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Streszczenie

Zaburzenia psychiczne, zwlaszcza o podtozu organicznym, czgsto wspotwystepuja z
nieprawidlowymi zachowaniami zdrowotnymi oraz niedoborami zywieniowymi, co
moze wplywaé¢ na przebieg choroby i skuteczno$¢ leczenia. W ramach trzech
powigzanych badan oceniono zachowania zdrowotne i antyzdrowotne, stan odzywienia,
parametry hematologiczne i1 biochemiczne u pacjentéw psychiatrycznych oraz jakos$¢

rzeczywistg preparatow z witaming D3.

Badanie przekrojowe wykazalo istotne roznice w nawykach zywieniowych i aktywnos$ci
fizycznej migdzy pacjentami z rozpoznaniem FO03 i F06.2 a osobami zdrowymi
psychicznie. Zaobserwowano silne powigzania mig¢dzy rodzajem spozywanych
positkdw a stresem, co wskazuje na potrzebe interwencji dietetycznych w opiece

psychiatryczne;j.

W prospektywnym badaniu opartym o hematologiczne i biochemiczne parametry
stwierdzono znaczne niedobory witaminy B12 i D3 oraz obnizony poziom hematokrytu
u pacjentow psychiatrycznych, co moze $wiadczy¢ o ryzyku anemii i zaburzeniach
immunologicznych. Wyniki podkreslaja znaczenie rutynowych badan przesiewowych i

suplementacji jako elementu wspierajacego terapig.

Badanie pilotazowe suplementow diety ujawnito rozbiezno$ci miedzy deklarowang a
rzeczywistg zawarto$cig witaminy D3, co moze ogranicza¢ skuteczno$¢ profilaktyki

niedoborow.

Whnioski z analizowanych publikacji wskazuja na konieczno$¢ zintegrowanego
podejscia do opieki psychiatrycznej, uwzgledniajacego ocene zachowan zdrowotnych,

stanu odzywienia oraz jakosci stosowanych suplementow.

Stowa kluczowe: pacjenci z chorobami psychiatrycznymi, zachowania pro i

antyzdrowotne, stan odzywiania,



Abstract

Mental disorders, particularly those of organic origin, are frequently associated with
unhealthy behaviors and nutritional deficiencies, which may influence the course of
illness and the effectiveness of treatment. As part of three related studies, researchers
assessed health-promoting and health-risk behaviors, nutritional status, hematological
and biochemical parameters in psychiatric patients, as well as the actual quality of

vitamin D3 supplements available on the market.

A cross-sectional study revealed significant differences in dietary habits and physical
activity between patients diagnosed with F03 and F06.2 and mentally healthy
individuals. Strong associations were observed between the type of food consumed and

stress levels, indicating the need for dietary interventions in psychiatric care.

In a prospective study based on hematological and biochemical parameters, significant
deficiencies in vitamin B12 and D3 levels, as well as reduced hematocrit values, were
observed in psychiatric patients. These findings may indicate a risk of anemia and
immunological disturbances. The results highlight the importance of routine screening

and targeted supplementation as supportive elements in psychiatric therapy.

A pilot study of dietary supplements revealed discrepancies between the declared and
actual content of vitamin D3, which may limit the effectiveness of deficiency

prevention strategies.

The conclusions drawn from the analyzed publications emphasize the necessity of an
integrated approach to psychiatric care—one that includes the evaluation of health

behaviors, nutritional status, and the quality of administered supplements.

Keywords: patients with psychiatric disorders, pro- and anti-health behaviors,

nutritional status
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Skroty

BASH# bazofile

HGB hemoglobina

HTC hematokryt

LYM limfocyty w procentach

LYM# limfocyty w liczbie bezwzglednej
MCH srednia zawartos¢ hemoglobiny w krwince
MCV srednia objetosc¢ krwinki czerwonej
MON monocyty

MON# monocyty

MON# monocyty w liczbie bezwzglednej
NEU neutrofile

NEU neutrofile w procentach

NEU# neutrofile w liczbie bezwzglednej
PLT plytki krwi

RBC erytrocyty

WBC leukocyty



Wstep

Choroby psychiatryczne i neurologiczne stanowig istotny problem zdrowotny, ktérego
skala stale ro$nie. Zaburzenia o podtozu psychicznym i neurologicznym obserwuje si¢
w roznych grupach wiekowych, co $wiadczy o ich powszechnosci i zlozonym
charakterze. Etiologia tych schorzen jest wieloczynnikowa i trudna do jednoznacznego
okreslenia — obejmuje zaré6wno czynniki biologiczne, S$rodowiskowe, jak i
psychospoleczne. Zaburzenia te znaczaco wptywaja na funkcjonowanie jednostki w
spoteczenstwie, obnizajac jako$¢ zycia, ograniczajac zdolno$¢ do pracy, nauki czy
budowania relacji interpersonalnych, a takze pochtaniaja wysoki procent $rodkow
budzetowych w ochronie zdrowia. Wspodiczesnie problem chordéb psychicznych i
neurologicznych stal si¢ zjawiskiem globalnym, co podkresla konieczno$§¢
intensyfikacji dziatan profilaktycznych. W literaturze coraz czgéciej pojawiajg si¢
badania analizujace czynniki etiologiczne prowadzace do rozwoju zaburzen
psychicznych. Wskazuje si¢, ze skuteczna profilaktyka powinna uwzgledniaé szereg
elementow, w tym zdrowy styl zycia, odpowiednio zbilansowang diet¢ oraz regularng
aktywno$¢ fizyczng. Te czynniki odgrywaja kluczowa role w utrzymaniu réwnowagi
psychicznej 1 neurologicznej. Réwnie istotna jest edukacja spoleczna w zakresie
zdrowia psychicznego i neurologicznego. Upowszechnianie wiedzy na temat objawow,
przyczyn i mozliwosci wsparcia 0sob zmagajacych si¢ z tego typu zaburzeniami moze
przyczyni¢ si¢ do zmniejszenia stygmatyzacji, szybszego rozpoznania choroby oraz

skuteczniejszego leczenia.



1. Stan wiedzy

Zaburzenia psychiczne i1 neurologiczne stanowig jedno z najpowazniejszych wyzwan
zdrowotnych XXI wieku. Wedlug danych z projektu EZOP — Polska,
przeprowadzonego przez Instytut Psychiatrii i Neurologii, blisko co czwarty dorosty
Polak doswiadcza objawdw zaburzen psychicznych w ciggu zycia [https://ezop.edu.pl/].
Skala problemu stale ros$nie, a schorzenia te dotykaja osoby w roznym wieku,
niezaleznie od pici czy statusu spotecznego. Do najczesciej diagnozowanych jednostek
chorobowych naleza depresja, zaburzenia lgkowe, schizofrenia oraz choroba afektywna
dwubiegunowa [Memic-Serdarevic, A. i. in. .2020]. W zwiazku z tym coraz wigksza
uwage poswieca si¢ czynnikom $rodowiskowym i stylowi zycia, ktére moga wptywac
na rozwoj 1 przebieg zaburzen psychicznych. W literaturze mi¢dzynarodowej podkresla
si¢ znaczenie profilaktyki opartej na zdrowym stylu zycia, zbilansowanej diecie,
regularnej aktywnosci fizycznej oraz edukacji zdrowotnej [Refsum H., i.in. 1998, Obeid
R, iin. 2024]. Jednym z kluczowych obszaréw badan jest identyfikacja wczesnych
objawow oraz czynnikow predysponujacych do rozwoju zaburzen psychicznych i
neurologicznych. Coraz wigcej badan wskazuje na istotny zwigzek migdzy zdrowiem
psychicznym a sposobem odzywiania [Ozdin S. i.in.2017, Reynolds E.H. 2002]. Dieta
srédziemnomorska, bogata w warzywa, owoce, produkty pelnoziarniste, nienasycone
kwasy tluszczowe, fermentowane produkty, kwasy omega-3 oraz przeciwutleniacze,
wykazuje dzialanie neuroprotekcyjne i przeciwzapalne. W przeciwienstwie do niej,
dieta zachodnia — oparta na zywnosci wysokoprzetworzonej, cukrach prostych i
thuszczach trans — wigze si¢ ze zwigkszonym ryzykiem wystepowania depresji,
zaburzen Igkowych oraz pogorszenia funkcji poznawczych. Istotnym mechanizmem
taczacym diet¢ ze zdrowiem psychicznym jest mikrobiota jelitowa. Spozycie btonnika,
fermentowanych produktéw, nienasyconych kwaséw ttuszczowych i polifenoli sprzyja
rozwojowi korzystnych bakterii, takich jak Lactobacillus 1 Bifidobacterium, ktore
wspierajg produkcje krotkotancuchowych kwaséw tlhuszczowych (SCFA). Zwiazki te
wykazuja wilasciwos$ci przeciwzapalne i wspomagaja funkcje neurologiczne. Z kolei
dieta bogata w cukry proste, thuszcze nasycone i zywno$¢ ultraprzetworzong moze
prowadzi¢ do dysbiozy — zaburzenia rownowagi mikrobiologicznej jelit — ktdéra
koreluje z nasileniem objawdw depresji, leku oraz zaburzeniami poznawczymi [Bivona
G. i.in. 2022, Zheng i.in. 2023]. U o0s6éb z zaburzeniami psychicznymi, ktore czg¢sto

zmagaja si¢ z nieregularnym spozywaniem positkow, niskg jako$cig diety oraz
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tendencja do siggania po tzw. ,,pokarmy poprawiajace nastrdj”, ryzyko wystapienia
dysbiozy jest szczegodlnie wysokie. Badania wykazuja, ze interwencje dietetyczne
ukierunkowane na poprawe jakosci mikrobioty moga zmniejsza¢ objawy depresji i
wspiera¢ funkcje poznawcze, co otwiera nowe mozliwos$ci terapeutyczne w psychiatrii.
Witamina D, syntetyzowana w skérze pod wplywem promieniowania UVB, odgrywa
istotng role nie tylko w metabolizmie wapnia i fosforu, ale takze w regulacji funkcji
uktadu nerwowego i odpornos$ciowego. Jej niedobor, szczegdlnie w populacjach o
ograniczonej ekspozycji na stonice, moze prowadzi¢ do zaburzen neurochemicznych,
wplywajacych na produkcj¢ serotoniny i dopaminy — neuroprzekaznikow kluczowych
dla réwnowagi psychicznej. Wspoélczesny styl zycia, obejmujacy ograniczong
aktywno$¢ fizyczna, czgste stosowanie filtréw przeciwslonecznych oraz diete uboga w
naturalne zrodta witaminy D, przyczynia si¢ do jej niedoborow nawet w krajach o
duzym nastonecznieniu. Zjawisko to obserwuje si¢ rowniez w Polsce, szczegodlnie w
okresie jesienno-zimowym, kiedy synteza skérna jest znacznie ograniczona
[Ciborowska H. 2022]. Dane epidemiologiczne wskazuja rowniez na istotny problem
podwyzszonego poziomu glukozy we krwi, zwlaszcza hemoglobiny glikozylowane;j
(HbAc), ktora wykazuje korelacje ze zmniejszong objetoscig istoty szarej mozgu oraz
nasileniem objawéw depresyjnych. Dodatkowo, westernizacja diety — czyli wzrost
konsumpcji zywnosci wysokoprzetworzonej — prowadzi do licznych niedoborow
sktadnikoéw odzywczych, ktére w polaczeniu z naduzywaniem uzywek i brakiem
aktywnosci fizycznej moga wywotywac szereg patologicznych reakcji w organizmie, w
tym procesy nowotworowe. Coraz wigcej publikacji naukowych wskazuje rowniez na
zwigzek hiperhomocysteinemii z zaburzeniami depresyjnymi, ot¢pieniami, chorobag
Parkinsona, schorzeniami  ukladu sercowo-naczyniowego oraz  chorobami
naczyniowymi mozgu. Podwyzszony poziom homocysteiny moze by¢ istotnym
czynnikiem ryzyka w patogenezie tych chordb, co potwierdzaja liczne badania. Pomimo
rosnagcej liczby publikacji dotyczacych zwigzku miedzy zywieniem a zdrowiem
psychicznym, nadal brakuje badan koncentrujacych si¢ na rzeczywistych zachowaniach
zywieniowych pacjentow przebywajacych w szpitalach psychiatrycznych, zwlaszcza na
oddziatach zamknietych [Catak Z. i.in. 2018, Derya Guliz Mert, i.in. 2016, Hatta K, i.in.
1999, McAvoy S i.in. 2016]. Nieliczne dostgpne analizy wskazuja na niski poziom
edukacji zywieniowej oraz stabg jakos$¢ diety w tej populacji. Brakuje réwniez
systemowych interwencji zywieniowych w leczeniu psychiatrycznym, co stanowi

istotng luke w opiece nad osobami z zaburzeniami psychicznymi. W zwigzku z
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powyzszym, integracja interwencji zywieniowych — w tym suplementacji witaminy D
— 7z leczeniem psychiatrycznym moze stanowi¢ istotne wsparcie terapeutyczne.
Wiaczenie odpowiednio dobranej suplementacji do strategii leczenia moze nie tylko
poprawi¢ zdrowie somatyczne pacjentow, ale rowniez wptynaé na redukcje objawow
psychicznych i poprawe jakosci zycia [ICD-10, 2023, Nunez C. i.in. 2019, Obeid R.
1.in. 2024].
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2. Cel badan i hipotezy badawcze, problem badawczy

Celem glownym pracy byta kompleksowa ocena zachowan prozdrowotnych i

antyzdrowotnych w wybranej grupie pacjentdow z oddzialdow psychiatrycznych, ze

szczegblnym uwzglednieniem ich wplywu na stan odzywienia oraz parametry

hematologiczne 1 biochemiczne. Praca miata charakter interdyscyplinarny, taczac

elementy dietetyki klinicznej, hematologii, psychiatrii oraz zdrowia publicznego.

W ramach celéw szczegdétowych dokonano oceny:

1.

parametrow hematologicznych i biochemicznych, takich jak morfologia krwi z
rozmazem, poziom witaminy B12, witaminy D3 oraz glikemii, w kontekscie ich
niedoboréw 1 potencjalnego wptywu na pojawienie si¢ lub nasilenie zaburzen
psychicznych

wskaznika masy ciata (BMI) na podstawie pomiaréw antropometrycznych, jako
jednego z czynnikdw ryzyka zaburzen metabolicznych i psychicznych;
zachowan zdrowotnych, analizowanych za pomoca autorskiego kwestionariusza
ankiety, obejmujacego cztery obszary: dane demograficzne, nawyki
zywieniowe, poziom aktywnosci fizycznej oraz stosowanie uzywek.
przeprowadzono badania chromatograficzne wybranych suplementow diety
dostepnych na rynku unijnym, w celu oceny rzeczywistej zawarto$ci witaminy

D i jej zgodnosci z deklaracjami producentow.

Hipotezy badawcze

1.

Zaklada si¢, ze niedobory wybranych parametrow biochemicznych, takich jak
witamina B12, witamina D3 oraz nieprawidlowosci w morfologii krwi (np.
obnizony poziom hematokrytu, hemoglobiny, zaburzenia w rozmazie
leukocytarnym), moga mie¢ istotny wplyw na nasilenie objawow
psychotycznych u pacjentow z chorobami psychicznymi. Analiza korelacji
mi¢dzy tymi parametrami moze ujawni¢ zalezno$ci o znaczeniu klinicznym,
wskazujac na potrzeb¢ wiaczenia badan biochemicznych do rutynowej

diagnostyki psychiatryczne;j.
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2. Wskaznik masy ciata (BMI), obliczany na podstawie pomiarow
antropometrycznych, moze by¢ czynnikiem ryzyka zaré6wno dla zaburzen
metabolicznych, jak i psychicznych. Zaktada si¢, Zze osoby z nieprawidlowym
BMI (zaré6wno niedowaga, jak i nadwaga/otyloscia) wykazuja wigksze nasilenie
objawow neurotycznych, co moze by¢ zwigzane z zaburzeniami hormonalnymi,
stanem zapalnym lub obnizong jakoscig zycia. Badanie zalezno$ci miedzy BMI
a parametrami biochemicznymi moze dostarczy¢ istotnych danych dla
profilaktyki i terapii.

3. Zaklada si¢, ze zachowania zdrowotne, oceniane za pomocg autorskiego
kwestionariusza ankiety (obejmujacego dane demograficzne, nawyki
zywieniowe, poziom aktywnosci fizycznej oraz stosowanie uzywek), rdznig si¢
istotnie pomiedzy osobami z zaburzeniami psychicznymi a populacja ogdlng. Te
réznice moga wplywaé na stan odzywienia, poziom energii, odporno$é
immunologiczng oraz przebieg choroby psychicznej. Analiza tych danych moze
wskaza¢ obszary wymagajace interwencji edukacyjnej i terapeutyczne;.

4. Przyjmuje sig¢, ze rzeczywista zawarto§¢ witaminy D3 w suplementach diety
dostepnych na rynku unijnym moze odbiega¢ od deklaracji producentow, co
wplywa na skuteczno$¢ profilaktyki i leczenia niedoboréw tej witaminy.
Badania chromatograficzne maja na celu weryfikacje jakosci preparatow oraz
oceng ich przydatno$ci w praktyce klinicznej. Wyniki mogg stanowi¢ podstawe
do rekomendacji dotyczacych wyboru suplementow oraz potrzeby regulacji

rynku suplementacyjnego.

