne statystycznie, gdy p<0,05.
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5. OMOWIENIE WYNIKOW I DYSKUSJA

5.1. Oznaczenie zawartosci witaminy B> w wybranych produktach

roslinnych

W zwiazku z czgstymi niedoborami witaminy B12 wérdd wegetarian, a zwlaszcza wegan
postanowiono okresli¢ jej zawarto$¢ w wybranych fermentowanych produktach roslinnych
1 dzemie z rokitnika z wykorzystaniem analizy HPLC. Gléwna intencjg tego badania bylo
znalezienie naturalnego i tatwo dostepnego zrodta witaminy B12 dla 0séb narazonych na jej
niedobor (publikacja I1).

Wyniki badania wykazaty, ze wigkszo$¢ badanych probek zawierata niewielkie ilosci
witaminy B12 lub nie zawierata jej wcale. Zespot Babuchowskiego, ktory analizowat kiszong
kapuste, odnotowal znaczgco odmienne wyniki (Babuchowski i in., 1999). W swoim
badaniu wykorzystali okreslone szczepy bakterii do fermentacji i sprawdzono, ile witaminy
Bi2 sa one w stanie wyprodukowa¢. Proces fermentacji przeprowadzono przy uzyciu
Lactobacillus oraz kombinacji Lactobacillus i Propionicobacteria. W ich badaniu zawarto$¢
witaminy Bi> osiggneta 72 i 20 ug'kg® odpowiednio z dodatkiem i bez dodatku
Propionicobacteria. Autorzy wskazali, ze tak duze ilosci witaminy B1> wynikaty z faktu, ze
produkcja byla kontrolowana w poréwnaniu do komercyjnie produkowanej kapusty
kiszonej, ktéra zawierata znacznie mniejsze iloéci tej witaminy (1,3 pg-kg™). W autorskim
badaniu wykryto jedynie §ladowe ilo$ci witaminy Bi2 W kiszonej kapuscie. Na wynik ten
moglo mie¢ wpltyw kilka czynnikéw, w tym roznice w skladzie mikrobiologicznym
produktow, warunki przechowywania, wiek kiszonej kapusty i metoda produkcji. Moze to
by¢ prawdopodobne wyjasnienie, dlaczego witamina B1o nie zostata wykryta w badanych
probkach. Z kolei w soku z kiszonej pietruszki oznaczono wysoka zawarto$¢ witaminy Biz
(50 pgkg?). Oznaczatoby to, ze 80 ml takiego soku pokrytoby dzienne zapotrzebowanie
osoby dorostej na witamine B12. Oprécz produktéw fermentowanych analizowano réwniez
dzem z rokitnika. Rowniez stwierdzono tam znaczng ilo$¢ witaminy B1, (220 pgkg?).
Oznaczaloby to, ze osoba dorosta musiataby spozywac tylko 18 g tego produktu dziennie,
czyli okoto 1,5 tyzki stotowej, aby pokry¢ dzienne zapotrzebowanie na witaming Bio.
Podobne wyniki uzyskat Nakos i in. (2017) analizujac owoce rokitnika pod kgtem zawartos$ci
witaminy Biz. Autorzy ustalili, ze 100 g suchej masy zawieralo az 37,01 pg witaminy Bio.
Oznacza to, ze rokitnik moze by¢ najbogatszym zrodtem witaminy Bi2 sposrod wszystkich

ro$lin (Nakos i in., 2017).
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5.2. Poréwnanie stanu zdrowia wegetarian i wszystkozercow na podstawie

badan biochemicznych krwi, analizy skladu ciala i jakoSci Zywienia

Celem badania opisanego w publikacji 111 byto porownanie stanu zdrowia wegetarian
do wszystkozercow. Zastosowano analize biochemiczng krwi, analize sktadu ciata metoda
BIA oraz analiz¢ sposobu zywienia i nawykéw zywieniowych. W dost¢gpnych bazach
danych nie znaleziono prac przeprowadzonych na polskich wegetarianach taczacych te
metody i oceniajgce ich stan zdrowia.

Zwalidowany kwestionariusz do badania pogladow i1 zwyczajow zywieniowych
KOMPAN, opracowany przez naukowcoOw z Polskiej Akademii Nauk, stosowany zostat w
celu poznania zwyczajéw zywieniowych danej grupy oraz ich pogladow na temat zywienia
(Jezewska-Zychowicz i in., 2014). Dzigki niemu mozna byto okresli¢ jakie przyzwyczajenia
zywieniowe oraz styl zycia charakteryzuje badanych wegetarian 1 wszystkozercow.
Przyzwyczajenia zywieniowe o jakie zapytano badane osoby dotyczyly liczby spozywanych
na co dzien positkow, regularno$ci spozywania positkdw oraz czestosci pojadania. Doktadne
wyniki zawarto w tabeli 3. Wigkszo$¢ wegetarian spozywata 4 positki dziennie, a nieco
mniej wegetarian deklarowato spozywanie 3 positkow dziennie. W przypadku
wszystkozercow podobna liczba o0sOb spozywata zardwno 4 jak i 3 positki dziennie.
Znaczny odsetek wegetarian w ciggu dnia spozywatl positki regularnie. W badaniu Gacka
(2008), prowadzonego na polskich wegetarianach réwniez sprawdzono liczbe oraz
regularno$¢ zjadanych positkow Wyniki byly tozsame z wynikami badania wlasnego.
Najwigcej wegetarian deklarowato spozywanie 3 positkow (55,8%) 1 nieco mniej (37,2%)
4-5 positkoéw.

Roéznica w pojadaniu migdzy positkami byla istotna miedzy wegetarianami
a wszystkozercami. Wigkszo$¢ wegetarian rzadziej siggato po przekaski miedzy daniami
w poréwnaniu do o0sob stosujacych diete tradycyjng. Podobne wyniki przedstawit zespot
Kwiatkowej (Kwiatkowska i in., 2023). Wedlug ich badania, prowadzonego w trakcie
pandemii COVID-19 na polskich wegetarianach, zdecydowanie wigcej wszystkozercOw
(ponad 50%) siegata po przekaski miedzy positkami w poréwnaniu do wegetarian. Rowniez
w badaniu Storz’a i in., (2022) wigcej wszystkozercow posiadato w zasiegu reki 1 spozywato
przekaski miedzy positkami w porownaniu do wegetarian. Mozna stwierdzi¢, zZe
wegetarianie wykazujg lepszy sposob odzywiania, poniewaz w wigekszosci przypadkow nie
posiadajg nawyku pojadania miedzy positkami, co z kolei nie prowadzi do nadmiernego

przejadania si¢ i niekontrolowanego spozywania nieplanowanych positkow.
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Badanie wlasne wskazuje, ze ponad 30% wegetarian nie stosowato zadnego tluszczu do
smarowania. Wegetarianie, ktorzy stosowali thuszcz do smarowania najcze$ciej wybierali
margaryne lub masto. Natomiast do smazenia preferowali olej ros§linny, w tym oliwe
z oliwek. Wysokie spozycie smazonych potraw jak najbardziej moze wigzac si¢ z wyzszym
ryzykiem nadci$nienia tetniczego 1 nadwagi. Jednak wptyw na zwigkszenie ryzyka choroby
ma kilka czynnikéw: dobor thuszczu do smazenia, stosowana technika smazenia, czas oraz
temperatura. potwierdzono, ze stosowanie oliwy z oliwek z pierwszego ttoczenia zmniejsza
ryzyko choréb sercowo-naczyniowych oraz przyrostu masy ciata i zalecajg stosowanie oliwy
z oliwek do smazenia (Sayon-Orea i in., 2015).

Pomimo stosowania odpowiedniego tluszczu do smazenia, badani wegetarianie
popetniajg btedy zywieniowe poprzez stodzenie gorgcych napojéw i dosalanie potraw.
Ponad 50% badanych wegetarian stodzi cz¢$ciej jedna lub wigksza ilo$cia tyzeczek cukru
gorgce napoje, przy czym Wszystkozercy slodza zdecydowanie rzadziej. Podobnie
w przypadku dosalania ponad 50 % wegetarian potwierdza stosowanie dosalania potraw.
Obie zaleznosci byty istotne statystycznie (p<0,05). W badaniu Marciniak i in. (2021),
zdecydowana wigkszos¢, bo ponad 60% badanych wegetarian nie dosalala gotowych
potraw. Podobnie wygladata sytuacja ze stodzeniem goracych napojow. Znaczny odsetek bo
az 70% wegetarian deklarowato, ze nie stodzi goragcych napojow. Rozbieznos¢ tych
wynikow moze si¢ wigzac z faktem, ze w autorskim badaniu grupa wegetarian byta mniejsza

w porownaniu do grupy badanej przez Marciniak i in. (2021) w liczbie 390 osob.
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Tabela 3. Porownanie nawykoéw zywieniowych i stylu zycia wegetarian i wszystkozercow

Wegetarianie Wszystkozercy
Nawyki zywieniowe [n (%)] Kobi(erly_ (izl 18), Kobi(er][; (izi 18), P
Mezczyzni (n = 4) Mezczyzni (n = 4)
Liczba spozywanych positkow
5 positkow lub wigcej 4 (18,2) 4 (18,2)
4 positki 10 (45,5) 8(36,4)
3 positki 8 (36,4) 9 (40,9) 0644
2 positki 0 (0) 1(4,6)
Spozywanie positkow o statych porach dnia
Tak, ale tylko niektore 11 (50) 15 (68,2)
Tak, wszystkie 5 (22,7) 2(9,1) 0,361
Nie 6 (27,3) 5(22,7)
Pojadanie miedzy positkami
Kilka razy w ciggu dnia 5 (22,7) 3(13,6)
Raz dziennie 4 (18,2) 5 (22,7)
Kilka razy w tygodniu 5(22,7) 11 (50) 0026 5
Raz w tygodniu 5(22,7) 1(4,6)
1- 3 razy w miesigcu 0 (0) 2(9,0)
Nigdy 3(13,6) 0(0)
Rodzaj stosowanego tluszczu do smarowania
Majonez 0 (0) 1(4,6)
Margaryna 6 (27,3) 5 (22,7)
Masto 5(22,7) 5(22,7)
Mix masta z margaryna 0 (0) 3(13,6) 0119
Hummus 0(0) 1(4,6)
Weganskie "masto" 2(9,1) 0 (0)
Stosuje rozne thuszcze 2(9,1) 0 (0)
Nie stosuje¢ 7(31,8) 7 (31,8)
Rodzaj stosowanego tluszczu do smazenia
Olej roslinny (w tym oliwa z oliwek) 17 (77,3) 14 (63,6)
Masto 4 (18,2) 3(13,6)
Olej kokosowy 1(4,6) 0 (0) 0119
Smalec 0(0) 1(4,6)
Stosuj¢ rozne tluszcze 0(0) 3(13,6)
Nie stosuje zadnego tluszczu do smazenia 0(0) 1(4,6)
Dostadzanie napojow cieplych
Tak, stodzg ?:Evliftrjnatljgbmv:/é%z? lyzeczkami 5 (22.7) 6 (27.2)
Tak, stodzg jednaz_’ryZecqu cukru (lub 7(318) 1(4,6)
miodu) 0,023 %
(niskoenergzi(};c:lzﬁﬁr;lusb};iig?ZOdzqcych) 000 3 (136)
Nie 10 (45,5) 12 (54,6)
Dosalanie positkow
Tak, dosalam wigkszo$¢ potraw 5 (22,7) 0 (0)
Tak, ale tylko czasami 8 (36,4) 8 (36,4) 0,018 $
Nie 9 (40,9 14 (63,6)

Dane przedstawiono jako liczbe (odsetek) uczestnikow, ® p — statystycznie istotna réznica miedzy
wegetarianami 1 wszystkozercami przy p < 0,05.
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Dokonano réwniez analizy czestotliwosci spozycia okreslonych produktow
spozywczych: produktow zbozowych, warzyw, owocow, dan typu fast food, smazonych
potraw, wody, réznych sokéw oraz napojow stodzonych, energetykow a takze alkoholu.
Wyniki przedstawiono w tabelach 4 i 5. Wsrdéd wegetarian najpopularniejsze byto pieczywo
biate, spozywane kilka razy dziennie. Wszystkozercy czesciej wybierali pieczywo razowe.
Wegetarianie spozywali mniej biatego ryzu, zwyktego makaronu i kaszy jeczmiennej niz
wszystkozercy. Spozycie ptatkdw owsianych, makaronu petnoziarnistego 1 kaszy gryczane;j
byto poréwnywalne w obu grupach (p>0,05). Spozycie roslin strgczkowych roznito sie, przy
czym wegetarianie si¢gali po nie znacznie czgsciej (p<0,05). Podobna sytuacja miata miejsce
w przypadku spozycia warzyw konserwowych i pikli. Byly zdecydowanie bardziej
preferowane przez wegetarian w poréwnaniu do wszystkozercow. Wyniki te byly istotne
statystycznie (p<0,05). Roznice w spozyciu owocOw, warzyw 1 ziemniakOw przez obie
badane grupy nie byly istotne statystycznie (p>0,05). Podobne, nieistotne roznice
stwierdzono w spozyciu zup W proszku i zup w puszkach, stodyczy, produktow typu fast

food i potraw smazonych (p>0,05).
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Tabela 4. Porownanie czgstotliwosci spozycia poszczegdlnych produktéw spozywczych przez wegetarian i wszystkozercow

Wegetarianie (n = 22)

Kobiety (n = 18), Mezczyzni (n = 4)

Wszystkozercy (n = 22)

Kobiety (n = 18), Mezczyzni (n = 4)

Produkty spoi i i
rodu y(s;ozywcze [n Kilka Kilka 1-3 razy Kilka Kilka 1-3 razy p
(%0)] razy w Raz Raz w . razyw  Raz Raz w .
. L razy w - w Nigdy . L razy w . w Nigdy
ciaggu  dziennie ani tygodniu . . ciggu  dziennie dni tygodniu o
dnia tygodniu miesigcu dnia tygodniu miesigcu
Pieczywo jasne 4(182) 2(91) 9(409) 2(9,1) 4(182) 1(46) 4(182) 7(318) 7(31.,8) 2(91) 2(91) 0(0) 0,385
Pieczywo ciemne 3(13,6) 4(182) 6(27,3) 2(91) 4(182) 3(136) 1(46) 1(46) 8(364) 2(91) 8(364) 2(91) 0438
Ryzbialy, makwronzwkly:© g0)  0(0)  2(91) 3(136) 3(136) 1(46) 0(0) 0(0) 16(727) 1(46) 4(182) 1(46) 0370
Platki owsiane, makaron
petnoziarnisty, kasze 000) 2(91) 9(409) 5(227) 4(182) 2(91) 0(0) 3(136) 10(455) 5(227) 3(136) 1(46) 0,946
gruboziarniste
Rogliny straczkowe 2091) 291 10455 2(91) 4(182) 0(0) 0(0) 1(46) 4(182) 0(0) 13(591) 4182 290
Ziemniaki 000 4(182) 9(409) 5(227) 6(273) 0(0) 0@ 0() 7(318 6(273) 9409 0(0) 0293
Owoce 6(27,3) 2(91) 10(455) 2(91) 291 0(0) 4(182) 5(22,7) 9(40,9) 3(136) 1(46) 0(0) 0,676
Warzywa 14(63,6) 2(91) 3(136) 2(91) 1(46) 0(0) 11(50) 4(182) 5(227) 2(91)  0(0) 0(0) 0,569
Konserkiwsyzg\r/ﬁ(rizywne, 2001 291 9(409) 6(273) 5(@227) 0(0) 0(0) 0(0) 5(227) 3(136) 10455 4(182) 29O
Gotowe ZBBZZ‘::"ZEWSZKU'W 0(0) 0000 2091 2091 5(227) (5231) 0(00)0 0@ 1(46) 0(0) 5(22,7) 16(727) 0,330
Zywnos¢ typu Fast Food 0 (0) 00) 4(182) 1(46) 11(50) 5(22,7) 0(0) 0(0) 2(91) 7(318 11(50) 2(9,1) 0,076
Stodycze 1(46) 1(46) 8(364) 5(227) 4(182) 3(136) 0(0) 5(227) 10455 2(91) 4(182) 1(46) 0,228
Potrawy smazone 00) 1(46) 6(7,3) 6(273) 8(364) 146 0(0) 2(91) 8(364) 5(227) 4(182) 3(136) 0,537

Dane przedstawiono jako liczbe (odsetek) uczestnikow, $ p — statystycznie istotna réznica miedzy wegetarianami i wszystkozercami przy p < 0,05.
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Tabela 5. Porownanie czgstotliwosci wypijania poszczegdlnych napojow przez wegetarian i wszystkozercow

Wegetarianie (n = 22)

Kobiety (n = 18), Mezczyzni (n = 4)

Wszystkozercy (n = 22)
Kobiety (n = 18), MezczyZni (n = 4)

Napoie [ (%4 Kilka . ] Kilka . ]
poje [n (%)] razy w Raz Kilka Razw  L3razy _ razy w Raz Kilka Razw  l3razy _ p
. o razy w - Nigdy . o razy w . w Nigdy
ciggu dziennie ani tygodniu o ciggu dziennie dni tygodniu o
dnia tygodniu miesigcu dnia tygodniu miesigcu
Woda 17(773) 2(91) 1(46) 1(46) 1(46) 0(0) 16(727) 1(46) 4(182) 0(0) 1(46)  0(0) 0,450
Soki owocowe 1(46) 1(46) 1(46) 8(364) 4(182) 7(31L8 0(0)  2(91) 2(91) 3(136) 9(409 6(27.3) 0,262
Soki warzywne lub $
Warzywno-owocowe 0(0) 000 4(182) 6(273) 4(182) 8(364) 0(0) 0(0) 2(9,1) 0(0) 5(227) 15(68,2) 0,010
S*°dz"inrfi;‘gagz"£v§ﬁg°wa“e 0 (0) 1(46) 1(46) 3(136) 8(364) 9(40,9  0(0) 0(0) 2(91) 1(46) 10(455) 9(40,9) 0,558
Napoje energetyzujace 0(0) 0(0) 1(4,6) 0(0) 3(13,6) 18(81,8) 0(0) 0(0) 0(0) 2(9,1) 4(18,2) 16(72,7) 0,219
Alkohol 0(0) 1(46) 4(182) 3(136) 9(409) 5(227)  0(0) 0(0) 0(0) 1(46) 18(8L8 3(136) 0,021

Dane przedstawiono jako liczbe (odsetek) uczestnikow, ® p — statystycznie istotna roéznica miedzy wegetarianami i wszystkozercami przy p < 0,05.
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W ankiecie uczestnicy zostali rowniez zapytani o cz¢stotliwos$¢ przyjmowania ptynow.
Spozycie wody i sokdw owocowych byto porownywalne w obu grupach (p > 0,05). Soki
warzywne lub warzywno-owocowe byly bardziej popularne wérod wegetarian. Az 70%
wszystkozercoOw nie pije tego typu sokow. Roznice w czestotliwosci spozycia byly istotne
statystycznie (p<0,05). Z Kkolei réznice w spozyciu stodkich napojow gazowanych
I niegazowanych oraz napojow energetycznych przez wegetarian i wszystkozercow byty
nieistotne statystycznie (p>0,05). Analiza statystyczna wykazala znaczacg roznice
w spozyciu alkoholu (p<0,05). Spozycie alkoholu byto czestsze wsréd wegetarian.

W celu holistycznego podej$cia do oceny stanu zdrowia i stylu zycia wegetarian,
badanych zapytano o palenie tytoniu, godziny snu w dni powszednie i weekendy, ilo$¢ czasu
spedzanego przed telewizorem i monitorem komputera oraz aktywno$¢ fizyczng w dni
powszednie 1 weekendy. Zdecydowana wickszo$¢ zaré6wno wegetarian, jak
I wszystkozercow byta niepalgca. Ponadto, obie grupy prezentowaly podobne godziny snu
w ciggu tygodnia i w weekendy oraz taka samg ilo$¢ czasu spedzanego przed telewizorem
I monitorem komputera. Pomimo podobnych wskaznikoéw PAL (physical activity level —
wspotczynnik aktywnosci fizycznej) u wegetarian i wszystkozercow, istniata wyrazna
roéznica w czasie wolnym: wegetarianie czesciej spedzali ten czas na dodatkowej aktywnosci
fizycznej niz wszystkozercy. Moze to oznaczaC, ze badani wegetarianie byli bardziej
swiadomi zasad zdrowego stylu zycia. Aktywno$¢ fizyczna jest wazna dla utrzymania
dobrego stanu zdrowia (Hills i in., 2015). Podobienstwo wskaznika PAL w obu grupach jest
zwigzane z faktem, ze odnosit si¢ on do Sredniej catkowitej aktywnosci fizycznej aktywnosci
fizycznej wykonywanej w ciggu dnia, w tym czasu pracy, gdzie aktywnos$¢ fizyczna nie byta
wyborem, ale konieczno$cig zwigzang z charakterem wykonywanej pracy.

Wyniki subiektywnej oceny sposobu Zywienia przez badane osoby sugeruja, Zze osoby
stosujace diete wegetarianska maja tendencj¢ do oceniania swojego zdrowia jako lepsze w
porownaniu do réwiesnikdw spozywajacych migso. Roéwniez w zakresie sposobu
odzywiania uwazaly, ze jest on wilasciwy. Do podobnych wnioskow doszli badacze
z Uniwersytetu Ekonomicznego we Wroctawiu. Podobnie jak w autorskim badaniu, udziat
wzieli wegetarianie oraz wszystkozercy. Wegetarianie (n=190) stanowili wigkszo$¢ sposrod
badanych osob, ktére sg zadowolone ze swojego sposobu odzywiania. Swoja diete jako
,bardzo dobrg” ocenito 44%, a jako ,,dobrg” —45% (Cader 1 Lesiow, 2020).

Wyniki uzyskane z analizy dzienniczkéw zywieniowych wszystkich badanych osob
przedstawiono w tabeli 6 i 7. Srednie spozycie weglowodandw i biatek nie réznito sie

znaczgco mi¢dzy wegetarianami i wszystkozercami. Wszystkozercy spozywali nieco wigcej
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biatka niz wegetarianie, podczas gdy wegetarianie spozywali wigcej weglowodandw. Takie
same wyniki uzyskano w badaniu przeprowadzonym przez Gan i in. (2018). Bylto to
niewatpliwie zwigzane z wysokim spozyciem btonnika przez wegetarian, ktore statystycznie
istotnie réznito si¢ od ilosci btonnika spozywanego przez wszystkozercow. Wigksze
spozycie btonnika pokarmowego wynikalo z wysokiego spozycia produktow
pelnoziarnistych, ro$lin stragczkowych 1 warzyw, co zostalo rowniez wskazane w
odpowiedziach na pytania kwestionariusza KOMPAN. Spozywanie odpowiedniej ilo$ci
btonnika pokarmowego ma kluczowe znaczenie w zapobieganiu wielu chorobom
dietozaleznym, w tym chorobom uktadu krazenia, nowotworom, cukrzycy typu 2 i otylosci
(Bienkiewicz i in., 2015; Soliman, 2019). W poréwnaniu do wszystkozercow, wegetarianie
spozywali statystycznie istotnie mniej fosforu, jodu i1 ryboflawiny w pozywieniu. Wiele
czynnikow moze wptywac na stezenie fosforu w ludzkiej krwi, w tym hormon przytarczyc,
czynnik wzrostu fibroblastow 23, witamina D i dieta (Suki i Moore, 2016). Dlatego nie jest
zaskoczeniem, ze wszystkozercy wykazywali znacznie wyzszy poziom spozycia fosforu niz
wegetarianie, poniewaz fosfor znajduje si¢ gtdéwnie w zywnosci pochodzenia zwierzgcego:
mleku, czerwonym migsie i drobiu. Niedobor fosforu jest niezwykle rzadki w zdrowej
populacji (Calvo i Lamberg-Allardt, 2015). Uwaza si¢ réwniez, ze nadmierne spozycie
fosforu moze niekorzystnie wptywac na zdrowie ludzi — np. poprzez zwapnienie naczyn
krwiono$nych, a w konsekwencji rozwdj miazdzycy (Hill Gallant i in., 2016). Jod jest
odpowiedzialny za synteze hormonu tarczycy. Przed wprowadzeniem programoéw
fortyfikacji soli jodem, czestos¢ wystepowania niedoboru jodu byta powszechna na caltym
swiecie (Swanson i Pearce, 2013). Niedobor jodu moze by¢ zwigzany z poronieniem ptodu
poronieniem ptodu w czasie cigzy, wadami rozwojowymi, endemicznym kretynizmem,
uposledzeniem funkcji umystowych, opdznionym rozwojem fizycznym i1 zwigkszonym
ryzykiem nadczynnos$ci tarczycy (Zimmermann i Trumbo, 2013). Niedobory jodu
odnotowano wsrod norweskich wegetarian 1 wegan. Az potowa badanych nie spozywata
zalecanej ilo$ci jodu zgodnie z normg EAR (Estimated Average Requirement) (Groufh-
Jacobsen i in., 2020). W autorskim badaniu tylko jedna osoba wykazywata niedobor jodu.
Niedobor ryboflawiny, stwierdzony u prawie 30% badanych wegetarian, moze by¢ zwiazany
ze zwigkszonym poziomem homocysteiny poprzez zmniejszenie metabolizmu innych
witamin z grupy B (Majchrzak i in., 2007). W badaniu Majchrzaka i in. (2007) podobny
odsetek wegetarian mial niedobor ryboflawiny i byt bardziej znaczacy w poréwnaniu do
wszystkozercow, z ktorych 10% miato niedobor jodu. Kwas foliowy to witamina

wystepujaca gldéwnie w drozdzach, kietkach, roslinach stragczkowych, zielonych warzywach
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i watrobie (Evans i in., 2014). W autorskim badaniu taki sam odsetek na poziomie 70%

w obu grupach — wegetarian i wszystkozercow wykazywat niedobor kwasu foliowego.

Tabela 6. Srednie siedmiodniowe dostarczenie energii i wybranych sktadnikéw odzywczych

wsrod wegetarian i wszystkozercow

Wegetarianie (n = 22)

Wszystkozercy (n = 22)

S“*a“[‘;‘;"s‘g}y weey Kobiety (n = 18), Kobiety (n = 18), p
Mezczyzni (n =4) Mezczyzni (n = 4)
Energia (kcal) 1962,9 +480,3 1928.4 +389,7 0,7954
Bialka ogoétem (g) 75,4+ 36,3 84,4 +269 0,2178
Thuszez (g) 76,4+ 31,2 71,6 £13,2 0,5063
Weglowodany ogoétem (g) 264,6 + 66,5 253,7+ 60,1 0,5698
Btonnik (g) 37,9+ 12,3 28,6+8,5 0,0058 *
Séd (mg) 2711,7 +£1007,2 2478,6 £ 626,6 0,3619
Potas (mg) 3317,8 £984,1 3514 £ 1056,1 0,5273
Wapn (mg) 747,77+ 4254 776,6 +289,7 0,5652
Fosfor (mg) 1168,9 +£331,4 1426,5 +431,4 0,0318 %
Magnez (mg) 443.5 + 140,6 384,5+112.,8 0,1326
Zelazo (mg) 15,5+ 4 14,1 +3.9 0,2704
Cynk (mg) 10,3+2,9 109+2,9 0,4847
Miedz (mg) 2,2+0,7 1,5+0,5 0,0008 ®
Jod (ng) 46,3 + 45,9 48,9 + 15,4 0,0183 ¢
Witamina A (ug) 2017,1 +1203,4 1295.,6 + 486,7 0,0151 ¢
Witamina D (ug) 1+0,6 5,8+ 10,4 0,0000 ®
Witamina E (mg) 152+ 10 12,8 +3,5 0,8053
Tiamina (Bz) (mQ) 1,3+0,3 1,5+0,4 0,0703
Ryboflawina (B2) (mg) 1,2+0,4 1,9+0,6 0,0002 ®
Witamina Bg (MQ) 1,9+0,7 2,3+0,7 0,0700
Foliany (pg) 405,1 +129,1 415,7+122,6 0,7830
Witamina B1 (ng) 0,7+0,7 3614 0,0000 ®
Witamina C (mg) 207,3 £129,7 189,8 + 88,8 0,6040
SFA(g) 193+11,4 21,5+59 0,1300
MUFA(g) 25,6+9,8 28,7+6.,7 0,2188
PUFA(g) 18,9+ 10 12,4+32 0,0265
Woda (ml) 1456,4 + 4954 1596,2 + 444.6 0,3303
Cholesterol (mg) 160,3 + 143 362,1+112,3 0,0000
Sacharoza (g) 28,5+17,5 293+£12,.2 0,7513
Glukoza (9) 144+7 12,2+39 0,2007
Fruktoza 153+7,7 16,1 £53 0,7029

Kazda warto$¢ jest $rednia + odchylenie standardowe, ® p — statystycznie istotna réznica miedzy wegetarianami
i wszystkozercami przy p < 0,05. Skréoty: SFA - nasycone kwasy ttuszczowe, MUFA - jednonienasycone kwasy
thuszczowe, PUFA - wielonienasycone kwasy tluszczowe.

33



Tabela 7. Poréownanie dostarczania organizmowi sktadnikow odzywczych przez wegetarian
I wszystkozercow ze standardami zywieniowymi EFSA
Wegetarianie Wszystkozercy
. . (n=22) (n=22)
Skladnik odﬁflwczy [PRI lub Kobiety (n = 18), Kobiety (n = 18), p
n ((;’) N Mezczyzni (n = 4) Mezczyzni (n = 4)
BR AR BR AR
Blonnik (g) 3
525 o] 3(13,6) 19 (86,4) 10(455) 12 (54,5) 0,047
Potas (mg)
53500 mg] 12 (54,5) 10 (45,5) 11 (50) 11 (50) 0,763
Wapn (mg)
[18-24 lata >1000 mg 15 (68,2) 7(31,8) 14(636)  8(36,4) 0,750
>25 lata 2950 mg]
Fosfor (mg)
5550 mg] 1 (4,5) 21(955)  0(0) 22 (100) 1
Magnez (mg)
5350 mg/ 2300 m] 5(22,7) 17(77,3) 673  16(72,7) 0,727
Zelazo (mg)
[18-39 lata >11 mg/ >16 mg 12 (54,5) 10 (45,5) 14 (63,6)  8(36,4) 0,539
> 40 lata >11 mg]
Cynk (mg)
(57.5-12.7 ma] 3 (13,6) 19 (86,4) 1 (4.,5) 21 (95,5) 0,559
Miedz (mg)
[>6 mg/>11,3 mg] 22 (100) 0(0) 22 (100) 0(0) 1
Jod (ng)
[>150 ] 21 (95,5) 1(4,5) 22 (100) 0(0) 1
Witamina A (ug)
[>750 ng/ >650 pg] 1(4,5) 21(955) 1(45) 21 (95,5) 0,469
Witamina D (ug)
22 (100 0( 21 (95,5 1345 1
15 ugl (100) (0) (955)  1(45)
Witamina E (mg)
513 mg/ 211 mg] 12 (54,5) 10 (45,5) 8(36,4) 14 (63,6) 0,224
Ryboflawina (B2) (mg) $
[>1.6 mg] 16 (72,7) 6(27,3) 8(36,4) 14 (63,6) 0,014
Witamina Bg (MQ)
1.7 mg/ >1 6 me] 9 (40,9) 13(59,1) 3(136) 19 (86,4) 0,090
Kwas foliowy (png)
(5330 pg] 6 (27,3) 16 (72,7) 6(27,3) 16 (72,7) 1
Witamina Bi, (ug) $
22 (100 0(0 13 (59,1 9 (40,9 0,002
(54 1g] (100) © 1391  9(409)
Witamina C (mg) 3(136)  19(864) 3(136) 19(864) 0,660

[>110 mg/ >95 mg]

Dane przedstawiono jako liczbe (odsetek) uczestnikow, ® p — statystycznie istotna réznica miedzy
wegetarianami i wszystkozercami przy p < 0,05, Skroty: PRI — Population Reference Intake (Referencyjne
Spozycie), Al — Adequate Intake (Odpowiednie Spozycie), BR — Ponizej Warto$ci referencyjnej, AR — Zgodnie

z Wartosciag Referencyjna.

Projektujac niniejsze badanie stwierdzono, ze wyniki analizy krwi badanych osob

pod katem konkretnych parametréw pomoga nam w ocenie ich stanu zdrowia. WyniKki tych

analiz zamieszczono w tabelach 8 i 9.
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Tabela 8. Porownanie stezenia wybranych parametrow biochemicznych ws$rod wegetarian i

wszystkozercow
Wegetarianie Wszystkozercy
Parametr (n=22) (n=22)
[X £ SD] Kobiety (1 =18),  Kobiety (n = 18), P
Mezczyzni (n = 4) Mezczyzni (n = 4)
Glukoza (mg/dl) 92,67 + 6,95 94,14 + 7,53 0,769
Waph (mg/dl) 9,35+ 0,29 9,32 +0,23 0,701
Cholesterol catkowity (mg/dl) 178,81 + 31,83 185,45+ 26,37 0,455
HDL (mg/dl) 65+16,18 60,82 + 13,26 0,353
LDL (mg/dl) 95,23 + 32,26 105,18 £ 27,13 0,173
TG (mg/dI) 91,7 + 44,84 96,85 + 45,35 0,622
Biatko catkowite (g/dl) 6,9+0,5 7,03 +£0,4 0,353
Albumina (g/dl) 45,55+ 2,01 46,33 £ 2,33 0,241
Zelazo (ug/dl) 104,21 + 45,92 90,4 + 26,3 0,459
Ferrytyna (ng/ml) 39,17 £ 26,53 76,55 £+ 68,45 0,050
Witamina B1, (pg/ml) 446,74 + 208,31 450,16 + 187,85 0,954
Witamina Ds (25-OH) (ng/ml) 26,29 + 11,62 28,59 + 13,03 0,605
Homocysteina (umol/l) 13,11 £ 3,41 11,68 £3,18 0,157
Leukocyty (x 10%/ul) 5,88 + 1,55 5,74 +1,52 0,773
Erytrocyty (x 10%/ul) 4,63+0,3 4,73 £0,57 0,445
Hemoglobina (g/dl) 13,8 £ 1,04 13,92 £ 1,48 0,748
Phytki krwi (x 10%/ul) 251,52 £ 55,02 239,91 £ 52,89 0,915

Kazda warto$¢ jest §rednig + odchylenie standardowe. Skréty: HDL (lipoproteina o wysokiej gestosci), LDL
(lipoproteiny o niskiej gestosci), TG (trojglicerydy).
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Tabela 9. Poréwnanie wynikéw parametrow biochemicznych z wartosciami referencyjnymi grup badanych

Warto$¢ referencyjna

Wegetarianie (n = 22)

Wszystkozercy (n = 22)

Parametr Kobiety (n = 18), Kobiety (n = 18), p
N (%)] Meiczyini  Kobiety Meiczyini (n = 4) Meiczyini (n = 4)
BR AR ER BR AR ER
Glukoza (mg/dl) 70— 99 0(0) 19(86) 3(14) 0(0) 17(77) 5(23) 0,695
Waph (mg/dl) 8.6 10.0 0(0) 21(95) 1(5) 0(0) 22(100) 0(0) 1,000
Ch"leSt(er;‘;/;f;kOW“y 115 — 190 0(0) 14(63) 8(36) 0(0) 14(64) 8(36) 1,000
HDL (mg/dl) > 40 > 45 00) 1(5) 21(%5) 0(0) 29  20(91) 1,000
LDL (mg/dI) <115 0() 15(68) 7(32) 0(0) 15(68) 7(32) 1,000
TG (mg/dl) 35150 0(0) 19(86) 3(14) 0(0) 19(86) 3(14) 0,660
Bialk‘zgclzlll)“’w“e 6.40 — 8.30 3(14) 19(86) 0(0) 0(0) 22(100) 0(0) 0,231
Albumina (g/dl) 3552 0(0) 22(100) 0(0) 0(0) 22(100) 0(0) 1,000
Zelazo (ug/dl) 59— 158 37— 145  2(9) 16(73) 4(18) 0(0) 21(95) 1(5 0,067
Ferrytyna (ng/ml) ~ 30—400  13—150  2(9) 20(91) 0(0) 1(5) 19(86) 2(9) 0421
Witamina By (pg/ml) 160 — 800 209) 18(82) 2(9 1(5) 19(86) 2(9) 0.832
Witami?:g'frfﬂ()%'o'*) 30-50 15(68) 6(27)  1(5) ég) 7(32) 29 0904
Ho?:lcr)rclzls/tle;ina <12 000 9(41) 13(59) 0(0) 14(64) 8(36) 0,129
Leukocyty (x 10%/ul) 4—10 1(5) 21(95) 0(0) 3(14) 19(8) 0(0) 0,600
Erytrocyty (x 10%ul) 4560 3854  0(0) 22(100) 0(0) 1(5 19(86) 2(3) 0112
Hemoglobina (g/dl) 14— 18 12— 16 2(9) 2001) 0(0) 3(14) 17(77) 2(9) 0428
Plytki krwi (x 103/ul) 130 — 400 0(0) 21(95) 1(5) 0(0) 22(1000 0(0) 1,000

Dane przedstawiono jako liczbe (odsetek) uczestnikow, skroty: BR — ponizej wartosci referencyjnej, AR — zgodnie z wartoscig referencyjng, ER — powyzej wartos$ci

referencyjnej.



Jedna z metod oceny ryzyka wystapienia chordb ukladu krazenia jest analiza krwi
pod katem catkowitego cholesterolu, cholesterolu HDL, LDL oraz triglicerydéw. Jednym z
gltownych przyczynowych i modyfikowalnych czynnikéw ryzyka miazdzycowej choroby
Sercowo- naczyniowej sg lipoproteiny, sposrdéd ktorych najliczniejsze sg lipoproteiny o
niskiej gestosci (LDL) (Ference i in., 2017). Takze wysoki poziom triglicerydow wiaze si¢
z chorobami sercowo-naczyniowymi jak i z zespolem metabolicznym i zapaleniem trzustki.
Wplyw na podwyzszony poziom cholesterolu LDL oraz TG moze mie¢ wysokie spozycie
nasyconych kwasow ttuszczowych (SFA) (Cha i Park, 2019). W autorskim badaniu spozycie
SFA wéréd wegetarian bylo nieznaczaco nizsze od poziomu spozycia przez
wszystkozercow. Z kolei niski poziom cholesterolu HDL réwniez moze przyczyni¢ si¢ do
wystgpienia choréb serowo-naczyniowych (Visseren i in., 2021). W autorskim badaniu
przeanalizowano profil lipidowy wegetarian i porownano do grupy kontrolnej. W przypadku
HDL ponad 90 % zarowno wegetarian jak i wszystkozercow przekraczata minimalne
wartosci referencyjne, przy czym te réznice nie byly istotne statystycznie. Prowadzone
W przeszio$ci badania na wegetarianach i wszystkozercach, oceniajace stezenie tej frakcji
cholesterolu réwniez wykazaty takie same wyniki (Kim i in., 2012; Saintila i in., 2020).
W niniejszym badaniu w przypadku LDL i TG zar6wno ws$réd wegetarian jak
I wszystkozercow zdecydowana wigkszo$¢ badanych miata st¢zenia obu parametrow
zgodne z warto$ciami referencyjnymi. Odmienne wyniki przedstawiono w badaniu Saintila
i in. (2020). W przypadku wegetarian (n = 62), ktorzy brali udziat w ich badaniu poziom
LDL we krwi byt wyzszy w porownaniu do wszystkozercow (n = 87). Badacze thumaczyli
to mozliwoscig spozywania wigkszej ilosci przetworzonych weglowodanow przez
ro$linozercow w poréwnaniu do wszystkozercow.

Wyniki analizy krwi wykazaly, Ze wigkszo$¢ wegetarian nie boryka si¢
Z podwyzszonym poziomem glukozy. W poréwnaniu do wynikéw wszystkozercéw rdéznica
nie byla istotna statystycznie. Pomimo to takie wyniki mogg potwierdzi¢ fakt, ze dieta
wegetarianska stanowi profilaktyke w konteks$cie wystapienia cukrzycy (Olfert i Wattick,
2018).

Albumina jest biatkiem, ktory w surowicy ludzkiej wystepuje w najwickszych
ilosciach. Jest stosowana jako wskaznik niedozywienia (Cabrerizo i in., 2015). Wyniki
jednoznacznie wskazujg, ze zard6wno stan odzywienia wegetarian jak i wszystkozercOw byt
na wlasciwym poziomie. To samo dotyczy stgzenia biatka catkowitego. Nieznaczna liczba
wegetarian wykazywata nizsze stezenie tego parametru w porOwnaniu z wartosci

referencyjnych. Istnieje badanie, w ktérym autorzy uzyskali podobne wyniki do niniejszego.
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Analizujac probki krwi pod katem stezenia albumin u 101 wegetarian zaobserwowali, ze
zaden z nich nie charakteryzowat si¢ poziomem albumin ponizej normy (Sylvie i in., 2020).

Diety ro$linne, ktére charakteryzuje wykluczenie migsa oraz produktow
odzwierzecych moga wigzac si¢ z obnizeniem poziomu zelaza, poniewaz dostarczaja jedynie
zelaza niehemowego, ktore ma niska biodostepnos¢ (Melina i in., 2016). Dodatkowo diety
wegetarianskie sa bogate w inhibitory wchianiania zelaza, w tym fityniany i polifenole
(Blanco-Rojo i Vaquero, 2019). Niedobér zelaza moze prowadzi¢ do niedokrwistosci,
aktywowac resorpcje kosci, wptywaé na uktad odporno$ciowy (Blanco-Rojo i Vaquero,
2019; Toxqui i Vaquero, 2015). W autorskim badaniu dokonano analizy st¢zenia zelaza
I ferrytyny we krwi. W przypadku ferrytyny zdecydowana wigkszo$¢ wegetarian
wykazywata jej stezenie na odpowiednim poziomie. Zelazo byto w normie u ponad 70%
wegetarian, przy czym prawie 20% wegetarian wykazalo st¢zenie przekraczajace wartos¢
referencyjng. Wérdd prawie wszystkich osob z grupy kontrolnej st¢zenie ferrytyny i zelaza
byto w normie. Podobne wyniki uzyskali Schiipbach i in. (2017) prowadzacy badania na
szwajcarskich wegetarianach. Przy tym warto zwroci¢ uwage na fakt, ze ponad potowa
badanych wegetarian spozywata odpowiednie ilo$ci zelaza. Podobne wyniki otrzymat
Slywitch iin. (2021). W badaniu przeprowadzonym na ponad 1300 osobach nie stwierdzono
réznic  w  czgstosci  wystgpowania niedoboru  zelaza migdzy  wegetarianami
a wszystkozercami. Poza tym w niniejszym badaniu ponad 20% badanych wegetarian
swiadomie suplementuje ten sktadnik mineralny, co réwniez moze si¢ przeklada¢ na lepszy
poziom zelaza w surowicy u tych badanych osob.

Witamina B2 jest niezbedna do podziatu komorek, bierze udziat w tworzeniu krwi
I prawidtowym funkcjonowaniu uktadu nerwowego (Wang i in., 2018). Niedobor witaminy
B2 moze powodowaé nieprawidlowe objawy neurologiczne, zaburzenia nastroju,
zaburzenia koncentracji, a takze prowadzi¢ do wystapienia niedokrwisto$ci makrocytarnej
(Rudloff i in., 2019; Wang i in., 2018). Osoby stosujace diete wegetarianska, z racji
rezygnacji z produktow migsnych sg szczegdlnie narazone na niedobor tej witaminy,
poniewaz witamina Biz w gloéwnej mierze znajduje si¢ w produktach pochodzenia
zwierzgcego (Wang 1 in., 2018). W autorskim badaniu wigkszo$¢ badanych, zaré6wno
wegetarian jak i wszystkozercow charakteryzowata si¢ poziomem witaminy B12 W surowicy
zgodnym z wartosciami referencyjnymi. Pomimo to odnotowano niedostateczng podaz
witaminy B12 wraz z pozywieniem. Zaden badany wegetarianin nie spozywat odpowiednie;
ilosci witaminy Bi12 wraz z pozywieniem. Pomimo niedoboréw, wigkszo$¢ wegetarian jest

swiadoma ryzyka jakie niesie za sobg niedobor witaminy Bi2, poniewaz ponad 70%
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badanych stosuje jej suplementacje. Istniejace badania réwniez potwierdzaja notoryczny
problem niedoboru witaminy B12 wsrod osob stosujacych dietg roslinng (Pawlak i in., 2014).
Dodatkowo niedobor witaminy Bi, moze powodowac¢ wzrost st¢zenia homocysteiny we
krwi. W niniejszym badaniu ponad potowa wegetarian wykazywala podwyzszony poziom
homocysteiny w surowicy krwi. Ten stan ma potwierdzenie w istniejacych juz badaniach.
Niemal bez wyjatku badania porownujace stg¢zenie homocysteiny we krwi wegetarian
| wszystkozercOw wskazuja wyzsze stezenie catkowite homocysteiny wsrod wegetarian
I najwyzsze stezenia wérod wegan w porownaniu do wszystkozercow (Elmadfa i Singer,
2009). Pomimo dowodoéw naukowych potwierdzajacych prewencyjne dziatanie diet
roslinnych pod katem chorob uktadu krazenia (Craig i in., 2009; Jabri i in., 2021; Sticher
i in., 2010), akumulacja homocysteiny wigze si¢ niezaleznie z ryzykiem chordb sercowo-
naczyniowych czy dysfunkcji srodbtonka (Rizzo i in., 2016).

Pomimo braku istotnej réznicy, stezenie witaminy D w surowicy krwi bylo mniejsze
wsrod wegetarian w porownaniu do wszystkozercow, to samo dotyczy spozycia witaminy
D wraz z pozywieniem. Diugotrwaty niedobor witaminy D moze wigzaé si¢ z wystapieniem
osteomalacji, osteoporozy oraz krzywicy. Ponadto moze powodowaé choroby
neurologiczne, chorobe niedokrwienng serca, cukrzyce typu II, choroby
autoimmunologiczne (Caccamo i in., 2018). Dlatego, jezeli nie ma mozliwo$ci dostarczenia
witaminy D z dietg, nalezy w stoneczne dni dokonaé ekspozycji ciala na promienie
stoneczne, dzigki czemu witamina D zostanie zaabsorbowana przez skore i wzig¢ pod uwage
stosowanie suplementacji witaming D (Nair & Maseeh, 2012). Ponad potowa badanych
wegetarian w niniejszym badaniu stosuje systematycznie suplementacj¢ witaming D.
W tabeli 10 przedstawiono poréwnanie stosowanych suplementow przez wegetarian

| wszystkozercow.
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Tabela 10. Poréwnanie stosowanych suplementow przez wegetarian i wszystkozercow

Wegetarianie Wszystkozercy
Suplementacja (n=22) (n=22)
[n, (%)] Kobiety (n = 18), Kobiety (n = 18), P
Mezczyzni (n = 4) Mezczyzni (n = 4)
Tak 17 (77,3) 14 (63,6)
. 0,2805
Nie 5(22,7) 8 (36,4)

Magnez 7 (31,8) 2 (9,1) 0,050
Waph 3 (13,6) 2(9,1) 1,000
Cynk 0(0) 1 (4,6) 1,000
Zelazo 5(22,7) 0 (0) 0,057

Witamina Bi, 16 (72,4) 0 (0) 0,000 $
Witamina Be 1 (4,6) 0(0) 1,000
Witamina D 13 (59,1) 9 (40,9) 0,226

Biotyna 1 (4,6) 0(0) 1,000

Kwasy ttuszczowe omega 3 5(22,7) 1(4,6) 0,187

Dane przedstawiono jako liczbe (odsetek) uczestnikéw, ® p — statystycznie istotna réznica miedzy
wegetarianami i wszystkozercami przy p < 0,05.

W celu doktadnej oceny stanu zdrowia wegetarian przeprowadzono analizy sktadu ciata
metoda BIA. Dokladne wyniki przedstawiono w tabeli 11. Pomi¢dzy obiema grupami
zaobserwowano jedynie statystycznie istotng rdéznice¢ w podstawowej przemianie materii
(BMR). Wegetarianie wykazywali srednio wyzszy BMR w poréwnaniu do wszystkozercow
(p < 0,05). Pozostale parametry nie wykazywaly statystycznie istotnych réznic mig¢dzy
wegetarianami a wszystkozercami (p > 0,05). Mimo to warto zauwazy¢, ze wegetarianie
mieli nizszg mas¢ ciata niz wszystkozercy, a takze nizszy obwad talii, FM, FM% 1 VAT.
Mieli nieco mniej FFM niz wszystkozercy 1 nizszg catkowitg zawartos¢ wody. Kat fazowy
miedzy obiema grupami jest podobny, ale nieco nizszy u wegetarian. Roznice w BMI sa
nieistotne, jednak wsroéd wszystkozercow wigcej osob zmagato si¢ z nadmierng masa ciata,
tj. nadwaga lub otytoscia, w porownaniu do badanych wegetarian. Podobne wyniki uzyskat
Saintila. W jego badaniu réwniez wegetarianie (n = 169) wykazywali lepsze wyniki
w wymienionych parametrach antropometrycznych (Saintila i in., 2020). Teixeira
poréwnywala status odzywienia wegetarian (N=67) i wszystkozercow (n = 134) w wieku od
35 do 65 lat, zamieszkujacych Brazylie. Wyniki wskazaty jednoznacznie na mniejsze ryzyko
wystgpienia nadwagi wsrod wegetarian (Teixeira i in., 2006). Podobne wnioski wysnuto
W badaniu opartym na analizie antropometrycznej mezczyzn stosujacych diete
wegetarianskg 1 niewegetarianskg. Autorzy tego badania rowniez potwierdzili mniejsze
ryzyko nadwagi wsérod wegetarian (Acosta Navarro i in., 2016). Pomimo braku istotnosci

statystycznej warto wskazaé pewien szczeg6t w autorskim badaniu. Ponad 30 % badanych
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wegetarian borykato si¢ z nadwaga i prawie 10% z otylos$cia. Istniejg badania stwierdzajace,
ze pomimo ogolnych zasad diety wegetarianskiej, zwigzanych z rezygnacja z produktow
pochodzenia zwierzecego, wlaczenia wiekszej ilosci warzyw i owocéw do codziennego
jadtospisu, wielu wegetarian zatraca si¢ w spozywaniu przetworzonych potraw, przekgsek
powodujac niekontrolowany przyrost masy ciata, prowadzacy do nadwagi i otylosci

(Silveiraiin., 2017). Szczegotowe wyniki BMI przedstawiono w tabeli 12.

Tabela 11. Porownanie wynikéw analizy sktadu ciata BIA i pomiarow antropometrycznych

wegetarian i wszystkozercow

Wegetarianie Wszystkozercy
Parametr (n=22) (n=22)
[X + SD] Kobiety (n = 18), Kobiety (n = 18), P
Mezczyzni (n = 4) Mezczyzni (n = 4)
Masa ciata (kg) 67,29 + 14,48 72,64 + 16,56 0,260
Wzrost (m) 1,68 + 0,08 1,66 + 0,08 0,379
BMI (kg/m2) 24,02 +5,25 26,6 £ 6,1 0,177
WC (cm) 79,73 + 11,64 86 + 26 0,715
FM (kg) 20,23 + 10,1 24,06 + 12,53 0,418
FM (%%) 26,67+ 9,44 31,9+ 11,9 0,169
FFM (kg) 47,08 + 8,9 48,58 £ 11,01 0,841
FMI (kg/m2) 7,33 +£3,87 8,99 + 4,91 0,418
FEMI (kg/m2) 16,69 2,3 17,61 + 2,88 0,250
Masa mig$niowa (kg) 21,51 +5,12 22,66+ 6,72 0,418
Calkowita zawartos¢ wody w 34,6 £ 6,56 35,57+ 8.28 0,971
organizmie (L)

Kat fazowy (percentyl) 5,17+£0,58 5,37 £0,94 0,733
VAT (L) 0,8+0,7 1,04 +£ 1,08 0,411
PAL 1,58 +£0,22 1,56 +0,19 0,832
Zapotrzebowanie na energic w 1499,2 + 242.9 1319,2 +321,4 0,011 %

spoczynku (kcal/dzien)

Kazda warto$¢ jest $rednig + odchylenie standardowe, ® p — statystycznie istotna roznica miedzy wegetarianami
i wszystkozercami przy p < 0,05. Skroty: BMI (wskaznik masy ciata), WC (obwad talii), FM (masa
thuszczowa), FFM (masa beztluszczowa), FMI (wskaznik masy tluszczowej), FFMI (wskaznik masy
bezttuszczowej), VAT (trzewna tkanka ttuszczowa), PAL (poziom aktywnosci fizycznej), BMR (podstawowa
przemiana materii).
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Tabela 12. Poréwnanie BMI badanych wegetarian i wszystkozercow

Wegetarianie Wszystkozercy
BMI (n=22) (n=22)
[n, (%0)] Kobiety (n = 18), Kobiety (n = 18), P
Mezczyzni (n = 4) Mezcezyzni (n =4)

Otytos¢ 2(9,1) 8 (36,4)

. Nadwaga . 6 (27,3) 4(18,2) 0.16724
Prawidlowa masa ciata 12 (54,6) 8 (36,4)
Niedowaga 2(9,1) 2(9,1)

Dane przedstawiono jako liczbe (odsetek) uczestnikow. Skroty: BMI (wskaznik masy ciata).

5.3. Poréwnanie wystgpienia objawéw depresji wsrod wegetarian

I wszystkozercow

Celem badania opisanego w publikacji 1V byto poréwnanie wystapienia objawow
depresji wsrod polskich wegetarian 1 osdéb spozywajacych migso oraz ocena korelacji jej
wystapienia 1 jakosci zywienia obu grup. W zwiazku z niewielkg liczba zgloszonych
mezcezyzn, badanie przeprowadzono wylacznie na kobietach.

Wyniki analizy przeprowadzonej przy pomocy Inwentarza Skali Becka-Il
przedstawiono w tabeli 13. Przedstawia ona podziat wegetarianek i kobiet stosujacych dietg
konwencjonalng na osoby, ktdre nie charakteryzuja si¢ objawami depresji, oraz takie ktore
charakteryzuja si¢ objawami depresji fagodnej, umiarkowanej i cigzkiej. Wyniki tej analizy
sg istotne statystycznie (p<0,001). W grupie wegetarianek jedynie n=12 badanych nie
odznaczato si¢ objawami depresji, a w grupie 0osob spozywajacych migso n=28. Z uwagi na
male liczby badanych w poszczegélnych kategoriach depresji, co uniemozliwito
przeprowadzenie szczegotowej analizy rdznic pomigdzy nimi, postanowiono zeby w dalszej
cze$ci wynikow wszystkie kobiety charakteryzujace si¢ objawami depresji zgrupowaé

w jedng kategorie ,,0s6b z depresja”.
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Tabela 13. Poziom depresji wedlug Inwentarza Depresji Becka II (BDI-1l) i rodzaj wzorca

Zywieniowego
Depresja (wg. BDI-II)
n=60
Model Brak Lagodna  Umiarkowana Ciezka
Zywieniowy depresji depresja depresja depresja p
[n, (%0)]
(n=40) (n=18) (n=18) (n=24)
Wegetarianie 12,0 (30) 12,0 (67) 7,0 (39) 19,0 (79)
0,00040°%
Wszystkozercy 28,0 (70) 6,0 (33) 11,0 (61) 5,0 (201)

Dane przedstawiono jako liczbe (odsetek) uczestnikow. ® p — statystycznie istotna réznica miedzy
wegetarianami i wszystkozercami przy p < 0,05.

W zwigzku naukowym potwierdzeniem, iz pomiary percepcyjne obrazu ciata sg
silnie zwigzane z depresja (Darimont i in., 2020) postanowiono sprawdzi¢ czy poziom
wskaznika BMI i postrzeganie swojej masy ciala przez badane kobiety miato zwigzek z
wystgpieniem u nich objawow depresji. Najwickszy odsetek kobiet z objawami depresji
charakteryzowat si¢ wlasciwa masg ciala. Analiza statystyczna zalezno$ci migdzy BMI a
wystgpieniem depresji wsrod badanych wskazuje na brak istotnosci (p>0,05).

Suplementy diety cieszg si¢ duzg popularnoscig w wielu grupach spotecznych. Ich
stosowanie w niektorych przypadkach wydaje si¢ by¢ stuszne, a niekiedy konieczne z uwagi
na fakt wystepujacych niedoboréw zywieniowych zwlaszcza w obrebie skladnikow
mineralnych i witaminowych (Grzelak i in., 2017). W niniejszym badaniu wegetarianki
najczesciej stosowaly suplementacj¢ witaminy Bi» oraz witaminy D. Suplementowatly
rébwniez biotyng, witaming Be oraz kwasy tluszczowe omega-3, kolagen, kwas foliowy
i witaming C. Doktadne wyniki dotyczace suplementacji przedstawiono w tabeli 14. Nie
wykazano istotnej statystycznie korelacji miedzy suplementacja a wystgpowaniem badz
brakiem objawow depresji. Tym bardziej jest to zastanawiajace, poniewaz w istniejacych
badaniach wykazano pozytywne znaczenie suplementacji m.in. magnezu w istotnym
zmniejszeniu objawow depresji. W randomizowanym badaniu klinicznym Tarleton’a
wykazano, ze stosowanie suplementacji magnezu w ilosci 248 mg przez 6 tygodni
powodowato istotne zmniejszenie objawow depresji u dorostych w poroéwnaniu do grupy
placebo (2017). Istnieje badanie dotyczace wptywu ilo$ci dziennego spozycia magnezu na
profilaktyke wystapienia depresji. Odnotowano korelacj¢ zazywania tego pierwiastka
z mniejszym ryzykiem objawow depresyjnych w przysztosci (Kirkland i in., 2018). Tym

bardziej cickawe jest, Zze w autorskim badaniu wegetarianki z objawami depresji dostarczaty
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odpowiednie ilosci magnezu i byly to wyniki istotnie statystyczne. Prawdopodobnie na
wystapienie objawow depresyjnych miaty wptyw inne czynniki, nie zwigzane z podaza

magnezu wraz z dietg.

Tabela 14. Suplementacja a wystepowanie depresji wsrod wegetarian i wszystkozercow

Wegetarianie n =50 Wszystkozercy n = 50
Suplementacja Brak . Brak .
[n, (%0)] objawow Sebjfgg'% objawow Sebjfgg};
depres;ji Pres) P depresji Pres) P
n=12 n= 38 n= 28 n=22
Tak 8 (67) 25 (66) 19 (68) 14 (64)
Nie 4 (33) 13 (34) 0.769 9(32) 8 (36) 0.755
Stosowane suplementy [n, (%0)]
Zelazo 5 (42) 8 (21) 0,298 5(18) 2(9) 0,634
Wapn 1(8) 2 (5) 0,759 2(7) 2(9) 0,785
Cynk 1(8) 3(8) 0,574 3(11) 1(5) 0,785
Witamina D 5 (42) 17 (45) 0,883 13 (46) 10 (45) 0,945
Witamina B> 6 (50) 21 (55) 0,989 3(11) 0 (0) 0,325
Witamina Bs 1(8) 2 (5) 0,759 2(7) 0(0) 0,581
Biotyna 0 (0) 5(13) 0,440 3(11) 1(5) 0,785
Magnez 4 (33) 9 (24) 0,774 8 (29) 1(5) 0,068
Inne 1(8) 4 (11) 0,741 6 (21) 5(23) 0,815

Dane przedstawiono jako liczbe (odsetek) uczestnikow.

Wyniki poréwnania zalezno$ci mi¢dzy jakoScig zywienia a wystgpieniem objawow
depresji wsrdd wegetarianek 1 Kkobiet spozywajacych migso zostaly przedstawione
w tabelach 15 i 16. Do norm zywieniowych EFSA dla poszczegdlnych sktadnikow
poréwnano ich $rednie 3-dniowe spozycie. Analizujac spozycie sktadnikow zywieniowych
przez osoby z objawami depresji, mozna zaobserwowac, ze wegetarianki z depresja czesciej
dostarczaty odpowiednie ilosci btonnika, magnezu, miedzi, kwasu foliowego oraz cynku
w porownaniu do kobiet stosujacych diete konwencjonalng. Wyniki te byly istotne
statystycznie (p<0,05). Odnotowano typowe dla wegetarian niedobory witaminy Bia.
Dotyczylo to zarowno wegetarianek z objawami 1 bez objawoéw depresji. Obecnie badacze
staraja si¢ ustali¢ zwigzek migdzy witaming Bi12 a depresjg oraz fakt, Ze jej suplementacja
moze spowolni¢ postgp depresji lub jej zapobiec. Niektore badania kliniczne wykazaty, ze
wyzszy poziom witaminy Bi2 w organizmie skutkowal lepszymi wynikami u pacjentow
Z depresja, zmniejszajac jej objawy w czasie (Klettner i Perez, 2022; Sangle i in., 2020;

Todorov i in., 2017; Wu i in., 2022). Jednak metaanaliza przeprowadzona w 2021 r., ktorej
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celem byta ocena wpltywu suplementacji witaming Bi> na funkcje poznawcze, objawy
depresji iidiopatyczne zmgczenie, wykazata, Ze suplementacja witaming Bio
prawdopodobnie nie poprawia funkcji poznawczych i objawow depresji u 0s6b bez
zaawansowanych zaburzen neurologicznych (Markun i in., 2021).