2.1.Problem badawczy

Problematyka badawcza koncentruje si¢ na kompleksowej analizie stanu
zdrowia oraz stylu zycia pacjentow z rozpoznanymi zaburzeniami
psychicznymi. Szczeg6lny nacisk potozono na identyfikacj¢ odchylen od
warto$ci  referencyjnych  wybranych parametrow hematologicznych i
biochemicznych, takich jak st¢zenie witaminy B12, witaminy D3 oraz wskazniki
morfologii krwi. Istotnym aspektem badania jest rowniez ocena wskaznika masy
ciala (BMI) jako potencjalnego czynnika ryzyka zaburzen metabolicznych i

psychicznych, a takze analiza charakterystycznych wzorcoOw zachowan
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prozdrowotnych i antyzdrowotnych. Zaktada si¢, ze wskazane czynniki —
zarowno biologiczne, jak i behawioralne — moga mie¢ istotny wptyw na
nasilenie objawow choroby psychicznej. Eksperymentalna interpretacja
wynikow analiz hematologicznych 1 biochemicznych, w potaczeniu z
profesjonalng ocenag stanu odzywienia i stylu Zycia pacjentow, pozwala na
wyznaczenie predykatoréw zwiastujacych zwigkszone ryzyko wystapienia zab.
psychicznych. Wyniki badania mogg stanowi¢ podstawe do opracowania
zintegrowanych  strategii  diagnostyczno-terapeutycznych ~ w  opiece
psychiatrycznej, uwzgledniajacych zaréwno aspekty somatyczne, jak i

psychospoteczne.

Pytania badawcze

1. Czy u pacjentbw z rozpoznanymi zaburzeniami psychicznymi wystepuja
charakterystyczne wzorce zachowan zdrowotnych i antyzdrowotnych, ktore
moga wplywac na ich stan odzywienia i pos$rednio na przebieg choroby?

2. Czy u pacjentdw z rozpoznanymi zaburzeniami psychicznymi obserwuje si¢
istotne odchylenia od normatywnych zakresow wybranych parametrow
hematologicznych 1 biochemicznych, takich jak poziom witaminy BI12,
witaminy D3, glukozy oraz wskazniki morfologii krwi?

3. Czy nieprawidlowy wskaznik masy ciala (BMI) koreluje z ryzykiem

wystepowania zaburzen metabolicznych u 0sob z zaburzeniami psychicznymi?
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3. Materiat 1 metody badawcze

3.1.Materiat badawczy
Materiat do badan

Materiatem badawczym w niniejszym pracy byla grupa pacjentéw dlugoterminowo
hospitalizowanych psychiatrycznie oraz grupa kontrolna oséb bez rozpoznania choroby
psychicznej, a takze suplementy diety zawierajace witaming D, dostepne na rynku

polskim i europejskim.

Grupa badawcza Do badania zakwalifikowano 28 pacjentéw (18 kobiet i 10 mgzczyzn)
z oddziatu zamknigtego Zaktadu Opiekunczo-Leczniczego Psychiatrycznego (ZOLP)
Szpitala Neuropsychiatrycznego im. M. Kaczynskiego w Lublinie. Kryteriami
wiaczenia byly rozpoznania wedlug klasyfikacji ICD-10 [Tab.1]: FO3 — otgpienie
nieokres$lone (12 kobiet, 4 m¢zczyzn) oraz F06.2 — organiczne zaburzenie urojeniowe (6
kobiet, 6 me¢zczyzn). Wszyscy pacjenci byli hospitalizowani przez okres od 3 do 6 lat i
pozostawali pod stalym nadzorem terapeutycznym. Otrzymywali standaryzowang
opieke¢ psychiatryczng, farmakoterapi¢ oraz indywidualnie dopasowane wsparcie
dietetyczne. Do udzialu w badaniu ankietowym wiaczono wyltacznie osoby, u ktoérych
lekarz prowadzacy, ze specjalizacja z psychiatrii potwierdzil wystarczajace zdolnos$ci
poznawcze do przeprowadzenia rzetelnego wywiadu ankietowego. Do udzialu w
poszerzonej diagnostyce przy uzyciu probek krwi zostali zakwalifikowani wszyscy

pacjenci z tej grupy.
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Tabela l. Klasyfikacja jednostek chorobowych wg. ICD10.
[https://www.icd10.pl/index.php]

ICD10 Rozpoznanie ~ w  jezyku | Rozpoznanie w jezyku | Rozpoznanie w  jezyku
polskim / Diagnosis in Polish | angielskim / Diagnosis in English | tacinskim / Diagnosis in Latin
F06.2 ORGANICZNE BRAK SYNDROMA
ZABURZENIA DELUSIONALE PSYCHO-
UROJENIOWE [PODOBNE ORGANICUM
DO SCHIZOFRENII] [SCHIZOPHRENIFORME]
F03 OTEPIENIE BLIZEJ NIE ORGANIC, INCLUDING DEMENTIA NON
OKRESLONE SYMPTOMATIC, MENTAL SPECIFICATA
AND BEHAVIOURAL
DISORDERS. UNSPECIFIED
DEMENTIA

[opracowanie wlasne npdst. ICD10]

Charakterystyka jednostek chorobowych wg . ICD10

F03 Otepienie blizej nieokreslone. Kategori¢ t¢ nalezy stosowaé gdy spetnione sa
ogblne kryteria rozpoznania otgpienia, lecz nie jest mozliwe okreslenie specyficznego
typu otegpienia (F00.0 -F02.9). Obejmuje otepienie przedstarcze lub starcze BNO,
psychoza przedstarcza lub starcza BNO otgpienie pierwotne zwyrodnieniowe BNO.
[ICD-10]

FO06 inne zaburzenia psychiczne spowodowane uszkodzeniem lub dysfunkcja mozgu i
chorobg somatyczng. Kategoria ta obejmuje rézne stany zwigzane z dysfunkcja mozgu
spowodowang pierwotnymi chorobami mozgu, chorobami ukladowymi wtdrnie
oddziatujacymi na mézg, chorobami uktadu dokrewnego jak zesp6t Cushinga, innymi
chorobami somatycznymi i1 niektérymi egzogennymi substancjami toksycznymi i
hormonami (ale bez wlaczenia alkoholu i substancji uwzglednionych w dziale F10-
F19). W stanach tych wystgpuja podobne obrazy kliniczne ktore jednak nie pozwalaja
na ustalenie wstgpnej diagnozy takich zaburzen organicznych jak majaczenie czy
otgpienie. Objawy kliniczne tych standw przypominaja raczej (lub s3 identyczne)
objawy wystepujace w zaburzeniach nie uwazanych za ,organiczne” w S$cistym
rozumieniu tego slowa zastosowanym w tym dziale klasyfikacji. Zostaty tu jednak
wiaczone do niego zgodnie z hipoteza, ze sg raczej bezposrednim rezultatem choroby
lub dysfunkcji mozgu niz przypadkowym skojarzeniem z takg chorobg czy dysfunkcja,
lub tez psychologiczng reakcja na ich objawy tak, jak w przypadku zaburzen podobnych
do schizorenii w przebiegu dtugotrwatej padaczki. [ICD-10]
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Grupa kontrolna Grupe kontrolng stanowito 10 oso6b (8 kobiet i 2 mgzczyzn) bez
rozpoznania zaburzen psychicznych, zrekrutowanych podczas rutynowych wizyt
ambulatoryjnych w Centrum Medycznym Primed w Lublinie. Uczestnicy dobrowolnie
wyrazili zgode na udziat w badaniu, zgodnie z zatwierdzonym protokotem. Cho¢ grupy
nie byly dopasowane pod wzgledem wieku ani wyksztalcenia, ich dobor opierat si¢ na

dostepnosci oraz braku rozpoznania choroby psychiczne;j.

Suplementy diety Dodatkowym materiatem badawczym byto 10 losowo wybranych
suplementdéw diety zawierajacych witaming D3, pochodzacych od r6znych producentow
i powszechnie dostepnych w aptekach w Polsce oraz na rynku Unii Europejskie;j.
Suplementy zostaly zakupione w drugim kwartale 2017 roku i znajdowaty si¢ w okresie
waznosci. Kazda probke analizowano dwukrotnie, wylacznie na §wiezo otwartych
produktach, aby zapewni¢ wiarygodnos¢ wynikow. Producenci deklarowali zawarto$¢
witaminy D3 na opakowaniach, co umozliwito poréwnanie danych deklarowanych z

wynikami uzyskanymi w analizie laboratoryjne;.

Zakres badania Badanie przeprowadzono w okresie od 1 stycznia do 31 grudnia 2022
roku na oddziale zamknigtym Szpitala Neuropsychiatrycznego w Lublinie. Projekt
uzyskal zgode Komisji Bioetycznej Akademii Medycznej w Kaliszu (uchwata nr
5/2021), a wszyscy uczestnicy wyrazili $wiadoma zgode na udzial. Badania
obejmowaly ocen¢ zachowan zdrowotnych i zywieniowych, analiz¢ wptywu stresu na
styl zycia, a takze oznaczenia parametrow hematologicznych, biochemicznych i jako$ci

suplementéw diety.
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3.2.Metody badawcze

Badanie miato charakter przekrojowy i obejmowato ocen¢ wybranych zachowan
zdrowotnych, stanu odzywienia, parametrow hematologicznych, biochemicznych oraz
zawarto$§ci  witaminy Dz w suplementach diety. Zastosowano podejscie
wielowymiarowe, taczace metody ankietowe, pomiary antropometryczne,

diagnostyczne analizy laboratoryjne oraz chromatografi¢ cieczowa.

Kwestionariusz ankietowy Badanie ankietowe zostalo przeprowadzone przez lekarza
prowadzacego, specjalist¢ psychiatrii, podczas hospitalizacji pacjentéw w Szpitalu
Neuropsychiatrycznym im. M. Kaczynskiego w Lublinie. W przypadku grupy
kontrolnej, kwestionariusz wypetliano w Centrum Medycznym Primed w Lublinie, po

kwalifikacji przez lekarza POZ ze specjalizacja z psychiatrii.

Kwestionariusz zostat opracowany przez zespdt badawczy skladajacy sie ze
specjalistow z zakresu psychiatrii, dietetyki klinicznj, zdrowia publicznego i

epidemiologii. Narzedzie sktadato si¢ z 50 pytan podzielonych na cztery obszary:

e Dane demograficzne (9 pytan): ple¢, wiek, miejsce zamieszkania, poziom
wyksztatcenia, status finansowy, postrzegany stan zdrowia, ocena diety, czas
snu, zrodta informacji o zdrowym stylu zycia.

e Zachowania zywieniowe (32 pytania): ilo$¢, jakos¢, regularno$¢ i1 pora
positkdw, wplyw stresu na jedzenie, preferencje zywieniowe, korzystanie z
ustug zywieniowych, spozycie konkretnych grup produktow.

e Aktywno$¢ fizyczna (6 pytan): czestotliwos$¢, motywacja, korzysci i bariery.

o Stosowanie stymulantow (3 pytania): alkohol, narkotyki, palenie tytoniu.

Wersja pilotazowa zostala przetestowana na 10 pacjentach (nieobjetych ostateczng
proba), a jej spojnos¢ wewngetrzng potwierdzono wspodtczynnikiem alfa Cronbacha (o =

0,81), co wskazuje na dobrg rzetelnosc¢.

Badania laboratoryjne Probki krwi pobrano od pacjentéw z obu grup przez
wykwalifikowany personel medyczny. Analizy wykonano w laboratorium Szpitala

Neuropsychiatrycznego oraz Centrum Medycznego Primed. Zakres badan obejmowat:
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e Hematologi¢ (morfologia 5-DIFF): RBC, HGB, MCV, MCH, MCHC, RDW,
PLT, MPV, WBC, NEU, LYM, MON, EOS, BAS oraz ich odsetki. Analizy
wykonano na aparacie Pentra XL 80.

e Biochemig: stezenie witaminy B12 i D3, oznaczone na aparacie Cobas e411.

e Glikemig: poziom glukozy we krwi mierzony glukometrem D+ VGM 47.

e Antropometri¢: masa ciala, wzrost, BMI — pomiary wykonane przez pielggniarki

dyzurne z nadzorem lekarza prowadzacego.

Interpretacji wynikow dokonal lekarz psychiatra opiekujacy si¢ pacjentami.

Analiza suplementoéw diety Zawarto$¢ witaminy D3 w suplementach oznaczono metoda
wysokosprawnej chromatografii cieczowej (HPLC), zgodnie z normga PN-EN
12821:2002. Badania przeprowadzono na chromatografie Dionex z detektorem UV (A =
265 nm), wykorzystujac kolumne AQUASIL C18 (250 mm X 4,6 mm, 5 um) i fazg
ruchoma metanol/woda (93:7 v/v). Prébki poddano zmydlaniu w obecnosci BHT,
ekstrakcji heksanem, odparowaniu i rozpuszczeniu w metanolu. Zawarto§¢ witaminy
D3 okreslono na podstawie krzywej wzorcowej z uzyciem standardu cholekalcyferolu

firmy Sigma Aldrich.

2.4. Analiza statystyczna Analizy statystyczne przeprowadzono w programie Statistica

13.3 (StatSoft, Krakoéw). Zastosowano:

o Statystyki opisowe: $rednia, SD, minimum, maksimum, procent.

e Testy nieparametryczne: Kruskala-Wallisa, U Manna-Whitneya.

e Test chi-kwadrat ()*) dla zmiennych kategorialnych.

e Wspotczynnik V Craméra do oceny sily zwigzku migdzy zmiennymi
nominalnymi.

e Test Shapiro-Wilka do oceny normalnosci rozktadu.

e Warto$¢ p < 0,05 uznano za statystycznie istotng.
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4. Syntetyczne omoéwienie publikacji wchodzacych w  sktad

rozprawy doktorskiej

4.1.Zintegrowane omoéwienie wynikow badan dotyczacych aspektow zywieniowych

1 metabolicznych w psychiatrii

Zaburzenia psychiczne, szczeg6lnie o podtozu organicznym, charakteryzuja si¢ znaczng
heterogeniczno$cia objawowa 1 etiologiczng. Coraz wiecej badan wskazuje na istotne
powigzania miedzy stanem odzywienia, stylem Zycia a przebiegiem chorob
psychicznych. Trzy analizowane publikacje dostarczajag komplementarnych danych w
tym zakresie, obejmujac zardbwno zachowania zdrowotne, stan odzywienia, parametry
hematologiczne 1 biochemiczne, jak jako$¢ 1 rzetelno$¢ pilotazowo wybranych

suplementéw diety.
Styl zycia 1 zachowania dietetyczne pacjentdw psychiatrycznych (Publikacja 1)

Badanie przekrojowe przeprowadzone ws$rdd pacjentow  hospitalizowanych
psychiatrycznie z rozpoznaniem otgpienia nieokreslonego (F03) oraz organicznego
zaburzenia urojeniowego (F06.2) wykazato istotne roznice w zakresie zachowan

zdrowotnych w poréwnaniu z grupa kontrolng osob zdrowych psychicznie.

W badaniu uczestniczyto 36% kobiet i 64% megzczyzn w grupie badawczej oraz 30%
kobiet i 70% mezczyzn w grupie kontrolnej. W grupie badanej dominowat wiek 58—68
lat (54%), natomiast w grupie kontrolnej najwiecej osob byto w wieku 3646 lat (40%)
oraz 18-25 lat (30%). Pod wzgledem miejsca zamieszkania, 43% pacjentow z grupy
badawczej mieszkato w matych miejscowosciach, 36% w duzych miastach, a 21% na
wsi. W grupie kontrolnej 80% respondentéw pochodzito z duzych miast, a 20% z
mniejszych miejscowosci. Wyksztalcenie wyzsze posiadato 29% pacjentéw z grupy
badawczej, a 32% miatlo wyksztalcenie podstawowe lub zawodowe. W grupie
kontrolnej 90% uczestnikéw mialo wyksztalcenie wyzsze. Analiza BMI wykazala, Ze
68% pacjentéw z grupy badawczej miescito si¢ w normie (18,5-24,9), a 32% miato
nadwage (25,0-29,9). W grupie kontrolnej 40% miato nadwage, a 10% otylos¢ (BMI >
30). Stwierdzono istotne réznice mig¢dzy grupami w zakresie pici, wieku, miejsca
zamieszkania, wyksztatcenia i wskaznika masy ciata. Stwierdzono istotne (p > 0,05)

zréznicowanie pomigdzy grupa badawcza a grupa kontrolng w zakresie danych
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antropometrycznych, tj. plci, wieku, BMI, miejsca zamieszkania i wyksztatcenia. (Tab.

1, Publikacja 1).