Sposrod  sktadnikow, bioracych wudziat w budowaniu neuroprzekaznikow
I wykazujacych pozytywne efekty na pracg mézgu i zdrowie psychiczne na uwage zashuguja
kwasy ttuszczowe omega-3. Ich zmniejszone stezenie w mozgu moze powodowac zmiany
w jego funkcjonowaniu, zaliczajac do tego zmiany wielko$ci neuronow, pogorszenie
uczenia si¢ i pamigci (Mehdi i in., 2023). Kwasy tluszczowe omega-3 zwigkszaja poziom
dopaminy w korze czotowej oraz wigzanie z receptorami dopaminy, skutkujac poprawa
nastroju (Healy-Stoffel i Levant, 2018). Dodatkowo wykazuja dziatanie przeciwzapalne
| przez to moga wptywac na zmniejszenie cytokin prozapalnych, ktore sg charakterystyczne
dla 0sob z depresja (Kopschina Feltes i in., 2017). W niniejszym badaniu poziom spozycia
kwasow tluszczowych omega-3 byt nieznacznie wigkszy wsérdd osob niewykazujacych
objawow depresji zardwno wsrod wegetarianek jak i wsrod kobiet wszystkozernych. Jednak

te wyniki nie byty istotnie statystyczne.
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Tabela 15. Przestrzeganie norm EFSA dotyczacych spozycia sktadnikow odzywczych przez wegetarian i wszystkozercoOw z depresja i bez depresji

Objawy depresji (n=60)

Brak objawow depresji (n=40)

Skla[(li;ll'\::{lt(ézzvlv,czy Wegetarianki wsz';:ttllljgrne Wegetarianki wszi;;ll)(fztzme
n, (%0)] (n=38) (n=22) p (n=12) (n=28) P
AR BR AR BR AR BR AR BR
Btonnik [>25 g] 33(87) 5(13) 11(50) 11(50) 0,005°%  8(67) 4(33) 20(71) 8(29) 0,939
Potas [>3500 mg] 7(18) 31(82) 9(41) 13(59) 0,061 0(0,00 12(100) 16(57) 12(43) 0,002°%
Fosfor [>550 mg] 36 (95) 2 (5) 21 (95) 1(5) 0,622 12(100) 0(0) 28(100) 0(0) 1
Magnez [>300 mg] 33(87) 5(13) 13(59) 9(41) 0,033°% 7(58) 5(042) 19(68) 9(32) 0,828
Miedz [>1,3 mg] 36 (95) 2 (5) 13(59) 9(41) 0,002% 9(75) 3(25) 19(68) 9(32) 0,939
Jod [>150 pg] 6 (16) 32(84) 1(5) 21(95) 0,373 0(0,00 12(100) 2(7) 26 (93) 0,874
Witamina A [650 pg] 34(89) 4(11) 19(86) 3(14) 0,955 12(100) 0(0) 23(82) 5(18) 0,296
Witamina D [>15 pg] 0(0) 38(100) 1(5) 21(95) 0,780 12(100) 0(0) 0(0) 28(100) 1
Witamina E [>11 mg] 19(50) 19(50) 12(55) 10(45) 0,734 5 (42) 7(58) 21(75) 7(25)  0,0453°
Witamina K [>70 pg] 14 (37) 24 (63) 2(9) 20(91) 0,041% 6 (50) 6(50) 10(36) 18(64) 0,400
Witamina B, [>1,6 mg] 9(24) 29(76) 10(45) 12(55) 0,083 4 (33) 8(67) 23(82) 5(18) 0,008 ®
Witamina Bs[>1,6 mg] 23 (61) 15(39) 16(73) 6(27) 0,335 5 (42) 7(58) 22(79) 6(21) 0,024 %
Kwas foliowy [>330 ng] 32(84) 6(16) 11(50) 11(50) 0,004%  8(67) 4(33) 20(71) 8(29) 0,939
Vitamin B2 [>4 ng] 0(0) 38(100) 7(32) 15(68) 0,001° 0(0) 12(100) 9(32) 19(68) 0,069
WitaminaC [>95mg] 33(87) 5(13) 15(68) 7(32) 0,086 10(83) 2(17) 21(75) 7(25) 0,868
Cynk [7,5->12,7 mg] 24 (63) 14(37) 16(73) 6,0(27) 0,004 7 (58) 5(42) 25 (89) 3(11) 0,096

Dane przedstawiono jako liczbe (odsetek) uczestnikow, ® p — statystycznie istotna réznica miedzy wegetarianami i wszystkozercami przy p < 0,05, Skroty: PRI — Population
Reference Intake (Referencyjne Spozycie), Al — Adequate Intake (Odpowiednie Spozycie), BR — Ponizej Warto$ci referencyjnej, AR — Zgodnie z Wartoscig Referencyjna.
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Tabela 16. Srednie trzydniowe spozycie energii, makrosktadnikow odzywczych, sktadnikow
mineralnych, witamin, wybranych aminokwasow, alkoholu i kofeiny wsrod wegetarianek i kobiet
wszystkozernych z objawami depresji i bez objawow

Skladnik odzywczy Wegetarianki Kobiety wszystkozerne
[£+ SD] ObjaW_)( Bez objawow Objaw_y Bez objawow
depresji depresji depresji depresji
Energia, keal 1516 311" 1533 £358# 1836 £470 " 1921 + 400 *
Biatko catkowite, g 55,6+16,9 " 60,8 +19,1 % 82+£29,6" 86,1 £29,5*
Tluszez, g 51,5+162" 543+16,1% 66+243" 78,1 +£29.5%
Weglowodany, g 212 +£37,7 211+495 241,7 + 66,2 235+ 61,8
Blonnik, g 32,6+7,56 " 28,8+ 8,1 252+911" 285+ 11,2
Biatko roslinne, g 41,1+12,6" 33,8+ 103 30,8 £ 10,1 30,9+ 14
Biatko zwierzgce, g 11,5+ 10,8 % 19,9+ 11,7% 452+23,6"  445+182*
Kwasy tluszczowe omega-3, g 1,48+0,6 1,6 +0,7 2,05+ 1,49 2,46 + 1,88
Kwasy tluszczowe omega-6, g 11,6 £4,23 10,9 +£5,3 10,4 £5,8 12,6 £ 8,2
Kwasy tluszczowe trans, g 0,06+ 0,1 0,1+0,2 0,08 + 0,09 0,08+ 0,11
Sod, mg 1703 + 674 * 1776 £ 525 * 2736+ 1698 2569+ 1119 *
Sol, g 44+1,73" 4581347 7,06+439"  6,64+2,88%
Potas, mg 3082 + 558 2761 +575* 3112+ 1016 3581+ 1132°%
Wapii, mg 750 + 381 831+ 287 728 + 364 913 £472
Fosfor, mg 1089 + 243 1129 + 285 1269 + 472 1328 + 510
Magnez, mg 387 £ 98,8 347 £ 121 3324132 374 + 135
Zelazo, mg 14,05+3,48 " 12,3 +3,53 11,4£3,7% 13,9+£49¢%
Cynk, mg 8,72+ 1,92 8,74 +2,51 10,3 + 4,3 10,9 +3,7
Miedz, mg 1,98+0,5" 1,74 + 0,67 1,45+0,61" 1,77 + 0,89
Mangan, mg 6,44+232" 5,41 +2.49 459+248" 4,97 +2,52
Selen, pg 21,1 +133 14,4+ 6,07 17,5+ 21,09 20,5 23,7
Jod, pg 67,4+ 533 52,8+29.3 59,4+35,6 66,5 + 41
Witamina A, pg 1147 + 592 1620 + 1140 1507 + 107 1832 + 1031
Witamina D, ug 1,59 + 1,43 1,58 1,39 % 2,83 +3,38 336+2,94%
Witamina E, mg 12,5+ 5,56 12,9+ 7,07 14,6 £ 10,1 17 +8,76
Witamina K, pg 59,8 +55,7" 118 + 129 60,5 + 144 £ 270 +£391 £
Witamina By, mg 1,36+ 0,48 1,13+0,44 1,48 £ 0,7 1,49+ 0,46 #
Witamina Bz, mg 13+0,41" 1,38+0,4 % 1,72+ 0,65"  1,93+0,52*
Witamina Bs, mg 10,8 +2,6 9,75+2,87 % 183+11,3"  19,5+9,57 %
Witamina Bs, mg 1,59+ 0,36 " 1,51 +0,39% 2,38+1,77" 253+15%
Kwas foliowy, ug 396 + 77 389 + 98 373 +174 452 +221
Witamina Bao, pg 1,1 +0,94 1,67+ 1,09 # 3,5£2,64°  3,57+195%
Witamina C, mg 162 + 59 147 + 48 172 + 143 198 + 138
Tyrozyna, mg 1625 + 597 1904 + 668 # 2630+ 1224*  2639+920%
Tryptofan, mg 579 +£19* 675+ 246 * 982 + 435" 981 + 351 #
Alkohol, g 6,98 + 11,7 221+5,71 0,13 +046 0+0
Kofeina, mg 71,9 + 83,8 292 +61,2 30,4+ 59,3 59,1 +57,7

$ - statystycznie istotna roznica (p<0,05) miedzy wegetarianami z objawami depresji i bez objawow depresji, £ -
statystycznie istotna réznica (p<0,05) migdzy wszystkozercami z objawami depresji i bez objawéw depresji, * -
statystycznie istotna réznica (p<0,05) migdzy wszystkozercami i wegetarianami z objawami depresji, * - statystycznie
istotna roznica (p<0,05) migdzy wszystkozercami i wegetarianami bez objawow depresji.
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Tyrozyna jest aminokwasem endogennym, ktéry rowniez bierze udziat w produkcji
neuroprzekaznikéw. Jej obnizone st¢zenie w organizmie moze powodowaé niedobor
noradrenaliny i dopaminy oraz prowadzi¢ do objawow depresji (Peplinska-Miagskowska
i in., 2017). W autorskim badaniu wegetarianki z objawami depresji charakteryzowaty si¢
nizszym spozyciem tyrozyny w poréwnaniu do kobiet wszystkozernych. Wigcej tyrozyny
stwierdzono w diecie kobiet bez objawdw depresji. Mimo to roéznice te nie byly istotne
statystycznie, wi¢c nic mozna stwierdzi¢, ze w przypadku badanej grupy wegetarian niskie
spozycie tych sktadnikow mogto przyczyni¢ si¢ do wystgpienia objawoéw depres;ji.

Z kolei tryptofan jest aminokwasem egzogennym, tj. takim, ktory musi by¢
dostarczany cztowiekowi wraz z pozywieniem. Badania kliniczne wykazaty, ze zaburzenia
metabolizmu tryptofanu przyczyniaja si¢ do patogenezy depresji. Stwierdzono, Ze obniZone
stezenie tryptofanu i kwasu kynureninowego o wiasciwosciach neuroprotekcyjnych
charakteryzuje pacjentdow z depresja. U tych samych 0s6b zaobserwowano zwigkszone
stezenie nieurotoksycznych produktow ubocznych metabolizmu tryptofanu, tj. kwasu
chinolinowego i 3-hydroksykynureniny (Maes i in., 2011). W autorskim badaniu poziom
tryptofanu dostarczanego z pozywieniem byt istotnie nizszy w$rdd kobiet z objawami
depresji, szczegolnie wegetarianek z takimi objawami. Moze to wynika¢ z faktu, ze tryptofan
znajduje si¢ glownie w produktach pochodzenia zwierzecego, Szczegolnie w wieprzowinie
i rybach, co jest wykluczone w diecie wegetarian (Stepien i in., 2014). R6znice w spozyciu
tryptofanu miedzy wegetariankami z objawami depresji a wegetariankami bez objawow
depresji nie byly istotne statystycznie. Mozna zatem stwierdzi¢, ze w przypadku badanej
grupy poziom tryptofanu nie miat istotnego znaczenia w kontekscie wystgpowania depresji.

Wymienione powyzej sktadniki sa kluczowe dla prawidlowego funkcjonowania
moézgu. Niemniej jednak ich dziatanie zapobiegajace lub zmniejszajace objawy depresji,
ktdre zostato poparte wieloma badaniami naukowymi opisanymi powyzej, nie przetozylo si¢
na badania wiasne. Spozywanie wigkszoSci substancji nie miato istotnego wpltywu na
pojawienie si¢ objawdw depresji w grupie wegetarian. Wcigz poszukujac zywieniowej
przyczyny objawow depresji, przeanalizowano poziom spozycia uzywek — kofeiny
i alkoholu i ich potencjalnego wplywu na pojawienie si¢ objawow depresji.

Kofeina jest najpowszechniej stosowang uzywka na $wiecie 1 spozywana jest
w najwiekszych iloSciach z kawa oraz w mniejszym stopniu z czarng herbata (Asil i in.,
2021; Lucas i in., 2011). Wiele badan potwierdza pozytywna role kofeiny w zapobieganiu
lub zmniejszaniu objawow depresji. W pewnej metaanalizie stwierdzono, ze spozywanie

kawy z kofeing w ilosci do 600 ml dziennie zmniejszalo ryzyko wystgpienia depresji wsrod
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badanych Amerykanek (Lucas i in., 2011). Inne badanie wykazato, ze spozywanie czterech
lub wigcej filizanek kawy dziennie znaczaco zmniejszato ryzyko wystgpienia objawow
depresji w pordwnaniu z osobami, ktore pity jedng lub mniej filizanek kawy dziennie (Guo
i in., 2014). Roéwniez zespot Asil’a probowal powigzaé spozycie czarnej herbaty i1 kofeiny
z depresja (Asil i in., 2021). Badanie przeprowadzono na 491 osobach dorostych, z ktérych
322 stanowity kobiety. Srednie dzienne spozycie kofeiny obliczono na podstawie objetosci
napojow zawierajacych kofeine i ich zawartos$ci w kazdym ptynie. Stan depresyjny oceniano
za pomoca Inwentarza Depresji Becka, ktory wykorzystato rowniez w badaniach wtasnych.
Wsérdéd badanych oséb ponad 30% miato depresje. Wieloczynnikowa analiza regres;ji
wykazala, ze dostarczanie 450-600 mg kofeiny dziennie znaczaco zmniejszalo ryzyko
depresji. W autorskim badaniu wyzsze spozycie kofeiny odnotowano wsrod Kkobiet
wszystkozernych bez objawow depresji i wegetarianek z objawami depresji. Wyniki te nie
sg istotne statystycznie. Rozbiezno$¢ ta moze by¢ zwigzana ze stosunkowo niewielka liczba
uczestnikow lub faktem, ze niektdrzy uczestnicy badania nie zglaszali doktadnych ilosci
spozywanych napojoéw zawierajacych kofeing w dzienniczku zywieniowym.

W tym badaniu postanowiono rowniez sprawdzié, czy spozywanie alkoholu przez
badane osoby moglo przyczyniac si¢ do wystgpowania objawow depresyjnych. W literaturze
najczesciej opisywany jest problem depresji przy dtugotrwatym stosowaniu uzywek, w tym
alkoholu. Brakuje informacji na temat okazjonalnego spozywania alkoholu 1 nasilenia
objawow depresyjnych (McHugh i Weiss, 2019). W niniejszym badaniu wegetarianki
z depresja najczesciej spozywaly alkohol. Jednak analizujgc dzienniczki zywieniowe,
zauwazono, ze te dawki alkoholu byly spozywane sporadycznie, w matych porcjach, zwykle
w okolicach kolacji. Moze to rowniez wynika¢ z faktu, ze w badaniu wzigty udzial tylko
kobiety. Wedhug raportu dotyczacego wzordéw konsumpcji alkoholu w Polsce w 2020 roku,
kobiety spozywaly alkohol znacznie rzadziej (Srednio 21 dni w roku) w poréwnaniu do

mezczyzn (Srednio 98 dni w roku) (Rowicka i in., 2021).
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6. STWIERDZENIA | WNIOSKI

Przytoczone w poprzednim rozdziale wyniki stanowity podstawe do weryfikacji
postawionych hipotez badawczych.

Pierwsza hipoteza badawcza: doro$li wegetarianie, stosujacy przez dtuzszy czas dietg
wegetarianskg charakteryzuja si¢ korzystnym stanem zdrowia i1 lepszym odzywieniem
W porOwnaniu z osobami spozywajacymi mi¢so — hipoteza nie zostala potwierdzona.
Druga hipoteza badawcza: wybrane produkty roslinne, w tym fermentowane dostgpne na
polskim rynku stanowig zrodlo witaminy Bz, ktorej niedobdr jest czestym zjawiskiem

wsrod wegetarian — hipoteza zostala potwierdzona.

Hipotezy szczegotowe:

1) Whyniki badan biochemicznych krwi oraz wyniki analizy sktadu ciata beda
korzystniejsze u osob stosujacych diete wegetarianska w poréwnaniu do osob
stosujacych dietg tradycyjna — hipoteza nie zostala potwierdzona.

2) Wegetarianie czgsciej odzywiaja si¢ wedlug zasad prawidlowego zywienia w
poréwnaniu do wszystkozercow — hipoteza zostala potwierdzona.

3) Dostarczenie odpowiedniej ilosci skladnikéw odzywczych, mineralnych oraz
witamin z dietg 1 suplementacja wigze si¢ z mniejszym ryzykiem objawow depresji
— hipoteza nie zostala potwierdzona

4) Niektore produkty roslinne, w tym fermentowane zawieraja witaming B12 — hipoteza

zostala potwierdzona

Sformutowano nastgpujace stwierdzenia i wnioski:

1. Przeprowadzona analiza HPLC wykazala, ze najpopularniejsze komercyjnie
wytwarzane produkty fermentowane, takie jak ogorki kiszone i ich sok, kapusta
kiszona i jej sok, sok z burakow, barszcz biaty i zurek zawieraly znikome ilosci
witaminy B1> w przeciwienstwie do dzemu z rokitnika i soku z kiszonej pietruszki,

gdzie obecna byta w znacznych ilosciach.

2. Badane wegetarianki znacznie czg$ciej charakteryzowaly si¢ objawami depres;ji
W poroéwnaniu do kobiet wszystkozernych cho¢ odzywianie nie miato wiekszego
znaczenia dla obecnosci lub braku objawow depresyjnych. Ze wzgledu na ztozonos¢
depresji, przyczyny objawow depresyjnych w badanej grupie byty prawdopodobnie
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inne niz dieta.

Polscy wegetarianie wykazuja podobny stan zdrowia w pordwnaniu do

wszystkozercow.

W badanej grupie wegetarianic wykazuja odpowiednie wskazniki sktadu ciata
I charakteryzuja si¢ lepszymi  wynikami pomiar6w antropometrycznych,

W poréwnaniu do wszystkozercow, wsrod ktorych czesciej wystepowata otytosé.

Analiza biochemiczna krwi nie wykazala istotnych réznic w parametrach krwi
pomig¢dzy wegetarianami 1 wszystkozercami. Jednak pomimo braku istotnej roznicy,
wegetarianie czesciej wykazywali poziom witaminy D ponizej wartosci
referencyjnych oraz podwyzszony poziom homocysteiny W surowicy Krwi.

Wegetarianie wykazuja lepszy stan odzywienia niz wszystkozercy 1 czeSciej
przestrzegaja zasad prawidlowego zywienia, spozywajac wigksze iloSci warzyw,
owocow 1 produktow zbozowych, przy jednoczesnym zmniejszonym spozyciem

wysoko przetworzonej zywnosci oraz typu fast-food.

Wegetarianie w porownaniu do wszystkozercow wykazuja wigksza che¢ do

uprawiania dodatkowej aktywnosci fizyczne.
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8. ZALACZNIKI

- Publikacje wchodzace w sktad rozprawy doktorskiej;
- Oswiadczenia wspotautoréw publikacji stanowigcych przedmiot rozprawy doktorskie;j;

- Zestawienie dorobku naukowego.
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ABSTRACT

The first mention of a vegetarian diet in Poland appeared in the 19th century. Since then, its popularity has been growing
steadily year by year. Nevertheless, it remains a controversial topic. Many scientists try to explain what is the correct
vegetarian diet and how its use can affect the health and proper human body functioning. Vegetarian diet is mainly based
on the elimination of meat consumption. Depending on the type, it also involves the abandonment of fish, eggs as well as
milk and their products. Such kind of nutrition based mainly on plant-derived products can effectively prevent diseases
of civilization, reduce the risk of developing obesity, promote the maintenance of normal cholesterol and blood sugar,
and lower blood pressure. However, an incorrectly balanced vegetarian diet may be associated with deficiencies of some
vitamins and minerals. This paper reviews a few dozens of studies on people using a vegetarian diet in Poland. This review
shows that vegetarians in Poland are not very well studied group and further research is needed.

Key words: vegetarian diet, vegan diet, vitamin B12, supplementation, metabolic diseases, cardiovascular diseases

STRESZCZENIE

Pierwsze wzmianki dotyczace diety wegetarianskiej w Polsce ukazaty si¢ w XIX wieku. Od tamtej pory z roku na rok jej
popularnos¢ stale ro$nie. Pomimo to w dalszym ciggu pozostaje tematem kontrowersyjnym. Wielu polskich naukowcow stara
si¢ wyjasni¢ czym jest prawidlowa dieta wegetarianska oraz sprawdzi¢ jak jej stosowanie moze wptynac na stan zdrowia
i rozw0j cztowieka. Dieta wegetarianska opiera si¢ gtownie na eliminacji spozycia migsa. W zaleznosci od rodzaju, wiaze si¢
réwniez z rezygnacja jedzenia ryb, jaj oraz mleka i jego przetworow. Sposob odzywiania opierajacy si¢ glownie na produktach
pochodzenia roslinnego w skuteczny sposoéb moze stanowi¢ profilaktyke choréb cywilizacyjnych, obniza¢ ryzyko rozwoju
otylosci, sprzyja¢ utrzymaniu prawidtowego poziomu cholesterolu oraz cukru we krwi, a takze obniza¢ ci$nienie tetnicze.
Jednak nieprawidtowo zbilansowana dieta wegetarianska moze wigzac si¢ z niedoborami witamin i sktadnikoéw mineralnych.
W pracy dokonano przegladu kilkudziesigciu badan dotyczacych osob stosujacych diete wegetarianska w Polsce. Przeglad ten
pokazuje, ze wegetarianie w Polsce stanowig grupe, ktora nie zostata jeszcze dobrze zbadana i potrzebne sg dalsze badania.

Stowa kluczowe: dieta wegetarianska, dieta weganska, witamina B12, suplementacja, choroby metaboliczne, choroby
ukladu krgzenia

INTRODUCTION diet could have been related as a result from various
motivations: economic, religious, cultural, ethical and
ecological. More and more people decide to change

their nutrition style due to its positive impact on

The vegetarian diet has existed since the dawn
of time. It was associated with the first followers of

Jainism, Buddhism and Hinduism. At the beginning of
the 19th century, the first vegetarian association was
established in England — The Vegetarian Society. In
Poland, the first mention of a plant diet appeared in
the “History of the Jarski Movement in Poland” from
1912 [13].

The popularity of vegetarian diet increases year
by year. In 2000, 1% of Polish people declared as
vegetarians, today — already 3.7%, with almost 10%
among people aged 25-34 [20, 43]. The change in

health [37]. Many studies confirm the health effect of
vegetarian diet towards the prevention of civilization
diseases: cardiovascular diseases, diabetes, obesity [1,
16, 25,32, 38]. Despite many advantages, improper use
of a vegetarian diet may have negative consequences.
As a result of improper use of the diet, there may be
significant deficiencies of macronutrients, minerals
and vitamins, which will be associated with abnormal
development and functioning of the body and the
development of diseases and dysfunctions of organs.

Corresponding author: Paulina Skorek, Katedra Biotechnologii, Mikrobiologii i Zywienia Cztowieka, Uniwersytet Przyrodniczy
w Lublinie, ul. Skromna 8, 20-704 Lublin, Poland tel.: +48 782 616 725, e-mail: paulinaskorek1@wp.pl

© Copyright by the National Institute of Public Health - National Institute of Hygiene


http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

218

Nutrition of vegetarians in Poland — a review of research

No 3

The aim of this article was to review researches
concerning the vegetarian diet of Polish people and
its impact on their health. Besides, we assessed Poles’
awareness of the use of vegetarian diet in a proper way.

COMPARISON OF VEGETARIAN DIET
AND TRADITIONAL NUTRITION

There is a similar way of consumption among Poles,
with a high consumption of meat and animal fats. Our
diet is dominated by carbohydrates, in particular way
by sugar and highly processed products. There is not
sufficient intake of vegetables, fruits, vegetable oils,
seeds and nuts [29]. Long-term usage of such diet can
be associated with the occurrence of many diseases,
such as obesity, cardiovascular disease and cancer. It is
believed that a properly balanced diet not only works
for prevention, but can also effectively support the
pharmacological treatment of these diseases. Properly
selected diet can bring benefits to the condition of the
body, well-being and health [7]. Comparing vegetarian
diets to traditional nutrition, it is possible to indicate
a lot of differences in terms of energy value, macro-
and micronutrients supply.

The main rule of using vegetarian diets is the
total elimination of meat (Table 1). Depending on
the type of diet, they also give up fish, eggs, milk
and its products. Vegetarian diets can be divided into
lacto-ovo-vegetarian diet, ovovegetarian diet, lacto-
vegetarian diet, semi-vegetarian diet, vegan diet,
fruitarian and raw vegetarian diets [35].

Traczyk et al. [39] carried out a study on 107
vegetarians and 35 subjects who have been eating in
a traditional way. Until the study, vegetarians used
plant diets for an average of 5.5 years. The authors
applied the method of nutritional interview carried
out with each of the subjects. The results showed that
the food portions of vegetarians are characterized by
a much larger mass, in comparison to subjects with the
traditional way of eating. Both groups consumed a lot
of proteins but in the vegetarian diet legumes were
definitely more abundant. They consumed almost
1500 g of vegetables a day, with the recommended
daily intake of fruit and vegetables approx. 700 g. It
was also observed that subjects who ate in a traditional
way, they consumed two times more “sugar and
sweets” products as compared to vegetarians who
limited the consumption of highly processed products.
Instead of sweets, they tried to choose snacks such as
cereal flakes, dried fruit, fruit and vegetables. Both
groups also consumed comparable amounts of fat.
More than 90% of fats in the vegetarians’ diet were fats
of vegetable origin, while in the case of people who ate
in a traditional way, it was only 13%. Non-vegetarian
diet also contained large amounts of cholesterol.
Vegetarian food rations contained a significant

quantity of non-heme iron. In the vegetarian diet,
the factor affecting the proper absorption of iron is
the intake of large amounts of vitamin C, which is
located in vegetables and fruits. In both groups, the
demand for calcium has not been fully covered [39].
A similar conclusion was made by Krdl et al. who
compared menus from 24-hour interviews of two
groups, with a traditional and a vegetarian diet. They
found that a vegetarian diet delivers smaller quantities
of sodium and higher quantities of iron as well as
magnesium when compared to traditional nutrition. It
is worth noting that the studied vegetarians used the
supplementation of iron and magnesium. The supply
of calcium and zinc in both diets was not enough to
provide the recommended demand (Table 2)[18].

Many people believe that the elimination of food
of animal origin is associated with the deficiency of
important nutrients, which can worsen health [31].
Pyrzynska carried out a survey among 100 subjects
using a vegetarian diet to check whether the way in
which vegetarians eat is consistent with the principles
of rational nutrition. She noticed that vegetarians made
nutritional mistakes. Less than half of the respondents
consumed vegetables and fruit for each meal. It is worth
noting that the respondents noticed a positive change
in well-being since they changed their way of feeding.
Quite a large group of respondents used the lacto-ovo-
vegetarian and semi-vegetarian diet. Summing up the
study, the author pointed out that semi-vegetarian diet
is the most similar nutritional model for traditional
nutrition [29].

Interesting research results were obtained by
Czyzewska-Majchrzak et al. who carried out a study
on three groups of women: experienced lacto-ovo-
vegetarians using this diet for three years, previously
eating in a traditional way, which for 5 weeks changed
the nutrition to lacto-ovo-vegetarian diet and control
group using traditional diet. Initially, the menus of
experienced lacto-ovo-vegetarians were compared
with the control group (subjects eating in a traditional
way). There has been a higher intake of vitamin E and
fiber by vegetarians. The menus of experienced lacto-
ovo-vegetarians for testing this type of diet were also
compared. The differences were related to the lower
amount of energy, fat, fiber, sodium, calcium, iron,
magnesium, zinc, vitamin E, B vitamins (thiamine
and niacin) and polyunsaturated fatty acids in the
diet of the “new” lacto-ovo-vegetarians. Researchers
concluded that a short-term change in dietary habits
from a traditional diet to a lacto-ovo-vegetarian diet by
people who have no previous experience in planning
vegetarian meals may result in insufficient supply of
many nutrients, especially calcium, magnesium, iron
and B vitamins. This results mainly due to the fact that
these people did not know how to compose a properly
balanced vegetarian diet [7]. This thesis was confirmed
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by a survey carried out by scientists from the Gdansk
Maritime University, whose aim was to assess
knowledge about vegetarian diets. The subjects were
both vegetarians and those who eat in the traditional
way. Based on the analysis of the results collected from
the questionnaires, it was noted that the majority of
respondents from both groups confirmed the fact that
an improperly balanced vegetarian diet causes negative
health effects. However, when respondents were asked
to choose a meal that they believe is the best balanced
in terms of the principles of a vegetarian diet, the vast
majority of subjects using the traditional diet could not
answer this question [35]. It is, therefore, worthwhile
to educate people willing to start a vegetarian diet and
provide them the appropriate dietitian help [7].

STATUS OF NUTRIENTS
IN THE VEGETARIAN DIET

Vegetarianism is still considered by the majority
of Poles as an incorrect diet. In a survey carried out by
Sliwirska et al. on 82 subjects using traditional diet,
almost half of them did not consider a vegetarian diet
to be beneficial to health [35]. In fact, an unbalanced
diet, although rich in vegetables and fruits, and poor
in animal products can have a detrimental effect on
health. Mainly a vegan diet is considered to be one that
causes shortages of essential nutrients. Chabasinska et
al. carried out a study aimed at assessing the effect of
the type of diet and the length of its use on the serum
concentration of vitamin B12. It was shown that in
subjects using vegetarian diet for more than five years,
the vitamin concentrations were significantly lower
compared to vegetarians who used diet for a shorter
time and a control group of subjects on a traditional
diet. The lowest concentrations of vitamin B12 in
the serum were observed in subjects using the most
restrictive — lacto-vegetarian and vegan — diets [4].

In another research about vitamin B12 in vegan
subjects, Mgdry et al., described a five-year study
carried out in order to check how the use of a vegan
diet can affect the serum concentration of vitamin
B12 in subjects who previously fed in the traditional
way. Subjects participating in the study started using
a vegan diet and were divided into two groups: the first
with subjects who were supposed to use a diet based
only on natural products, while the second, subjects
who consumed food enriched with vitamin B12. All
subjects used specific nutritional patterns for five years
without supplementation. After 60 months, a decrease
in vitamin B12 concentration was observed in both
groups, however, the group of vegans based only on
natural products was significantly more deficient in
this vitamin [19]. In a similar study carried out by
the Ambroszkiewicz et al., lower concentrations of
vitamin B12 in the vegan serum were also determined.

In lacto-ovo-vegetarians, lactovegetarians and
ovovegetarians, there was no significant deficit of this
vitamin [2]. In order to avoid dangerous shortages in
a vegan diet, the researchers concluded that it is worth
to include fortified food products [4, 19]. Sicinska and
Cholewa reviewed the enriched products with vitamin
B12, available in the most popular stores in Poland.
They found 220 products, of which the largest group
were cereals, juices and nectars. For example, they
estimated that drinking one glass of enriched apple
juice effectively supply 12.5% vitamin B12 daily
requirement [29]. Authors conclude that in addition
to fortified products, it is also worth to remember
about adequate supplementation, systematic control of
serum vitamin levels and supporting with a dietitian
advise, which would significantly reduce the risk of
vitamin B12 deficiency [4, 19].

A shortage of key vitamins including B12 and
folic acid may be associated with increased levels
of homocysteine in the blood [21]. Homocysteine
is a sulfuric amino acid that is formed as a result of
methionine metabolism. With the proper functioning of
metabolic pathways, homocysteine is re-transformed into
a methionine form. The cofactors of this processes are
folic acid, vitamin B12 and vitamin B6 [41]. Although
homocysteine is an amino acid which source are products
of animal origin, it is observed in elevated concentrations
in the blood of people using vegetarian diets [5, 41].
Chelchowska et al. carried out a study at the Institute of
Mother and Child in Warsaw, the aim of which was to
assess the serum homocysteine concentration in children
using the vegetarian diet compared to the control group,
which was children using the traditional diet. The
concentration of vitamins A and E, the main antioxidants,
was also checked. The concentration of antioxidants in the
blood was lower in the vegetarian group. Nevertheless,
homocysteine levels were similar in both groups and
were within the norm [5]. Similar results were obtained
by the Abroszkiewicz et al. [2].

Not all people, who apply vegetarian diets are
aware of the fact that an incorrectly composed diet,
especially the one consisting mainly of plant products,
may not fully provide all nutrients. In a survey
(n=100) carried out by Pyrzynska, 84% of respondents
confirmed this fact. Only 16% of subjects, most of
whom were vegans, understand that without proper
supplementation it is not possible to provide the right
amount of nutrients [29]. In the study carried out by
Sliwirnska et al., over 80% of vegetarians and non-
vegetarians (n = 76), stated that in the vegan diet
supplementation is essential. Vegetarians most often
supplemented vitamin B12 and vitamin D [35]. The
same conclusions were drawn by Grzelak et al. The
vast majority of vegetarians surveyed in this study
(n=47) used vitamin D and vitamin B1 supplementation
[10].
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Table 1. Classification of vegetarian diets [35]

Type of a vegetarian diet

Definition

Lacto-ovo-vegetarian diet

Meat, poultry or fish are excluded, but all other animal products (e.g. eggs,
milk, honey) may be consumed

Ovovegetarian diet

Includes eggs but excludes meat, poultry, fish and additionally dairy products

Lacto-vegetarian diet

Includes dairy products but excludes meat, poultry, fish and additionally eggs

Semi-vegetarian diet

Excludes only red meat from the diet

Vegan diet

Excludes all products and preparations of animal origin

Raw vegetarian diet

The basis of this diet is the inclusion of vegetable products in raw form. No
heat treatment above 40°C and high processed foods are allowed

Fruitarian diet

Only fruits are allowed

HEALTH EFFECTS OF VEGETARIAN
DIETS

In 2012, Polish Institute of Food and Nutrition
issued a statement regarding the use of vegetarian diets
and explained that “correctly balanced vegetarian diets
provide health benefits in the prevention and treatment of
many diseases”, including obesity, type II diabetes [15].
Lack of physical activity combined with an improperly
balanced diet, consisting mainly of highly processed
food and meals with the majority of fatty animal
products is the main cause of overweight and obesity.
The most effective fight against excessive body weight
is a low energy density diet, as well as a lower content
of fats, including saturated fatty acids and cholesterol.
The best diet that meets the above requirements is a diet
based mainly on plant products [38].

To confirm this fact, in 2013 at the Institute of Food
and Nutrition in Warsaw, a study was carried out on
151 female subjects aged 45-65. Women were divided
into two groups — one eating in a traditional way and
a second vegetarian. Each of the female subjects
underwent body composition analysis using the
bioimpedance method (BIA). It was shown that BMI
(Body Mass Index) in women using the traditional diet
(n=86) was 30.1 £ 5.7 kg/m2, which indicated the first
degree obesity. What’s more, they were characterized
by a much higher content of adipose and visceral
fat. However, female subjects used the vegetarian
diet (n= 65), had normal BMI (24.2 + 5.1 kg/m?). In
addition to the body mass index, the content of total
water, extracellular water, intracellular water, lean
body mass, muscle mass and body fat mass were also
determined. Among the above mentioned parameters,
only muscle and body fat mass differ significantly
between the two groups of subjects. Female subjects
using a vegetarian diet were characterized by greater
muscle mass and lower body fat mass compared to
those who were nourished in the traditional way. The
authors concluded that the parameters of the body
composition of women on a vegetarian diet were more
beneficial than those who nourished in a traditional
way [32].

Many studies showed that weight loss is associated
with a positive effect on glycemic control. The use of
a vegetarian diet is related with a much lower amount of
food rich in fat, especially saturated fatty acids. It leads
to a reduction in the amount of glycated hemoglobin. In
addition, high fiber intake in a vegetarian diet is associated
with an increased satiety, and thus reduces the willingness
to eat which is associated with risk of weight gain [16].

DISEASES OF THE CARDIOVASCULAR
SYSTEM AND VEGETARIAN DIETS

Cardiovascular diseases are the biggest threat to
Poles’ lives, and thus constitute the main cause of
mortality. For many years, almost half of all deaths in
Poland have been caused by cardiovascular diseases.
The most frequent mortality recorded is due to coronary
heart disease, followed by myocardial infarction
[6]. The most common cause of the development of
cardiovascular diseases is persistent and untreated
hypertension. Hypertension is recognized in the case
of 140 mmHg for systolic blood pressure (SBP) and
90 mmHg for diastolic pressure (DBP) [9]. Sliz et
al. suggest that the main way to treat hypertension is
lifestyle modification, for example: limiting alcohol
consumption, quitting smoking, reducing body mass,
increasing physical activity and diet change [36].

In terms of changes in eating habits, the benefits of
increased consumption of vegetables, vegetable protein
and fiber are pointed out. It is also recommended to
give up full-fat products of animal origin [36]. The
daily intake of fat should not exceed 70 g [9]. Excessive
intake of saturated fatty acids promotes the development
of cardiovascular diseases. They increase the risk of
developing overweight and obesity, which in turn are
associated with hypertension, abnormal lipid profile
and the process of atherosclerotic plaque formation.
The source of saturated fatty acids is meat and animal
fat. It is worth exchanging them for monounsaturated
and polyunsaturated fatty acids, which are found in
vegetable oils, as well as in marine fish, seeds and nuts
[9]. It is claimed that the nuts should be consumed in an
amount of about 30 g/day [14].



No 3

P. Skorek, P. Glibowski, K. Banach

221

Table 2. The supply of minerals in the diet of vegetarians and non-vegetarians [18]

Group of vegetarians Control group
Minerals (n=15) (n=15) p-value
X +£SD X +SD

Sodium [mg] 1477 + 714 1892 + 888 p>0.05
Potassium [mg] 3137+ 936 2819 £ 951 p>0.05
Calcium [mg] 911 + 400 801 + 398 p>0.05
Phosphorus [mg] 1519 £ 411 1174 £410 p<0.05
Magnesium [mg] 430+ 123 278 £98 p<0.05
Iron [mg] 23+ 11 12+3 p<0.05
Zinc [mg] 13+£8 10+4 p>0.05
Copper [mg] 1.85+1.04 1.09 +0.48 p<0.05

X - mean value, SD - standard deviation

The use of vegetarian diets brings positive effects
bothinthe contextoftreatment of cardiovascular diseases
as well as their prevention. As a good example of this
is that vegetarian diets is associated with an effective
improvement of the lipid profile. Panczenko-Kresowska
et al. carried out a study on 170 vegetarians subjects
who used lacto-ovo-vegetarian, lacto-vegetarian,
vegan and semi-vegetarian diets and 80 subjects using
a traditional diet. The best results were recorded for
vegans, characterized by the lowest LDL and the
highest HDL cholesterol, in comparison to the others. In
other groups of vegetarians, better levels of lipid profile
parameters were also observed when compared to those
using the traditional diet [25]. Ambroszkiewicz et al. who
assessed the relationship between the adipocytokines
concentration and anthropometric parameters came to
similar conclusions. The study was carried out on 30
children with a normal weight using a vegetarian diet,
30 children with a normal weight on a traditional diet
and 30 obese children, also using a traditional diet. The
nutritional diary of each child was assessed and total
cholesterol, LDL and HDL cholesterol and triglycerides
were measured. Children on a vegetarian diet gained
energy mainly from carbohydrate-rich foods, while the
other groups consumed significantly more fat-containing
products. Vegetarian type of nutrition was associated
with the lower concentrations of total cholesterol, LDL
and triglycerides in the blood [1]. The results of this
study showed that a vegetarian diet can help to reduce
the risk of cardiovascular disease in adulthood.

CONTROVERSY RELATED TO THE
VEGETARIAN DIET

There is a lot of controversy about a vegetarian diet,
especially a vegan diet. Most people of Polish society
still think, that this way of eating is incorrect, and it may
cause undesirable health effects. Mainly people who
have never used a vegetable diet claim that this way of
nutrition should not be used by anyone [35].

Szczuko et al. carried out a study to check how
the resignation from meat and animal origin products
could change the quantities of individual components.
They designed diets arranged in accordance with the
principles of proper nutrition and modified them in
accordance with the assumptions of the appropriate
type of vegetarian diet: semi-vegetarian, lacto-ovo-
vegetarian, ovovegetarian and vegan. An increase in
the share of polyunsaturated fatty acids along with the
elimination of meat and dairy products was observed.
Researchers concluded that the more restrictive
diet, the smaller the share of energy from proteins.
In addition, they emphasize that a diet with a low
supply of essential amino acids derived from food
of animal origin may be contraindicated for athletes,
while pregnant women may not get the recommended
amount of nutrients necessary for proper development
of a fetus [34].

To confirm the harmfulness of a poorly balanced diet
on the state of the body, Herman [12] carried out a study
to assess the impact of a vegetarian diet on the formation
of tooth erosion. In the vegetarian group, there was
a significantly larger number of losses than the group
of non-vegetarians. This is mainly due to the higher
intake of acid fruits and vegetables. Herman, in the
other publication [11] assessed the effect of a vegetarian
diet on the concentration of calcium, magnesium and
carbonates in the saliva of vegetarians. It is mainly
saliva responsible for maintaining homeostasis in the
mouth. Calcium that penetrates into the saliva takes part
in the process of remineralisation of teeth and prevents
the demineralization of enamel. Salivary compositions
were compared to the control group. The analysis
showed that lower concentrations of magnesium and
calcium were found in vegetarian vegetation [11].
Negative impact of the vegan diet on skeletal status is
presented in the work by Ambroszkiewicz et al. [3]. The
state of the skeletal system in vegans was assessed using
densitometric and biochemical tests. At the same time,
the concentrations of phosphates, which were at the
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appropriate level, as well as calcium and vitamin D, for
which deficiencies were noted, were determined. The
researchers concluded that too low supply of vitamin D
and calcium with the vegan diet may adversely affect
the rate of bone metabolism and be associated with
a decrease in bone mineral density [3].

The most controversial aspect related to the
vegetariandietisitsusebypregnantwomen. Olejniczak-
Nowakowska et al., tried to determine whether the use
of vegetarian diet by pregnant women will not cause
health disorders in them and their unborn babies.
After analyzes of the results of over a dozen studies
it was concluded that a properly balanced diet can be
used by pregnant women because it fully provides the
necessary nutrients and does not carry risks associated
with disorders in the development of the fetus. It is
also worth noting that the more restrictive vegetarian
diet, the more important is the consultation with the
physician, who carries out the pregnancy, as well as
the dietician, in order to recommend the appropriate
supplementation [22].

CONCLUSIONS

Vegetarians have a better chance to avoid the
problem of obesity, development of cardiovascular
disease than those who eat meat products. The
absorption of a large amount of antioxidants, vitamins,
minerals and the restriction of animal products can
maintain a good state of health. However, vegetarians
are exposed to deficiencies of vitamin B12 and D
which in the long run may be associated with abnormal
functioning of the body.

Vegetarians in Poland are not very well studied
group. A large part of the researches are surveys and
the analyzed groups are not too numerous. This review
shows the need for further research on vegetarians
and vegetarian diets, both in terms of diet-related
diseases, i.e. diabetes, metabolic syndrome, obesity,
and cardiovascular diseases, as well as consequences
of some vitamins and minerals deficiencies.
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Abstract: Cyanocobalamin is the most widespread form of vitamin B12, which is sufficient for
humans. Vitamin B12 is mainly found in animal products. However, supplementation does not
have to be necessary because certain amounts of vitamin B12 are present in plant products. Previ-
ous studies showed significant contents of cyanocobalamin in sea buckthorn and in sauerkraut. In
this study, selected products such as sea-buckthorn jam and fermented plant products (obtained by
lactic acid fermentation) were tested in a search for vitamin B12. Bacteria involved in this type of
fermentation have the potential to produce cyanocobalamin. Popular fermented plant products on
the Polish market were selected, namely sauerkraut and pickled cucumbers, as well as parsley
juice, beetroot juice and white borscht. The analysis was carried out using HPLC-UV. Most of the
analyzed products did not contain significant levels of vitamin B12. Only sea-buckthorn jam and
pickled parsley juice can provide the amount of vitamin B12 needed to prevent deficiency.

Keywords: vitamin B12; cyanocobalamin; cobalamin; fermented plant products; HPLC-UV; vegan
diet

1. Introduction

Vitamin B12, also called cobalamin, is the most complex of all vitamins [1]. It is a key
cofactor for the methylation process, essential in reactions related to DNA and in the
metabolism of cells [2], as well as a key ingredient in the process of erythropoiesis.
Therefore, its insufficient intake can cause negative effects on the homeostasis of the
human body [3]. Mild deficiency is manifested by fatigue and anemia. Moderate defi-
ciency is often associated with the occurrence of macrocytic anemia and the initial stage
of neurological problems manifesting, among others, polyneuropathy. With a significant
deficiency, the suppression of bone marrow function occurs along with serious neuro-
logical problems and an increased risk of cardiomyopathy [4,5]. Deficiency of vitamin
B12 also increases the risk of DNA damage [6].

Human requirements for vitamin B12 vary and depend, among others, on age and
physiological condition. According to data from the European Food Safety Authority
(EFSA), a daily intake of 1.5-2 pg cobalamin is the minimum requirement for maintain-
ing a healthy hematological condition. Based on various factors and on the estimation of
daily cobalamin losses, it was suggested that the daily requirement of cobalamin ranges
from 4 to 20 pg. Therefore, an adult should intake 4.0 ug of cobalamin per day with food.
The demand for this vitamin increases in pregnant women (4.5 pg of cobalamin per day)
and lactating women (5.0 ug of cobalamin per day) [7].

People consume vitamin B12 from food. It is present in negligible amounts, if at all,
in some plants, including vegetables, fruits and algae [1,8-14], but mostly occurs as a
result of the activity of microbes inhabiting the digestive tract of mammals, mainly ru-
minants. Therefore, meat and animal products are considered the best source of vitamin
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B12 in the human diet [15,16].

People on a restrictive vegetarian diet, in particular vegans, are most at risk of vit-
amin B12 deficiency. The complete exclusion of the richest source of cobalamin, i.e., an-
imal products, may be associated with negative health consequences. Conscious vegans
support their diet by supplementation or by pharmaceutical preparations. In order to
avoid vitamin B12 deficiency, some food producers fortify their products. However,
many vegetarians tend to avoid processed foods [17].

Because vitamin B12 can be produced by bacteria found in the digestive tract of
animals, it should also be synthesized during the lactic acid fermentation process. Lactic
acid bacteria (LAB) are naturally present in the human digestive system and manifest the
ability to synthesize B vitamins [18,19]. Recently, selected bacteria were shown to be able
to synthesize cobalamin. In 2003, there were indications that bacteria from the Lactoba-
cillus genus, in particular Lactobacillus reuteri, could effectively produce vitamin B12 [20].
An even greater amount of vitamin B12 was obtained by the controlled fermentation of
plant products using a combination of LAB and propionibacteria [21]. In 2007 Santos et
al. showed that Lactobacillus reuteri is able to produce pseudovitamin B12 under be-
ta-oxygen conditions. Pseudovitamin B12 differs from cobalamin in the a-ligand where it
has adenine in place of the 5,6-dimethylbenzimidazole a-linked with the C-1 ribose [22].

Lactic fermentation is a natural food preservation method that has been applied for
a long time. It is used to preserve and extend the shelf life and improve the taste, texture
and functional properties of foods [23]. Both animal and vegetable products can be fer-
mented. In Poland, the most popular fermented vegetables are white cabbage (sauer-
kraut) and cucumbers. Besides these plant materials, red cabbage, red beets, sorrel, to-
matoes, peppers, carrots and many other vegetables can be also used. Fermented vege-
table, fruit and vegetable-fruit juices are also quite popular in Poland. They are produced
by the lactic fermentation of juices obtained from vegetables and fruits. Fermented cereal
products are also worth mentioning. Among them, white borscht is a liquid substance
that is produced by the fermentation of flour, water and spices. The product, available in
stores, is used to prepare a traditional Polish soup of the same name. Sour rye soup has a
very similar use and taste; the only difference is that wholemeal rye flour is used instead
of wheat flour for its preparation. Ready sourdough is used to prepare traditional Polish
soups such as zurek and white borscht. A combination of yeasts and LAB from rye bread
or cracked rye, wheat, barley and millet, with the addition of flour, produces a refreshing,
nonalcoholic beverage named kvass. This drink effectively quenches thirst, stimulating
appetite and digestion [24].

The works by Babuchowski [21] and Nakos et al. [12] were the inspiration behind
starting research in this area. Both studies were conducted using various plant products.
The first study showed that vitamin B12 was present in plant products subjected to con-
trolled fermentation. On the other hand, Nakos et al. [12] studied single species of
mushrooms and plants such as garlic, couch grass, parsnip, corn poppy and sea buck-
thorn along with related products, in which significant contents of vitamin B12 were de-
termined. These reports prompted us to conduct a similar study, analyzing
sea-buckthorn jam, sauerkraut and other items. One novelty in this work is the extended
range of fermented products, which, according to available knowledge, had not been
analyzed before. Moreover, the studied products were commercial and not prepared in a
controlled manner.

The aim of this study was to estimate the content of vitamin B12 in selected popular
fermented plant products and confirm the significant content of this vitamin in the
sea-buckthorn products available on the Polish market, using high-performance liquid
chromatography with ultraviolet detection (HPLC-UV).
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2. Materials and Methods
2.1. Fermented Products and Sea-Buckthorn Jam

Fermented plant products and sea-buckthorn (Hippophae rhamnoides L.) jam tradi-
tionally consumed by Poles and widely available in stores in Poland were analyzed. The
products were produced by various manufacturers. Samples of one jam, five different
sauerkrauts, five different pickled cucumbers and the juices of these products were ana-
lyzed. Samples were also taken from two different bottled sauerkraut juices, one pickled
cucumber juice, two pickled beetroot juices and three different white borschts, one sour
soup and pickled parsley juice. The test samples were purchased from local stores in
Lublin (Poland) and were immediately stored in a refrigerator for a maximum of three
days until analyzed.

2.2. Reagents

Cyanocobalamin (vitamin B12) and methanol (gradient grade for HPLC) were ob-
tained from Sigma-Aldrich (St. Louis, MO, USA). Acetonitrile (gradient grade for HPLC)
was obtained from POCH (Gliwice, Poland).

2.3. Sample Preparation

Samples were prepared for HPLC analysis as described in detail in the method of
Markopoulou et al. [25]. In particular, liquid samples were filtered using a syringe filter
(pore size = 0.4 um) directly prior to injection into the HPLC system. Solid samples were
weighed (2 + 0.001 g), thoroughly ground in a mortar and quantitatively transferred to
falcons using 10 mL of distilled water. Directly prior to the injection into the HPLC sys-
tem, samples were filtered through a syringe filter (pore size = 0.4 um). Cyanocobalamin
standard (340 pg) was freshly dissolved in 1 mL of water (stock solution), followed by
preparation of a series of 10 dilutions. Each product was analyzed in duplicate.

2.4. HPLC

The methodology of HPLC analysis was based on the method described in Nakos et
al. [12], with slight differences (without any significance for the obtained results).

Samples were analyzed in an HPLC system consisting of two Smartline 100 pumps,
a dynamic mixer, a 20 uL loop, an Azura UVD 2.1S detector (360 nm) and an IF2 interface
(all from Knauer, Berlin, Germany). A LiChrospher 100 RP18 C18 column (250 mm x 4.0
mm, particle size = 5 um; Macherey-Nagel, Diiren, Germany) coupled to a dedicated
precolumn was used for separations. The gradient was formed by 0.6% HPLC-grade
formic acid in distilled deionized (DDI) water (A) and HPLC-grade 80% acetonitrile in
DDI water (B) with the progression of 0-5 min 0% B, 5-40 min 0-40% B, 40-43 min
40-80% B, 43-46 min 100-0% B and 46-50 min 0% B. The flow was 1 mL-min-!, and the
separation took place at laboratory temperature. The response signal was analyzed using
Eurochrom 3.05 P5 software (2000 Basic Edition, Knauer). The calibration curve was
constructed using 10 concentrations of vitamin B12 (0.1-50 pg-kg™), and the concentra-
tions in the samples were calculated based on integration of the chromatographic peak
with a retention time of 21 min. The absorbance wavelength was 361 nm. The limit of
detection (LOD) value that was experimentally determined under the same conditions
was 1.234 pg-kg™. The limit of quantitation (LOQ) value was 3.746 ug-kg.

3. Results and Discussion

The range of linearity of the calibration curve with a correlation coefficient R? = 0.999
for vitamin B12 is shown in Figure 1.
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Figure 1. Calibration curve of cyanocobalamin.

Table 1 presents the content of cyanocobalamin (vitamin B12) in the studied solid
samples. In the sea-buckthorn jam sample, a significant amount of cyanocobalamin was
detected, up to 224.5 ug-kg (Figure 2).

Table 1. Content of cyanocobalamin in solid samples of fermented vegetable products.

Content of Vitamin B12
Product Manufacturer =
(ug'kg" (* +SD)
Sea-buckthorn jam 100% Lowicz 2245+0.5
Sauerkraut Matyjaszczyk Traces
Sauerkraut Brassica Traces
Sauerkraut Dominik Traces
Sauerkraut Stefanek Traces
Sauerkraut Farma Swigtokrzyska Traces
Pickled cucumber Matyjaszczyk Traces
Pickled cucumber Kuchnia Polska Traces
Pickled cucumber Stefanek Traces
Pickled cucumber Farma Swietokrzyska Traces
Pickled cucumber Raj Traces
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Figure 2. HPLC chromatogram obtained after the analysis of the sea-buckthorn jam sample.

In solid samples of sauerkraut of all manufacturers, only trace amounts of vitamin
B12 were detected. The same results were obtained by the analysis of cucumber solid
samples. In the next stage of the study, liquid samples of pickled cucumber and beetroot
brines, as well as sauerkraut and parsley juices, were analyzed. Only the latter samples
were found to contain significant amounts of vitamin B12, up to 50.5 ug-L™, while other
samples were found to contain only trace amounts of vitamin B12 (Table 2, Figure 3).

Table 2. Content of cyanocobalamin in liquid samples of fermented vegetable products.

Product Manufacturer Content of V_1tamm B12
(ug'L?) X £SD)

Pickled parsley juice BIOFOOD 50.5+0.2
Sauerkraut juice Matyjaszczyk Traces
Sauerkraut juice Brassica Traces
Sauerkraut juice Dominik Traces
Sauerkraut juice Stefanek Traces
Sauerkraut juice Farma Swietokrzyska Traces
Sauerkraut juice Kacus Traces
Sauerkraut juice BIO FOOD Traces
Pickled cucumber juice Matyjaszczyk Traces
Pickled cucumber juice Kuchnia Polska Traces
Pickled cucumber juice Stefanek Traces
Pickled cucumber juice Farma Swietokrzyska Traces
Pickled cucumber juice BIO FOOD Traces
Pickled cucumber juice BIO FOOD Traces
Pickled cucumber juice Kuchnia Polska Traces
Pickled cucumber juice BIO FOOD Traces
Pickled beetroot juice BIOFOOD Traces
Pickled beetroot juice Kuchnia Polska Traces
White borscht Kuchnia Polska Traces
White borscht Tesco Traces
Zurek BIES Traces
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In other sauerkraut juices and fermented cucumber juices, only trace amounts of
vitamin B12 were detected. Additionally, in samples of white borscht from three different
manufacturers, only traces of vitamin B12 were detected.
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Figure 3. HPLC chromatogram obtained after the analysis of the pickled parsley juice sample.

This study used HPLC analysis to determine the content of cyanocobalamin in se-
lected fermented plant products and sea-buckthorn jam available on the Polish market.
The main intention of this study was to find a healthy, natural and easily available source
of vitamin B12 for people at risk of deficiency, in particular vegetarians and vegans.

The scientific community is still looking for new and better vegetable sources of
cobalamin. Mozafar [8] demonstrated that spinach grown with organic fertilizers (addi-
tion of cow dung at the rate of 10 g-kg) increased the B12 content in spinach leaves by
close to two-fold (from 6.9 to 17.8 ng-g dry weight). Some studies report that some
mushrooms and nori seaweed contain trace amounts of vitamin B12 [9,10]. Vitamin B12
was also found in dried shiitake mushrooms (Lentinula edodes) with a content of ap-
proximately 56.1 pg-kg™ of dry matter. Unfortunately, by a typical portion of spinach,
mushrooms or nori, a consumer is not able to cover the daily requirement for cobalamin,
and daily consumption of shiitake mushrooms at 50 g per day would even not be possi-
ble [1].

For many years, edible bamboo shoots were thought to contain significant amounts
of vitamin B12, which ultimately proved to be a misconception [12]. Only trace amounts
were found in broccoli, asparagus, Japanese butterbur and Mung Bean sprouts [10]. Still,
other studies have found that edible species of black trumpet and golden chanterelle
contain vitamin B12 at a 10.9-26.5 ug-kg level of dry weight [13]. A good source of
vitamin B12 may be the Mankai, Aphanizomenon and Nostocidible species of cyano-
bacteria, which are usually available as supplements [11,26]. Many fermented plant
products were also analyzed in the past, including a Japanese type of fermented black tea
(Batabata-cha), containing a significant amount of vitamin B12, up to over 4500 pg-kg of
dry tea leaves and 20 ug-L™ of tea drink [14]. Unfortunately, such products are not pop-
ular in Central Europe, especially in Poland. Therefore, in our study, we examined
products that are constantly in the diet of Poles.

In this study, the concentration of vitamin B12 in pickled cucumbers, sauerkraut,
juices and other fermented products, as well as sea-buckthorn jam available on the Polish
market were analyzed. All samples were obtained from ready-made products available
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from shops. Most samples were found to contain minor traces or no vitamin B12. Gupta
et al. [27] reported more than half the amount of vitamin B12, in comparison with our
results, in fenugreek leaf juice (120 pg-L™). In the cited work, LAB also participated in the
fermentation process. Babuchowski et al. [21], who analyzed sauerkraut, reported sig-
nificantly different results. In their study, they used specific bacterial strains for fermen-
tation and checked how much vitamin B12 they could produce. The fermentation process
was carried out with LAB and a combination of LAB and propionicobacteria. In their
study, the content of vitamin B12 reached 72 and 20 ug-kg™ with and without the addi-
tion of propionicobacteria, respectively. The authors pointed out that such large amounts
of vitamin B12 resulted from the fact that production was controlled compared to com-
mercially made sauerkraut, which contained significantly smaller amounts of this vita-
min (1.3 pg-kg™). In this study, we found only traces of vitamin B12 in sauerkraut. Sev-
eral factors, including differences in the microbiological composition of the products,
storage conditions, age of the sauerkraut and the method of production, could have in-
fluenced this result. This may be a plausible explanation for why vitamin B12 could not
be detected in our studies. A high content of vitamin B12 (50 ug-kg™) was determined in
pickled parsley juice. This would mean that half a glass of such juice would cover the
daily requirement of an adult for vitamin B12.

In addition to fermented products, sea-buckthorn jam was also analyzed. A signifi-
cant amount of vitamin B12 was determined (220 pg-kg™). This would mean that an adult
would only need to eat 18 g a day of this food product, which is about 1.5 tablespoons, to
cover the daily requirement for vitamin B12. Similar results were obtained by Nakos et.
al. [12] by the analysis of sea-buckthorn fruits for vitamin B12. The authors determined
that 100 g of dry matter contained as much as 37.01 ug of vitamin B12. This means that
sea buckthorn may be the richest source of vitamin B12 among all plants.