Analiza warunkow zycia wykazala wyrazne roznice mie¢dzy grupa badawczej a
kontrolng. W grupie pacjentow z zaburzeniami psychicznymi 36% ocenito swoje
warunki jako przecietne, 29% jako zle, a tylko 11% jako bardzo dobre. W grupie
kontrolnej dominowaty oceny pozytywne: 70% uznalo warunki za dobre, a 20% za
bardzo dobre. Stan zdrowia w grupie badawczej zostat oceniony jako dobry przez 50%
pacjentéw, zly przez 46%, a bardzo zty przez 45%. W grupie kontrolnej 70%
respondentéw ocenito swoj stan zdrowia jako dobry, 20% jako bardzo dobry, a 10%
jako zly. Dietg jako dobra ocenito 93% pacjentéw z grupy badawczej, a 7% jako ztg. W
grupie kontrolnej 80% uznato ja za dobra, a 20% za bardzo dobra. Wigkszo$¢ pacjentow
z grupy badawczej sypiata 7-8 godzin dziennie (54%), a 29% mniej niz 7 godzin. W
grupie kontrolnej 80% deklarowato sen w przedziale 7-8 godzin. Zrodlem wiedzy o
zdrowym stylu Zycia dla pacjentow byly gtéwnie media tradycyjne (54%), natomiast w
grupie kontrolnej dominowat Internet (80%). Stwierdzono istotne roznice (p > 0,05)
mi¢dzy grupami we wszystkich analizowanych aspektach jakosci zycia. (Tab.2,

Publikacja 1)

Przeprowadzono analize¢ wptywu nawykéw zywieniowych na jako$¢ zycia pacjentéw z
chorobami psychicznymi (grupa badawcza) oraz oséb zdrowych (grupa kontrolna).
Istotny wplyw na stan odzywienia mialy: liczba i rodzaj spozywanych positkow,
obecno$¢ czynnikdéw stresowych podczas jedzenia, czas odczuwania glodu, sposoby
radzenia sobie z glodem, czestotliwo$§¢ podjadania, wybory zywieniowe, rodzaj
$niadania oraz czestotliwo$¢ spozywania ryb, jajek, warzyw, owocow 1 produktow
zbozowych. Pozostate czynniki, takie jak pora ostatniego positku, rodzaj przekasek czy
spozycie mleka i orzechow, nie wykazaly istotnych r6znic migdzy grupami. W grupie
badawcze] 86% pacjentow spozywalo trzy positki dziennie, a w grupie kontrolnej —
70%. Sniadanie i kolacje jadto 100% uczestnikow obu grup, a obiad odpowiednio 93% i
90%. Regularno$¢ positkow deklarowato zawsze 50% pacjentdw, a w grupie kontrolne;j
— najczescie] ,,czesto” (50%). Stres podczas jedzenia nie wystgpowat u 54% pacjentdw,
ale 32% wskazato na jego wptyw w postaci braku apetytu, a 14% na przejadanie si¢. W
grupie kontrolnej 40% nie jadato w sytuacjach stresowych. Najczestsze odczuwanie

glodu wystgpowato po potudniu (46% badanych, 40% kontrolnych). W obu grupach
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dominowata strategia jedzenia ,,czegokolwiek dostepnego” (86% vs. 80%). Podjadanie
mi¢dzy positkami zadeklarowato 89% pacjentdow z grupy badanej (,,czasami tak’) oraz
90% oso6b z grupy kontrolnej. Czgste podjadanie zglosito odpowiednio 11% 1 10%
uczestnikdw. Najczestszg przekaska w grupie badanej byty kanapki (36%), a w grupie
kontrolnej — 30%. Ciastka i stodkie buteczki wybierato 25% pacjentéw z grupy badane;j
140% z grupy kontrolnej. Fast foody spozywato 4% pacjentow z grupy badanej i 10% z
grupy kontrolnej. Owoce i chipsy wybieralo 4% pacjentéw z grupy badanej, w
poréwnaniu do 70% w grupie kontrolnej. Smak byt glownym czynnikiem wptywajacym
na wybory zywieniowe w obu grupach (100%), natomiast wyglad miat znaczenie dla
14% pacjentow z grupy badanej 1 10% z grupy kontrolnej. Wpltyw réwiesnikow na
wybory zywieniowe zadeklarowalo 7% pacjentow. Kalorie w positkach nie byty
monitorowane przez 71% pacjentow z grupy badanej i 40% z grupy kontrolne;j.
Sporadycznag kontrolg¢ kalorii zglosito 18% pacjentow z grupy badanej oraz 30% z
grupy kontrolnej. Analiza spozywania positkow poza domem wykazata, ze 43%
pacjentéw z grupy badanej korzystalo z fast foodow, w poréwnaniu do 60% w grupie
kontrolnej. Restauracje odwiedzato 18% pacjentow 1 40% os6b z grupy kontrolnej,
natomiast kawiarnie — odpowiednio 4% 1 brak danych w grupie kontrolnej. Sposrod
10% pacjentow z grupy badawczej nie korzystalo z Zadnych punktow zbiorowego
zywienia. Fast foody byty spozywane raz w tygodniu przez 32% pacjentow 1 50% osob
z grupy kontrolnej, okazjonalnie przez 29% 1 30%, a codziennie przez 4% i 20%. W
grupie badawczej 36% nie spozywato fast foodow. Na $niadanie pacjenci najczesciej
wybierali kanapki (50%) i produkty mleczne (46%), podczas gdy w grupie kontrolne;j
dominowaty kanapki (90%). Produkty zbozowe byly spozywane codziennie przez 93%
pacjentéw 1 70% os6b z grupy kontrolnej. Czgstsze niz raz dziennie spozycie
zadeklarowato 7% pacjentéw i 20% os6éb z grupy kontrolnej, a okazjonalne — 10% oséb
z grupy kontrolnej. W obu grupach 100% uczestnikow stosowalo maslo jako
smarowidto do pieczywa. Wigkszo§¢ uczestnikow spozywata obiad sktadajacy si¢ z
dwoch dan — 82% w grupie badawczej i 60% w grupie kontrolnej. Tylko jedno danie
(zupe lub drugie) wybieratlo odpowiednio 7% 1 24% uczestnikow. Brak spozycia
gléwnego positku zadeklarowato 7% pacjentow z grupy badawczej i 10% z grupy
kontrolnej. W grupie badawczej, migso czerwone i1 drob spozywato 50% pacjentdéw,
natomiast w grupie kontrolnej czerwone mig¢so dominowalo (70%), a dréb wybierato
30%. Ryby raz w tygodniu jadalo 68% pacjentéw z grupy badawczej i 60% z grupy
kontrolnej. Dwa razy w tygodniu — odpowiednio 18% 1 10%. Brak spozycia ryb
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zadeklarowato 14% pacjentow z grupy badawczej i 30% z grupy kontrolnej. Preferencje
roéznity sie: pacjenci czesciej wybierali ryby stodkowodne (54%), a osoby z grupy
kontrolnej — morskie (70%). Potrawy na bazie jajek spozywano najczesciej 2—3 razy w
tygodniu (75% w grupie badawczej, 60% w kontrolnej). Czestsze spozycie (4 razy w
tygodniu lub codziennie) deklarowato 28% pacjentéw z grupy badawczej i 40% z grupy
kontrolnej. Dzienne spozycie warzyw zadeklarowato 96% pacjentow z grupy badawczej
1 80% z grupy kontrolnej. Warzywa dwa razy w tygodniu spozywato 4% pacjentow z
grupy badanej i 20% z grupy kontrolnej. Swieze warzywa preferowato 100% pacjentow
z grupy badanej i 70% z grupy kontrolnej, natomiast 30% os6b z grupy kontrolnej
wybierato warzywa gotowane. Owoce raz dziennie spozywato 68% pacjentow z grupy
badawczej i 90% z grupy kontrolnej, dwa razy dziennie — odpowiednio 2% i 10%. Brak
spozycia owocoéw zadeklarowalo 25% pacjentow z grupy badawczej. Preferencje
smakowe byly zréznicowane. Dania stone wybierato 32% pacjentéw z grupy badawczej
1 30% z grupy kontrolnej, kwasne — odpowiednio 29% i 40%, stodkie — 21% 1 20%, a
thuste — 18% 1 10%. Wiekszos$¢ pacjentéw z grupy badawczej (61%) spozywato 5-6
szklanek plynéw dziennie, a 32% deklarowato wypicie 8 szklanek lub wigcej. W grupie
kontrolnej 100% uczestnikéw spozywato co najmniej 8 szklanek. Najczesciej
wybierane napoje w grupie badawczej to herbata (96%), woda mineralna (86%) i kawa
(79%). W grupie kontrolnej dominowata woda mineralna (100%), kawa (90%), herbata
i soki (po 70%). Produkty mleczne spozywato codziennie 75% pacjentow z grupy
badanej i tylko 10% z grupy kontrolnej. Brak spozycia mleka zadeklarowato 25%
pacjentéw 1 az 90% osob z grupy kontrolnej. Mleko petne (3,2%) preferowato 71%
pacjentdw z grupy badawczej i 10% z grupy kontrolnej. Wsrod produktéow mlecznych
najczesciej wybierano jogurty owocowe (36%) i naturalne (21%) w grupie badanej,
natomiast w grupie kontrolnej dominowat jogurt naturalny (20%). Brak spozycia
produktéw mlecznych zglosito 21% pacjentéw i1 70% 0s6b z grupy kontrolnej. Stodycze
spozywano najczesciej 2-4 razy w tygodniu (50% w grupie badanej, 30% w
kontrolnej). Codzienne spozycie zgtosito 40% oséb z grupy kontrolnej. Abstynencje od
stodyczy zadeklarowato 11% pacjentéw 1 10% oso6b z grupy kontrolnej. (Tab. 3,
Publikacja 1).

Aktywnos¢ fizyczng podejmowato 82% pacjentow z grupy badawczej i 80% o0sob z
grupy kontrolnej. Gléwng motywacja byla poprawa wygladu (75% vs. 80%), a

motywacja zdrowotna, taka jak utrzymanie prawidlowej masy ciata, byla czgstsza w
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grupie badawczej (57%) niz w kontrolnej (20%). Regularna aktywnos$¢ raz w tygodniu
byla najczesciej deklarowana (64% w grupie badawczej, 60% w kontrolnej), a 2-3 razy
w tygodniu — przez 25% pacjentow z grupy badawczej i 30% os6éb z grupy kontrolne;.
Intensywne ¢wiczenia nie byty podejmowane przez 75% pacjentéw z grupy badawczej i
30% z grupy kontrolnej. Raz w tygodniu uprawiato je 54% pacjentow z grupy
badawczej 1 60% os6b z grupy kontrolnej, a 2—-3 razy w tygodniu — odpowiednio 7% i
10%. Korzysci zdrowotne z aktywnosci fizycznej dostrzegalo 96% pacjentow z grupy
badawczej, natomiast poprawe sylwetki — 39% badanych z tej grupy 1 60% 0s6b z grupy
kontrolnej. Gtowne bariery to niech¢¢ (79% w grupie badanej, 20% w kontrolnej) oraz
brak czasu (50% vs. 70%). Zty stan zdrowia jako przeszkod¢ wskazato 7% pacjentow i
10% o0so6b z grupy kontrolnej. Zaobserwowano, ze jako$¢ zycia byla istotnie zwigzana z
motywacja, intensywnos$cig i czgstotliwoscig aktywno$ci fizycznej, a nie sama jej

deklaracja. (Tab.4, Publikacja 1)

Rodzaje stosowanych uzywek nie miaty istotnego wptywu na jako$§¢ zycia w zadnej z
badanych grup. W grupie badanej 75% pacjentow nie spozywato alkoholu, 14% robito
to okazjonalnie, a 11% raz w tygodniu. W grupie kontrolnej alkohol spozywalo raz w
tygodniu 50% uczestnikow, 30% okazjonalnie, a 20% kilka razy w tygodniu. Palenie
tytoniu zadeklarowato 25% pacjentow z grupy badanej, natomiast w grupie kontrolne;j
nikt nie palit. W obu grupach wszyscy uczestnicy zadeklarowali brak stosowania

srodkéw odurzajacych. (Tab.5, Publikacja 1)

Zwalidowany kwestionariusz sktadajacy si¢ z 50 pozycji zostat wykorzystany do oceny
danych demograficznych, nawykéw zywieniowych, aktywnos$ci fizycznej, stosowania
stymulantéw 1 §wiadomos$ci zdrowotnej. Analizy statystyczne przeprowadzono za
pomoca testu chi-kwadrat oraz testu Kruskala-Wallego. Stwierdzono istotne réznice (p
< 0,05) pomigdzy pacjentami psychiatrycznymi a grupg kontrolng w zakresie
czestotliwo$ci  spozywania positkow, rodzaju spozywanych positkéw, rodzajow
przekasek, wptywu stresu na jedzenie oraz zrodla wiedzy zywieniowej. Pacjenci
psychiatryczni czgdciej spozywali positki w oparciu o smak, a nie wiedze¢ o zdrowiu i
byli bardziej sktonni je$¢ wszystko, co byto dostepne, gdy byli gtodni. Wigkszos¢ z nich
nie monitorowala spozycia kalorii ani nie otrzymywata odpowiedniej edukacji
zywieniowej. Z kolei grupa kontrolna czgsciej korzystata z internetu w celu uzyskania

informacji zdrowotnych i wykazywata wyzsza $wiadomos¢ zywieniowa. Najczesciej
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spozywanymi produktami $niadaniowymi w obu grupach byty kanapki i produkty
mleczne, ale spozycie owocOw 1 warzyw bylo nizsze ws$rod pacjentow
hospitalizowanych. Wigkszo$¢ pacjentéw nie spozywata regularnie ryb, a 25% w ogole
nie jadato owocoéw. Wigkszos$¢ pacjentow zglaszala aktywnos¢ fizyczna, cho¢ czgsto o
niskiej intensywnos$ci i czestotliwosci. Warunki materialne, jako$¢ snu i zachowania

zywieniowe byly istotnie zwigzane z samooceng stanu zdrowia.

Wyniki wskazuja na nieprawidtowe zachowania zywieniowe i ograniczong swiadomos$¢
zywieniowg wsrdd pacjentow hospitalizowanych psychiatrycznie, co moze przyczynia¢
si¢ do pogorszenia zdrowia psychicznego 1 fizycznego. Wlaczenie edukacji
zywieniowej 1 interwencji zywieniowych do opieki psychiatrycznej moze zwigkszy¢
skuteczno$¢ leczenia farmakologicznego i1 psychoterapeutycznego. Dalsze badania
powinny koncentrowa¢ si¢ na dtugoterminowym wplywie interwencji dietetycznych w
populacjach psychiatrycznych i wspieraniu wiaczenia zywienia do holistycznych

strategii opieki.

Parametry hematologiczne i biochemiczne jako markery stanu zdrowia

psychicznego (Publikacja 2)

Zaburzenia psychiczne charakteryzuja si¢ duza zmienno$cig objawdéw i mechanizmow
etiologicznych, co utrudnia ich diagnozowanie i leczenie. Parametry hematologiczne
moga stanowi¢ istotne wskazniki ogdlnego stanu zdrowia oraz predyktory nasilenia i
remisji objawow psychiatrycznych, zwlaszcza u pacjentow hospitalizowanych
dlugoterminowo. Celem niniejszego badania byla ocena wybranych markerow
hematologicznych i biochemicznych — witaminy B12, witaminy D oraz glukozy — w
kontek$cie ich potencjalnej roli w przebiegu zaburzen psychicznych. Badanie
prospektywne przeprowadzono w  Neuropsychiatrycznym  Szpitalu im. M.
Kaczynskiego w Lublinie w okresie od 1 stycznia do 31 grudnia 2022 roku. Wzigto w
nim udziat 28 pacjentdw psychiatrycznych (18 kobiet, 10 m¢zczyzn) z rozpoznaniem
FO3 (otgpienie o nieokreslonej etiologii) oraz F06.2 (organiczne zaburzenie
urojeniowe), a takze 10 os6éb z grupy kontrolnej bez diagnozy psychiatrycznej.
Przeprowadzono analizy hematologiczne i biochemiczne probek krwi, stosujac testy

statystyczne: Shapiro—Wilka, Kruskala—Wallisa oraz Tukeya. Wyniki wykazaly istotnie
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nizszy poziom witaminy B12 (278,00 pg/mL vs. 418,50 pg/mL; p = 0,026) oraz ci¢zki
niedobor witaminy D (3,00 ng/mL vs. 26,00 ng/mL; p < 0,001) u pacjentow
psychiatrycznych. Zaobserwowano réwniez obnizony poziom hematokrytu (38,00% vs.
41,30%; p = 0,033), co moze wskazywaé na ryzyko anemii. Nie stwierdzono istotnych
réznic w poziomie glukozy. Zmniejszona objetos¢ plytek krwi oraz zmiany w
subpopulacjach leukocytow sugerowaly zaburzenia immunologiczne. (Tab. 2.

Publikacja 2).

Tabela 2 Parametry biochemiczne ocenione w grupie pacjentéw chorych (N 10) i zdrowych (N 28)

Grupa kontrolna Grupa badawcza
Wyniki badan
Me Q1 Q3 Me Q1 Q3 p*

Glukoza 89.50 77.00 94.00 92.50 87.00 97.00 0.145
vitbl2 418.50 251.00 532.00 278.00 166.50 401.50 0.026
vit D3 26.00 22.40 60.40 3.00 3.00 4.00 <0.001
Leukocyty 6.60 5.40 7.45 5.94 535 6.71 0.288
Erytrocyty 4.43 4.16 4.66 4.25d 3.90 4.50 0.082
Hemoglobina 13.70 12.00 15.50 12.70 12.20 13.90 0.239
Hematokryt 41.30 38.20 44.60 38.00 37.00 41.00 0.033
MCV 90.10 89.70 94.60 92.00 89.00 96.00 0.551
MCH 30.40 29.80 31.50 31.00 30.00 32.00 0.161
MCHC 33.10 32.70 33.60 34.00 33.00 34.00 0.132
RDW-SD 14.80 13.85 16.00 13.00 12.20 13.20 0.003
phytki krwi 236.50 230.00 310.00 223.50 189.00 264.00 0.281
MPV 10.45 10.20 11.10 8.55 8.10 9.30 <0.001
Neutrofile 59.65 48.90 65.20 52.50 47.00 56.00 0.093
Limfocyty 30.00 24.00 36.70 36.00 29.00 41.00 0.127
Monocyty 7.75 7.00 9.90 7.00 7.00 8.00 0.078
Eozynofile 2.25 1.30 3.30 4.00 3.00 5.00 0.098
Bazofile 0.50 0.30 0.70 1.00 0.00 1.00 0.268
neutrofile% 3.45 2.78 4.08 3.18 2.59 4.42 0.986
limfocyty% 1.83 1.38 2.14 2.27 1.85 2.72 0.810
monocyty% 0.46 0.41 0.49 0.45 0.36 0.55 1.000
eozynofile% 0.11 0.09 0.20 0.22 0.15 0.29 0.012
bazofile% 0.04 0.01 0.04 0.03 0.02 0.04 0.722

N = number of subjects in the test group; Me = median; Q1 and Q3 = first and third quartiles; p * Kruskal-Wallis test; as a statistically significant difference in the health of the
patient value depending on the tested morphological and biochemical parameters.

Zaobserwowano silng korelacj¢ (p > 0,05; wysoki wspolczynnik korelacji) pomigdzy
parametrami: erytrocyty (RBC) i hemoglobina (HGB), a takze hematokryt (HCT) (r =
0,88 1 0,89), oraz pomigdzy hemoglobing (HGB) a hematokrytem (HCT) (r = 0,98). Z
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kolei pomiedzy $rednig objetoscig krwinki czerwonej (MCV) a $rednig zawartoscia
hemoglobiny w krwince (MCH) odnotowano korelacje na poziomie (r = 0,94).
Korelacja pomiedzy neutrofilami w procentach (NEU) a limfocytami w procentach
(LYM) wynosita (r = 0,92). Korelacje pomi¢dzy leukocytami (WBC) a neutrofilami w
liczbie bezwzglednej (NEU#) wynosity (r = 0,88), natomiast pomigdzy leukocytami
(WBC) a bazofilami (BAS#) — (r = 0,83). Parametry o umiarkowanej korelacji
obejmowaty limfocyty w liczbie bezwzglednej (LYM#) i monocyty w liczbie
bezwzglednej (MON#), a takze monocyty w procentach (MON), z wartosciami (r =
0,72 i 0,76). Korelacje pomiedzy leukocytami (WBC), limfocytami (LYM#) i
monocytami (MON#) wynosily odpowiednio (r = 0,71 i 0,61). Kolejne zalezno$ci
wykazywaty tendencj¢ spadkowa: pomigdzy witaming D a ptytkami krwi (PLT) — (r =
0,61), leukocytami (WBC) — (r = 0,72), neutrofilami (NEU#) — (r = 0,58), limfocytami
(LYM#) — (r = 0,52), monocytami (MON#) — (r = 0,63) oraz bazofilami (BAS#) — (r =
0,73). Najnizsze korelacje odnotowano pomiedzy witaming B12 a witaming D (r =
0,48), oraz pomiedzy monocytami (MON#) a bazofilami (r = 0,50) (Rysunek 1,
Publikacja 2).

Niedobory witaminy B12 i D majg istotne znaczenie w przebiegu zaburzen
psychicznych. Regularne badania przesiewowe oraz celowana suplementacja powinny
by¢ stalym elementem opieki psychiatrycznej. Uwzglednienie  aspektow
metabolicznych i1 zywieniowych w praktyce klinicznej moze poprawi¢ efekty leczenia,

ztagodzi¢ objawy 1 zwigkszy¢ dobrostan pacjentow.

Zasadno$¢ przeprowadzonych badan podkresla znaczenie monitorowania tych
parametrOw w rutynowej opiece nad pacjentami psychiatrycznymi, co moze pomdc w
identyfikacji  niedoboréw  oraz  wdrazaniu  interwencji  dietetycznych i
suplementacyjnych jako wsparcia dla terapii tradycyjnej. Uzyskane wyniki otwieraja
nowe perspektywy dla dalszych badan nad rola parametréw hematologicznych i

biochemicznych jako potencjalnych biomarkeréw w psychiatrii.

Przeprowadzone badania hematologiczne pacjentow oddziatow zamknigtych byty
obarczone bardzo wysokim stopniem trudno$ci. Poszukiwano bowiem zaleznoS$ci i
korelacji pomi¢dzy wynikami wybranych parametréw w krwi obwodowej pacjentow z
grupy badawczej w odniesieniu do grupy kontrolnej. W standardowym badaniu/

postepowaniu klinicznym, stosowane sa wypracowane i zatwierdzone algorytmy w
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psychiatrii. Ze wzglgdu na trudny kontakt z pacjentem, niezwykle istotne jest
kontrolowanie parametrow hematologicznych, zwiastujacych manifestacj¢ objawow
chorobowych. W literaturze jest niewiele badan klinicznych pacjentow
psychiatrycznych. Stad tez w tym eksperymencie podjeto proby weryfikowania
zalezno$ci 1 korelacji w tym zakresie. Napotykane trudnosci dotyczyly grupy
badawczej. Pacjenci z takimi jednostkami chorobowymi (tab.1, Publikacja 2) rzadko
wspoOlpracuja w procesie terapeutycznym, nie stosuja si¢ do zalecen zwigzanych z
prawidlowym odzywianiem, aktywnoS$cig fizyczna, stylem zycia. Generalnie pobyty w
oddziatach zamknigtych sg dlugotrwate (od kliku do kilkunastu miesigcy). Rola lekarza
prowadzacego, wg algorytmoéw, sprowadza si¢ do kontrolowania zachowan pacjentow
poprzez standardowa terapi¢ farmakologiczng. W badaniu planowano dotrze¢ do
specyficznych niuanséw w parametrach hematologicznych, ktére moga by¢ zwiastunem
choréb psychicznych, co pozwolitoby w odpowiedni sposdb zareagowaé, wdrazajac
odpowiednig terapig, diete i suplementacje. Kolejng obserwowang trudnos$cia byta dieta
szpitalna, ktora jest modyfikowana gtéwnie u pacjentdéw z rozpoznanymi chorobami
metabolicznymi. Natomiast nie wprowadza si¢ diety, ktora zapewniataby dostarczanie
odpowiednich sktadnikéw odzywczych, zgodnie aktualng wiedzg u os6b z zabrzeniami
psychicznymi.

Na podstawie obserwacji mozna stwierdzi¢, iz odpowiednie zareagowanie terapia,
wzbogaceniem diety i suplementacja moze niwelowaé pojawienie si¢ symptomoOw
chorobowych.

Jednakze ze wzgledu na trudno$¢ przeprowadzenia badan w takiej grupie pacjentow

(liczba, wiek, $miertelnos¢, kontakt z pacjentem), nalezy takie badania kontynuowac.
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Jako$¢ suplementow diety z witaming D3 dostepnych na rynku (Publikacja 3)

Badanie pilotazowe ocenilo rzeczywista zawarto$¢ witaminy D3 w suplementach diety

réznych producentow. Uzyta analiza oparta byla na metodzie wysokosprawnej

chromatografii cieczowej (HPLC), (tab. 3, Publikacja 3), ktora wykazata:

1. Znaczne rozbiezno$ci migdzy deklarowang a rzeczywista zawarto§cig witaminy

D3.

2. Wartosci rzeczywiste w kapsutkach wahaty sie od 1,02 do 59,56 ng.

3. W trzech przypadkach odnotowano wartosci graniczne, a dwa suplementy

zawieraty dawki niewystarczajace do pokrycia dziennego zapotrzebowania.

Tabela 3. Zawarto$¢ witaminy D wg. producenta oraz badafh wtasnych.(tab. 2, pub. 3)

Deklarowana zawartos¢

Oznaczana zwarto$¢

Suplement |[[L.U.] ng/kapsutke [LU.] ug/kapsutke
1 200 5 158,32 3,958
2 400 10 183,36 4,584
3 2000 50 1299,84 32,496
4 2000 50 1501,52 37,538
5 4000 100 23824 59,56
6 1000 25 411,32 10,283
7 2000 50 759,28 18,982
8 2000 50 1047,76 26,194
9 1000 75 411,92 10,298
10 66,668 1,6667 40,6 1,015
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Jako$¢ suplementéw diety dostgpnych na rynku czgsto nie spetnia standardow
niezbednych do skutecznej profilaktyki oraz leczenia niedoboréw zywieniowych. Wiele
preparatow charakteryzuje si¢ ograniczong biodostepnoscia, nieprecyzyjnym sktadem
lub niewystarczajacym st¢zeniem substancji aktywnych, co moze prowadzi¢ do braku
oczekiwanych efektow terapeutycznych, a w niektorych przypadkach — do poglebienia
istniejacych deficytéw metabolicznych. W zwiazku z powyzszym, konieczne jest
wdrozenie kompleksowego podejscia do opieki nad pacjentem, ktére obejmuje nie tylko
leczenie farmakologiczne, lecz takze systematyczng ocen¢ stanu metabolicznego,
analiz¢ nawykoéw zywieniowych oraz stylu zycia. Taka integracja umozliwia
identyfikacj¢ czynnikdow ryzyka, precyzyjne dostosowanie interwencji dietetycznych i

suplementacyjnych, a takze wspomaga proces terapeutyczny.

Uwzglednienie tych elementoéw w codziennej praktyce lekarskiej przyczynia si¢ do:

e poprawy skutecznosci leczenia i ograniczenia nawrotéw choroby,

o zwickszenia jako$ci zycia pacjentdow poprzez redukcje objawdw i poprawe
funkcjonowania psychofizycznego,

e rozwoju nowoczesnych, spersonalizowanych strategii terapeutycznych opartych

na danych klinicznych i biochemicznych.

W dobie rosnacej $wiadomosci zdrowotnej oraz dynamicznego rozwoju medycyny,
integracja oceny metabolicznej, zywieniowe]j i stylu zycia z praktyka kliniczng stanowi
niezbedny element skutecznej opieki medycznej, zwlaszcza w konteks$cie leczenia

chorob przewlektych i zaburzen psychicznych.

Wyniki te wskazuja na potrzebg zwigkszenia kontroli jakosci suplementéw diety oraz
kontynuowania badan w szerszym zakresie, obejmujagcym rozne kategorie zywnosci

funkcjonalne;.

Jako$¢ suplementow diety dostepnych na rynku moze by¢ niewystarczajaca do
skutecznej profilaktyki i1 leczenia niedoborow. Integracja oceny metabolicznej,
zywieniowej 1 stylu zycia z terapig i praktyka lekarska jest niezbedna dla poprawy
wynikéw leczenia, jakosci zycia pacjentdéw oraz rozwoju nowoczesnych strategii

terapeutycznych.
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1. Wnioski szczegdtowe

Uzyskane wyniki pozwolily na sformulowanie wnioskow dotyczacych zalezno$ci

mi¢dzy zachowaniami pro i antyzdrowotnymi pacjentdw, stanem odzywienia a

markerami zwiastujagcymi pogorszenie stanu zdrowia. Praca wskazuje na potrzebe

holistycznego podejscia do profilaktyki zdrowotnej, uwzgledniajacego zaréwno

aspekty zywieniowe, jak i psychospoleczne, oraz podkresla znaczenie $wiadomego

stosowania suplementoéw diety jako potencjalnego wsparcia w terapii.

1.

2.

Stwierdzone niedobory witaminy B12, witaminy D3 oraz
nieprawidlowosci w morfologii krwi (m.in. obnizony hematokryt,
hemoglobina, zaburzenia w rozmazie leukocytarnym) mogg by¢
traktowane jako predykatory/markery wczesnej interwencji u pacjentow
z zaburzeniami psychicznymi. Wyniki te wskazuja na konieczno$é¢
uwzgledniania badan biochemicznych w rutynowej diagnostyce
psychiatrycznej jako elementu wspomagajacego oceng stanu klinicznego.
Nieprawidlowy wskaznik masy ciala (zar6wno niedowaga, jak i
nadwaga/otyto§¢) moze wskazywaé na zwigkszone ryzyko zaburzen
metabolicznych u pacjentéw psychiatrycznych. Zaleznosci te podkreslaja
znaczenie monitorowania parametrow antropometrycznych w kontekscie
profilaktyki i leczenia zaburzen psychicznych.

Pacjenci z zaburzeniami psychicznymi wykazuja odmienne wzorce
zachowan zdrowotnych i1 antyzdrowotnych w poréwnaniu z populacja z
grupy kontrolnej, co moze wptywaé na ich stan odzywienia, odporno$¢
immunologiczng oraz przebieg choroby. Wyniki badan wskazuja na
potrzeb¢ wdrazania interwencji edukacyjnych 1 terapeutycznych
ukierunkowanych na poprawe stylu zycia tej grupy pacjentow.

Analiza chromatograficzna suplementow diety dost¢gpnych na rynku
unijnym ujawnila rozbiezno$ci migdzy deklarowang a rzeczywisty
zawartoscig witaminy D3. Zjawisko to moze ogranicza¢ skuteczno$é
profilaktyki i leczenia niedoboréw tej witaminy, co uzasadnia potrzebe
regulacji jako$ci suplementéw oraz opracowania rekomendacji

dotyczacych ich stosowania w praktyce klinicznej.
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4.2. Rekomendacje praktyczne / Implikacje dla praktyki

1. Wprowadzenie rutynowej oceny stanu odzywienia w  placowkach
psychiatrycznych > Regularne badania poziomu witamin (zwlaszcza B12 1 D3),
parametrow hematologicznych 1 biochemicznych powinny by¢ czescia
standardowej diagnostyki pacjentdw psychiatrycznych. > Warto wdrozy¢
kwestionariusze oceny stylu zycia i diety przy przyjeciu do szpitala.

2. Zatrudnienie dietetyka klinicznego w zespotach terapeutycznych > Stala
wspotpraca psychiatry z dietetykiem umozliwia indywidualne dopasowanie
diety do potrzeb pacjenta, uwzgledniajac chorobe, stosowane leki 1 wystepujace
niedobory.

3. Optymalizacja suplementacji witaminowej > Zaleca si¢ wybor suplementéw o
potwierdzonej jakosci 1 standaryzowanej zawarto$ci substancji czynnych.
Suplementacja powinna by¢ monitorowana laboratoryjnie, a nie stosowana
hipotetycznie.

4. Promowanie aktywnosci fizycznej jako elementu terapii > Codzienne spacery,
zajecia ruchowe i ¢wiczenia relaksacyjne powinny by¢ dostepne dla pacjentow.
Aktywno$¢ fizyczna wspiera regulacje nastroju, poprawia apetyt i jakos$¢ snu.

5. Edukacja zdrowotna pacjentdéw i personelu > Organizowanie cyklicznych
szkolen dla personelu medycznego na temat wptywu diety i stylu Zycia na
zdrowie psychiczne. Tworzenie materiatow edukacyjnych dla pacjentow w
przystepnej formie (broszury, plakaty, filmy).

6. Zintegrowane podejScie do leczenia > Leczenie psychiatryczne powinno
uwzglednia¢ takze aspekty somatyczne, zywieniowe i psychospoleczne. Warto
rozwazy¢ wdrozenie modelu opieki holistycznej, ktory taczy farmakoterapie,

psychoterapig, dietoterapi¢ i wsparcie spoleczne.
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1. Kwestionariusy ankiety.



Kwestionariusz
Sposobu odzywiania sie i aktywnosci fizycznej

L. Informacje ogéine

1. Ptec:
a) 0O zenska
b) O meska

2. Wiek badanego (w latach)
a/ 18-25

b/ 26-35

¢/ 36-46

d/ 47-57

e/ 58- 68

f/ powyzej 69.

3. Migjsce statego zamieszkania:
a) U duze miasto

b) O mate miasto

c) O wies

4. Jakie masz wyksztafcenie ?
a/ podstawowe

b/ zawodowe

¢/ srednie

d/ wyzsze

5. Jak oceniasz sytuacje materialng swojej rodziny?
O bardzo dobra

b) O dobra

c) U $rednia

d) O raczejzia

e) O bardzo zta

6. Jak oceniasz swoj stan zdrowia?
a) O bardzo dobry

b) O dobry

c) U dostateczny

d U zy



7. Jak oceniasz swdj sposob odzywiania?

a) O bardzo dobry
b) O raczejdobry
c) O raczejzty

d 0O ziy

8. lle czasu w ciggu doby zajmuje Ci sen?
a) O do6 godzin

b) o 7-8godzin

c) O powyzej8 godzin

9. Skad czerpiesz informacje na temat zdrowego stylu zycia? (pytanie wielokrotnego

wyboru)

a) O telewizja, radio

b) O internet

c) O ksigzki, czasopisma
d) O szkota

e) O rodzina



I Informacje dotyczace odzywiania

Podaj swéj wzrost (w centymetrach): ...
Podaj swojg mase ciata (w kilogramach): ......................cccceeienn...