4. Conclusions

By the HPLC-UV analysis conducted, it was shown that commercially made fer-
mented products such as pickled cucumbers and fermented cucumber juice, sauerkraut
and sauerkraut juice, beetroot juice, white borscht and Zurek contained negligible
amounts of vitamin B12. Despite the common conviction that there is no vitamin B12 in
plant products, it turned out to be present in some, namely in sea-buckthorn jam and in
pickled parsley juice. These are idiosyncratic but natural products that may not be to
every consumer’s taste, although they are in fact an alternative to supplements and to
fortified food. We believe that it is worth continuing to search for plant-based sources of
vitamin B12 so that this vitamin may be available to everyone regardless of the diet.
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Abstract: Many vegetarians are motivated by the health aspect of starting a plant-based diet. This
diet can offer many health benefits. The study aimed to check whether people on a vegetarian
diet are in good health, have a good nutritional intake, and follow the principles of healthy eating
compared with omnivores. Twenty-two vegetarians on a vegetarian diet for more than five years
and 22 omnivores aged 18-45 were interviewed. Each of them was given a food questionnaire, body
composition analysis (BIA), and biochemical blood analysis, and their 7-day diet was analyzed. Polish
vegetarians exhibit similar health statuses and tend towards better health than omnivores. They have
an adequate body composition. Biochemical blood analysis showed no significant differences in blood
parameters between vegetarians and omnivores, despite specific deficiencies such as vitamin By,
vitamin D and elevated homocysteine levels in vegetarians. They have a better nutritional status and
follow good dietary principles. However, they were more likely to consume alcohol, add salt to their
meals and sweeten hot drinks. In addition, the lifestyle of vegetarians can be described as healthier,

ﬁf;e;:tfgsr as they are more likely to engage in leisure-time physical activity and get enough sleep.
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Nutrients 2023, 15, 3038. https:// Vegetarian diets, based on the complete exclusion of meat and fish from the daily
doi.org/10.3390/nu15133038 menu and, depending on the level of restrictions, diets limiting the consumption of animal
products, are gaining more and more popularity. According to a report on the nutrition
of Poles, already 10% of Poles between the ages of 18 and 65 are vegetarians, and 6% are

vegans [1]. As the reason for starting a plant-based diet, vegetarians indicate ethics and
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and can offer health benefits in preventing and treating certain diseases [4]. A meta-analysis,
which included 13 cohort studies with 844,157 participants, concluded that vegetarian diets
are associated with a 15% reduced risk of cardiovascular disease and a 21% reduced risk
of ischemic heart disease [5]. American researchers came to similar conclusions. Their
meta-analysis of 8 studies confirmed that a vegetarian diet compared with a non-vegetarian
diet was associated with a 30% reduced mortality risk due to ischemic disease [6]. Also,
diabetes was 46% less common among people on plant-based diets, particularly among
distributed under the terms and  Vegans (49%) than omnivores [7]. The above condition and the improvement of glycemic
conditions of the Creative Commons  control are most likely due to the greater consumption of wholegrain products rich in fiber,
Attribution (CC BY) license (https://  legumes, vegetables, and fruits and reduced consumption of meat products and products
creativecommons.org/ licenses /by / of animal origin, a source of saturated fatty acids [8]. It is generally known that eating
40/). fewer meat products and more plant-based foods may be associated with improved lipid
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profile scores, lower triglycerides (TG), low-density lipoproteins (LDL), reduced glucose
levels as well as lower Body Mass Index (BMI), and lower Waist Circumference (WC) [9,10].
Another meta-analysis of cohort studies conducted among adults showed that using a
plant-based diet was associated with lower mortality in people with chronic kidney disease.
Based on an estimated 5-year mortality of 17% in people with chronic kidney disease, the
risk difference with vegetarian diet patterns compared with other dietary patterns was
46 fewer deaths per 1000 people [11]. A study was also conducted with vegetarians to
assess their overall health. The study included 1209 adult vegetarians from Poland and
the USA. The survey results showed that most respondents felt an improvement in their
health after giving up meat consumption. The progress was mainly due to the reduction of
gastroenterological symptoms such as flatulence, heartburn, nausea, and diarrhea [12].

It should be noted that despite a plant-based diet’s broad health benefits, a lack of ap-
propriate balance may be associated with adverse health outcomes. The sudden transition
from a non-vegetarian diet to a vegetarian diet can be related to, among others, noticeable
skin changes [12]. In addition, a vegetarian diet can lead to nutritional deficiencies, includ-
ing vitamins and minerals. The most common deficiencies are protein, omega-3 fatty acids,
vitamin D, B12, iron, calcium, and zinc [13].

As mentioned above, studies confirm the health impact of a vegetarian diet on humans,
checking the effect of a vegetarian diet on blood biochemical parameters or anthropometry.
To our knowledge, no studies have compared the general health of vegetarians to omni-
vores, combining the analysis of blood biochemistry results, bioelectrical impedance analy-
sis results, and dietary assessment. Moreover, none have been conducted on Polish subjects.

This study aimed to check whether people following a vegetarian diet for a long time
are healthier than omnivores.

The research hypothesis assumed that biochemical blood tests and body composi-
tion analysis results would be more favorable in people who follow a vegetarian diet.
In addition, we wanted to show that vegetarians eat more following the principles of
healthy eating than omnivores. This also means that vegetarians consume more vegetables,
fruits, and other plant-based products and fewer animal and highly processed products
than omnivores.

2. Materials and Methods

The study was conducted according to the guidelines of the Declaration of Helsinki
and approved by the Ethics Committee of the Medical University of Lublin (decision
number: KE-0254/216/2020).

2.1. The Test Group

To select the study group, which consisted of Poles following a vegetarian diet, an
advertisement was posted on social networking sites. The volunteers were asked to
complete a questionnaire, which helped qualify them for participation in the study. The
criteria for joining the study were as follows: on a vegetarian diet for more than five years,
aged 18-45. In addition, the study protocol assumed that people diagnosed with type I
diabetes, epilepsy, pregnant women, people with an implanted pacemaker or cardioverter,
defibrillator, and metal implants, excluding dental implants, were excluded from partic-
ipation in the study. The control group consisted of omnivores selected based on the
“pair matching” principle—i.e., according to individual compatibility in setting the control
group to the study group regarding matching variables: gender, age, place of residence,
and education. Individual matching was intended to indicate differences more accurately
in health and diet. Ultimately, 22 vegetarians and 22 omnivores, both women and men,
participated in the study.

2.2. Outcome Measurements

An individual meeting was held with each participant of the study, during which
anthropometric measurements were made, a nutritional interview was conducted, blood
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analysis was ordered in an external laboratory, and a nutritional diary was ordered. Body
height was measured in a standing position using the SECA 216 (seca GmbH & Co. KG,,
Hamburg, Germany) wall-mounted stadiometer with an accuracy of 0.1 cm. We mea-
sured the waist circumference with SECA 201 metric tape. The SECA mBCAb515 analyzer
measured body weight with an accuracy of 0.1 kg. BMI was used to assess relative body
weight—a popular indicator for measuring, for example, obesity—and nutritional and
health status, applicable to both women and men [14]. Body composition was measured
using the SECA mBCA515 analyzer (Seca GmbH & Co. KG., Hamburg, Germany) using
the bioelectrical impedance analysis (BIA) method (eight-point). This method is often used
to assess body composition in dietary practice [15].

To analyze the study participants’ diet, a nutritional interview was conducted with
questions from the KOMPAN questionnaire [16]. In addition, they were asked to keep
food diaries for seven days, where the amount of food consumed had to be recorded.
The diaries were analyzed using Aliant 2.0 software (Anmarsoft, Gdansk, Poland). The
results of the analysis were compared with the Dietary Reference Value of EFSA (European
Food Safety Authority, Parma, Italy) [17], which helped identify nutritional deficiencies of
macronutrients as well as minerals and vitamins.

Blood samples were collected (after fasting) and tested by an external diagnostic
laboratory for glucose, calcium, total cholesterol (Total-chol), low-density lipoprotein
(LDL), high-density lipoprotein (HDL), triglycerides (TG), total protein, albumin, iron,
ferritin, vitamin By, vitamin D3, homocysteine, complete blood count.

2.3. Statistical Analysis

Statistical analysis was performed using Statistica software (v13.3, StatSoft, Krakow,
Poland). Data expressed on a qualitative scale were presented as the number and percentage
of the sample. The Chi-squared test (x?) was used to compare the relationships between
variables expressed in the qualitative scale. Data expressed on a quantitative scale were
presented as a mean with standard deviation (SD). Depending on the result of the Shapiro-
Wilk test (assessment of compliance with the normal distribution), the student’s ¢ test
or Mann-Whitney test was used. Results were considered statistically significant when
p <0.05.

3. Results

The study involved 22 subjects following one type of vegetarian diet (lacto-ovo-
vegetarian, lactovegetarian, ovovegetarian, and vegan) and 22 omnivores. In both groups,
the vast majority were women (82%). The average age of the subjects was 30 £ 7.56 years.
Most respondents lived in cities with over 100,000 inhabitants (64%) and had higher
education (77%).

3.1. Survey Results

Individual meetings were held with all the vegetarians and omnivores, during which
they were questioned about their lifestyles and eating habits. The results of the surveys
are presented in Tables 1-9. Table 1 compares the eating habits of both groups, looking
at the number of meals consumed, the regularity of eating meals, types of spreadable
fat used, frying fat, and the habit of sweetening hot beverages and adding salt to food.
The data shows that both vegetarians and omnivores consume a similar number of meals.
Most subjects from both groups ate four meals, and only one person from the omnivores
group ate only two meals daily. There was no statistically significant difference between
the groups (p > 0.05). Most vegetarians and omnivores eat only certain meals regularly,
and vegetarians are much less likely to eat all their meals at regular times. There was
no statistically significant difference between the groups (p > 0.05). Regarding snacking
between meals, vegetarians were less likely to snack than omnivores. This difference is
statistically significant (p < 0.05). Among the respondents, only three vegetarians never
snacked during the day.
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Table 1. Comparison of eating habits of vegetarians and omnivores.

Vegetarians (n = 22) Omnivores (n = 22)
Eating Habits [n (%)] Women (1 = 18), Women (1 = 18), p Value
Men (n = 4) Men (n = 4)
Number of meals eaten
Five meals or more 4(18.2) 4(18.2)
Four meals 10 (45.5) 8 (36.4) 0.644
Three meals 8 (36.4) 9 (40.9) ’
Two meals 0 (0) 1 (4.6)
Eating meals at regular times of the day
Yes, all 5(22.7) 2(9.1)
Yes, but only some 11 (50) 15 (68.2) 0.361
No 6 (27.3) 5(22.7)
Eating between meals
Several times a day 5(22.7) 3(13.6)
Once a day 4(18.2) 5(22.7)
A few times a week 5(22.7) 11 (50) $
Once a week 5(22.7) 1 (4.6) 0.026
1-3 times a month 0 (0) 2(9.1)
Never 3(13.6) 0(0)
Type of spreadable fat used
Mayonnaise 0 (0) 1 (4.6)
Margarine 6(27.3) 5(22.7)
Butter 5(22.7) 5(22.7)
Mix butter with margarine 0 (0) 3(13.6) 0.119
Hummus 0(0) 1(4.6) )
Vegan “butter” 2(9.1) 0 (0)
T use different fats 2(9.1) 0 (0)
Idon't 7 (31.8) 7 (31.8)
The kind of frying fat used
Vegetable oil (including olive oil) 17 (77.3) 14 (63.6)
Butter 4 (18.2) 3 (13.6)
Coconut oil 1 (4.6) 0 (0)
Lard 0(0) 1(4.6) 0.119
I use different fats 0 (0) 3(13.6)
I don’t use any fat for frying 0 (0) 1 (4.6)
The sweetening of hot drinks
Yes, I sweeten it with two or more teaspoons of sugar (or honey) 5(22.7) 6 (27.2)
Yes, I sweeten it with one teaspoon of sugar (or honey) 7 (31.8) 1 (4.6) $
Yes, I use sweeteners (low-energy sweeteners) 0 (0) 3(13.6) 0.023
No 10 (45.5) 12 (54.6)
Adding salt to meals
Yes, I add salt to most dishes 5(22.7) 0 (0)
Yes, but only sometimes 8 (36.4) 8 (36.4) 0.018 %
No 9 (40.9) 14 (63.6)

Note: Data are presented as number (percentage) of participants, ® p-value—statistically significant difference
between vegetarians and omnivores, p < 0.05.

Both vegetarians and omnivores use butter and margarine as spreads, and other types
of fat are less common in both groups. The exact number of subjects in both groups indi-
cated they did not use any spreadable fat, and the results were not statistically significant
(p > 0.05). Vegetable oil, including olive oil, was the most frequently chosen fat for frying
by both groups. At the same time, the group of vegetarians selecting this type of fat was
more numerous compared to omnivores. Also, in the case of butter, which ranked second
in preference for frying food, vegetarians were likelier to choose this type of fat than omni-
vores. A small percentage of vegetarians fry in coconut oil, while one omnivore chose lard.
These differences were not statistically significant (p > 0.05).
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In both groups, most respondents do not sweeten hot drinks. This also shows that veg-
etarians sweeten hot drinks more often than omnivores. These differences were statistically
significant (p < 0.05).

Vegetarians have a habit of adding extra salt to their dishes. More than 22% of subjects
following a plant-based diet declared that they add salt to most dishes, while none of the
omnivores presented this habit. Both vegetarians and omnivores often use salt only in some
cases. The analysis showed a statistically significant difference in salt addition between
these groups (p < 0.05). The vegetarian group was characterized by more subjects who did
not give up adding salt to their diet than omnivores.

Table 2 presents the number and percentage of the surveyed subject in particular
groups who consume various food products with a specific frequency. White bread was the
most popular among vegetarians, eaten several times daily. Omnivores more often opted
for wholemeal bread. Vegetarians consumed less white rice, plain pasta, and barley groats
than omnivores. The consumption of oatmeal, whole grain pasta, and buckwheat groats
was comparable in both groups. The results of the above analyzes were not statistically
significant (p > 0.05). The consumption of legumes differed, with vegetarians much more
likely to eat them (p < 0.05). A similar situation occurred with the consumption of canned
vegetables and pickles. Vegetarians were more likely to opt for them compared to omni-
vores. These results were statistically significant (p < 0.05). Differences in the consumption
of fruit, vegetables, and potatoes by both study groups were not statistically significant
(p > 0.05), although these products were consumed by vegetarians slightly more often.
More powered and canned soups were consumed by vegetarians (p > 0.05); however, this
was statistically insignificant. Sweets, fast food, and fried meals were more likely to be
eaten by omnivores compared to vegetarians. Despite the difference, the results were not
statistically significant (p > 0.05).

During the survey, participants were also asked about the frequency of fluid intake.
The results are presented in Table 3. Consumption of water and fruit juices was comparable
in both groups (p > 0.05). Vegetable or vegetable and fruit juices were more popular among
vegetarians. As many as 70% of omnivores do not drink this type of juice. Differences
in frequency of consumption were statistically significant (p < 0.05). Differences in the
consumption of sweet carbonated and non-carbonated drinks and energy drinks by vege-
tarians and omnivores were statistically insignificant (p > 0.05). Despite this, omnivores
tend to consume these drinks more frequently. Statistical analysis showed a significant
difference in alcohol consumption (p < 0.05). Alcohol consumption was reported to be more
frequent among vegetarians. One vegetarian drank alcohol daily.
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Table 2

Comparison of the frequency of consumption of food products by vegetarians and omnivores.

Vegetarians (1 = 22)

Omnivores (n = 22)

Women (n = 18), Men (n = 4)

Women (1 = 18), Men (n = 4)

Products [1 (%)] p Value
Several Times Once Several Times Once 1-3 Times Never Several Times Once Several Times Once 1-3 Times Never
a Day a Day a Week a Week a Month a Day a Day a Week a Week a Month
White bread 4(18.2) 2(9.1) 9 (40.9) 2(9.1) 4(18.2) 1(4.6) 4(18.2) 7 (31.8) 7 (31.8) 29.1) 2(9.1) 0(0) 0.3851
Whole grain bread 3(13.6) 4(18.2) 6(27.3) 2(9.1) 4(18.2) 3(13.6) 1(4.6) 1(4.6) 8 (36.4) 2(9.1) 8 (36.4) 2(9.1) 0.4380
White rice, plain pasta, 0(0) 0(0) 2(9.1) 3(13.6) 3(13.6) 1(4.6) 0(0) 0(0) 16 (72.7) 1(4.6) 4(182) 1(46) 03702
small groats ’ ’ ’ ’ ’ ’ ’ ’ ’
Oatmeal, whole grain
pasta, coarse grain 0(0) 209.1) 9 (40.9) 5(22.7) 4(18.2) 2(9.1) 0(0) 3(13.6) 10 (45.5) 5(22.7) 3(13.6) 1(4.6) 0.9466
groats
Legumes 2(9.1) 2(9.1) 10 (45.5) 2(9.1) 4(18.2) 0(0) 0(0) 1 (4.6) 4(18.2) 0(0) 13 (59.1) 4(18.2)  0.0009 %
Potatoes 0(0) 4(18.2) 9 (40.9) 5(22.7) 6 (27.3) 0(0) 0 (0) 0 (0) 7 (31.8) 6(27.3) 9 (40.9) 0(0) 0.2935
Fruit 6(27.3) 2(9.1) 10 (45.5) 2(9.1) 2(9.1) 0(0) 4(18.2) 5(22.7) 9 (40.9) 3(13.6) 1 (4.6) 0(0) 0.6762
Vegetables 14 (63.6) 2(9.1) 3(13.6) 2(9.1) 1(4.6) 0(0) 11 (50) 4(18.2) 5(22.7) 2(9.1) 0(0) 0(0) 0.5692
Camepiglfliitables' 2(9.1) 2(9.1) 9 (40.9) 6 (27.3) 5 (22.7) 0 (0) 0(0) 0(0) 5(22.7) 3 (13.6) 10 (45.5) 4(182)  0.0159%
Ready powdered
Soups, soups in cans 0(0) 0 (0) 2(9.1) 2(9.1) 5 (22.7) 13 (59.1) 0 (0) 0 (0) 1(4.6) 0 (0) 5(22.7) 16(72.7)  0.3308
Fast foods 0 (0) 0(0) 4(18.2) 1(4.6) 11 (50) 5 (22.7) 0(0) 0(0) 2(9.1) 7 (31.8) 11 (50) 2(9.1) 0.0762
Sweets 1(4.6) 1 (4.6) 8 (36.4) 5(22.7) 4(18.2) 3(13.6) 0(0) 5(22.7) 10 (45.5) 2(9.1) 4(18.2) 1 (4.6 0.2285
Fried meals 0(0) 1(4.6) 6 (27.3) 6 (27.3) 8 (36.4) 1(4.6) 0(0) 2(9.1) 8 (36.4) 5(22.7) 4(18.2) 3(13.6) 05374
Note: Data are presented as number (percentage) of participants, ¥ p-value—statistically significant difference between vegetarians and omnivores, p < 0.05.
Table 3. Comparison of the frequency of consumption of drinks by vegetarians and omnivores.
Vegetarians (n = 22) Omnivores (n = 22)
Drinks [ (%)] Women (1 = 18), Men (n = 4) Women (1 = 18), Men (n = 4) p Value
Several Times Once Several Times Once 1-3 Times Never Several Times Once Several Times Once 1-3 Times Never
a Day a Day a Week a Week a Month a Day a Day a Week a Week a Month
Water 17 (77.3) 2(9.1) 1 (4.6) 1(4.6) 1(4.6) 0 (0) 16 (72.7) 1(4.6) 4(18.2) 0(0) 1(4.6) 0 (0) 0.4504
Fruit juices 1(4.6) 1(4.6) 1 (4.6) 8 (36.4) 4(18.2) 7 (31.8) 0(0) 2(9.1) 2(9.1) 3 (13.6) 9 (40.9) 6(273) 02627
Vegetable or vegetable $
and fruit juices 0(0) 0(0) 4(18.2) 6(27.3) 4(18.2) 8 (36.4) 0(0) 0(0) 2(9.1) 0(0) 5(22.7) 15(68.2)  0.0103
Sweetened carbonated 0(0) 1(4.6) 1(4.6) 3(13.6) 8(364)  9(40.9) 0(0) 0(0) 2(9.1) 1(4.6) 10455  9(409)  0.5586
Energy drinks 0 (0) 0 (0) 1(4.6) 0(0) 3(13.6) 18 (81.8) 0 (0) 0 (0) 0 (0) 2(9.1) 4(18.2) 16(72.7) 02195
Alcohol 0(0) 1(4.6) 4(18.2) 3(13.6) 9 (40.9) 5(22.7) 0(0) 0(0) 0(0) 1(4.6) 18 (81.8) 3(13.6)  0.0211%

Note: Data are presented as number (percentage) of participants, ¥ p-value—statistically significant difference between vegetarians and omnivores, p < 0.05.
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The lifestyle habits of both groups are presented in Table 4. Four factors were analyzed:
cigarette smoking, hours of sleep on weekdays and weekends, and time spent watching TV
and working in front of the computer. There were no significant differences between the
groups in terms of these habits.

Table 4. Lifestyle habits comparison of vegetarians and omnivores.

Vegetarians (n = 22) Omnivores (n = 22)
Lifestyle Habits [1 (%)] Women (1 = 18), Women (1 = 18), p Value
Men (n = 4) Men (n=4)
Smoking cigarettes
Yes 4(18.2) 2(9.1)
No 18 (81.8) 20 (90.9) 0.6604
Hours of sleep on weekdays
Nine and more hours/day 2(9.1) 0 (0)
7 or 8 h/day 14 (63.6) 17 (77.3) 0.2065
Six or less hours/day 6 (27.3) 5(22.7)
Hours of sleep on the weekend
Nine and more hours/day 10 (45.5) 6 (27.3)
7 or 8 h/day 9 (40.9) 14 (63.6) 0.3154
Six or less hours/day 3 (13.6) 29.1)
Watching TV and working in front of the computer
>10h 2(9.1) 3(13.6)
8-10h 7 (31.8) 6 (27.3)
6-8h 5(22.7) 5(22.7)
46h 2(9.1) 3(13.6) 0.9869
2-4h 2(9.1) 2(9.1)
<2h 4(18.2) 3(13.6)

Note: Data are presented as the number (percentage) of participants.

The survey questions also looked at physical activity. Thanks to this, information was
obtained on two categories of physical activity: during work and leisure time. The results
show no significant differences between the groups regarding physical activity at work
(p > 0.05). Despite this, the table indicates that vegetarians were more active at work. In
the case of differences between the groups regarding physical activity in leisure time, a
statistically significant relationship was observed (p < 0.05). Vegetarians accounted for more
subjects who practised physical activity in their spare time. In comparison, the omnivores
group had a higher rate of subjects who practiced little physical activity in their spare time.

Table 5. Comparison of physical activity levels among vegetarians and omnivores throughout the day.

Physical Activity Vegetarians (n = 22) Omnivores (n = 22) Value
[n (%)] Women (n=18), Men (n=4) Women (n = 18), Men (1 = 4) b
During the day at work

Big * 3 (13.6) 2(9.1) 0.3154
Moderate ** 10 (45.5) 6 (27.3)
Little *** 9 (40.9) 14 (63.6)

In spare time

Big * 5(22.7) 3(13.6) 0.0007 %
Moderate #* 9 (40.9) 8 (36.4)
Little ### 8 (36.4) 11 (50)

Note: Data are presented as number (percentage) of participants, ® p-value—statistically significant difference
between vegetarians and omnivores, p < 0.05, *—about 70% of the time in motion or strenuous physical work
**—about 50% of the time sitting and about 50% of the time moving ***—more than 70% of the time sitting
#_cycling, running, gardening or gardening and other sporting, recreational activities requiring more than 3 h of
physical effort per week, #—walking, cycling, gymnastics, gardening or other light physical activity performed
for 2-3 h a week, ## —mostly sitting, watching TV, reading the press, books, light housework, walking 1-2 h
a week.
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We also decided to find out how the surveyed subjects perceive their diet and how
they assess their health in comparison to their peers. Table 6 presents the differences in the
subjective health and nutrition assessment of vegetarians and omnivores. The results show
significant differences (p < 0.05) between the groups in assessing health compared to peers.
A higher percentage of vegetarians rated their health as better. On the other hand, the
omnivores group had a higher percentage of subjects who assessed their health as the same
as subjects of the same age. In terms of subjective assessment of nutrition, no significant
differences were found between the groups (p > 0.05). Both in the group of vegetarians and
in the group of omnivores, most subjects considered their diet good.

Table 6. Comparison of the subjective assessment of vegetarians and omnivores in terms of their
health and diet.

Subjective Assessment Vegetarians (n = 22) Omnivores (n = 22) val
[n (%)] Women (1 =18), Men (n = 4) Women (17 =18), Men (n = 4) p value
Health compared to peers
Better 8 (36.4) 2(9.1) 0.0162 %
Same 9 (40.9) 18 (81.8)
Worse 5(22.7) 2(9.1)
Way of nutrition

Very good 2(9.1) 3(13.6) 0.3385

Good 13 (59.1) 10 (45.5)
Bad 7 (31.8) 7 (31.8)
Very bad 0 (0) 2(9.1)

Note: Data are presented as number (percentage) of participants, ® p-value—statistically significant difference
between vegetarians and omnivores, p < 0.05.

3.2. Analysis of Food Diaries

Table 7 presents the results obtained from the analysis of all subjects’ food diaries,
divided by the type of diet used. The presented data are the mean values and standard
deviations of a seven-day energy intake and various nutrients. The average energy intake
by both groups was similar and showed no statistically significant difference (p > 0.05).
Protein intake by vegetarians was lower compared to omnivores, but this difference was
also not statistically significant (p > 0.05). Fat, carbohydrate, and fiber intake were higher
among vegetarians than omnivores. In the case of fiber, the difference was statistically
significant (p < 0.05), while in the case of fat and carbohydrates, the difference was insignif-
icant (p > 0.05). There was also a statistically significant difference in the consumption
of phosphorus and iodine, with omnivores consuming more than vegetarians (p < 0.05).
In turn, copper intake was higher among vegetarians (p < 0.05). There were no statisti-
cally significant differences in the intake of other minerals (p > 0.05). Regarding vitamins,
vegetarians had significantly more vitamin A in their diet than omnivores, which was
statistically significant (p < 0.05). There was also a considerable difference in the intake
of vitamins D, riboflavin, and B12. Omnivores consumed more of these compared to
vegetarians (p < 0.05). In the case of other vitamins, there were no statistically significant
differences between the two groups (p > 0.05). SFA and MUFA intake levels did not differ
statistically significantly (p > 0.05) between vegetarians and omnivores, although it is worth
noting that vegetarians presented less SFA and more MUFA. The difference in PUFA intake
was statistically significant. Vegetarians consumed more fatty acids of this type compared
to omnivores (p < 0.05). Omnivores drank more water and consumed sucrose and fructose,
while vegetarians ate more glucose. However, these differences between the two groups
were not statistically significant (p > 0.05). Omnivores absorbed much more cholesterol
from food than vegetarians; this difference was statistically significant (p > 0.05).
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Table 7. The seven-day average intake of energy and selected nutrients among vegetarians
and omnivores.

Nutrients

Vegetarians (n = 22) Omnivores (n = 22)

[x & SD] Women (n = 18), Women (n = 18), p Value
Men (n = 4) Men (n = 4)

Energy (kcal) 1962.9 + 480.3 1928.4 + 389.7 0.7954
Total proteins (g) 754 +36.3 84.4 +26.9 0.2178
Fat (g) 76.4 + 31.2 71.6 £13.2 0.5063
Total carbohydrates (g) 264.6 £ 66.5 253.7 £ 60.1 0.5698
Fiber (g) 379 £123 28.6 £ 8.5 0.0058 $
Sodium (mg) 2711.7 4+ 1007.2 2478.6 £+ 626.6 0.3619
Potassium (mg) 3317.8 +984.1 3514 £ 1056.1 0.5273
Calcium (mg) 747.7 £ 4254 776.6 £ 289.7 0.5652
Phosphorus (mg) 1168.9 £+ 331.4 1426.5 £ 431.4 0.0318 %
Magnesium (mg) 4435 + 140.6 3845 +112.8 0.1326
Iron (mg) 155+ 4 141+ 39 0.2704
Zinc (mg) 10.3 £29 109 £29 0.4847
Copper (mg) 22+07 1.5+ 0.5 0.0008 ®
Iodine (ug) 46.3 £ 459 489+ 154 0.0183 %
Vitamin A (ug) 2017.1 4+ 1203.4 1295.6 + 486.7 0.0151 %
Vitamin D (g) 1406 5.8 +10.4 0.0000 #
Vitamin E (mg) 152+ 10 128 £ 3.5 0.8053
Thiamin (B;) (mg) 1.3+0.3 1.5+04 0.0703
Riboflavin (By) (mg) 1.2+04 1.9+ 0.6 0.0002 %
Vitamin By (mg) 1.9+0.7 23+0.7 0.0700
Folates (ug) 405.1 +129.1 415.7 +122.6 0.7830
Vitamin By, (ug) 0.7 +0.7 36+t14 0.0000 #
Vitamin C (mg) 207.3 +129.7 189.8 + 88.8 0.6040
SFA (g) 193 +114 21.5+59 0.1300
MUFA (g) 25.6 £9.8 28.7 £ 6.7 0.2188
PUFA (g) 18.9 + 10 124 +32 0.0265
Water (mL) 1456.4 + 4954 1596.2 £+ 444.6 0.3303
Cholesterol (mg) 160.3 4 143 362.1 £112.3 0.0000 ¥
Sucrose (g) 28.5+17.5 293+ 122 0.7513
Glucose (g) 144 +7 122 4+39 0.2007
Fructose 153 +£77 16.1 £53 0.7029

Note: Bach value is the mean + standard deviation, # p-value—statistically significant difference between
vegetarians and omnivores, p < 0.05, Abbreviations SFA—saturated fatty acids, MUFA—monounsaturated fatty
acids, PUFA—polyunsaturated fatty acids.