10. lle positkéw spozywasz w ciggu dnia?

a) U jeden positek
b) H dwa positki

c) O trzy positki

d) U cztery positki

e) 0O pieC positkow

11. Czy codziennie zjadasz wymienione nizej positki? (zaznacz stosowne)

a) U pierwsze $niadanie
b) O drugie sniadanie

c) O obiad

d) O podwieczorek

e) g kolacja

12. Czy positki spozywasz regularnie (w statych porach)?
a) 0O zawsze

b) [ czesto

c) O czasami

d) 0O nigdy

13. W jakich godzinach spozywasz poszczegoine positki?

Positek godzina
pierwsze $niadanie
drugie $niadanie
obiad
podwieczorek

kolacja

14. O ktérej godzinie spozywasz ostatni positek w ciggu doby ?
a) O 17-18

b) o 19-20

C) O po21-—szej

d) O nieregularnie, w réznych godzinach

15. Czy stres wptywa na Twdj sposob zywienia?

a) 0O tak, zjadam wtedy wiecej

b) O tak, jem bez opamietania

c) O nie jem wtedy wcale

d) 0O stres nie ma wptywu na moj sposdb odzywiania



16. W jakich porach najczesciej odczuwasz gtod?
a) [ rano

b) O przed potudniem

c) U po potudniu

d) O wieczorem

17. W jaki sposob starasz sie zaspokoi¢ gtéd? (pytanie wielokrotnego wyboru)

a) O jem cokolwiek

b) O pije wode

c) O jem stodycze

d) g spozywam produkty mleczne
e) g spozywam kanapki

f) o wstrzymuje sie

18. Czy pojadasz pomiedzy positkami?
a) U tak, zawsze

b) U tak, czesto

c) U tak, czasami

d) 0O nigdy

19. Jesli ,tak’, jakie spozywasz wéwczas produkty? (pytanie wielokrotnego wyboru)
a) O kanapki

b) D stodycze

c) O chipsy, paluszki

d) D warzywa

e) O owoce

f) O jogurty

g) O drozdzéwki, stodkie butki

h) O produkty typu ,fast food”

i) 0O orzechy

j) O inne, jakKie? .....ooiiiiii

20. Ktore czynniki wptywajg na Twoj wybor zywnoSci do spozycia? (pytanie wielokrotnego

wyboru)

a) 0O smak

b) U  wyglad

c) U rodzina

d) 0O koledzy

e) O reklama

fy O wiedza o walorach zdrowotnych

g) O iNne,jakie? ...

21. Czy kontrolujesz kalorycznos¢ spozywanych produktéow?
a) O zawsze

b) o+ zalezy od produktu

C) [ sporadycznie

d) g nie zwracam uwagi



22. Czy korzystasz z zaktadow zbiorowego Zywienia?
a) O tak, bar szybkiej obstugi

b) O tak, restauracja

c) @O tak, kawiarnia

d) O nie korzystam

23. Jak czesto spozywasz produkty typu ,fast food”?

a) O codziennie

b) O co drugi dzien
c) U 1 razw tygodniu
d) O sporadycznie

e) O nie spozywam

24. Co najczesciej spozywasz na pierwsze Sniadanie?

4
a) O nie jadam $niadan
b) B produkty mleczne
c) O kanapki

d O warzywa

e) @O owoce

fy O jaja

g) O inne,jakie? ...

25. Jak czesto jadasz produkty zbozowe?

a) O nie jadam tego typu produktow
b) O sporadycznie

c) U 2-3razywtygodniu

d) O codziennie

e) Y czescigj niz raz dziennie

26. Czym najczesciej smarujesz pieczywo?
) O hie smaruje pieczywa
) O mastem
c) U margaryng
) B margaryng bez cholesterolu
) U inne,jakie? .........ocoooiiiiiiii

27. Z ilu dan sktada sie Twéj codzienny obiad?

a) Y nie jadam obiadu

b) O jednego: tylko zupa

c) O jednego: tylko drugie danie
d) O dwdch

e) O trzech

28. Jaki rodzaj miesa preferujesz?

a) O nie jadam miesa

b) O mieso czerwone (wotowina, wieprzowina, baranina)
c) O mieso drobiowe (kurczak, indyk, kroélik)



Al

. Jak czesto spozywasz ryby?

L nie jadam ryb

1 raz w tygodniu

2 razy w tygodniu

3 razy w tygodniu

4 razy w tygodniu i czesciej

Oo0Ooo

. Ktore z ryb jadasz najchetniej?

O hie jadam ryb
O ryby morskie (foso$, makrela, sledz, halibut, dorsz, tunczyk)
O ryby stodkowodne (pstrag, karp, szczupak)

. Jak czesto spozywasz potrawy z jaj kurzych (jaja gotowane, jajecznice, omlet, nalesniki)?

nie jadam jaj

1 raz w tygodniu

2 — 3 razy w tygodniu
4 razy w tygodniu
codziennie

razy w ciggu dnia spozywasz warzywa?
nie jadam warzyw

1 dziennie

2 razy dziennie

3 razy dziennie

4 razy dziennie i czesciej

Ooooo®o0ooo O

. Warzywa, w jakiej postaci preferujesz?

Swieze
gotowane
mrozone
suszone
Z puszki

Ooood

. lle razy w ciggu dnia spozywasz owoce?

nie jadam owocow

1 dziennie

2 razy dziennie

3 razy dziennie i czescigj

oo oo

. Zaznacz rodzaj preferowanych przez Ciebie potraw? (pytanie wielokrotnego wyboru)

stone
O kwasne
O stodkie
O tluste
O
. lle szklanek ptynéw spozywasz w ciggu dnia?
O 2 szklanki
O 3 -4 szklanki
O 5_6 szklanek
O

8 szklanek i wigcej
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. Zaznacz napoje, ktére spozywasz najczesciej? (pytanie wielokrotnego wyboru)

herbata

kawa

woda mineralna
woda smakowa
mleko

O
O
O
O
O
O sok

. lle razy w ciggu dnia spozywasz mleko i jego przetwory?

nie spozywam

1 raz dziennie

2 razy dziennie

3 razy dziennie

4 razy dziennie i czesciej

OooOoood

. Jakie mleko pijesz zazwyczaj?

O nie pije mleka

O mleko petne (3,2%)

O mleko odttuszczone (1 - 2%)
O bezttuszczu

o mleko smakowe

. Ktére produkty mleczne preferujesz?

O nie spozywam produktow mlecznych
O jogurt naturalny
O jogurt owocowy
O kefir

O maslanka

. Jak czesto spozywasz stodycze?

U nie jadam stodyczy
O 1 w tygodniu

O 3-4razy w tygodniu
O codziennie

. Czy spozywasz orzechy (wtoskie, laskowe, migdaty)

O tak
O hie



lll. Informacje dotyczace podejmowania aktywno$ci fizycznej

42. Czy podejmujesz ¢wiczenia fizyczne systematycznie?
a) O tak
b) O nie

43. Podaj motywy podejmowania aktywnoSci fizycznej
a) O chec¢ poprawy wygladu zewnetrznego

b) O chec utrzymania prawidtowej wagi ciata

c) U cheé utrzymania dobrej kondycji fizycznej

d) O che¢ poprawy samopoczucia

e) g chec podgzania za modag

f) O cheé bycia zdrowym

g9) O inne,jakie? ...

44. Jak okreSlisz czestotliwos¢ podejmowania przez Ciebie aktywnosci fizycznej)?
) nie podejmuje aktywnosci fizycznej

) 1 raz w tygodniu

2 razy w tygodniu

3 razy w tygodniu

4 razy w tygodniu

5 razy w tygodniu

codziennie

a
b
c)
d)
e)
f)
g9)

OO0 O 0o

45. Jak czesto, wykonujesz intensywne cwiczenia fizyczne (takie, podczas ktorych Twoj
wysitek fizyczny okreslasz jako duzy — odczuwasz zmeczenie, pocisz sie)?
a) nie wykonuje intensywnych ¢wiczen fizycznych

b) O 1razw tygodniu

c) 0O 2-3razyw tygodniu

d) O 4razyw tygodniu i czesciej
O

46. Jakie widzisz korzysci z uprawiania aktywnoS$ci fizycznej?
a) O zdrowotne

O lepsza sylwetka

O lepsza aktywnos$¢ fizyczna
d) O lepsze samopoczucie

o Osigganie wynikow

O NN, jaKie? ..o



47. Jakie czynniki utrudniajg Ci podejmowanie aktywnoS$ci fizycznej?
a) U nieche¢

b) U brak czasu

c) O brak sprzetu

d) U brak miejsca

e) O zly stan zdrowia

fy 0O wstyd

g) O inne,jaKie? ......coooiriiiiiiiiiiiiii e

Uzywki

48. Czy spozywasz napoje alkohole?
a) O tak, kilka razy w tygodniu (jakie)

b) O tak, razw tygodniu
c) O tak, sporadycznie
d) O nie

49. Czy palisz papierosy?

a) 0O tak

b) o nie

50. Czy miate$ osobisty kontakt z narkotykami?
a) 0O tak
b) O nie
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AKADEMIA KALISKA

im. Prezydenta Stanistawa Wojciechowskiego

KOMISJA BIOETYCZNA AKADEMII KALISKIE]

im. Prezydenta Stanistawa Wojciechowskiego

Uchwata nr 5/2021

Na podstawie przepiséw Ustawy z dnia 5 grudnia 1996r. o zawodach lekarza i lekarza dentysty (t.j. Dz. U.
z 2020 poz. 514 ); Rozporzadzenia Ministra Zdrowia i Opieki Spotecznej z dnia 11 maja 1999r. w sprawie
szczegdtowych zasad powotywania i finansowania, oraz trybu dziatania Komisji Bioetycznych (Dz. U. z 1999
r. nr 47 poz. 480); Ustawy z dnia 6 wrzednia 2001 r. Prawo farmaceutyczne (t.j. Dz. U. z 2020 poz. 944);
Rozporzadzenia Ministra Finanséw z dnia 30 kwietnia 2004 r. w sprawie obowigzkowego ubezpieczenia
odpowiedzialnosci cywilnej badacza i sponsora (Dz. U. 2004 nr 101, poz.1034 z pdin.zm.); Rozporzadzenia
Ministra Finanséw z dnia 18 maja 2005 r. zmieniajacego rozporzadzenie w sprawie obowigzkowego
ubezpieczenia odpowiedzialnosci cywilnej badacza i sponsora (Dz.U. z 2005 nr 101, poz.845);
Rozporzadzenia Ministra Zdrowia z dnia 30 kwietnia 2004 r. w sprawie prowadzenia badan klinicznych
z udziatem matoletnich (Dz. U. 2004 nr 104, poz.1108); Rozporzadzenia Ministra Zdrowia z dnia 30
kwietnia 2004 r. w sprawie zgtaszania niespodziewanego ciezkiego niepozadanego dziatania produktu
leczniczego (Dz. U. z 2004 nr 104, poz. 1107); Rozporzadzenia Ministra Zdrowia z dnia 17 lutego 2016 r.
W sprawie wzoréw wnioskéw zwigzanych z badaniem klinicznym wyrobu medycznego lub aktywnego
wyrobu medycznego do implantacji oraz wysokosci optat za ztozenie tych wnioskéw (Dz. U.z 2016 r., poz.
208); Rozporzadzenia Ministra Finanséw z dnia 6 pazdziernika 2010 r. w sprawie obowigzkowego
ubezpieczenia odpowiedzialnosci cywilnej sponsora i badacza klinicznego zwigzku z prowadzeniem
badania klinicznego wyrobdw (Dz.U. 2010, nr 194, poz. 1290); Ustawy z dnia 20 maja 2010 r. o wyrobach
medycznych (t.j. Dz. U. z 2020r. poz.186); Ustawy z dnia 18 marca 2011 r. o Urzedzie Rejestracji
Produktéw Leczniczych, Wyrobéw Medycznych i Produktéw Biobdjczych (t.j. Dz. U. z 2020 poz.836)
Rozporzadzenia Ministra Zdrowia z dnia 2 maja 2012 r. w sprawie Dobrej Praktyki Klinicznej (Dz.U. 2012,
poz. 489); Rozporzadzenia Ministra Zdrowia z dnia 12 pazdziernika 2018 r. w sprawie wzoréw
dokumentow przedktadanych w zwiazku z badaniem klinicznym produktu leczniczego oraz opfat
za ztozenie wniosku o rozpoczecie badania klinicznego (Dz.U. 2018, poz.1994); w oparciu o Deklaracje
Helsinska- Zasady Etycznego Postgpowania w Eksperymencie Medycznym z Udziatem Ludzi, przepisy ICH
GCP oraz Regulaminu Komisji Bioetycznej Akademii Kaliskiej im. Prezydenta Stanistawa Wojciechowskiego
z dnia 27 stycznia 2020 . :

Komisja Bioetyczna na posiedzeniu w dniu 20 grudnia 2021 roku rozpatrzyta wniosek dotyczacy
prowadzenia badan naukowych.

Kierownik projektu: prof. Akademii Kaliskiej dr hab. n. o zdr. Wioletta Zukiewicz-Sobczak
oraz dr n.med. Zuzanna Checiriska-Maciejewska

Gtowny badacz: prof. Akademii Kaliskiej dr hab. n. o zdr. Wioletta Zukiewicz-Sobczak
oraz dr n.med. Zuzanna Checiriska-Maciejewska

AKADEMIA KALISKA im. Prezydenta Stanistawa Wojciechowskiego
ul. Nowy Swiat 4, 62-800 Kalisz
tel. 6276 79 500 e-mail: komisjabioetyczna@akademia kalisz.pl




AKADEMIA KALISKA

im. Prezydenta Stanistawa Wojciechowskiego

KOMISJA BIOETYCZNA AKADEMII KALISKIE]

Miejsce prowadzenia badan: MW@[}H&&@EKQM@% Wegavdenta stgnistawa Wojciechowskiego,
ZOLP Szpital Neuropsychiatryczny im. M. Kaczyriskiego w Lublinie, Centrum Medyczne PRIMED

w Lublinie

Temat badar: ,Ocena zachowar pro- i antyzdrowotnych wybranej grupy pacjentéw. Ocena
parametrow .morfologii krwi obwodowej i okre$lonych witamin u pacjentéw z wybranymi
zaburzeniami uktadu nerwowego i kragzenia”

Komisja podjeta uchwate o pozytywnym zaopiniowaniu wniosku.
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Abstract

Background: Severe psychiatric disorders are frequently associated with disruptions in
health-related behaviors, including diet and lifestyle. This cross-sectional study aimed to
assess and compare selected dietary and lifestyle behaviors among long-term psychiatric
inpatients diagnosed with unspecified dementia (F03) or organic delusional disorder (F06.2)
and a control group of mentally healthy individuals. Methods: A 50-item validated
questionnaire was administered to 28 hospitalized patients and 10 control participants.
Analyses included nutritional habits, physical activity, stimulant use, and hydration, using
non-parametric tests and effect size indicators (Cramér’s V). Results: Significant differences
were observed in meal regularity, frequency of meals, types of beverages consumed, and
physical activity. Strong associations were found for meal types (V = 0.590) and stress-
induced eating (V = 0.525). Conclusions: The observed behavioral differences may reflect
disease-related effects, demographic variation, or a combination of both. Despite these
limitations, the findings suggest key areas for further investigation and support the need
for targeted dietary and lifestyle interventions in psychiatric settings.

Keywords: dementia; dietary intake; FO3; F06.2; health behavior; psychiatric disorders

1. Introduction

Mental disorders represent a significant public health challenge worldwide. According
to the World Health Organization, more than 450 million people suffer from various forms
of mental disorders, and approximately 25% of the population experiences symptoms of
poor mental health each year. In Poland, a systematic increase in the number of psychiatric
hospitalizations has been observed, indicating the growing importance of this group of
patients to the healthcare system. Mental disorders such as depression, schizophrenia, and
anxiety disorders often coexist with unhealthy dietary habits, which can worsen patients’
conditions and hinder the treatment process [1-4].

An increasing body of research highlights a significant link between mental health
and lifestyle, including diet. The Mediterranean diet, rich in vegetables, fruits, unsatu-
rated fatty acids, fermented products, omega-3 fatty acids, and antioxidants, may exert

Nutrients 2025, 17,2315
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a protective effect on the nervous system, whereas the Western diet, characterized by
processed foods, simple sugars, and trans fats, increases the risk of depression and anx-
iety [5-9]. A diet rich in vegetables, fruits, whole grains, and healthy fats may support
mental health, while one high in processed foods may deteriorate it. In recent years, there
has been growing emphasis on the key role of the gut microbiota in regulating the function
of the nervous system, immune system, and cortisol levels, particularly via the so-called
gut-brain axis [7,10,11]. This axis includes bidirectional communication between the gas-
trointestinal tract, the central nervous system, and the immune system, as well as complex
metabolism of intestinal microbes that influences neurotransmission, neuroinflammation,
and neuroplasticity [12,13].

Diet plays a fundamental role in modulating the composition and activity of the
microbiota. The intake of dietary fiber, fermented products, unsaturated fatty acids, and
polyphenols promotes the growth of beneficial bacteria such as Lactobacillus and Bifidobac-
terium, which support the production of short-chain fatty acids (SCFAs) known for their
anti-inflammatory and neuroprotective properties [14,15]. In contrast, a diet high in simple
sugars, saturated fats, and ultra-processed foods can lead to dysbiosis—a disruption in
microbial balance in the gut—associated with the intensification of depressive and anxiety
symptoms, as well as a decline in cognitive function [16]. Among individuals with mental
disorders, who often present with irregular meals, poor dietary quality, and a tendency
toward “comfort” foods, the risk of dysbiosis may be particularly high [17]. Studies have
shown that dietary interventions aimed at improving microbiota quality can reduce de-
pressive symptoms and improve cognitive function, which opens new perspectives for
supporting psychiatric therapy through appropriately tailored nutrition [18].

Therefore, maintaining proper dietary habits, including adequate intake of fiber and
polyphenols and limiting processed foods, should be an essential component of com-
prehensive care for patients with mental disorders. Integrating dietary components into
therapeutic strategies may improve not only somatic but also mental health, enhancing the
effectiveness of pharmacological and psychotherapeutic treatment [19-23].

Despite the growing number of publications on mental health and nutrition, there
remains a lack of studies focusing on the actual dietary behaviors of patients staying in
psychiatric hospitals, especially in closed wards. The few studies addressing this population
point to significant deficits in nutritional education and poor diet quality. Nutritional
interventions are also lacking in psychiatric treatment, which constitutes a critical gap in
care for patients with mental disorders [7], despite evidence from Fojcik et al. [8] indicating
that health education can improve self-esteem, treatment engagement, and reduce disease
symptoms [24-27].

The aim of this study was to evaluate selected health-related and dietary behaviors
among long-term hospitalized psychiatric patients diagnosed with unspecified dementia
(F03) and organic delusional disorder (F06.2) and to compare them with a control group of
individuals without diagnosed mental illness. In addition to identifying the frequency of
pro- and anti-health behaviors—such as regularity of meals, food product choices, physical
activity, and stimulant use—the study also explored the influence of stress on eating
behaviors and patients” awareness of healthy lifestyle principles. This research attempts to
address the gap in the current literature by focusing on individuals with chronic organic
psychiatric disorders, a population for which dietary and lifestyle studies are limited. The
results may support the development of targeted nutritional and educational strategies
in psychiatric care and inform future intervention programs aimed at improving mental
health through lifestyle modification.
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2. Materials and Methods

This cross-sectional study aimed to compare selected health-related and dietary be-
haviors among long-term hospitalized psychiatric patients with a diagnosis of unspecified
dementia (FO3) or organic delusional disorder (F06.2) and a control group of individuals
without diagnosed mental illness. The research focused on specific behaviors such as eating
habits, food choices, physical activity, stimulant use, and the perceived impact of stress on
diet and lifestyle.

The study was conducted between January and December 2022 in the closed psy-
chiatric ward of the Neuropsychiatric Hospital in Lublin, Poland. Ethical approval was
obtained from the Bioethics Committee of the Kalisz Academy (Resolution No. 5/2021),
and all participants provided informed consent prior to participation.

A total of 28 inpatients from the psychiatric ward and 10 individuals from a general
outpatient clinic (control group) were recruited. Participants in the clinical group had
been hospitalized for a minimum of several months and were under continuous medical
supervision, allowing the attending psychiatrist to assess cognitive capacity and determine
eligibility for reliable interview participation. Control group members were individu-
als without a psychiatric diagnosis who agreed to complete the survey during routine
medical visits.

2.1. Research Group

The inclusion criterion for the study group was a diagnosis of a mental disorder ac-
cording to the ICD-10 classification: FO3 (unspecified dementia) or F06.2 (organic delusional
disorder). A total of 28 long-term inpatients (18 women and 10 men) were recruited from
the Psychiatric Care and Treatment Facility (ZLOP) at the M. Kaczyriski Neuropsychiatric
Hospital in Lublin. Among them, 16 patients (12 women and 4 men) were diagnosed with
F03, and 12 patients (6 women and 6 men) with F06.2.

Although these are distinct psychiatric diagnoses, both are classified as chronic psy-
chiatric disorders under ICD-10 and share similar treatment environments. All patients
received standardized psychiatric care, including pharmacotherapy and individually tai-
lored dietary support, and were hospitalized in the same ward under consistent therapeutic
supervision. Therefore, for the purposes of behavioral analysis, they were treated as a
single observational group. Diagnoses were established according to ICD-10 criteria, which
were in clinical use during the study period (January—December 2022).

2.2. Control Group

The control group consisted of individuals without psychiatric diagnoses who were
recruited during routine outpatient visits and were available for voluntary participation
under similar procedural conditions at the Primed Medical Centre in Lublin. Participants
voluntarily consented to participate in the study in accordance with the approved protocol.
The control group included 10 participants (8 women and 2 men).

All psychiatric patients included in the study were long-term inpatients from the same
closed psychiatric ward. Despite the presence of dementia or organic affective disorders
(ICD-10 codes F03 and F06.2), only individuals assessed by the attending psychiatrist as
having sufficient cognitive capacity to understand and respond to the survey questions
were included. This selection ensured basic reliability of self-reported data.

The control group consisted of adult patients attending outpatient visits to primary
care clinics for general medical concerns, with no diagnosed psychiatric disorders. While
the groups were not matched for age or education, the control group was selected based on
clinical comparability and availability for voluntary participation.
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2.3. Research Methods

The survey was conducted by the attending physician, a specialist in psychiatry, dur-
ing the patients’ hospitalization at the M. Kaczyniski Neuropsychiatric Hospital in Lublin.
A custom-designed questionnaire was developed based on clinical dietetic experience
and previous nutritional assessments. It was refined through pilot testing and practical
application to ensure clarity, coherence, and thematic relevance. Although not formally
standardized, the tool was internally validated for consistency and content completeness.
The questionnaire consisted of 50 items covering demographics, dietary behaviors, physical
activity, and stimulant use. Physical activity was defined in accordance with the World
Health Organization (WHO) as any bodily movement produced by skeletal muscles that
requires energy expenditure. For participants in the control group, the survey was adminis-
tered at the Primed Medical Centre in Lublin, following qualification by a primary care
physician (PCP) with specialization in psychiatry.

The “Dietary Habits and Physical Activity” questionnaire included (i) demographic
data (9 items)—gender, age, place of residence, level of education, subjective financial
status, perceived health status, subjective dietary evaluation, average sleep duration, and
sources of information about a healthy lifestyle; (ii) nutritional behaviors (32 items)—meal
quantity, quality, regularity, and timing; time of last meal; the influence of stress on food
quality and quantity; appetite disturbances; dietary preferences and their impact on food
choices; supervision of meals; use of institutional food services; and consumption of specific
food categories including high-quality proteins, fermented foods, dairy products, spreads,
beverages, vegetables, fruits, nuts, sweets, and ultra-processed foods; (iii) physical activity
(6 items)—regularity, frequency, motivation, perceived benefits, and demotivating factors;
(iv) stimulant use (3 items)—alcohol, drug use, and smoking.

This study is a continuation of previously published research titled Hematological
Correlations as Predictors of Disease Manifestations in Psychiatric Inpatients [28]. The same
study and control groups were used in both studies; therefore, the technical details regard-
ing sample selection and methodological framework are presented in the cited publication.

The questionnaire was developed ad hoc by a multidisciplinary research team com-
posed of a psychiatrist, a clinical dietitian, and a public health methodologist. It was
designed specifically for this study to assess health-related behaviors among psychiatric
inpatients. The tool included items on dietary habits, physical activity, substance use, and
perceived health status. A pilot version was administered to 10 patients (not included in
the final sample) to assess clarity, content coverage, and acceptability. Based on feedback,
minor adjustments were made, and internal consistency was confirmed using Cronbach’s
alpha (a = 0.81), indicating good reliability.

2.4. Statistica

All statistical analyses were performed using Statistica 13.3 software (StatSoft, Krakow,
Poland). Descriptive statistics—including mean, standard deviation, minimum, maximum,
and percentage—were used to characterize both the study and control groups. The chi-
square (x?) test was applied to assess associations between categorical variables, while the
Kruskal-Wallis test was used for ordinal and non-normally distributed continuous variables.
For two-group comparisons involving non-normally distributed data, the Mann-Whitney
U test was employed. A p-value < 0.05 was considered statistically significant. The internal
consistency of the custom-designed questionnaire was evaluated using Cronbach’s alpha
coefficient, which yielded a value of « = 0.81, indicating good internal reliability. To assess
the strength of association between group affiliation (psychiatric vs. control) and categorical
variables such as dietary habits, meal regularity, or stress-related behaviors, Cramér’s
V coefficient was calculated alongside the chi-square test. This statistic is suitable for
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nominal variables in contingency tables. A Cramér’s V value of <0.1 indicates a negligible
relationship, 0.1-0.3 a weak relationship, 0.3-0.5 a moderate relationship, and >0.5 a
strong relationship.

3. Results
3.1. Sociodemographic Characteristics

Significant differences were observed between the study and control groups in terms
of age, education level, and place of residence. The psychiatric group was significantly
older (p < 0.05), more likely to live in rural areas or smaller towns, and had lower levels of
formal education.

In the study group (n = 28), 36% were female and 64% male, while in the control
group (n = 10), 30% were female and 70% male. Age distribution in the study group was as
follows: 54% aged 5868 years, 11% aged 47-57, 29% aged 36—46, and 7% over 69. In the
control group, 30% were aged 18-25, 40% aged 36—46, 20% aged 47-57, and 10% aged 58-68.

With regard to place of residence, 36% of patients in the study group lived in cities with
over 100,000 inhabitants, 43% in smaller towns, and 21% in rural areas. In contrast, 80% of
the control group lived in large cities and 20% in smaller towns. In terms of education, 29%
of the study group had higher education (including 21% with a university degree), while
32% had basic or vocational education. In the control group, 90% had higher education,
including 60% with a university degree, and only 10% had vocational training.

Regarding BMI, 68% of patients in the study group fell within the normal range
(18.5-24.9 kg/m?), and 32% were overweight (25.0-29.9 kg/m?). In the control group, 50%
had a BMI within the normal range, 40% were overweight, and 10% were obese (BMI > 30).
Descriptive data and statistical comparisons are presented in Table 1.

Table 1. Characteristics of the sample.

Variables n*=28 n*=10 p*

Gender

Women 10
Men 18

Age

18-25
26-35
3646
47-57
58-68
>69

BMI (kg/m?)

<18.5
18.5-24.9
25.0-29.9
>30

0.034

Place of residence

City > 100,000 inhabitants
City < 100,000 inhabitants

Village

Education

Primary
Vocational
High school
University

WHR O ONO RO OFRLrDNEBEROWINW
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BMI = body mass index; 1 * = number of participants or number of patients in the control group, p * = chi-squared
test for all tested parameters.

Although no statistically significant differences (p > 0.05) were found for some vari-
ables, Cramér’s V coefficients indicated moderate associations for age (V = 0.31) and
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education (V = 0.38), suggesting meaningful demographic divergence. A weaker asso-
ciation was observed for place of residence (V = 0.25), while gender (V = 0.00) and BMI
(V =0.00) showed no relevant differences. These results align with chi-square analyses and
highlight selected sociodemographic disparities between the groups.

3.2. Pro-Health and Anti-Health Nutritional Behaviors

Patients in the psychiatric group exhibited less favorable nutritional behaviors com-
pared to the control group (Table 2). They were significantly more likely to skip meals,
consume fewer fresh vegetables and fruits, and rely more heavily on highly processed foods
(p < 0.05). A notably lower proportion of psychiatric patients reported regular breakfast
consumption. These patterns suggest poorer dietary habits in this clinical population.
Moderate to strong associations were observed for skipping meals (Cramér’s V = 0.51) and
the consumption of processed foods (Cramér’s V = 0.48), indicating considerable behavioral
divergence between the study and control groups.

Table 2. Selected quality of life characteristics.

Characterization n=28 n=10 p* p**

Material’s condition Neither poor or good

Very good
Good
0.006
Poor
Very poor

Health condition

Very good
Good
Poor

Very poor

<0.001

The way of nutrition

Very good
Good
Poor

Very poor

0.004
<0.001

Number of hours of sleep 7-8h

<7h

0.0437
>8 h

Evaluation of the source of
information about a healthy lifestyle

Television, radio
Internet
Books, magazines
School
Family

0.037

mroooq|luhx onvRolmrTRolrnS o w
COXN| ROR| OCOCON| | ORNN| COR NN

o

p ¥, chi-squared test for individual characteristics examined; p **, chi-squared test for all characteristics examined.

Additional differences emerged in subjective quality-of-life parameters. In terms of
material condition, 36% of the psychiatric patients rated it as “neither good nor poor”, 29%
as “poor”, 21% as “good”, 11% as “very good”, and 4% as “very poor”. In contrast, 70%
of control group participants rated their condition as “good”, 20% as “very good”, and
10% as “neither poor nor good”. Regarding health status, 50% of patients with psychiatric
disorders rated their health as “good”, 46% as “poor”, and 4% as “very poor”. In the control
group, 70% rated their health as “good”, 20% as “very good”, and 10% as “poor”.

Self-assessment of nutritional habits showed that 93% of psychiatric patients consid-
ered their diet to be “good”, while 7% rated it as “poor”. In the control group, 80% assessed
their diet as “good” and 20% as “very good”. Regarding sleep duration, 29% of psychiatric
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patients reported sleeping less than 7 h per day, 54% between 7 and 8 h, and 18% more than
8 h. Among controls, 10% reported <7 h of sleep, 80% between 7 and 8 h, and 10% > 8 h.

Differences also emerged in sources of health-related knowledge. Among psychiatric
patients, 54% reported relying on television and radio, 21% on the internet, 21% on books
and magazines, and 4% on family members. In the control group, 80% relied on the internet,
while 20% used television and radio as primary sources of health information.

Statistical analysis revealed that these differences were significant for all parameters
(p < 0.05), except for dietary self-assessment and sleep duration. Moderate associations
were found for material condition (Cramér’s V = 0.31) and source of health information
(V =0.35), indicating that psychiatric patients more often experienced financial strain and
relied on traditional media. A weaker association was observed for perceived health status
(V =0.28), suggesting a trend toward poorer self-evaluation among psychiatric patients. In
contrast, sleep duration (V = 0.07) and dietary self-assessment (V = 0.00) showed negligible
differences between the groups (Table 2).

These findings confirm that individuals hospitalized for chronic psychiatric conditions
present with a distinct pattern of nutritional and lifestyle behaviors that may require
targeted educational and dietary interventions in clinical settings.

3.3. Dietary Patterns and Lifestyle Behaviors
3.3.1. Meal Frequency and Composition

The majority of patients in the psychiatric group (86%) consumed three meals per
day, with 11% consuming four meals and 4% consuming two. In the control group, 70%
consumed three meals, 20% four meals, and 10% five meals daily. All participants in both
groups reported eating breakfast and supper regularly, while 93% of the study group and
90% of the control group reported consuming dinner. Lunch and afternoon snacks were
less common, particularly in the psychiatric group.

Regularity of meal timing was lower among psychiatric patients: 50% reported always
eating at regular times, 25% often, and 25% usually. In the control group, 50% reported
regular meal timing often, and the remaining 50% usually. Regarding the timing of the
last meal, 75% of the psychiatric group ate between 17:00 and 18:00, and 25% between
19:00 and 20:00, while 40% of control group participants ate after 21:00. Patients in the
psychiatric group exhibited significantly lower levels of physical activity. Demotivating
factors included lack of energy and limited access to exercise facilities.

3.3.2. Stress and Eating Behavior

Stress influenced eating behaviors differently between groups. In the psychiatric
group, 54% stated stress did not affect their eating, 32% reported loss of appetite during
stress, and 14% engaged in compensatory overeating. In the control group, 60% reported
no stress effect on eating, while 40% avoided food under stress.

Feelings of hunger were most frequently reported in the afternoon (46% in the study
group, 40% in controls), followed by before noon (29% vs. 30%) and morning (25% vs.
20%). In both groups, the most common hunger-coping strategy was to eat “whatever is
available” (86% psychiatric group; 80% control), while a small number reported drinking
water or eating sandwiches.

Snacking between meals was common in both groups: 89% in the study group and
90% in the control group reported doing so occasionally. Snacks included sandwiches (36%
in the study group vs. 30% in controls), pastries (25% vs. 40%), sweets, and salty snacks.
Strong associations were noted between snacking habits and psychiatric status (Cramér’s
V =0.591).
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3.3.3. Food Choices and Preferences

Taste was the primary factor influencing food choices in both groups (100%). Appear-
ance influenced 14% of the psychiatric group and 10% of controls. Peer influence affected
7% of the psychiatric group.

When assessing taste preferences, 32% of psychiatric patients and 30% of controls
preferred salty foods. Sour flavors were chosen by 29% in the study group and 40% in the
control group. A preference for sweets was declared by 21% of the psychiatric group and
20% of controls, while fatty foods were preferred by 18% and 10%, respectively.