Their seven-day average intake was compared to the EFSA nutritional standards for
individual ingredients. Table 8 presents the results in the AR (according to references)
and BR (below references) columns, divided by the type of diet used. Fiber intake was
statistically different between the two groups. Most vegetarians consumed adequate
amounts of fiber; in the case of omnivores, only half of the group (p < 0.05) did so. A similar
percentage of vegetarians and omnivores consumed adequate amounts of potassium, so
the difference was not statistically significant (p > 0.05). The case was identical with
phosphorus, magnesium, zinc, vitamin A, folic acid, and vitamin C—most vegetarians and
omnivores ate them in adequate amounts. Therefore, the differences between the groups
were statistically insignificant (p > 0.05). Regarding calcium, iron, copper, iodine, and
vitamin D, vegetarians and omnivores had trouble getting enough. Over half of vegetarians
and omnivores consumed insufficient amounts (p > 0.05). Slightly more omnivores had
adequate vitamin E than vegetarians (p > 0.05). The difference between the number of
vegetarians consuming the recommended amount of riboflavin according to the nutritional
standard and the number of omnivores was statistically significant. Most vegetarians
did not get adequate amounts of vitamin B2 from food, while over 60% of omnivores
had adequate amounts (p < 0.05). The intake of vitamin B6 looks similar, where fewer
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vegetarians consume it in sufficient quantities compared to omnivores. However, this
difference was not statistically significant (p > 0.05). All the surveyed vegetarians struggled
with vitamin B12 deficiency in their diet. In contrast, in the case of omnivores, almost half
of those surveyed ate the recommended amounts according to the EFSA nutrition standard.
This difference was statistically significant (p < 0.0.5).

Table 8. Comparison of providing the body with appropriate ingredients according to EFSA standards

among Vegetarians and omnivores.

Vegetarians (n = 22)

Omnivores (n = 22)

Nutrients
Women (n =18), Women (1 = 18), Val
[PRI ?f All, Men (n = 4) Men (n = 4) pvatue
[ (%)]
AR BR AR BR
Fiber (g) s
[>25g] 19 (86.4) 3 (13.6) 12 (54.5) 10 (45.5) 0.0474
Potassium (mg)
[>3500 mg] 10 (45.5) 12 (54.5) 11 (50) 11 (50) 0.7627
Calcium (mg)
[18-24 years > 1000 mg 7 (31.8) 15 (68.2) 8 (36.4) 14 (63.6) 0.7503
>25 years > 950 mg]
Phosphorus (mg)
[>550 mg] 21 (95.5) 1(4.5) 22 (100) 0(0) 1.0000
Magnesium (mg)
[>350 mg/>300 mg] 17 (77.3) 5(22.7) 16 (72.7) 6(27.3) 0.7275
Iron (mg)
[18-39 years > 11 mg/>16 mg 10 (45.5) 12 (54.5) 8 (36.4) 14 (63.6) 0.5393
>40 years > 11 mg]
Zinc (mg)
[7.5-12.7 mg] 19 (86.4) 3 (13.6) 21 (95.5) 1(4.5) 0.5597
Copper (mg)
[>6 mg/>11.3 mg] 0(0) 22 (100) 0(0) 22 (100) 1.0000
Iodine (pg)
[>150 ug] 1(4.5) 21 (95.5) 0(0) 22 (100) 1.0000
Vitamin A (ug)
[>750 ug />650 yig] 21 (95.5) 1 (4.5) 21 (95.5) 1(4.5) 0.4692
Vitamin D (ug)
0( 22 (100 1(45 21 (95.5 1.0000
(515 ] © (100) *5) (95.5)
Vitamin E (mg)
[>13 mg/>11 mg] 10 (45.5) 12 (54.5) 14 (63.6) 8 (36.4) 0.2245
Riboflavin (By) (mg) $
[>1.6 mg] 6 (27.3) 16 (72.7) 14 (63.6) 8 (36.4) 0.0142
Vitamin Bg (mg)
[>1.7 mg/>16 mg] 13 (59.1) 9 (40.9) 19 (86.4) 3(13.6) 0.0905
Folic Acid (ng)
[>330 ug] 16 (72.7) 6(27.3) 16 (72.7) 6(27.3) 1.0000
Vitamin By, (ug) $
0(0 22 (100 9 (40.9 13 (59.1 0.0027
[>4 ugl () (100) (40.9) (59.1)
Vitamin C (mg)
[>110 mg/>95 mg] 19 (86.4) 3 (13.6) 19 (86.4) 3 (13.6) 0.6604

Note: Data are presented as number (percentage) of participants, * p-value—statistically significant difference
between vegetarians and omnivores, p < 0.05, Abbreviations: PRI—Population Reference Intake, Al—Adequate
Intake, AR—According to References, BR—Below References.

The participants were also asked whether and what kind of supplementation they
use (Table 9). Despite the lack of significance, more vegetarians used supplementation
than omnivores (p > 0.05). The most commonly used supplements among vegetarians
were vitamin D, vitamin Bj,, and magnesium. Significant differences were observed for
vitamin B1, and iron (p < 0.05). In both cases, no omnivore supplemented these nutrients.
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Table 9. Comparison of the supplements used by the surveyed vegetarians and omnivores.

Vegetarians (n = 22) Omnivores (n = 22)

Supp{l;jr(l;:;;atlon Women (1 = 18), Women (1 = 18), p Value
Men (n = 4) Men (n = 4)

Yes 17 (77.3) 14 (63.6)
No 5(22.7) 8 (36.4) 0.2805
Magnesium 7 (31.8) 2(9.1) 0.0507
Calcium 3 (13.6) 2(9.1) 1.0000
Zinc 0(0) 1(4.6) 1.0000
Iron 5(22.7) 0(0) 0.0574
Vitamin By, 16 (72.4) 0 (0) 0.0000 %
Vitamin Bg 1 (4.6) 0 (0) 1.0000
Vitamin D 13 (59.1) 9 (40.9) 0.2265
Biotin 1(4.6) 0(0) 1.0000
Omega-3 fatty acids 5(22.7) 1(4.6) 0.1875

Note: Data are presented as number (percentage) of participants, ® p-value—statistically significant difference
between vegetarians and omnivores, p < 0.05.

3.3. Blood Analysis Results

Both groups were sent for a blood biochemical analysis for selected parameters to as-
sess the participants’ health more accurately. These results are presented in Tables 10 and 11.
Table 10 shows the mean values and standard deviations for blood chemistry parameters.
The p-values for all comparisons were greater than 0.05, indicating no significant differ-
ences between the blood parameters among vegetarians and omnivores. Therefore, it was
decided to compare the results of the biochemical analysis of the blood of the examined
persons with the reference values. The results showed no statistically significant differ-
ences between the group of vegetarians and omnivores for any of the studied parameters
(p > 0.05). Despite this, it is worth noting that the blood samples of vegetarians below the
reference standard significantly more for the following parametres than omnivores: iron,
ferritin, and vitamin B12. In the case of glucose, slightly more omnivores presented a level
above the norm compared to vegetarians. In the case of homocysteine, more than half of
vegetarians exceeded the reference value. The serum vitamin D level was similar for both
groups; most subjects had low vitamin D concentrations in the blood serum.

Table 10. Biochemical parameters [x £ SD] among vegetarians and omnivores.

Vegetarians (n = 22) Omnivores (n = 22)

Parameter Women (1 = 18), Women (1 = 18), p Value

Men (n = 4) Men (n = 4)
Glucose (mg/dL) 92.67 £+ 6.95 94.14 +7.53 0.7692
Calcium (mg/dL) 9.35+0.29 9.32 £0.23 0.7016
Total cholesterol (mg/dL) 178.81 + 31.83 185.45 + 26.37 0.4550
HDL (mg/dL) 65 £ 16.18 60.82 £ 13.26 0.3535
LDL (mg/dL) 95.23 + 32.26 105.18 + 27.13 0.1733
TG (mg/dL) 91.7 £ 44.84 96.85 + 45.35 0.6220
Total protein (g/dL) 6.9+05 7.03+04 0.3538
Albumin (g/dL) 4555 +2.01 46.33 £ 2.33 0.2418
Iron (ug/dL) 104.21 + 45.92 90.4 +26.3 0.4596
Ferritin (ng/mL) 39.17 + 26.53 76.55 + 68.45 0.0500
Vitamin By, (pg/mL) 446.74 + 208.31 450.16 4+ 187.85 0.9547
Vitamin D3 (ng/mL) 26.29 + 11.62 28.59 + 13.03 0.6055
Homocysteine (umol /L) 13.11 + 341 11.68 + 3.18 0.1572
Leukocytes (x10%/uL) 5.88 + 1.55 5.74 £ 1.52 0.7731
Erythrocytes (x10°/uL) 4.63+0.3 4.73 + 0.57 0.4458
Hemoglobin (g/dL) 13.8 + 1.04 13.92 +£1.48 0.7485
Platelets (x10°/uL) 251.52 4+ 55.02 239.91 £+ 52.89 0.9158

Note: Each value is the mean + standard deviation. Abbreviations: HDL (high-density lipoprotein),

LDL (low-density lipoprotein), TG (triglycerides).
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Table 11. Comparison of the results of biochemical parameters with reference values of study groups.
Reference Range Vegetarians (n = 22) Omnivores (n = 22)
Women (1 = 18), Women (n =18),
Parameter Men (n = 4) Men (n = 4) p Value
Men Women [ (%)] [ (%))
BR AR ER BR AR ER

Glucose (mg/dL) 70-99 0(0) 19 (86) 3(14) 0(0) 17 (77) 5(23) 0.6958

Calcium (mg/dL) 8.6-10.0 0(0) 21 (95) 1(5) 0(0) 22 (100) 0(0) 1.0000

Total-chol (mg/dL) 115-190 0(0) 14 (63) 8 (36) 0(0) 14 (64) 8 (36) 1.0000

HDL (mg/dL) >40 >45 0(0) 1(5) 21 (95) 0(0) 2(09) 20 (91) 1.0000

LDL (mg/dL) <115 0(0) 15 (68) 7 (32) 0(0) 15 (68) 7 (32) 1.0000

TG (mg/dL) 35-150 0(0) 19 (86) 3(14) 0(0) 19 (86) 3(14) 0.6604

Total protein (g/dL) 6.40-8.30 3(14) 19 (86) 0(0) 0(0) 22 (100) 0(0) 0.2316

Albumin (g/dL) 35-52 0(0) 22 (100) 0(0) 0(0) 22 (100) 0(0) 1.0000

Iron (ug/dL) 59-158 37-145 209 16 (73) 4(18) 0(0) 21 (95) 1(5) 0.0679

Ferritin (ng/mL) 30-400 13-150 2(9) 20 (91) 0(0) 1(5) 19 (86) 2(9) 0.4218

Vitamin By, (pg/mL) 160-800 209 18 (82) 2(9) 1(5) 19 (86) 209 0.8324

Vitamin D3 (ng/mL) 30-50 15 (68) 6 (27) 1(5) 13 (59) 7 (32) 2(9) 0.9040
Homocysteine

(umol /L) <12 0(0) 9 (41) 13 (59) 0(0) 14 (64) 8 (36) 0.1295

Leukocytes (x10%/uL) 4-10 1(5) 21 (95) 0(0) 3(14) 19 (86) 0(0) 0.6000

Erythrocytes (x106/uL) 4.5-6.0 3.8-5.4 0(0) 22 (100) 0(0) 1(5) 19 (86) 2(9) 0.1120

Hemoglobin (g/dL) 14-18 12-16 2(9) 20 91) 0(0) 3(14) 17 (77) 2(9) 0.4282

Platelets (x10%/uL) 130400 0(0) 21 (95) 1(5) 0(0) 22 (100) 0(0) 1.0000

Note: Data are presented as number (percentage) of participants, Abbreviations: BR—below references, AR—according to references, ER—exceeded references. The reference ranges

come from the external laboratory where the blood analysis was performed.
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3.4. Body Composition Analysis and Anthropometric Measurements

The body composition results of the bioelectrical impedance analysis and anthropo-
metric measurements of vegetarians and omnivores are presented in Table 12. Only a
statistically significant difference in basal metabolic rate (BMR) was observed between the
two groups. Vegetarians, on average, presented a higher BMR compared to omnivores
(p < 0.05). The other parameters had no statistically significant differences between veg-
etarians and omnivores (p > 0.05). Despite this, it is worth noting that vegetarians had
lower body weight than omnivores, and a lower waist circumference, FM, FM%, and VAT.
They had slightly less FFM than omnivores and lower total water content. The phase angle
between the two groups is similar but somewhat lower for vegetarians.

Differences in BMI are insignificant; however, among the omnivores, more subjects
struggled with excessive body weight, i.e., overweight or obesity, compared to the surveyed
vegetarians. Detailed BMI results are presented in Table 13.

Table 12. Comparison of BIA body composition analysis results and anthropometric measurements

of vegetarians and omnivores.

Vegetarians (n = 22) Omnivores (n = 22)

Parameter
[x & SD] Women (1 = 18), Women (1 = 18), p Value
Men (n =4) Men (n = 4)
Body weight (kg) 67.29 + 14.48 72.64 £+ 16.56 0.2609
Growth (m) 1.68 £ 0.08 1.66 £+ 0.08 0.3795
BMI (kg/mZ) 24.02 £ 5.25 26.6 £ 6.1 0.1771
WC (cm) 79.73 = 11.64 86 &+ 26 0.7159
M (kg) 20.23 £10.1 24.06 £ 12.53 0.4180
EM (%) 26.67 £9.44 319 £11.9 0.1697
FFM (kg) 47.08 £ 8.9 48.58 + 11.01 0.8418
FMI (kg/mZ) 7.33 £3.87 8.99 + 491 0.4180
FFMI (kg/mz) 16.69 + 2.3 17.61 4+ 2.88 0.2505
Muscle mass (kg) 21.51 +5.12 22.66 + 6.72 0.4180
Total body water content (L) 34.6 + 6.56 35.57 + 8.28 0.9719
Phase angle (percentile) 5.17 4+ 0.58 5.37 £ 0.94 0.7335
VAT (L) 0.8£0.7 1.04 £1.08 0.4113
PAL 1.58 £0.22 1.56 £0.19 0.8326
BMR (kcal/day) 1499.2 + 2429 1319.2 + 3214 0.0116 %
Note: Each value is the mean + standard deviation, % p-value—statistically significant difference between
vegetarians and omnivores, p < 0.05, Abbreviations: BMI (body mass index), WC (waist circumference),
FM (fat mass), FEM (fat-free mass), FMI (fat mass index), FEMI (fat-free mass index), VAT (visceral adipose tissue),
PAL (physical activity level), BMR (basal metabolic rate).
Table 13. Comparing the BMI of vegetarians with omnivores.
Vegetarians (n = 22) Omnivores (n = 22)
BMI Women (1 = 18), Women (1 = 18), p Value
Men (n =4) Men (n =4)
Obesity 2(9.1) 8 (36.4)
Overweight 6 (27.3) 4 (18.2) 016724
Correct Body Weight 12 (54.6) 8 (36.4) ’
Underweight 29.1) 2(9.1)

Note: Data are presented as number (percentage) of participants, Abbreviations: BMI (Body Mass Index).

4. Discussion

This study aimed to compare the health status of vegetarians to omnivores, assuming
that people following a vegetarian diet for a long time will be characterized by better health.
In recent years, there have been several studies comparing vegetarians and omnivores.
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However, none of these studies were as comprehensive as ours. Some studies focused
exclusively on women [18], while others lacked anthropometric analysis [19-22]. Some
studies included short-term vegetarians with limited blood analysis [23]. The study most
similar to ours was conducted on a group of German vegetarians [24]. If there are studies
concerning Polish vegetarians, they are also not as comprehensive and thorough [25-27].
For example, a recently published research on Polish vegetarians used questionnaires
without body composition and blood biochemical analysis [26]. To obtain our results, we
used a blood biochemical analysis, BIA body composition analysis, and an analysis of diet
and eating habits. To our knowledge, there has yet to be a vegetarian study combining
these health assessment methods.

The KomPAN-validated questionnaire for examining dietary views and patterns,
developed by Polish scientists from the Polish Academy of Sciences [16], was used to learn
about the nutritional habits of a given group and their opinions on nutrition. Thanks to
it, we found out what eating habits and lifestyles characterize the surveyed vegetarians
and omnivores. The eating habits we asked the respondents about concerned the number
of meals consumed daily, the regularity of eating meals, and the frequency of snacking.
Most vegetarians consumed four meals daily, and slightly fewer ate three. In the case of
omnivores, a similar number of subjects ate four and three meals. A significant percentage of
vegetarians ate meals regularly during the day. The Gacek study on 118 Polish vegetarians
checked the number and regularity of meals eaten [25]. The results were consistent with our
research. Most vegetarians ate three meals (55.8%), with slightly fewer (37.2%) consuming
4-5 meals.

The difference between vegetarians and omnivores regarding snacking between meals
was significant. Vegetarians snacked less between meals than omnivores, which was a
statistically significant difference. Similar results were presented by Kwiatkowska et al. [26].
According to their study conducted during the COVID-19 pandemic on Polish vegetarians,
more omnivores (over 50%) snacked between meals than vegetarians. Also, in the study by
Storz et al., more omnivores had ready access to and consumed snacks between meals than
vegetarians [28]. It can be concluded that vegetarians present a healthier way of eating
because, in most cases, they do not have the habit of snacking between meals, which does
not lead to excessive overeating and the uncontrolled consumption of unplanned meals.

The present study shows that over 30% of vegetarians did not use any spreadable fat.
Vegetarians who used spreadable fat most often chose margarine or butter. Vegetarians
preferred vegetable oil, including olive oil, for frying. High consumption of fried foods
may be associated with a higher risk of high blood pressure and being overweight. How-
ever, several factors impact the increasing risk of disease: the choice of fat for frying, the
technique used, time and temperature. Other studies confirm that extra virgin olive oil
reduces the risk of cardiovascular diseases and weight gain and recommends using olive
oil for frying [29].

Despite using appropriate fat for frying, the surveyed vegetarians make dietary mis-
takes by sweetening hot drinks and adding salt to food. More than 50% of the surveyed
vegetarians more often sweeten hot drinks with one or more teaspoons of sugar, while
omnivores sweeten much less frequently. Similarly, in the case of salting, more than 50% of
vegetarians confirm adding salt to food. Both relationships were statistically significant
(p < 0.05). In the study by Marciniak et al., the vast majority—i.e., over 60% of the vege-
tarians questioned—did not add salt to ready meals. The situation was similar with the
sweetening of hot drinks. A significant percentage (as high as 70%) of vegetarians declared
they did not sweeten hot beverages [27]. The discrepancy in these results may be related to
the fact that in our study, the group of vegetarians was smaller than the Marciniak study
group (n = 390) [27].

Our study analyzed the frequency at which various food products were consumed,
including grain products, vegetables, fruits, fast food, fried foods, water, assorted juices and
sweetened drinks, energy drinks, and alcohol. Statistical differences between the frequency
of consumption by vegetarians and omnivores were found in the case of legumes—much
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more often consumed by vegetarians, canned vegetables, and pickles, which were also
much more often consumed by vegetarians, and in drinking vegetables or vegetables and
fruit juices as well as alcohol. Consumption of this drink type was statistically higher among
vegetarians than omnivores. Despite the higher consumption of alcohol by vegetarians,
it can be concluded that their diet complied with the principles of healthy eating. They
consumed whole grain products, fruits, and vegetables sufficiently often, and much less
fast food, energy drinks, sweetened carbonated and non-carbonated drinks, and sweets.
Such conclusions have also been drawn by other researchers [27,30,31].

To take a holistic approach to assessing vegetarians” health status and lifestyle, the
subjects were asked about smoking, hours of sleep on weekdays and weekends, the amount
of time spent in front of the TV and computer monitor, and physical activity on weekdays
and weekends. The vast majority of both vegetarians and omnivores were non-smokers. In
addition, both groups presented similar hours of sleep during the week and at weekends
and equal amounts of time spent in front of the television and computer monitors. Despite
similar PAL rates in vegetarians and omnivores, there was a clear difference in leisure
time: vegetarians were more likely to spend this time in physical activity than omnivores.
This could mean that the vegetarians surveyed were more aware of the healthy lifestyle
principles. Physical activity is important for maintaining good health [32]. The similarity of
the PAL rate in both groups is related to the fact that it referred to the average total physical
activity performed during the day, including working time, where the physical activity
performed was not a choice, but a necessity related to the nature of the job.

The results of the subject’s subjective diet assessments suggest that people on a veg-
etarian diet tend to assess their health better than their peers who eat meat. Also, they
believed that they consumed appropriate and healthy levels of nutrition. Researchers
from the University of Economics in Wroctaw, Poland, came to similar conclusions. As in
our study, vegetarians and omnivores participated. Vegetarians (n = 190) constituted the
majority of subjects who were satisfied with their diet. Over 66% rated their diet as “very
good” and 25% as “good” [33].

Body composition analyses using the BIA method were performed to assess the
health of vegetarians accurately. Vegetarians had lower BMI, body weight, and waist
circumference than omnivores. The differences were not statistically significant, confirming
the results of Saintila et al. [34]. In their study, vegetarians also demonstrated better
results in these anthropometric parameters. Teixeira et al. [35] compared the nutritional
status of vegetarians and omnivores aged 35 to 65 living in Brazil. The results indicated
a higher risk of being overweight among omnivores. Similar conclusions were drawn
in a study based on an anthropometric analysis of men following a vegetarian and non-
vegetarian diet. The authors of this study also confirmed a lower risk of being overweight
among vegetarians [36]. Despite the lack of statistical significance, we would like to
highlight one detail in our study. Over 30% of the vegetarians we surveyed struggled
with being overweight, and almost 10% with obesity. There are studies stating that despite
the general principles of a vegetarian diet, related to giving up products of animal origin,
including more vegetables and fruits in the daily menu, many vegetarians lose themselves
in processed foods and snacks, causing uncontrolled weight gain, leading to overweight
and obesity [37]. It is worth looking at this problem and researching in this direction on a
larger population.

As in the case of the above parameters, the content of adipose tissue and visceral
adipose tissue was lower among vegetarians than omnivores. Statistically significant
differences in the adipose tissue content of both groups were observed in a study by
Gan et al. [38]. Vegetarians had significantly less body fat than omnivores. Surprisingly,
vegetarians also had less lean tissue, muscle mass, and total body water. We also decided
to measure the phase angle of the test subjects. The biological significance of the phase
angle has yet to be fully discovered, but it is considered in assessing the health of body
cells [39]. A higher phase angle value indicates that the cells are in a better condition.
Existing studies suggest that the range of population norms for healthy subjects” phase
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angle is 5-7°, and below 5° indicates malnutrition [40,41]. The phase angle was satisfactory
among vegetarians and omnivores, proving the appropriate condition of the cells of the
examined subjects.

Vegetarians have a significantly higher basal metabolic rate. This also translated
into the seven-day average intake of energy. Vegetarians consumed more energy than
omnivores, although the difference was not statistically significant. Unfortunately, we have
not found studies confirming these results and the thesis that vegetarians have a greater
demand for resting energy than omnivores. Therefore, it is worth considering this issue
and researching this area.

Moreover, most existing studies of a similar nature indicate an inverse correlation.
In one, the differences in the consumption of selected nutrients and energy supply with
food among vegetarians and omnivores were examined. Compared to omnivores, the
energy value of dishes eaten by vegetarians was significantly lower [42]. In turn, in the
study by Gan et al., the difference between the energy supplied by food among vegetarians
(2070 +£ 570 kcal) and omnivores (2120 £ 585 kcal) was not statistically significant [38].

Mean carbohydrate and protein intakes did not differ significantly between vegetarians
and omnivores. Omnivores consumed slightly more protein than vegetarians, while
vegetarians consumed more carbohydrates. The same results were obtained in the study by
Gan et al. [38]. This was undoubtedly related to vegetarians’ high fiber intake, which was
statistically significantly different from the amount of fiber consumed by omnivores. The
larger dietary fibre intake is due to the high consumption of wholegrain cereals, legumes,
and vegetables, which was also indicated in the answers to the KOMPAN questionnaire.
Consuming adequate dietary fiber is critical in preventing many diet-related diseases,
including cardiovascular diseases, cancer, type 2 diabetes, and obesity [43,44].

Compared to omnivores, vegetarians consumed statistically significantly less phospho-
rus, iodine, and riboflavin in their food. Many factors can affect phosphorus concentration
in the human blood, including parathyroid hormone, fibroblast growth factor 23, vitamin
D, and diet [45]. Therefore, it is unsurprising that omnivores presented a much higher level
of phosphorus intake than vegetarians because phosphorus is mainly found in food of
animal origin: milk, red meat, and poultry. Phosphorus deficiency is extremely rare in a
healthy population [46]. It is also believed that excessive phosphorus consumption may
adversely affect human health—e.g., through calcification of vessels and, consequently,
the development of atherosclerosis [47]. Iodine is responsible for the synthesis of thyroid
hormone. Before introducing iodine fortification programs, the incidence of iodine de-
ficiency was widespread worldwide [48]. Iodine deficiency can be associated with fetal
miscarriage during pregnancy, developmental defects, endemic cretinism, impaired mental
function, delayed physical development, and an increased risk of hyperthyroidism [49].
Iodine deficiencies have been reported among Norwegian vegetarians and vegans. As
many as half of the examined subjects did not consume the recommended amount of
iodine according to the EAR (Estimated Average Requirement) standard [50]. In our study,
only one person was iodine deficient. Others had adequate amounts of this ingredient in
their diet. Riboflavin deficiency, found in almost 30% of the vegetarians we studied, may
be associated with increased homocysteine levels by reducing the metabolism of other B
vitamins [51]. A similar percentage of vegetarians was deficient in riboflavin, according to a
study by Majchrzak et al. and was more significant compared to omnivores, of whom 10%
were iodine deficient [51]. Folic acid is a vitamin found mainly in yeast, sprouts, legumes,
green vegetables, and the liver [52]. Among vegetarians, over 70% of the subjects were
deficient in folic acid.

Interestingly, the same number of omnivores did not have enough folic acid in their
diet. Different results were obtained by Schiipbach et al. [53]. According to their study,
vegetarians presented the highest intake of folic acid, followed by vegans, while omnivores
recorded the lowest intake. High levels of folic acid have also been demonstrated in
vegetarians from Spain [54]. Due to the discrepancies between our results and the available
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literature, it is also worth making a more extensive analysis of the status of folic acid in the
diet of Polish vegetarians.

The use of supplements is becoming increasingly popular among various population
groups. A vegetarian diet rises to be deficient, and supplementation may be particularly
justified [55]. Based on the results of our study, we conclude that vegetarians benefit from
supplementation (70% of the surveyed group). Similar results were obtained by Grzelak
et al. [56]. In their case, over 70% of the surveyed vegetarians used supplementation.
Most often, they took preparations with vitamin D and B12, which was also reflected in
the results of our study. In addition, we noted that vegetarians were more likely to take
magnesium supplements.

When designing this study, we were convinced that the blood analysis results of
the examined subjects would help us assess their health condition and show statistically
significant differences for specific parameters. One method of assessing cardiovascular
disease risk is blood analysis for Total-cholesterol, HDL, TG, and LDL. One of the main
causative and modifiable risk factors for atherosclerotic cardiovascular disease is lipopro-
teins, among which low-density lipoproteins (LDL) are the most numerous [57]. High
levels of triglycerides are also associated with cardiovascular disease, metabolic syndrome,
and pancreatitis. Elevated levels of LDL cholesterol and TG may be affected by high SFA
intake [58]. In our study, SFA intake among vegetarians was slightly lower than among
omnivores. In turn, low levels of HDL cholesterol may also contribute to the occurrence
of cardiovascular diseases [59]. In our study, we analyzed the lipid profile of vegetarians
and compared them to a control group of omnivores. In the case of HDL, more than 90% of
vegetarians and omnivores exceeded the minimum reference values, while these differences
were not statistically significant.

Past studies on vegetarians and omnivores evaluating the concentration of this choles-
terol fraction also showed the same results [34,60]. De Biase’s et al. study on vegetarians
and omnivores was designed to compare the TG, HDL, LDL, and total cholesterol values in
both groups. There was a significant difference between the groups for total cholesterol,
LDL, and TG, with these values being higher in omnivores compared to vegetarians and
lower the more restrictive the vegetarian diet was [61]. In our study, in the case of LDL
and TG among vegetarians and omnivores, most subjects had concentrations of both pa-
rameters in line with the reference values. Different results were presented by Saintila
et al. [34]. The vegetarians who participated in their study had higher blood LDL levels
than omnivores. Researchers explained this by the possibility that they consumed more
processed carbohydrates compared to omnivores.

High glucose levels may contribute to hyperglycemia and, consequently, to insulin
resistance and diabetes [62]. Blood analysis showed that most vegetarians did not have
high blood glucose levels. Compared to the results of omnivores, this was not statistically
significant. Still, it may be confirmed that a vegetarian diet could be a preventive measure
in the context of diabetes [63]. Moreover, another study demonstrates that a properly
balanced plant-based diet, particularly a vegan one, improves diabetes management by
reducing blood glucose levels and leading to clinical improvement in people with type 2
diabetes [64]. Lee et al. published the results of a study that checked whether vegetarian
and vegan diets were beneficial in terms of glycemic control in patients with type 2 diabetes.
They found that both diets—a less restrictive vegetarian and a more restrictive vegan diet
led to a reduction in HbAlc (glycated hemoglobin). However, glycemic control was better
with a vegan diet [65]. In our study, we did not analyze glycated hemoglobin, which is
why it is a good starting point for further research on Polish vegetarians in this area.

Albumin is the most abundant protein in human serum. It is used to indicate malnu-
trition [66]. Therefore, we decided to test its concentration in the blood of the surveyed
vegetarians and compare it to omnivores. The results suggest that the nutritional status of
vegetarians and omnivores was at the right level. The same goes for total protein. A few veg-
etarians presented a lower concentration of this parameter than the reference range. Sylvie
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et al. obtained similar results [67]. By analyzing blood samples for albumin concentrations
in 101 vegetarians, they observed that none had below-normal albumin levels.

The blood analysis conducted in our study was intended to indicate deficiencies of min-
erals and vitamins associated with a vegetarian diet. Iron is one such mineral. Plant-based
diets that exclude meat and animal products may have lower iron levels because they only
provide non-heme iron, which has low bioavailability [68]. In addition, vegetarian diets are
rich in iron absorption inhibitors, including phytates and polyphenols [69]. Iron deficiency
can lead to anemia, activate bone resorption, and affect the immune system [69,70]. In
our study, we analyzed the concentration of iron and ferritin in the blood. In the case of
ferritin, most vegetarians had an appropriate level. Iron was within the norm in more
than 70% of vegetarians, with almost 20% having concentrations exceeding the reference
range. Ferritin and iron concentrations were normal among almost all omnivores. Similar
results were obtained by Schiipbach et al. while researching Swiss vegetarians [53]. At the
same time, it is worth noting that more than half of the surveyed vegetarians consumed
adequate amounts of iron. Similar results were obtained by Slywitch et al. [71]. In a study
of over 1300 people, there was no difference in iron deficiency incidence in vegetarians
and omnivores [71]. In our study, more than 20% of the surveyed vegetarians consciously
supplement this mineral, which may also translate into better serum iron levels in these
tested subjects.