3.3.4. Eating Habits and Dining out

Most psychiatric patients (71%) did not monitor caloric intake, compared to 40% in
the control group. Only 18% of patients occasionally monitored calories depending on the
product, similar to 30% of controls.

In terms of dining out, 43% of psychiatric patients and 60% of controls used fast food
services. Restaurants were used by 18% of psychiatric patients and 40% of controls, while
cafés were less common. A total of 36% of psychiatric patients and none of the control
group reported not using foodservice facilities. Fast food consumption once a week was
reported by 32% of psychiatric patients and 50% of controls.

3.3.5. Breakfast and Staple Food Consumption

The most common breakfast choices among psychiatric patients were sandwiches
(50%) and dairy products (46%). In the control group, 90% consumed sandwiches and 10%
dairy. Cereal products were consumed daily by 93% of the psychiatric group and 70% of
the control group. All participants reported using butter as a bread spread.

3.3.6. Main Meal Composition and Protein Sources

Two-course dinners were consumed by 82% of psychiatric patients and 60% of controls.
Red meat and poultry were consumed equally in the psychiatric group (50% each), whereas
in the control group, red meat (70%) was more prevalent than poultry (30%).

Fish consumption once a week was common (68% psychiatric group; 60% control).
However, 14% of psychiatric patients and 30% of controls did not consume fish at all.
Psychiatric patients preferred freshwater fish (54%), while controls favored sea fish (70%).

Egg-based dishes (e.g., scrambled eggs, pancakes) were consumed 2-3 times weekly
by 75% of psychiatric patients and 60% of controls.

3.3.7. Fruits, Vegetables, and Dairy Intake

Daily vegetable intake was reported by 96% of the psychiatric group and 80% of the
control group. Fresh vegetables were preferred in both groups (100% psychiatric, 70%
control). Cooked vegetables were reported only by 30% of the control group.

Fruit consumption once daily was reported by 68% of the psychiatric group and 90%
of controls, while 25% of psychiatric patients did not eat fruit at all.

Dairy product consumption once daily was declared by 75% of psychiatric patients
and 10% of the control group. Most psychiatric patients (71%) consumed whole milk, while
90% of the control group did not consume milk. Preferred dairy products included fruit
yogurts (36%), natural yogurts (21%), and kefir (14%) in the study group.

3.3.8. Fluids, Sweets, and Nuts

Among psychiatric patients, 61% consumed 5-6 glasses of fluids daily and 32% more
than 8 glasses. In the control group, all consumed eight or more glasses daily. The most
consumed beverages in the psychiatric group were tea (96%), mineral water (86%), and
coffee (79%), while the control group preferred mineral water (100%) and coffee (90%).
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Sweets were consumed 2—4 times weekly by 50% of the psychiatric group and 30% of
the controls. Daily sweet consumption was reported by 40% of controls. Nut consumption
was declared by 50% of the psychiatric group and 90% of controls.

Generally, the impact of dietary habits on the quality of life was analyzed among
patients with mental disorders (study group) and healthy individuals (control group)
(Table 3 and Table S1). The nutritional status was significantly influenced by factors such as
the number of meals consumed per day, the type of meals, the presence of stress during
meals, the timing of hunger sensations, methods of coping with hunger, the frequency of
snacking between meals, factors influencing food choices, the type of breakfast consumed,
the frequency of consuming cereal products, the number of courses for the main meal of
the day, and the frequency of consuming fish, egg-based dishes, vegetables, fruits, and
food types in general. On the other hand, factors such as meal regularity, timing of last
meal, type of snacks, calorie intake monitoring, use of meal catering services, frequency
of fast food consumption, type of bread spreads, types of meat, fish, fluids consumed,
amount of fluids consumed, frequency of dairy product consumption, sweets, type of
milk and dairy products, and nut consumption did not significantly impact nutritional
quality between the study and the control groups. In addition to statistical significance
(p-values), the strength of associations between categorical dietary variables and group
affiliation (psychiatric vs. control) was assessed using Cramér’s V coefficient. Strong
associations (V > 0.5) were identified for type of meals during the day (V = 0.590), impact of
stress during meals (V = 0.525), type of snacks (V = 0.591), and factors influencing food choice
(V = 0.635). Moderate associations (V = 0.3-0.49) were observed for the number of meals per
day (V = 0.405), meal regularity (V = 0.488), and frequency of cereal and vegetable consumption
(V =0.520 and V = 0.520, respectively), among others. These results suggest that specific
dietary behaviors exhibit varying degrees of relationship with psychiatric status.

Table 3. Nutrition with significant differences.

Characterization n=28 n=10 p*
1 0 0
2 1 0
Number of meals per day 3 24 7 0.004
4 3 2
5 0 1
Breakfast 28 10
Lunch 2 4
Type of meals during the day Diner 26 9 0.008
Afternoon tea 2 1
Supper 28 10
yes, I eat more then 0 0
The impact of stress during meals yes, | eat like crazy 4 0 0.040
I do not eat at all then 9 4 )
Stress does not affect my diet 15 6
In the morning 7 2
Times of feeling hungry Before noon 8 3 0.036
In the afternoon 13 4 ’
In the evening 0 1
I eat anything 24 8
I drink water 1 0
A way of satisfying hunger ! eat sweets 0 ! 0.001
I eat dairy products 1 0 ’
I eat sandwiches 2 1
I am holding back 1 0
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Table 3. Cont.

Characterization

Frequency of snacking between meals

Yes, always
Yes, often
Yes, sometimes
No, never

SO = O

0.001

Factors influencing the choice of food products

Taste
Appearance
Family
Colleagues
Advertising

Knowledge about health benefits

Other

—
o

0.001

Meals for breakfast

I do not eat breakfast
Dairy products
Sandwiches
Vegetables
Fruit
Eggs
Others

O | OO ON O

— =
= W

0.050

Frequency of eating cereal products

Never
Occasionally
2-3 times a week
Every day
More than once a day

OO O | OO O

N
N S

0.005

Number of dishes during diner

I do not eat dinner
One: only soup

One: only the second course

Two
Three

0.002

Frequency of eating fish

I do not eat fish
1 time a week
2 times a week
3 times a week
4 times a week or more

0.018

Frequency of eating dishes made from chicken eggs
(boiled eggs, scrambled eggs, omelet, pancakes)

I do not eat eggs
1 time a week
2-3 times a week
4 times a week
everyday

0.017

Frequency of eating vegetables

I do not eat vegetables
1 time a day
2 times a day
3 times a day

4 times a day or more

corNolcuRvo|lcougre|oRBvw~N

0.004

Form of vegetables consumed

Fresh
Cooked
Frozen
Dried
From a can

N
(0]

0.034

Frequency of eating fruit

I do not eat fruit
1 time a day
2 times a day
3 times a day and more

N| OO oo

—_
\O

0.024

Type of food eaten

Salty
Sour
Sweets
Fatty

QIO O | ON

R NP W OFR VO OO0 WN OCONXXVO | P WO OOD| OO RONWI OO N, RFRE I NNORO| OO OO VRO OO0 00O -

0.036
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Table 3. Cont.
Characterization n=28 n=10 p*
I do not eat dairy products 6 6
Natural yogurt 6 2
Type of dairy products consumed Fruit yogurt 10 1 0.050
Kefir 4 1
Buttermilk 2 0

p ¥, chi-squared test.

3.4. Use of Physical Activity Patterns and Stimulants

Although no statistically significant differences were found in stimulant use between
the groups (p > 0.05), a noticeable trend toward higher alcohol and tobacco use was observed
in the psychiatric group.

In our study, we mean physical activity according to the WHO definition. The World
Health Organization (WHO) defines physical activity as body movement caused by skeletal
muscles, which requires energy input [24].

Engagement in any form of physical activity was reported by 82% of psychiatric pa-
tients and 80% of control participants. Improvement of the physical appearance constituted
the main motivating factor for physical activity, both in the study group (75%) and in the
control group (80%). Health-related motivation, such as maintaining a healthy body weight,
was declared by 57% of the study group and 20% of the control group. Additionally, the
desire to remain in good shape was declared by 4% of patients in the study group. The fre-
quency of engagement in physical activity once a week was declared by 64% of patients in
the study group and by 60% of participants in the control group. Physical activity practiced
twice a week was reported by 25% of the study group and 20% of the control group. No-
tably, physical activity undertaken three times or four times a week was declared by 4% of
patients from the study group in each case. In the control group, physical activity practiced
both three and four times a week was reported by 10% of participants, respectively.

In the present study, the intensity of physical activity was specified in quantitative
terms. Interestingly, 75% of patients in the study group and 30% of participants in the con-
trol group did not perform intensive exercises. On the other hand, 60% of the control group
and 54% of the study group practiced intensive sports once a week. Intensive exercises
2-3 times a week were declared by 7% of the study group and 10% of the control group.

The perception of the health benefits of physical activity was reported by 96% of
participants in the study group and 40% of the control group. However, benefits related to
improved body shape were recognized by 39% of the study group and 60% of the control
group. Factors hindering physical activity in both groups were also analyzed, revealing
two main reasons: (1) reluctance—cited by 79% of the study group and 20% of the control
group—and (2) lack of time—indicated by 50% of the study group and as much as 70% of
the control group. Additionally, poor health was mentioned by 7% of the patients in the
study group and 10% of the control group.

In the context of the characteristics and frequency of physical activity, a significant
overall effect on the health status of patients was observed (Table 4). In particular, moti-
vation, frequency of physical activity, frequency of intensity of effort, perceived benefits
of practicing sports, and factors hindering physical activity had a significant impact on
the quality of life between the two study groups. In contrast, the simple declaration of
being physically active did not show a significant effect on the patients” health status. In
the domain of physical activity, differences between the clinical and control groups were
further explored using Cramér’s V to assess the strength of association between categorical
variables and psychiatric status. The strongest association was found for the frequency
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of intense physical exercise (Cramér’s V = 0.657), suggesting a distinct divergence in
high-effort physical activity engagement between the groups. Moderate associations were
observed for motivation for physical activity (V = 0.527), with individuals from the control
group more often citing weight control and esthetic reasons, while psychiatric patients less
frequently declared any conscious motivational drive. The frequency of general physical
activity also showed a moderate relationship with group affiliation (V = 0.425), as the
clinical group reported less frequent engagement in regular physical activity. Additional
moderate associations were found for benefits attributed to sport (V = 0.456), where healthy
participants more often identified health- and body-related advantages, and for barriers to
physical activity (V = 0.489), with reluctance and lack of time being more prevalent among
the clinical group. These results indicate clear discrepancies in physical activity behaviors
and attitudes depending on psychiatric status.

Table 4. Physical activity characteristics and frequency of engagement.

Characterization of Physical Activity n=28 n=10 p* p**
. . yes 23 8
physical activity no 15 1 0.128
the desire to improve external appearance 21 8
the desire to maintain proper body weight 16 2
the desire to maintain good physical condition 1 0
motivation for physical activity the desire to improve well-being 0 0 0.024
willingness to follow fashion 0 0
the desire to be healthy 0 0
others 0 0
I do not engage in physical activity 11 1
1 time a week 18 6
2 times a week 7 2
frequency of physical activity 3 times a week 1 0 0.007
4 times a week 1 1
5 times a week 0 0
everyda 0 0
ey <0.001
I do not do intense physical exercise 21 3
. . . 1 time a week 15 6
frequency of intense physical exercise 2_3 times a week 2 1 0.033
4 times a week or more 0 0
health 27 4
better figure 11 6
. - better physical activity 0 0
Benefits of practicing sports feeling better 0 0 0.049
achieving results 0 0
others 0 0
reluctance 22 2
lack of time 14 7
lack of equipment 0 0
factors hindering physical activity lack of space 0 0 0.032
poor health 2 1
shame 0 0
others 0 0

p ¥, chi-squared test for individual characteristics examined; p **, chi-squared test for all characteristics examined.

By contrast, the types of stimulants used did not have a significant impact on the
quality of life in either group of subjects (Table 5).

The present study examined the frequency and patterns of stimulant use. Among
patients in the study group, 75% did not consume alcohol, 14% consumed it occasionally,
and 11% reported drinking once a week. Similarly, in the control group, 50% consumed
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alcohol once a week, 30% occasionally, and 20% several times a week. As for smoking,
25% of psychiatric patients reported smoking, while none of the control group participants
did. In contrast, 100% of participants in the control group reported that they did not
smoke. Information concerning narcotics use was also obtained, and all participants in both
groups declared non-use. In the domain of stimulant use, a strong association was found
between group affiliation and the frequency of alcohol consumption (Cramér’s V = 0.526),
indicating considerable differences in drinking habits between psychiatric patients and
the control group. In contrast, no associations were observed for smoking or drug use
(Cramér’s V = 0.000 for both), reflecting minimal variability or uniformly low prevalence
in the studied groups.

Table 5. Frequency of stimulant use in both groups.

Characterization of Stimulants n=28 n=10 p* p**
several times a week 0 2
- . once a week 3 5
Frequency of drinking alcoholic beverages occasionally 4 3 0.108
no 21 0
7 0 0.104
. yes
Smoking o 21 10 0.121
yes 0 0
Drugs o 28 10 1.000

p *, chi-squared test for individual characteristics examined; p **, chi-squared test for all characteristics examined.

4. Discussion

The findings of this study highlight the significance of specific lifestyle-related
behaviors—particularly in the domains of nutrition, physical activity, and health
awareness—among psychiatric inpatients. These behaviors directly impact cognitive and
functional status and may affect the course of mental illness and the patient’s quality of
life. Notably, significant differences were found between the study and control groups in
various health behaviors and subjective assessments of well-being. The observed disparities
are consistent with previous research emphasizing the vulnerability of individuals with
psychiatric disorders to poor diet quality, limited health literacy, and sedentary lifestyles.

The concept of metabolic programming underscores how cumulative health behaviors
can influence long-term outcomes. Our results support this notion by revealing behavioral
patterns that may predispose psychiatric patients to chronic conditions. In the present
study, differences between the psychiatric and control groups were particularly evident
in subjective material status, dietary patterns, media sources of health information, and
self-assessed health condition. Interestingly, sleep duration and subjective evaluation of
dietary habits did not differ significantly, potentially reflecting limited self-awareness or
denial of poor dietary choices among hospitalized patients—an observation previously
reported in psychiatric nutrition literature.

Fojcik et al. [8] have emphasized the role of education in supporting patients with
schizophrenia, noting that integrated educational programs improve health awareness and
behavioral engagement. Similar approaches may be beneficial for patients with chronic
psychiatric conditions. In line with these findings, our study indicates the need for tar-
geted educational interventions to promote healthy lifestyle behaviors and to reduce the
recurrence of disease symptoms.

Nutrition has significant differences with psychiatric status, particularly in terms
of meal frequency, meal composition, reactions to stress, hunger management strategies,
snacking, and food choice drivers. The inclusion of Cramér’s V coefficients provided
additional insight into the strength of these associations, with the strongest links observed
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for stress-related eating, snacking habits, and reliance on taste over health-related factors
in food selection. These findings suggest that dietary behavior in psychiatric patients is
influenced not only by environmental factors but also by underlying psychopathological
mechanisms, such as impulsivity or emotional dysregulation.

Consistent with literature reports, the Western-style diet—characterized by high intake
of saturated fats, trans fats, refined carbohydrates, and sodium—is associated with nutrient
deficiencies and inflammation, both of which may exacerbate psychiatric symptoms. In our
previous study on the same patient population, we identified deficiencies in vitamin D and
vitamin B12 [28-31], which are essential for neuroimmune regulation. Likewise, limited
intake of polyunsaturated fatty acids (PUFAs), typically found in fish, nuts, and seeds,
may compromise neuroprotection and cognitive function [32-35]. Excessive intake of
arachidonic acid from red meat and overconsumption of salt- and sugar-sweetened prod-
ucts can stimulate pro-inflammatory pathways, further worsening mental and metabolic
health [10,36].

Although this study did not find significant group differences in probiotic consump-
tion or gut-supporting dietary patterns, the literature evidence increasingly supports the
gut-brain axis as a crucial factor in mental health [37-39]. Disruption of the intestinal
microbiota and chronic inflammation are linked to the development of neuropsychiatric
symptoms. Therefore, promoting diets rich in fiber, prebiotics, and probiotics remains a
valuable strategy in psychiatric care.

In terms of physical activity, strong and moderate associations with psychiatric status
were observed across multiple variables, including frequency and intensity of exercise,
perceived benefits, and barriers to activity. Psychiatric inpatients reported significantly
lower physical activity levels, citing reluctance and lack of motivation more frequently
than controls. Although general declarations of being physically active did not differ
significantly, detailed analysis showed that patients were less likely to engage in regular
or high-intensity exercise. This is a critical finding, as physical inactivity has been linked
to increased risk of cardiovascular and metabolic disorders, which in turn can exacerbate
psychiatric symptoms [40].

The role of stimulant use (alcohol, tobacco, drugs) was also examined. While differ-
ences in overall consumption were not statistically significant, a strong association was
found for alcohol use, with psychiatric patients more frequently reporting occasional or
weekly consumption. Smoking and drug use were rarely declared in either group, po-
tentially due to institutional restrictions or underreporting. These findings align with
literature suggesting that alcohol consumption is a common coping mechanism in psychi-
atric populations, underscoring the importance of including substance use monitoring in
clinical assessments.