Vitamin B12 is essential for cell division and is involved in blood formation and the
proper functioning of the nervous system [72]. Vitamin B12 deficiency can cause abnormal
neurological symptoms and mood and concentration disorders, leading to macrocytic ane-
mia [72,73]. Because they avoid meat products, people on a vegetarian diet are particularly
at risk of deficiency of this vitamin because vitamin B12 is mainly found in products of ani-
mal origin [72]. This was also the case with the vegetarians we studied. The vast majority
presented a concentration of vitamin B12 in the blood that fell below reference values.

Moreover, an insufficient supply of vitamin B12 in food was also noted. None of
the tested vegetarians consumed adequate amounts of vitamin B12 in their food. De-
spite deficiencies, most vegetarians knew the risk of vitamin B12 deficiency, as over 70%
of respondents supplemented it. Existing studies also confirm the notorious problem
of vitamin B12 deficiency among subjects following a plant-based diet [74]. In addition,
vitamin B12 deficiency can cause an increase in homocysteine levels in the blood. In our
study, more than half of the vegetarians had elevated serum homocysteine levels. Almost
without exception, studies comparing blood homocysteine concentrations of vegetarians
and omnivores indicate higher total homocysteine concentrations among vegetarians and
the highest concentrations among vegans compared to omnivores [75]. Despite scien-
tific evidence demonstrating the preventive effect of plant-based diets on cardiovascular
disease [4,6,76], homocysteine accumulation is independently associated with the risk of
cardiovascular disease or endothelial dysfunction [77]. According to a systematic review
and meta-analysis from 2008, for each 5 pmol/L increase in homocysteine, there was a
20% increase in the risk of ischemic heart disease [78].

Also, the vitamin D concentration in the blood serum was lower among vegetarians
than omnivores. The same applies to the intake of vitamin D with food. Such results have
already been confirmed in previous studies [79,80]. Long-term vitamin D deficiency may
be associated with osteomalacia, osteoporosis, and rickets. In addition, it can cause neu-
rological diseases, ischemic heart disease, type 2 diabetes, and autoimmune diseases [81].
Therefore, if it is impossible to consume vitamin D in the diet, the body should be exposed
to sunlight on sunny days, thanks to which vitamin D will be formed in the skin, and
vitamin D supplementation should also be considered [82]. Over half of the vegetarians,
we surveyed were systematically supplemented with vitamin D.

5. Conclusions

To obtain comprehensive results on vegetarians’ health, eating habits, and dietary
style, we utilized various tools that allowed us to conduct a thorough analysis, despite the
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relatively small number of respondents. Polish vegetarians exhibit similar health statuses
and tend towards better health than omnivores. They demonstrate improved body compo-
sition indices as determined by the BIA method. Biochemical blood analysis revealed no
significant differences in blood parameters between vegetarians and omnivores. However,
vegetarians were found to have specific deficiencies, such as vitamin By, vitamin D, and
elevated homocysteine levels, which may be attributed to a lack of vitamin By, intake.

Moreover, most surveyed vegetarians reported taking supplements of minerals and
vitamins that are difficult to obtain solely from a plant-based diet, indicating their height-
ened awareness of the risk of nutritional deficiencies associated with such dietary choices.
Vegetarians also exhibit a better nutritional status than omnivores and adhere to accepted
dietary principles, consuming higher quantities of vegetables, fruits, and cereals while
consuming fewer sugary drinks, energy drinks, and fast-food meals. Additionally, the
lifestyle of vegetarians can be characterized as healthy due to their greater willingness
to engage in physical activity compared to omnivores and adequate sleep. Although our
study was limited by the small sample size, conducting a more extensive analysis on a
larger population of Polish vegetarians would be valuable.
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0 Abstract

Introduction and Objective. Among the factors influencing
the development and inhibition of depression symptoms
are food and nutrients. The aim of the study was analysis of
depression symptoms among vegetarians and omnivores in
Poland using BDI-Il and assessment of the quality of their diet.
Materials and method. The study involved women, 50
vegetarians and 50 omnivores, aged 17-50. BDI-Il, authors
questionnaire and nutritional diary were used for the analysis.
Results. Statistical analysis showed no significant relationship
between the duration of the vegetarian diet and the
occurrence of depression. There was no correlation between
supplementation and the appearance or absence of depression
symptoms. Vegetarians with symptoms of depression provided
adequate amounts of magnesium. The results were statistically
significant. Vitamin B, deficiency was found in vegetarians with
and without depressive symptoms (p>0.05). The consumption
of omega-3 fatty acids, tyrosine and tryptophan was higher
among non-depressives among vegetarians and omnivores.
These results were not statistically significant. Vegetarians
with symptoms of depression consume more alcohol (p>0.05).
Vegetarians with symptoms of depression and omnivores
without symptoms also consumed the most caffeine (p>0.05).
Conclusions. Depressive symptoms were more common
among vegetarians. Analysis shows that it is impossible to
find a nutritional cause that would have a significant impact
on the development of depressive symptoms. In the studied
group of vegetarians, nutrition was a insignificant factor in the
presence or absence of depressive symptoms. Nevertheless,
thereis a need for additional research on theimpact of a plant-
based diet on the mental health of the vegetarian community,
among both men and women.
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I Streszczenie

Wprowadzenie i cel pracy. Jednym z czynnikéw wptywaja-
cych na rozwdj i hamowanie objawéw depresji jest zywnosc
i sktadniki odzywcze. Celem pracy byta analiza objawéw de-
presji wsrdd polskich wegetarian i wszystkozercéw za pomoca
BDI-Il oraz ocena jakosci ich diety.

Materiati metody. W badaniu wzieto udziat 50 wegetarianek
i 50 kobiet spozywajacych mieso w wieku od 17 do 50 lat.
Do analizy wykorzystano BDI-II, autorski kwestionariusz oraz
dzienniczek zywieniowy.

Wyniki. Analiza statystyczna nie wykazata istotnego zwigzku
miedzy czasem trwania diety wegetarianskiej a wystepowa-
niem depresji. Nie stwierdzono korelacji pomiedzy suple-
mentacja a pojawieniem sie lub brakiem objawéw depres;ji.
Wegetarianki z objawami depresji dostarczaty swojemu orga-
nizmowi odpowiednie ilosci magnezu, przy czym wyniki te
byty istotne statystycznie. Niedob6r witaminy B, stwierdzono
zarébwno u wegetarianek z objawami depresji, jak i u tych bez
takich objawéw (p>0,05). Spozycie kwaséw ttuszczowych
omega-3, tyrozyny, tryptofanu byto wyzsze wsréd oséb bez
depresji zarbwno w grupie wegetarianek, jak i wszystkozer-
nych, jednak wyniki te nie byty istotne statystycznie. Wege-
tarianki z objawami depresji pity wiecej alkoholu (p>0,05).
Wegetarianki z objawami depresji i wszystkozerne bez obja-
wow réwniez spozywaty najwiecej kofeiny (p>0,05).
Whnioski. Objawy depresyjne czesciej wystepowaty wsréd
wegetarianek. Z przeprowadzonej analizy wynika, Ze nie jest
mozliwe znalezienie przyczyny zywieniowej, ktéra miataby
istotny wptyw na rozwdj objawéw depresyjnych. W badanej
grupie wegetarianek odzywianie nie miato wigkszego wptywu
na wystapienie lub brak objawéw depresyjnych. Niemniej
jednak istnieje potrzeba dodatkowych badan nad wptywem
diety roslinnej na zdrowie psychiczne spotecznosci wegeta-
rianskiej, nie tylko kobiet, ale takze mezczyzn.

Stowa kluczowe
depresja, objawy depresji, dieta wegetariariska, BDI-Il, zywie-
nie wegetarian
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INTRODUCTION

Depression is a mental illness that affects approximately 350
million people worldwide, and affects women more often
than men [2]. In Poland alone, the number of people suffering
from the disease exceeds 4 million [1]. Depression is cha-
racterized by malaise, mood instability, sadness, emptiness,
irritability, negative self-esteem, and withdrawal behaviour
from social life [3]. Many tools are used to diagnose and
monitor depression; however, the one most frequently used
is the Beck Depression Inventory-II, a standardized diagno-
stic tool for assessing depression symptoms in the general
population, tracking changes in the severity of symptoms,
and monitoring the course of treatment [4].

One factor that affects the risk of its occurrence is diet.
Along with food, nutrients are consumed which play a cru-
cial role in the functiong of the human mind [5]. The right
amount of specific food ingredients is required to produce
neurotransmitters. These include amino acids (tyrosine,
tryptophan), B vitamins (B, B,,, folic acid), as well as mi-
nerals: zinc, copper, iron, and magnesium [6,7]. The above-
-mentioned nutrients are commonly found in foods (Tab. 1.

An insufficient supply of the above ingredients increases
the risk of depression. In the case of, e.g., lack of an adequate
amount of tyrosine and tryptophan will result in a deficien-
cy of noradrenaline and dopamine, consequently leading
to depression [19]. Omega-3 fatty acids are important for
the proper functioning of nerve transmission and affect
the production of serotonin, noradrenaline and dopamine.
A deficiency of omega-3 fatty acids can disrupt the balan-
ce and lead to mood disorders, including depression [20].
Vitamin B, B,, and folic acid also have neurotransmitter
functions, and deficiency leads not only to dysfunction but
also to increased levels of homocysteine which, among other
things, disrupt the functioning of the brain, [21]. In turn, zinc
and iron play an important role in the regulation of cellular

Table. 1. Natural sources of food ingredients responsible for the pro-
duction of neurotransmitters

Nutrient Food source
. Cheese, soybeans, beef, lamb, pork, fish, chicken, nuts, eggs, dairy,

Tyrosine X

beans, and whole grains [8].

Mozzarella cheese, pumpkin seeds, sesame seeds, sunflower seeds,
Tryptophan cheese, pork, poultry, linseed, tuna, trout, cocoa, cod, salmon,

cashew nuts, walnuts, hazelnuts, boiled eggs [9].

— Chickpeas, beef liver, tuna, salmon, chicken breast, boiled potatoes,
Vitamin B R
6 turkey, banana, bulgur, nuts, spinach and tofu [10].

Beef, beef liver, mussels, salmon, milk, natural yogurt, cheddar
Vitamin B,  cheese, eggs, turkey breast, as well as in plant based-products. e.g.

tempeh, sea-buckthorn jam and pickled parsley juice [11,12].

Beef liver, wheat germ, peanuts, as well as green vegetables: coo-
Folic acid ked spinach, asparagus, brussels sprouts, romaine lettuce, avocado,

raw spinach, broccoli and green peas [13].
Zinc Beef tenderloin, oatmeal, pumpkin seeds, wholegrain products [14]

Beef liver, dark chocolate, shiitake mushrooms, boiled potatoes,
Copper

cashew nuts [15].

Canned white beans, beef liver, cooked lentils, cooked spinach,
Iron

tofu [16].

. Pumpkin seeds, chia seeds, almonds, spinach, cashews, peanuts,

Magnesium .

soy milk, black beans, peanut butter [17].
Omeqa-3 Flaxseed, flaxseed oil, chia seed, herring, canola oil, mackerel, sal-

9 ) mon, soybean oil, rainbow trout, mayonnaise, tuna, canned beans,

fatty acids

wholegrain bread [18].

functions and neuromodulation. Copper, as a component of
enzymes, plays a key role in anti-oxidant protection, reducing
oxidative stress, which is one of the causes of depression [22].
Magnesium is an essential element involved in the reactions
that regulate the body»s response to stress on several levels.
It is essential for the proper functioning of receptors and
enzymes involved in neural transmission, including the
synthesis of neurotransmitters such as serotonin [23].

The traditional omnivore diet is based on all foods, and
there are no restrictions on consuming meat and animal
products; it is usually rich in saturated fatty acids, arachido-
nic acid, found in meat and associated with lowering mood
[24]. Vegetarian diets are the opposite of omnivorous diets.
They are characterized by resignation from eating meat and,
depending on the restrictions, animal products such as dairy
products, eggs, and honey in favour of more vegetables, fruits,
and cereal products [25]. Research confirms that plant-based
diets mainly reduce the risk of diet-related diseases, such as
hypertension, obesity, type II diabetes, metabolic syndrome,
and cancer, e.g., large intestine and prostate [25, 26, 27, 28].

The results of some studies indicate a correlation between
the use of a plant-based diet and the occurrence of depres-
sion [29, 30, 31]. In a comparative study of mood, lifestyle,
and diet among vegans and people on a conventional diet,
herbivores had better mental health associated with less
stress and anxiety [32]. Askari et al. summarized the results
of more than a dozen studies that included European and
Asian vegetarians and vegans, examining their tendency to
develop depression or anxiety. Although most analyzes did
not link the use of plant-based diets with the occurrence of
depression [33], different results have been presented in the
meta-analysis by Iguacel et al. [34]. Studies have shown that
vegan and vegetarian diets were associated with a higher
risk of depression and anxiety. Also, in Germany, anxiety
and depressive disorders more often affected adult vegans
after considering socio-demographic characteristics with
cross-sectional data [35].

In contrast, an Australian study, also designed to show the
effect of a plant-based diet on depression, emphasized the
quality of the diet. 219 vegetarians and vegans aged 18-44
were surveyed. It was shown that a low-quality plant-based
diet was associated with increased depressive symptoms
and a high-quality plant-based diet with a reduction in the
symptoms [36].

To date, no such studies have been conducted among the
Polish population.

OBJECTIVE

Due to such divergent results, the aim of the study was to car-
ry out a comparative analysis of the occurrence of depressive
symptoms among Polish vegetarians and omnivores using
the Beck Depression Inventory, and assess the quality of their
diet. The research hypothesis assumed that providing the
right amount of nutrients with diet and supplementation is
associated with a lower risk of depressive symptoms. In the
case of subjects using a plant-based diet, it was also checked
whether the length of the plant-based diet significantly im-
pacted the appearance of depression symptoms.
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MATERIALS AND METHOD

The study was conducted according to the guidelines of the
Declaration of Helsinki and approve by the University Ethics
Committee for Scientific Research with the Participation of
People of the University of Life Sciences in Lublin, eastern
Poland (Resolution No. UKE/01/2023).

Study group. To select a group of subjects using a vegetarian
diet, an advertisement was published via a forum of people
using plant-based diets on a popular social networking site
between February — April 2023. 50 women and 7 men applied
for the study. Due to such a significant disproportion in the
number of representatives of both genders, men were exclu-
ded from the research, leaving a group of women aged 17-50
as participants. To maintain gender homogeneity, 50 women
following a conventional diet were also selected via a social
networking site. This group consisted of women aged 18-50.
Participation in the study was voluntary and anonymous.

Research tools. Beck's Depression Inventory II (BDI-II,
a questionnaire consisting of 21 items, on which answers
are scored on a 4-point scale ranging from 0, indicating no
symptoms, to 3, indicating severe symptoms [37]. BDI-II
questions concern, e.g., sadness, pessimism, loss of pleasu-
re, failures, energy loss, sleep rhythm changes, irritability,
difficulty concentrating, fatigue, suicidal thoughts, etc. [38].
The result is obtained by summing-up the points for all 21
items. Severe depression is considered to be >29, moderate
depression - 20-28, mild depression - 14-19 points, and lack
of depressive symptoms — <14 points [4].

An original survey questionnaire containing questions
about the respondents> age, gender, education, body weight
and height, and use of supplementation, was also used in the
survey. Additional questions concerned the type of plant-
-based diet used and the length of use of a given plant-based
diet. Body mass index (BMI) was calculated based on weight
and height.

Food diary. Each respondent filled in a 3-day diary with
a quantitative indication of food products consumed. The
logs were analyzed using the Aliant 2.0 software (Anmarsoft,
Poland). This made it possible to obtain information on the
diet of the surveyed women, compare it with the Dietary
Reference Value of EFSA (European Food Safety Authority)
[39], and to indicate nutritional deficiencies of given nutrients
which affect the severity of depression symptoms.

Statistical analysis. Statistical analysis was performed using
Statistica software (v13.3, StatSoft, Poland). Data expressed
on a qualitative scale were presented as the number and
percentage of the sample. The Chi-squared test (x2) was used
to compare the relationships between variables expressed in
the qualitative scale. Data expressed on a quantitative scale
were presented as mean with standard deviation (SD). De-
pending on the result of the Shapiro-Wilk test (assessment of
compliance with the normal distribution), the student>s t test
or Mann-Whitney test were used. Results were considered
statistically significant when p<0.05.

RESULTS

The study involved 50 women following one of the types
of a vegetarian diet (lacto-ovo-vegetarian, lactovegetarian,
ovovegetarian, vegan) and 50 women on a conventional diet.
Table 2 presents the characteristics of the studied groups.
Both groups differed significantly in terms of age and level
of education (p<0.001). The age of the subjects differed sig-
nificantly, with the group of vegetarians being dominated by
younger participants aged 17-30 years, while among those
following a conventional diet, the majority were women
aged 18-50 years. BMI (Body Mass Index) was calculated for
each subject, determining the body weight ratio to height.
The vast majority of both vegetarians and omnivores were
characterized by proper body weight. The two groups had no
significant differences regarding BMI (p>0.05).

Table 2. Characteristics of the studied sample according to dietary
pattern

Vegetarians Omnivores
N =50 N = 50 P Value
Age groups, N (%)
17 years 13 (26) 0(0)
18-30 years 31(62) 3(66)
0.00002**
31-50 years 5(10) 16 (32)
51-60 years 1(2) 1(2)
BMI category, N (%)
Underweight 11(22) 4(8)
Correct weight 34 (68) 36 (72)
0.15103
Overweight 3(6) 7(14)
Obesity 2(4) 3(6)

Note: Data are presented as number (percentage) of participants; ** p<0.001, level of significance
assessed by Chi-Square test

The research results obtained by using the Beck-II In-
ventory show the division of vegetarians and those using
a conventional diet with women who were not characterized
by symptoms of depression, and those who had symptoms
of mild, moderate, and severe depression. The results of this
analysis are statistically significant (p<0.001) (Tab. 3). In the
group of vegetarians, only 12 subjects were not characterized
by symptoms of depression, and 28 in the group of meat ea-
ters. Due to the small number of respondents in each category
of depression, which made it impossible to conduct a detailed
analysis of the differences between them, it was decided that
in the other part of the results, all women with symptoms of
depression should be grouped into one category of ‘subjects
with depression’, i.e. vegetarians with depression (VWD).

Table 3. Level of depression according to the Beck’s Depression Inventory
I (BDI-Il) and type of dietary pattern

BDI-Il
Depression
’ No N=60
Dietary d . - PVal
pattern, N (%) ERISSsIon Mild Moderate Severe alue
N=40 depression  depression Depression

N=18 N=18 N=24

Vegetarians 12(30) 12 (67) 7 (39) 19 (79)
0.00040%*

Omnivores 28(70) 6(33) 11(61) 5(21)

Note: Data are presented as number (percentage) of participants; ** p<0.001, level of significance
assessed by Chi-Square test
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When surveying the respondents, a question was asked
about the diet period to indicate the relationship between
the length of the diet and the occurrence of depression. In
the case of women on a conventional diet, all subjects had
followed this diet since birth. The duration of their use of
a plant-based diet varied among vegetarians (Tab. 4). Those
who had been vegetarian for less than a year suffered from
depressive symptoms. The highest percentage of vegetarians
used a plant-based diet from 1-4 years, and the most sig-
nificant percentage of this group was characterized by de-
pression. However, statistical analysis showed no important
(p>0.05) relationship between the duration of the vegetarian
diet and the occurrence of depression.

Table 4. Association between length of the vegetarian diet and occur-
rence of depression in the vegetarian group N=50)

Vegetarians with  Vegetarians with
Length of vegetarian diet, 9 9

o no depression depression P Value
N (%) N=12 N=38
<1year 0(0) 6.0 (16)
1-4 year 6 (50) 22.0 (58)
0.14005
5-9 years 3(25) 7.0 (18)
=10 years 3(25) 3.0(8)

Note: Data are presented as number (percentage) of participants, level of significance assessed
by Chi-Square test

Due to the scientific confirmation that body image per-
ception measurements are strongly related to depression
[40], it was decided to check whether the level of BMI and
the perception of one's body weight by the respondents were
associate in them with depression symptoms. Table 5 shows
the number of subjects in each BMI category and the inciden-
ce of depression, broken down into the group of vegetarians
and those using a conventional diet. The highest percentage
of women with symptoms of depression was characterized
by proper body weight. Statistical analysis of the relationship
between BMI and the occurrence of depression among the
respondents indicates no significant relationship (p>0.05).

Table 5. Association between BMI and occurrence of depression in
vegetarian and omnivores groups

Vegetarians N=50 Omnivores N= 50

No de- De- No de- De-
BMI, N (%) pression  pression PValue pression pression P Value
N=12 N=38 N=28 N=22
Underweight 4(33) 7(19) 3(11) 1(5)
Correct weight 7 (59) 27 (71) 19 (67) 17 (77)
0.19201
Overweight 1(8) 2(5) 3(11) 4(18)
Obesity 0(0.0) 2(5) 3(11) 0(0)

Note: Data are presented as number (percentage) of participants, level of significance assessed
by Chi-Square test

Another examined relationship was the supplementa-
tion of some nutrients and the occurrence of depression
symptoms. VWD were the most significant percentage of
women using supplementation (Tab. 6). More than 60% of
the VWD group used supplementation, the most frequently
used were vitamin D, B, ,, and magnesium. Other ingredients
that were not listed in the survey were omega-3 acids and
multivitamin preparations. Among omnivores, vitamin D
was the most frequently supplemented ingredient, and none

Table 6. Supplementation and occurrence of depression among vege-
tarians and omnivores

Vegetarians N=50 Omnivores N=50

Supplemen-  No de- . No de- .
- ) Depression A Depression

tation, pression N= 38 P Value pression N=22 P Value
N (%) N=12 B N=28 -
Yes 8(67) 25 (66) 19 (68) 14 (64)

0.76907 0.75470
No 4(33) 13 (34) 9(32) 8(36)
Supplemented nutrient n (%)
Iron 5(42) 8(21) 0.29751 5(18) 2(9) 0.63392
Calcium 1(8) 2(5) 0.75903  2(7) 2(9 0.78482
Zinc 1(8) 3(8) 0.57448 3(11) 1(5) 0.78482
Vitamin D 5(42) 17 (45) 0.88332 13 (46) 10 (45) 0.94531
Vitamin B, 6 (50) 21(55) 098940 3(11) 0(0) 0.32526
Vitamin B, 1(8) 2(5) 0.75903 2(7) 0(0) 0.58062
Biotin 0(0) 5(13) 043973  3(11) 1(5) 0.78482
Magnesium 4(33) 9(24) 0.77421 8(29) 1(5) 0.06811
Others 1(8) 4(11) 0.74054  6(21) 5(23) 0.81511

Note: Data are presented as number (percentage) of participants, level of significance assessed
by Chi-Square test

of the respondents used vitamin B ,. Other supplemented
ingredients included omega-3, collagen, folic acid, iodine,
and vitamin C. Statistical analysis showed no significant
relationship between supplementation and the occurrence
of depression in both groups.

The results of comparing the relationship between the qua-
lity of nutrition and the occurrence of depressive symptoms
among vegetarians and meat eaters are presented in Table 7.
Their average 3-day consumption was compared to the EFSA
nutritional standards for individual ingredients. The results
are shown in the AR (according to references) and BR (below
references) columns.

When analyzing the consumption of nutrients by VWD,
it can be seen that vegetarians provided adequate amounts
of fibre, magnesium, copper, folic acid, and zinc, compared
to women on a conventional diet. These results were sta-
tistically significant (p<0.05). They provided significantly
less vitamin K and vitamin B, which was also statistically
significant (p<0.05). A greater number of VWD were also
deficient in iodine and vitamin D, but these results were not
statistically significant (p>0.05). Vegetarians without symp-
toms of depression (VWND) provided adequate amounts of
phosphorus, vitamin A, vitamin D, folic acid, and vitamin
C. Nevertheless, the results were statistically insignificant
(p>0.05). Among VWND, adequate amounts of potassium
(p<0.05), vitamin E (p<0.05), and vitamin B, (p<0.05) were
provided by omnivore, compared to vegetarians. Statistically,
significantly less vitamin B, was provided by VWND.

The study also compared the average intake of energy,
macro-nutrients, minerals, vitamins, selected amino acids,
alcohol, and caffeine over three days among vegetarians and
non-vegetarians with and without symptoms of depression
(Tab. 8). Compared to vegetarians, non-vegetarians expended
significantly more energy, resulting in a high fat and protein
intake in women with and without depression. Omnivores
with symptoms of depression (OWD) and omnivores with no
symptoms of depression (OWND) consumed slightly more
carbohydrates. Despite this, VWD consumed statistically
significant more fibre compared to OWD. Fibre intake among
VWND and OWND was at a similar level.



Medycyna Ogélna i Nauki o Zdrowiu

MONZ

Paulina Jedut, Pawet Glibowski, Wojciech Styk, Katarzyna ltowiecka. Comparative analysis of the depressive symptoms and diet quality between Polish vegetarians...

Table 7. Adherence to EFSA standards for nutrient intake between vegetarians and omnivores with and without depression.

Nutrients [PRI or Al], N

Depression N=60

No Depression N= 40

(%)

Vegetarians N=38

Omnivores N= 22

Vegetarians N=12

Omnivores N= 28

P Value P Value
AR BR AR BR AR BR AR BR

Fibre [>25] 33(87) 5(13) 11(50) 11 (50) 0.00500* 8(67) 4(33) 20(71) 8(29) 0.93998
Potassium [>3500 mg] 7(18) 31(82) 9 (41) 13(59) 0.06078 0(0.0) 12 (100) 16 (57) 12 (43) 0.00246**
Phosphorus [>550 mg] 36 (95) 2(5) 21(95) 1(5) 0.62294 12 (100) 0(0) 28(100) 0(0) 1.0000
Magnesium [>300 mg] 33(87) 5(13) 13 (59) 9 (41) 0.03297* 7 (58) 5(42) 19 (68) 9(32) 0.82820
Copper [21.3 mg] 36 (95) 2(5) 13 (59) 9 (41) 0.00198* 9(75) 3(25) 19 (68) 9(32) 0.93998
lodine [>150 ug] 6(16) 32(84) 1(5 21 (95) 0.37338 0(0.0) 12 (100) 2(7) 26 (93) 0.87421
Vitamin A [2650 pg] 34 (89) 4(11) 19 (86) 3(14) 0.95563 12 (100) 0(0) 23 (82) 5(18) 0.29682
Vitamin D [>15 pg] 0(0) 38(100) 1(5) 21(95) 0.78023 12 (100) 0(0) 0(0) 28 (100) 1.0000
Vitamin E[>11 mg] 19 (50) 19 (50) 12 (55) 10 (45) 0.73421 5(42) 7 (58) 21 (75) 7 (25) 0.04538*
Vitamin K [>70 pg] 14 (37) 24 (63) 2(9) 20 (91) 0.04139* 6 (50) 6 (50) 10 (36) 18 (64) 0.40043
Vitamin B, [>1.6 mg] 9(24) 29 (76) 10 (45) 12 (55) 0.08326 4(33) 8(67) 23(82) 5(18) 0.00800%*
Vitamin B,[>1.6 mg] 23 (61) 15(39) 16 (73) 6(27) 0.33503 5(42) 7 (58) 22 (79) 6(21) 0.02463*
Folic [>330 pg] 32(84) 6(16) 11 (50) 11 (50) 0.00499* 8(67) 4(33) 20(71) 8(29) 0.93998
Vitamin B, [>4 ug] 0(0) 38 (100) 7(32) 15 (68) 0.00103* 0(0) 12 (100) 9(32) 19 (68) 0.06910
Vitamin C [>95 mg] 33(87) 5(13) 15 (68) 7(32) 0.08673 10(83) 2(17) 21 (75) 7 (25) 0.86875
Zinc [7.5- 212.7 mg] 24 (63) 14 (37) 16 (73) 6.0 (27) 0.00440* 7 (58) 5(42) 25 (89) 3(11) 0.09652

Note: Data presented as number (percentage) of participants; *p<0.05; ** p<0.001, level of significance assessed by Chi-Square test; AR - According to References; BR - Below References

Consumption levels of both omega-3 fatty acids were lower
among VWD and VWND; in particular, VWD consumed
the least. In the case of omega-6 fatty acids, OWD had the
lowest consumption; in the case of VWD they consumed

more omega-6 fatty acids compared to VWND. However,

these differences were not statistically significant.

Salt and sodium intake among both VWD and VWND
was statistically significantly lower compared to omnivores.

Table 8. Three-day average intake of energy, macronutrients, minerals, vitamins, selected amino acids, alcohol, and caffeine among vegetarians
and omnivores, with and without depressive symptoms

Vegetarians Omnivores Vegetarians Omnivores
Nutrients Nutrients
[%+SD] Depression No Depression No %+ SD] Depression No Depression No
Depression Depression Depression Depression
Energy, kcal 1516 +311°  1533+358% 1836+470" 1921 +400* Copper, mg 1.98+05" 174067 145+061" 1.77+0.89
Total protein, g 556+169° 60.8+19.1% 82+296" 86.1+£29.5% Manganese, mg 6.44+232" 5411249 459+248° 4971252
Fat, g 51.5+162° 543+16.1% 66+243"°  78.1+29.5¢ Selenium, ug 21.1+133  144+6.07 175+21.09 20.5+23.7
Carbohydrates, g 2124377 211+495 24174662  235+61.8 lodine, pg 674+533  528+293  59.4+356 66.5 + 41
Fiber, g 326+7.56°  28.8+8.1 252+9.11°  285+11.2 Vitamin A, pg 1147 £592 1620+1140 1507 +107 1832+ 1031
Vegetableprotein,g 41.1+126° 33.8+103 308+10.1°  309+14 Vitamin D, ug 1.59+143  158+139% 283+338 336+294°
Animal protein,g  11.5£108% 199+11.7% 452+236" 445+182* Vitamin E, mg 125+556 129707  146+10.1 17+876
Omega-3 fatty 148406 16407 205 B0 2461 88 Vitamin K, ug 59.8+557°  118+129  60.5+144% 270+391°¢
acids, g Vitamin B,, mg 136+048 113+044° 14807  149+046°
(a)cri‘:fsgg'é fatty 1164423  109+53 104+58  126+82 Vitamin B, mg 13+041°  138+04° 172+065° 193+052*
> N . . .
Trans fatty acids,g ~ 0.06% 0.1 01£02  008:009 008011  aminB,mg 108x26 975+2877 183113 195£9.57
Sodium, mg 1703+ 674" 1776 £525% 2736+1698° 2569+ 1119* Vitamin B, mg 159£036 1:51£039° 238177 253+15°
salt, g 442173°  458£134° 7061439 eolEEE: Folates, ug 396+ 77 389+98 373+174 452+ 221
i i * # - #
Potassium, mg 30825558  27614575¢ 311241016 35811132+  taminB,, kg Q094" 1671097 35:£264° 357+195
Calcium, mg 750+381  831+287 7284364 9134472 Vitamin €, mg 162:£59 14748 1722143 198+138
; . . . .
Phosphorus,mg 10894243 11204285 12604472 13284510  /OSnemd 13687 19046687 2630+£1224° 2639920
Magnesium, mg 3872988 3472121 3322132 3742135 Tryptophan, mg 579+19" 675+246%  982+435°  981+351*
Iron, mg 1405+3.48" 123+353  114+37¢ 13.9+49¢ Alcohol, g 6O8:1TE 221+5.71 0-13+046 00
Zinc, mg 8724192 8744251 103443 109437 Caffeine, mg 719+838  292+612  304+593  59.1+57.7

$ statistically significant difference (p<0.05) between vegetarians with and without symptoms of depression;

£ statistically significant difference (p<0.05) between omnivores with and without symptoms of depression;
“statistically significant difference (p<0.05) between omnivores and vegetarians with symptoms of depression;
#statistically significant difference (p<0.05) between omnivores with vegetarians without symptoms of depression, level of significance assessed by the student’s t testand U Mann-Whitney test.
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OWND supplied the most potassium with food compared
to the other groups studied. Compared to VWND, this dif-
ference was statistically more significant.

VWD provided significantly more iron (p<0.05), copper
(p<0.05), and manganese (p<0.05) compared to OWD. In
the case of VWND, the intake of these minerals was lower
compared to VWD, but these values were statistically insig-
nificant (p>0.05). The consumption of other minerals was
not statistically significant in any of the variants (p>0.05).

Vitamin D intake was higher for omnivores and statisti-
cally significantly higher for OWND compared to VWND
(p<0.05). Both VWND and OWND, consumed significantly
more vitamin K than women with symptoms of depression
- in the case of omnivores, this difference was statistically
significant, while in the case of vegetarians it was not stati-
stically significant.

Vitamin B, intake of vegetarians and omnivores was sta-
tistically significantly higher among women without symp-
toms of depression. VWD provided statistically significantly
less vitamin B, compared to OWD. The most vitamin B,
was consumed by OWND and this amount was statistically
significantly higher compared to VWND. In the case of vita-
min B_ intake, statistically significantly more was consumed
by VWD, compared to the same group among omnivores.
Among women without symptoms of depression, the intake
of vitamin B, by vegetarians was statistically significantly
lower compared to omnivores. Similar differences in dietary
intake were observed in the context of vitamin B ,. Depressed
vegetarians provided statistically significantly less of it com-
pared to OWD. Among women without symptoms of depres-
sion, significantly more omnivores consumed vitamin B,,.

Tyrosine intake was significantly higher among omnivores,
both with and without depressive symptoms, compared to
VWD and VWND. The differences in tyrosine consumption
between VWD and OWD, and between VWND and OWND,
were statistically significant (p<0.05). Of all subgroups, VWD
consumed the least tyrosine with food.

As with tyrosine, tryptophan intake was greater among
women without depression symptoms than women with
depression symptoms. Statistically significantly more tryp-
tophan was consumed by OWD compared to VWD. A si-
milar relationship occurred among OWND and VWND.
Statistically significantly more tryptophan along with the
diet was consumed by omnivores compared to vegetarians.

Vegetarians consumed more alcohol, especially VWD.
OWND did not drink alcohol. VWD and OWND consumed
the highest amount of caffeine; however, the comparison of
alcohol and caffeine consumption was statistically insigni-
ficant (p>0.05).

DISCUSSION

The study aimed to compare the occurrence of depressive
symptoms among Polish vegetarians and meat eaters and
to assess the correlation between its occurrence and the
quality of nutrition of both groups. Despite various valida-
ted screening tools for detecting depressive symptoms, the
Beck Depression Inventory Second Edition (BDI-II) was
selected for use in the study. The BDI-II is used to screen
for the symptoms of depression and is very useful in the
initial diagnosis of the disease. As a self-report tool, it allows
for a quantitative assessment of the severity of depression.

According to Wiglusz et al. [41], the BDI-II is an important
psychometric measure of depressive disorders, maintaining
appropriate sensitivity and specificity, high negative predic-
tive value (NPV), acceptable predictive value (PPV), with an
optimal cut-oft point of 18 for the diagnosis of depression.

This study is the first to be conducted on a group of Polish
participants which included vegetarians. Similar studies have
been conducted in other European countries, e.g. in Germany
[35] and France. In the French study, a similar analysis was
made of the relationship between the occurrence of depres-
sion and the type of diet — vegetarian and conventional.
Over 6,500 people participated in the study, of whom over
70% were women. The group of vegetarians numbered over
800 subjects. The results showed that those on a vegetarian
diet had no increased risk of anxiety or depression. The dif-
ference between this and the current study is that the latter
study did not measure some significant potential covariates
that could have influenced the development of depressive
symptoms — such as alcohol. The researchers in the French
study indicated that their measurements were based solely
on the information reported by the participants. Therefore
they did not exclude the possibility that some participants
who answered that they rejected easting meat or fish, did not
completely abstain from their consumption [42].

In the current study, each participant was asked to keep
a 3-day food diary, specifying the exact dishes and food
products consumed on those days, along with weight and
home measurements. This allowed for a thorough check of
the meals consumed and obtaining the most accurate results
from the nutritional analysis in the Aliant programme. This
may be why the results in the current study differ slightly, and
the group of vegetarians had a higher percentage of depressive
symptoms (N=12) compared to non-vegetarians (N=28).

The study analyzed whether the level of BMI had an im-
pact on the appearance of depressive symptoms among the
participants. Based on a survey by Stolinska et al. [43], it
was assumed that the BMI among vegetarians would be
appropriate. The Stolinska study also involved dividing the
women into two groups according to their diet — conventional
(omnivores) or vegetarian. BMI in the group of omnivores
indicated obesity, which was significantly higher in this
group compared to vegetarians, whose BMI was normal. In
the current study, most vegetarians and omnivores were cha-
racterized by an average body weight; a few were overweight
or obese. Therefore, the BMI had no significant effect on the
occurrence of depressive symptoms.

Dietary supplements are top-rated in many social groups.
Their use in some cases seems appropriate and sometimes
necessary due to nutritional deficiencies [44]. It is justified to
use supplementation in restrictive diets, including vegetarian
diets, which may increase the risk of deficiencies, especially
vitamin B ,, vitamin D, omega-3 fatty acids, calcium, iron,
and zinc [45]. In the study carried out by Grzelak et al. [44],
out of 47 vegetarians and 207 omnivores, supplementation
was used by 72% and 46%, respectively, of the participants.
Both, in the above-mentioned and the current study, vege-
tarians most often used the supplemented vitamin B , and
vitamin D. Magnesium, zinc, and iron were next in order
in both studies. In the current study, vegetarians also su-
pplemented their diet with biotin, vitamin B, and omega-3
fatty acids, collagen, folic acid, and vitamin C. There was no
statistically significant correlation between supplementation
and the appearance or absence of depression symptoms. This
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is particularly perplexing because the beneficial effects of
supplementation have been demonstrated, including a sig-
nificant reduction in symptoms of depression through the
use of magnesium. In a randomized clinical trial, Tarleton
etal. [46] showed that using magnesium supplementation in
the amount of 248 mg for 6 weeks resulted in a significant
reduction of depressive symptoms in adults, compared to the
placebo group. There is also a study on the impact of daily
magnesium intake on preventing depression, and a corre-
lation has been reported between using this element with
a lower risk of depressive symptoms in the future [47]. It is
all the more interesting that in the current study, vegetarians
with symptoms of depression consumed adequate amounts
of magnesium, results that were statistically significant. It is
probable that other factors unrelated to the supply of mag-
nesium with diet influenced the occurrence of depressive
symptoms.

The use of any diet, whether conventional diet or a more
restrictive diet, can involve nutritional deficiencies which
contribute to various diseases, including depression. Studies
indicate several mechanisms between mental health and die-
tary deficiencies of critical nutrients, including vitamin B ,,
folic acid, omega-3 fatty acids, or increased intake of omega-6
fatty acids, fiber, vitamin C, vitamin E, and vitamin A [33,48].

In the current study, the quality of nutrition of both
groups — vegetarians and omnivores — was analyzed, with
the participants divided into women showing symptoms of
depression and without symptoms, based on EFSA nutrition
standards. Most vegetarians consume adequate amounts
of fibre compared to omnivores. Typical for the vegetarian
group of women, excluding meat and limiting products of
animal origin, vitamin B , deficiencies, were noted in the diet.
This concerned both women with and without symptoms of
depression. Currently, researchers are trying to determine
the link between vitamin B, and depression and the fact
that its supplementation can slow down the progression of
depression or prevent it. Some clinical studies have shown
that higher levels of vitamin B, in the body result in better
outcomes in patients with depression, reducing its symptoms
over time [49-52]. However, a meta-analysis, carried out in
2021 which aimed to assess the effects of vitamin B , supple-
mentation on cognitive functions, depressive symptoms, and
idiopathic fatigue, showed that vitamin B , supplementation
probably does not improve cognitive functions and depres-
sive symptoms in people without advanced neurological
disorders [53]. Due to inconsistent scientific reports, it is
still worth considering the relationship between the level of
vitamin B, in the diet and the occurrence or reduction of
depressive symptoms, not only among vegetarians.

Among the ingredients involved in building neurotrans-
mitters and showing positive effects on the brain and mental
health, omega-3 fatty acids deserve attention. Their redu-
ced concentration in the brain may cause changes in its
functioning, including changes in the size of neurons and
deterioration of learning and memory [54]. Omega-3 fatty
acids increase dopamine levels in the frontal cortex and bind
to dopamine receptors, improving mood [55]. In addition,
they have anti-inflammatory effects and thus may reduce
pro-inflammatory cytokines, characteristic of people with
depression [56].

In clinical trials performed as early as the 1990s in
which the participants suffered from mood disorders, it
was shown that those with symptoms of depression had

a lower concentration of omega-3 fatty acids in the plasma
and erythrocyte cell membrane, compared to people without
such symptoms [57, 58]. One of the studies conducted on
young adults (average age 33 years) described the effects of
omega-3 fatty acids supplementation on mood, cognitive
and physiological functioning. After supplementation with
omega-3 fatty acids in the amount of 4 g by the partici-
pants, this was associated with significant mood changes.
A statistically significantly higher level of vigour and lower
levels of anger, anxiety, fatigue, and even depression, were
demonstrated compared to the placebo group [59]. Howe-
ver, different results were reported in a study conducted by
a British team of scientists [60]. They used a double-blind,
placebo-controlled trial to determine the effect of taking
EPA (eicosapentaenoic acid) and DHA (docosahexaenoic
acid) at 1.5 g/d on mood and cognition in people with mild
to moderate depressive symptoms. No statistically significant
differences were observed in terms of the DAAS depression
scale, while in terms of the Beck Depression Scale, a slight
dependence on the intervention was shown.

In the current study, omega-3 fatty acids intake was not
measured by blood chemistry and serum omega-3 levels, but
only by food diary analysis. The consumption of omega-3
fatty acids was slightly higher among non-depressives in
both vegetarians and omnivores. However, these results were
not statistically significant. It is therefore worth considering
the continuation of research on the consumption of omega-3
fatty acids and their correlation with the occurrence or pre-
vention of depression symptoms.

Tyrosine is an endogenous amino acid that is also involved
in the production of neurotransmitters. Its reduced concen-
tration in the body may cause a deficiency of norepinephrine
and dopamine and lead to symptoms of depression [61]. In
the current study, vegetarians with symptoms of depression
were characterized by low tyrosine intake. More tyrosine
was found mainly in the diet of women without symptoms
of depression; despite this, these differences were not stati-
stically significant. It cannot be said that in the case of the
studied group of vegetarians, a low consumption of these
ingredients could have contributed to the occurrence of
depression symptoms.

In turn, tryptophan is an exogenous amino acid, i.e., one
that must be supplied to humans with food [62]. Clinical stu-
dies by Maes et al. [63] showed that disorders of tryptophan
metabolism contribute to the pathogenesis of depression. It
was found that reduced concentrations of tryptophan and
kynurenic acid with neuroprotective properties, characterize
patients with depression. In the same subjects, an increased
concentration of non-urotoxic by-products of tryptophan
metabolism, i.e., quinolinic acid and 3-hydroxy-kynurenine,
was observed. In the current study, the level of tryptophan
supplied with food was significantly lower among women
with depressive symptoms, particularly vegetarians with
such symptoms. This may be because tryptophan is found
mainly in products of animal origin - pork and fish - which
excludes herbivores [9]. Differences in tryptophan intake
between vegetarians with symptoms of depression and vege-
tarians without symptoms of depression were not statistically
significant. Thus, it can be concluded that in the case of the
study group, the level of tryptophan was not significant in
terms of the occurrence of depression.

The ingredients mentioned above are crucial for the pro-
per functioning of the brain. Nevertheless, their effect of
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preventing or reducing the symptoms of depression, which
has been supported by many scientific studies described
above, did not translate into the current study. Consumption
of most substances was insignificant in the appearance of
depressive symptoms in the vegetarian group.

Still searching for a nutritional cause for the symptoms
of depression, the level of consumption of stimulants - caf-
feine and alcohol - was analyzed in this study. Caffeine
is the most commonly used stimulant in the world and is
consumed in the most significant amounts with coffee and,
to a lesser extent, with black tea [63, 64]. Many studies con-
firm the positive role of caffeine in preventing or reducing
the symptoms of depression. In their meta-analysis, Lucas
et al. [65] found that consuming coffee with caffeine up to
600 ml per day decreased the risk of depression among the
surveyed American women [63]. Another study showed
that consuming 4 or more cups of coffee a day significantly
reduced the risk of depressive symptoms, compared to people
who drank one or fewer cups of coffee a day [65]. Also, Asil
etal. [64] compared black tea and caffeine consumption with
depression in a study conducted on 491 adults, of whom 322
were women. The average daily caffeine intake was calculated
based on the volume of caffeine-containing beverages and
their content in each as also used in the current study. Among
the surveyed people, over 30% were depressed. Multivariate
regression analysis showed that providing 450-600 mg of
caffeine per day significantly reduced the risk of depression.
In the current study, it was observed that higher caffeine con-
sumption was reported among omnivores without depressive
symptoms and vegetarians with depressive symptoms. These
results are not statistically significant. This discrepancy may
be related to the relatively small number of participants, or
to the fact that some participants in the study did not report
in the food diary the exact amounts consumed of caffeinated
beverages.

In the current study, it was also decided to check whether
the consumption of alcohol by the examined subjects could
contribute to the occurrence of depressive symptoms. In the
literature, the problem of depression with long-term use of
stimulants, including alcohol, is most often described, but
there is alack of information on occasional alcohol consump-
tion and the severity of depressive symptoms [66]. Among
the subjects in this study, vegetarians with depression were
most likely to consume alcohol. However, when analyzing
the food diaries, it was noticed that the doses of alcohol
were consumed sporadically, in small portions, and usually
around dinner. This may also be due to the fact that only
women participated in the study. According to the report
on alcohol consumption patterns in Poland in 2020, women
consumed alcohol much less frequently (on average 21 days
a year) compared to men (on average 98 days a year) [67].

Limitations of the study. Some limitations of this study need
to be taken into account when interpreting the obtained
results. Although the study makes an important contribu-
tion by comparing the occurrence of depressive symptoms
among vegetarians and omnivores, and assessing the qua-
lity of their diet, there are some factors that may affect the
confidence about the generalisability of the results. One of
the main limitations is the small size of both the study and
control groups. Due to financial and logistical constraints,
the number of female participants in the study was relati-
vely small. The small group size may also have affected the

representativeness of the results and reduce statistical power,
meaning that some differences or effects may not be detected
or have less statistical significance. The study did not take
into account whether the participants had previously been
diagnosed/treated for mood disorders. The aim was to obtain
data on depressive symptoms based only on the Beck Scale
Inventory-II. Another factor is the varying age of the par-
ticipants, which could have affected the results because age
can be a factor in the dependent variables. Specifically, age
can affect the body»s response to the diet and the difference
in dietary requirements of the study subjects. It is additio-
nally worth noting that the study was based on the use of
questionnaires and dietary analysis as research material,
based on data reported by the participants themselves. No
biochemical tests were carried out on the blood levels of in-
dividual dietary components, which would have yielded far
more accurate results. Also, the aspect of using qualitatively
different supplements for different lengths of time may have
yielded different target results in the study groups.

In addition, it must be emphasised that the study analysed
the quality of the diet of the study subjects on the basis of
a 3-day menu. Such a menu may not take into account fluctu-
ations in nutrient intake, and may not reflect the full picture
of dietary habits not covered during the 3 days analysed.
These limitations should be a taken as a guide for further
studies which could provide a more comprehensive picture
of the issues dealt with above.

CONCLUSIONS

The present study showed that, based on the BDI-II, depres-
sive symptoms were more common among women following
a vegetarian diet. The analysis shows that it is impossible to
find a nutritional cause that would significantly impact the
development of depressive symptoms. In the studied group
of vegetarians, nutrition was not a significant factor n the
presence or absence of depressive symptoms. Due to the
complexity of depression, the depressive symptoms in the
study group were certainly not caused by the diet. Despite
this, there is a belief that consuming a plant-based diet abun-
dant in vegetables and fruits which contain anti-oxidants,
can help alleviate symptoms of depression. Nevertheless, the
ambiguous results suggest the need for additional research
and directing the interest of researchers toward the impact
of a plant-based diet on the mental health of the vegetarian
community, men as well as women.
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depressive symptoms and diet quality between Polish vegetarians and omnivores using Beck’s
Depression Inventory-II. Medycyna Ogolna 1 Nauki 0 Zdrowiu.
https://doi.org/10.26444/monz/170102

powstaly w wyniku ponizej okreslonego, indywidualnego wktadu pracy wspotautora:

prof. dr hab. Pawla Glibowskiego
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(4) wspottworzenie koncepcji badania 1 metodyki, redagowanie manuskryptu.

prof. dr hab. Pawet Glibowski
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https://doi.org/10.32394/rpzh.2019.0072

(2)  Jedut, P, Szwajgier, D., Glibowski, P., [towiecka, K. (2021). Some Plant Food Products
Present on the Polish Market Are a Source of Vitamin B12. Applied Sciences, 11(8), Article 8.
https://doi.org/10.3390/app 11083601

3) Jedut, P., Glibowski, P., Styk, W., Itowiecka, K. (2023). Comparative analysis of the
depressive symptoms and diet quality between Polish vegetarians and omnivores using Beck’s
Depression Inventory-II. Medycyna Ogolna i Nauki 0 Zdrowiu.
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Publikacje w czasopismach naukowych

24.08.2023, Lublin

1.1. Publikacje w czasopismie naukowym posiadajacym Impact Factor IF

Opis bibliograficzny IF

Comparison of the health status of vegetarians and 5,900
omnivores based on biochemical blood tests, body
composition analysis and quality of nutrition. (AUT.)
PAULINA JEDUT, (AUT. KORESP.) PAWEL GLIBOWSKI,

(AUT.) MICHAL SKRZYPEK. Nutrients 2023 Vol. 15

Issue 13 Article number 3038, il., bibliogr., sum. DOI:
10.3390/nu15133038

Some plant food products present on the Polish 2,838
market are a source of vitamin B12. [AUT.] PAULINA

JEDUT, DOMINIK SZWAJGIER, [AUT. KORESP.] PAWEL
GLIBOWSKI, [AUT.] KATARZYNA LOWIECKA. Appl. 5ci.-

Basel 2021 Vol. 11 Iss. 8 Article number 3601, il.,

bibliogr., sum. DOI: 10.3390/app11083601

The effect of probiotic yogurt containing 2,679
Lactobacillus acidophilus LA-5 and Bifidobacterium

lactis BB-12 on selected anthropometric

parameters in obese individuals on an energy-

restricted diet: A randomized, controlled trial.

(AUT.]) KATARZYNA BANACH, [AUT. KORESP.] PAWEL
GLIBOWSKI, [AUT.]) JEDUT PAULINA. Appl. Sci.-Basel

2020 Vol. 10 Iss. 17 Article 5830, iL., bibliogr., sum.

DOI: 10.3390/app10175830

Evaluation of the relationship between body 0,878
composition and weight-height index — BMI (Ocena
wspétzaleznosci miedzy sktadem ciata a

wskaznikiem wagowo-wzrostowym - BMI). [AUT.]
KATARZYNA BANACH, (AUT. KORESP.) PAWEL

GLIBOWSKI, [AUT.) PAULINA SKOREK. Postepy Hig.

Med. Dosw. (Online) 2019 Vol.73 s. 572-580, iL.,

bibliogr., sum. DOI: 10.5604/01.3001.0013.5564

Suma: 12,295
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1.2 Publikacja w czasopismie naukowym nieposiadajacym IF

Lp Opis bibliograficzny Pkt. MNiSW

1. Nutrition of vegetarians in Poland - a review of research. [AUT. 20,00
KORESP.) PAULINA SKOREK, [AUT.) PAWEL GLIBOWSKI,
KATARZYNA BANACH. Rocz. Paristw. Zakt. Hig. 2019 R. 70 nr 3 s.
217-223, iL., bibliogr., sum., streszcz. DOI:
10.32394/rpzh.2019.0072

2. Wptyw ftalanéw i bisfenolu A na zdrowie cztowieka. (AUT.) 6,00
PAULINA SKOREK, PAWEL GLIBOWSKI, EMILIA BLASZCZAK.
Bromatol. Chem. Toksykol. 2018 T. 51Nr 1s. 8-14, il., bibliogr.,
streszcz., sum.

Suma: 26,00

2. Monografie naukowe

2.1. Autorstwo rozdziatu w monografii naukowej

Lp Opis bibliograficzny Pkt. MNiISW
1. Diety wegetarianskie w prewencji choréb cywilizacyjnych 5,00
(Vegetarian diets as a prevention of lifestyle diseases). (AUT.]
JEDUT PAULINA, KATARZYNA BANACH, JUSTYNA BOCHNAK-
NIEDZWIECKA. W: Zywnos¢ i zywienie / Redakcja naukowa
Jedrzej Ny¢kowiak, Jacek Lesny Poznari 2020, Mtodzi Naukowcy,
s. 61-66, iL., bibliogr., streszcz, 978-83-66392-59-5.

2. Innowacije na rynku zywnosci - Napoje sproszkowane na bazie 5,00
warzyw i owocéw jako spozywcze produkty funkcjonalne
(Innovations on the food market - Powdered drinks based on
vegetables and fruits as functional food products). [AUT.]

JUSTYNA BOCHNAK-NIEDZWIECKA, KATARZYNA BANACH, JEDUT
PAULINA, KATARZYNA tUPINA, MICHAL SWIECA. W: Zywnos¢ i
zywienie / Redakcja naukowa Jedrzej Nyc¢kowiak, Jacek Lesny
Poznar 2020, Mtodzi Naukowcy, s. 7-11, iL., bibliogr., streszcz,
978-83-66392-59-5.

3. Analiza poréwnawcza wielkosci spozycia surowek w 20,00
przedszkolnych obiadach w zaleznosci od wieku dziecka.
(AUT.) JUSTYNA LIBERA, PAULINA SKOREK, KATARZYNA
BANACH, PAWEL GLIBOWSKI. W: Przeglad badar z zakresu
zywienia i technologii zywnosci / redakcja Kamil Macigg, Monika
Maciag Lublin 2019, Wydawnictwo Naukowe TYGIEL Sp. z 0. 0, s.
183-197, iL., bibliogr., streszcz., sum, 978-83-65932-88-4.

4. Ocena zachowan zwigzanych z zywieniem i aktywnoscia 20,00
fizyczng oraz stopnia wystepowania nadwagi i otytosci wsréd
dzieci i mtodziezy. [AUT.) PAULINA SKOREK, KATARZYNA
BANACH, JUSTYNA LIBERA, PAWEL GLIBOWSKI. W: Choroby XXI
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wieku - najnowsze doniesienia. T1/ redakcja Monika Macigg, Kamil
Maciag Lublin 2019, Wydawnictwo Naukowe TYGIEL Sp. z 0. 0, s.
76-90, iL., bibliogr., streszcz., sum, 978-83-65932-78-5.

5. Wptyw probiotycznych monokultur startowych na proces 20,00
fermentacii karkdwki wieprzowej. (AUT.] JUSTYNA LIBERA,
PAULINA SKOREK, KATARZYNA NOWACZYK. W: Przeglad badan
z zakresu zywienia i technologii zywnosci / redakcja Kamil
Macigg, Monika Macigg Lublin 2019, Wydawnictwo Naukowe
TYGIEL Sp. z 0. 0, 5. 173-182, iL., bibliogr., streszcz., sum, 578-83-
65932-88-4.

6. Oszacowanie wielkosci spozycia wybranych pierwiastkéw 5,00
sladowych w przedszkolnych racjach pokarmowych. (AUT.]
JUSTYNA LIBERA, JAKUSZEWSKA MAGDALENA, PAULINA
SKOREK, KATARZYNA BANACH. W: Prozdrowotne wtasciwosci
zywnosci. Aspekty zywieniowe i technologiczne, XXIll Sesja
Naukowa Sekciji Mtodej Kadry Naukowej "Zywnos¢ - tradycja i
nowoczesnosc” : VI International Session Of Young Scientific
Staff "Food - tradition and modernity” Lublin 2018, Towarzystwo
Wydawnictw Naukowych LIBROPOLIS, s. 49-62, il., bibliogr, 978-
83-63761-51-6.

Suma: 75,00

3. Inne

3.1. Materiaty konferencyjne
Lp Opis bibliograficzny

1. Aquafaba-nadzieja dla wegan. [AUT.] PAULINA SKOREK. W: Badania i rozwéj mtodych
naukowcow w Polsce 2019. Materiaty konferencyijne - wiosna. Czes¢ pierwsza - Lublin
/ Red. nauk. Jedrzej Ny¢kowiak, Jacek Lesny s. 122. Poznan, Mtodzi Naukowcy, 978-83-
66139-83-1.

2. Rola diety w leczeniu depresiji. [AUT.] PAULINA SKOREK. W: Badania i rozw6j mtodych
naukowcow w Polsce 2019. Materiaty konferencyijne - wiosna. Czes¢ pierwsza - Lublin
/ Red. nauk. Jedrzej Nyc¢kowiak, Jacek Lesny s. 123. Poznan, Mtodzi Naukowcy, 978-83-
66139-83-1.

3. Ocena zywienia dzieci w lubelskich przedszkolach na podstawie jadtospiséw z
sezonu wiosenno-letniego (Assessment of nutrition for preschool children in
Lublin based on the menus from spring and summer seasons). [AUT.] JUSTYNA
LIBERA, KATARZYNA BANACH, PAULINA SKOREK, PAWEt GLIBOWSKI. Congr. Diet.
2018 Nr 7 (07) VIIl Ogélnopolska Konferencja Dietetyki, todz, 6-7 kwietnia 2018 r. s.
82, tekst rownolegty w j. angielskim.

4. The relationship between body mass index and selected anthropometric
parameters in overweight and obese individuals. [AUT.] KATARZYNA BANACH,
JUSTYNA LIBERA, PAULINA SKOREK, PAWEL GLIBOWSKI. W: Il Miedzynarodowa
Konferencja ,.Ekologia cztowieka” = The 3rd International Conference 'Human ecology’,
Lublin, 19-20.06.2018 Poland s. 57. Krakéw 2018, POLSKIE TOWARZYSTWO
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Suma:

Sumaryczny IF - 12,295
Sumaryczna liczba punktéw MNiISW/MEIN - 481,00

Szczegotowe wyjasnienia:

- Wskaznik Impact Factor zostat podany na podstawie bazy Journal Citation Reports
(JCR) dla roku wydania publikacji z wyjatkiem publikacji z roku 2023 gdzie jego wartosc
zostata podana na podstawie ostatniej edycji JCR ed. 2022

Punktacja zostata podana na podstawie ,,Komunikatu Ministra Edukaciji i Nauki z dnia 21
grudnia 2021r. w sprawie wykazu czasopism naukowych i recenzowanych materiatéw z
konferenciji miedzynarodowych”

z wyjatkiem:

* publikacji z 2018 r., ktérym punkty zostaty przypisane na podstawie "Wykazu

czasopism naukowych zawierajacy historie czasopisma z publikowanych wykazéw za
lata 2013-2016";

- Punktacja za monografie i rozdziaty zostata przyznana na podstawie Komunikatu
Ministra Edukacji i Nauki z dnia 22 lipca 2021 r. w sprawie wykazu wydawnictw
publikujgcych recenzowane monografie naukowe.

Wykaz sporzadzita:

......... m{.‘ﬁ. &1«2/5157%

/mgr Anna Starek/

]
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INSTYTUT MEDYCYNY WSI

Lublin, dn. 29.08.2023 r.

Redakcja czasopisma Medycyna Ogolna i Nauki o Zdrowiu potwierdza, ze
praca autorstwa: Paulina Jedut, Pawet Glibowski, Wojciech Styk, Katarzyna
Ttowiecka pt: ,,Comparative analysis of the depressive symptoms and
diet quality between Polish vegetarians and omnivores using Beck's
Depression Inventory-II” zostalta zaakceptowana do publikacji
w czasopiSmie Medycyna Ogo6lna i Nauki o Zdrowiu w numerze 3.
Doi: 10.26444/monz/ 170102

Czasopismo znajduje si¢ na liscie czasopism punktowanych Ministerstwa

Edukacji 1 Nauki 1 posiada 40 pkt.

Z powazaniem

(e - Lol

dr hab. 1. o zdr. Magdalena Florek-Luszczki, profesor IMW
Z-ca Redaktora Naczelnego czasopisma

Medycyna Ogdlna i Nauki o Zdrowiu

Instytut Medycyny Wsi im. Witolda Chodzki, ul. Jaczewskiego 2, 20-090 Lublin
tel: 81 71 84 400, fax: 81 74 78 646, e-mail: imw@imw.lublin.pl
www.imw.lublin.pl
KRS: 0000126672, NIP: 712-010-37-81