In addition, our results are in line with broader evidence supporting the use of dietary
interventions to support cognitive health. Research indicates that adherence to Mediter-
ranean and Nordic diets—rich in fruits, vegetables, whole grains, legumes, and healthy
fats—is associated with improved cognitive performance and reduced dementia risk. A sys-
tematic review by Christodoulou et al. [41] demonstrated that both diets are beneficial for
cognitive outcomes, with high adherence linked to delayed cognitive decline. Conversely,
overconsumption of red meat and processed foods may have adverse effects, although some
studies noted unexpected associations between red meat intake and improved cognition,
likely reflecting complex cultural or contextual factors.

Given the progressive nature of cognitive impairment in disorders such as dementia,
preventive strategies that incorporate nutritional guidance and physical activity are of
growing importance. McMaster et al. [42] found that even short-term, structured lifestyle
interventions—including modules on diet, exercise, and cognitive training—can yield
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cognitive benefits in at-risk populations. The integration of such programs into psychiatric
care models could offer a cost-effective and scalable approach to improving outcomes.

One of the key limitations of our study is the reliance on self-reported data, which
may be influenced by cognitive dysfunction, particularly in dementia patients. To mitigate
this, psychiatric supervision was ensured during data collection, and only patients deemed
capable of meaningful participation were included. Additionally, while the sample size was
relatively small, the findings contribute valuable insight into an understudied patient group.

Overall, the results emphasize the need for comprehensive, multidisciplinary inter-
ventions that address the nutritional and lifestyle needs of psychiatric inpatients. Future
programs should incorporate education tailored to cognitive abilities, promote access to
healthy foods, and encourage safe and feasible physical activity. Although causality cannot
be inferred, the associations observed here suggest that improving diet and activity levels
could enhance not only physical health but also mental resilience and quality of life in
psychiatric populations.

5. Limitations of the Study

This study has several important limitations. First, the reliability of self-reported data
in the clinical group may be compromised due to cognitive deficits commonly observed
in patients with chronic psychiatric conditions, including dementia. Although only cogni-
tively competent individuals were selected for participation, some inaccuracies may have
persisted. Second, there was a notable demographic mismatch between the study and
control groups—patients were generally older and had lower educational attainment, while
controls were younger and more educated. These variables could independently affect
health behaviors and perceptions, complicating the isolation of psychiatric status as the
primary factor.

Furthermore, the cross-sectional design of the study precludes causal inferences. Lon-
gitudinal studies are needed to monitor behavioral changes over time and determine the
impact of targeted interventions. Another limitation is the hospital nutrition model itself,
which is often standardized for metabolic disorders and may not sufficiently address mi-
cronutrient deficiencies relevant to mental health. Lastly, the sample size was relatively
small, especially in the control group, which limits the generalizability of the results. De-
spite these limitations, the study offers important insights into modifiable health behaviors
in psychiatric populations and lays the groundwork for future, more controlled research.

The use of ICD-10 rather than the updated ICD-11 is justified by the fact that ICD-10
was still in routine clinical use at the time of data collection (January—December 2022).
Moreover, the psychiatric hospital had not yet implemented ICD-11 in its diagnostic
procedures. This transitional gap in clinical practice may temporarily affect research
consistency but does not invalidate the diagnostic validity under ICD-10 criteria. Although
the study and control groups differed in age and education, this reflects real-world clinical
conditions. Due to ethical and logistical constraints in matching, group selection prioritized
diagnostic status, with psychiatric oversight ensuring valid responses. These differences
are acknowledged as potential confounders.

6. Conclusions

This study provides preliminary insights into the health-related behaviors of long-term
psychiatric inpatients. Observed dietary patterns—such as irregular meals, inadequate
intake of essential nutrients, and stress-induced eating—were strongly associated with
group affiliation. However, due to demographic mismatches between the psychiatric
and control groups, it cannot be conclusively determined whether these differences stem
from the psychiatric conditions themselves, underlying sociodemographic disparities, or
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both. Consequently, the findings should be viewed as hypothesis-generating rather than
confirmatory. Nonetheless, the results point to the potential clinical value of incorporating
structured dietary assessment and individualized nutrition support into psychiatric care.
Future studies using demographically matched samples and larger cohorts are needed to
clarify causal relationships and inform effective intervention strategies.
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Abstract: Background/Objective. Psychiatric disorders exhibit significant symptomatic
and etiopathological heterogeneity, complicating diagnosis and treatment. Hematological
parameters may serve as indicators of overall health and predictors of psychiatric symptom
manifestation and remission, particularly in long-term hospitalized patients. This study
evaluated hematological and biochemical markers, including vitamin B12, vitamin D, and
glucose levels, to explore their potential role in psychiatric disorders and disease progres-
sion. Methods. This prospective observational study was conducted from 1 January to
31 December 2022, at the M. Kaczyniski Neuropsychiatric Hospital in Lublin, following
ethical guidelines. The study included 28 psychiatric inpatients (18 women, 10 men) diag-
nosed with mental and behavioral disorders (ICD-10: F03, unspecified dementia, and F06.2,
organic delusional disorder) and 10 controls without psychiatric diagnoses. Blood samples
from both groups underwent hematological and biochemical analyses. Statistical tests in-
cluded the Shapiro-Wilk test, Kruskal-Wallis test, and Tukey’s multiple range test. Results.
Psychiatric patients had significantly lower vitamin B12 (278.00 pg/mL vs. 418.50 pg/mL,
p = 0.026) and severe vitamin D deficiency (3.00 ng/mL vs. 26.00 ng/mL, p < 0.001). Hema-
tocrit levels were also lower (38.00% vs. 41.30%, p = 0.033), suggesting anemia risk. No
significant differences in glucose levels were found. Reduced mean platelet volume and
altered leukocyte subtypes suggested immune dysregulation. Conclusions. Nutritional
deficiencies, particularly in vitamin B12 and D, play a critical role in psychiatric disorders.
Routine screening and targeted supplementation should be integral to psychiatric care.
Addressing these deficiencies may improve treatment outcomes, reduce symptom severity,
and enhance patient well-being. Integrating metabolic and nutritional assessments into
psychiatric practice is essential for advancing research and clinical management.

Keywords: psychiatric patients; predictors of disease emission and remission; hematology

1. Introduction

Psychiatric and neurological diseases pose a significant health challenge, with an
increasing number of individuals affected across various age groups. These conditions,
characterized by complex etiologies, disrupt societal functioning and significantly diminish
patients’ quality of life. Consequently, prevention has become a priority in addressing these
disorders. The international literature increasingly focuses on analyzing etiological factors
contributing to mental illnesses, highlighting prevention strategies such as maintaining a
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healthy lifestyle, a balanced diet, and regular physical activity, along with public education
about these diseases [1].

A crucial aspect of current research is identifying early symptoms and predisposing
factors for psychiatric and neurological disorders. Standard clinical evaluations of patients
with these conditions often include hematological and biochemical blood tests. For instance,
studies on schizophrenia and bipolar disorder patients have analyzed basic hematological
parameters [1]. These tests provide insights into oxygen transport, tissue oxygenation,
and iron levels, with hemoglobin (Hgb) and erythrocyte (RBC) counts playing a vital role.
Epidemiological data underscore the issue of elevated blood glucose levels, particularly
glycosylated hemoglobin (HbAlc), which correlates with reduced gray matter volume and
depression [2,3]. Moreover, diet westernization—characterized by excessive consumption
of processed foods—leads to nutrient deficiencies and, when combined with stimulants
and physical inactivity, can result in severe health issues, including carcinogenesis [3,4].
Additionally, growing evidence links hyperhomocysteinemia to depressive disorders, de-
mentia, Parkinson’s disease, cardiovascular conditions, and cerebrovascular diseases [5-11].
These findings emphasize the importance of integrating dietary and lifestyle interventions
with medical approaches to mitigate the impacts of psychiatric and neurological diseases.

Therefore, the study aimed to evaluate hematological parameters used to assess the
health and nutritional status of the body. Based on the determinations, the influence of
the deficiency of examined hematological parameters (morphology with blood smear)
and biochemical parameters, e.g., vitamin B12, vitamin D3, and glucose/glycemia levels,
was identified on the occurrence and severity of psychotic symptoms. Additionally, the
possibility of using nutritional interventions and supplementation as additional methods
of antipsychotic treatment was also studied. An attempt was made to identify hemato-
logical correlations forecasting the manifestation of the disease in the blood of patients in
locked wards.

2. Materials and Methods

The principle of the method was a prospective observational assessment of a clinical
study type in which various physiologies and pathological parameters were evaluated in
patients with psychiatric illnesses. The implemented research and determination of clinical,
test, and laboratory parameters were carried out together with all other routine procedures
in the treatment and monitoring of patients during hospitalization at the Psychiatric Care
and Treatment Facility (Polish ZLOP) of the M. Kaczynski Neuropsychiatric Hospital in
Lublin, following the ethical principles of working with patients.

The research was carried out as part of a project entitled: “Assessment of pro- and anti-
health behaviors of a selected group of patients. Evaluation of peripheral blood morphology
parameters and specific vitamins in patients with selected disorders of the nervous and
circulatory systems” (Resolution No. 5/2021). It was performed in the period 1 January
2022-31 December 2022 at the Neuropsychiatric Hospital in Lublin in the locked ward.

2.1. Research Group

The inclusion criteria for the study were the diagnoses of mental and behavioral
disorders according to the ICD [12], namely F03 (unspecified dementia) and F06.2 (organic
delusional disorder) [Table 1]. Twenty-eight patients from the ward at the Psychiatric Care
and Treatment Facility (ZLOP) of the M. Kaczynski Neuropsychiatric Hospital in Lublin,
including 18 women and 10 men, were qualified for the study. This number included
16 patients with F03, among which there were 12 women and 4 men, and 12 with patients
F06.2, including 6 women and 6 men. The study included patients staying in a psychiatric
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ward with a long-term diagnosis of the disease (F03, F06.2) and staying in the ward for
many years, on average 3-6 years.

Table 1. Classification of the diseases according to ICD10 [12].

ICD10 Diagnosis in Polish Diagnosis in English Diagnosis in Latin
ORGANICZNE ZABURZENIA D?E{II\IJ];II({)?\I&?E
F06.2 UROJENIOWE [PODOBNE NONE
DO SCHIZOFRENII] PSYCHO-ORGANICUM
[SCHIZOPHRENIFORME].
ORGANIC, INCLUDING
FO3 OTEPIENIE BLIZE] NIE SYMPTOMATIC, MENTAL AND DEMENTIA NON
OKRESLONE BEHAVIORAL DISORDERS. SPECIFICATA
UNSPECIFIED DEMENTIA

Characteristics of the diseases according to ICD10 [12].

FO3 Unspecified dementia. This category should be used when the general criteria for
the diagnosis of dementia are met, but the specific type of dementia (F00.0-F02.9) cannot be
determined. This code includes presenile and senile dementia NOS, presenile and senile
psychosis NOS, and primary degenerative dementia NOS [12].

F06 other mental disorders due to brain damage or dysfunction and to physical
disease [12].

F06.2 Disorders in which persistent or recurrent delusions dominate the clinical picture.
The delusions may be accompanied by hallucinations, though with unrelated content. Some
features suggestive of schizophrenia, such as bizarre delusions, hallucinations, or thought
disorder, may be present. Diagnostic clues: in addition to the general criteria given in
the introduction to F06, delusions (persecutory, of body change, jealousy, illness, death of
the patient, or another person) should be diagnosed. Hallucinations, thought disorders,
or isolated catatonic symptoms may be present. Consciousness and memory are not
altered. The code includes delusional and delusional-hallucinatory organic conditions and
schizophrenia-like psychosis of epilepsy [12].

2.2. Control Group

The control group consisted of patients from the outpatient clinic of the Primed
Medical Centre in Lublin who did not have a diagnosed mental illness. The patients agreed
to participate in the study, according to the project procedure, and were thus qualified to
participate. The control group comprised 10 subjects (8 women and 2 men).

2.3. Research Methods

Blood samples were collected by qualified medical personnel during the patient’s
stay in the ward of the M. Kaczynski Neuropsychiatric Hospital in Lublin. The blood
samples from patients in the control group were taken during their visits to Primed Medical
Centre after prior qualification by a primary care provider (PCP). The following blood
tests were performed: (I) Hematology, including 5-DIFF morphology (RBC red blood
cell count, HGB—hemoglobin concentration, MCV—mean corpuscular volume, MCH—
mean corpuscular hemoglobin, MCHC—mean corpuscular hemoglobin concentration,
RDW-—red blood cell distribution width, PLT—platelet count, MPV—mean platelet vol-
ume, WBC—white blood cell/leukocyte count, NEU—neutrophil count, LYM—Ilymphocyte
count, MON—monocyte count, EOS—eosinophil count, BAS—basophil count, NEU#—
neutrophil percentage, LYM#—lymphocyte percentage, MON#—monocyte percentage,
EOS#—eosinophil percentage, BAS#—basophil percentage); all the analyses were per-
formed on a Pentra XL 80 instrument. (II) Immunology (Vitamin B12, Vitamin D); all the



Nutrients 2025, 17, 959

40f18

analyses were performed on a Cobas e411 instrument. (III) Glycaemia, on an instrument
(patients of the M. Kaczyniski Neuropsychiatric Hospital in Lublin) D+Blood Glucose Meter
VGM 47 2AAA LR0O35, nr ser. SN 365A0000038 /blood glucose level (patients of the Primed
Medical Centre). Additionally, the following measurements were taken: body mass [kg],
height [cm], and BML

Analyses were performed and authorized by laboratory diagnosticians. Medical
staff (nurses on duty) took measurements of the body weight and height measurements.
Interpretation of the analyses was performed by a medical doctor with a specialization in
psychiatry, looking after the patients in the ward of the M. Kaczynski Neuropsychiatric
Hospital in Lublin.

2.4. Statistics

The Shapiro-Wilk test was used to assess the normality of the distribution. The results
were compared using the Chi-square and Kruskal-Wallis test with rank-biserial correlation
(due to non-parametric distribution) and Tukey’s multiple range test. For all analyses,
p <0.05 was assumed. The STATISTICA 13.3 PL (StataCorp LP., Colparametramilege
Station, TX, USA) program was used for the statistical analysis.

3. Results

The studies carried out were related to standard hematological diagnostics, the main
object of which is blood, particularly its morphotic elements and the tissues in which
hemopoiesis occurs. According to Tomaszewski [13], hematological laboratory tests enable
the assessment of the volume of circulating blood and the three cellular systems: red blood
cells, white blood cells, and blood platelets. Basic laboratory tests include quantitative
evaluation of peripheral blood composition, morphological analysis of elements of blood
cells, and morphological and biochemical differential tests [13]. The reference ranges of the
hematological parameters assessed are shown in Table 2.

Hemoglobin concentration in the blood depends on the number of red blood cells
and, to a lesser extent, on the average hemoglobin content of the erythrocyte. Increased
hemoglobin concentrations are observed in polycythemia and water—electrolyte disorders of
the dehydration type. In contrast, decreased concentrations are observed in anemias and states
of overhydration (hyperhydration) [Table S1] [13]. The reference ranges of the hematological
parameters assessed are shown in Table 2. A median of 12.70 was determined in the study
group of patients (the test group) compared to 13.70 in the control group. The results were
within the reference range. However, in the case of the patients in the study group, the lower
limit of the reference range was determined, indicating the risk of anemia [Table 2].

Hematocrit defines the ratio of the volume of morphotic elements, mainly erythrocytes,
to the volume of whole blood and is expressed as a relative index or as a percentage. The
reference ranges of the hematological parameters assessed are shown in Table S1. An
increase in hematocrit can be due to a direct increase in erythrocyte count, macrocytosis,
or water—electrolyte disorders of the dehydration (hypohydration) type. In contrast, the
decrease is associated with fewer red blood cells or water—electrolyte disorders of the
overhydration (hyperhydration) type [Table 2] [13]. A median of 38.00 was determined in
the study group of patients (the test group) compared to 41.30 in the control group. The
results are within the reference range [Table 2].

Red blood cell count refers to 1 mm? or 1 L. Reference values are shown in the table
(Table S1). A physiological increase in red blood cell counts occurs in people staying in
high altitude conditions and those performing strenuous physical work under hypoxic
conditions. The number of erythrocytes increases in primary and secondary polycythemia
and, relatively, in water-electrolyte disorders of the hypohydration type. A decrease, on
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the other hand, is observed in primary and secondary anemias. A relative reduction is
present in overhydration (hyperhydration), while a physiological decrease occurs during
pregnancy [13,14].

Table 2. Biochemical parameters were assessed in sick (N 10) and healthy (N 28) patients.

Control Group Test Group
Test Results
Me 01 Q3 Me 01 Q3 p*
glucose 89.50 77.00 94.00 92.50 87.00 97.00 0.145
vitb12 418.50 251.00 532.00 278.00 166.50 401.50 0.026
vit D3 26.00 22.40 60.40 3.00 3.00 4.00 <0.001
leukocytes 6.60 5.40 7.45 5.94 5.35 6.71 0.288
erythrocytes 443 4.16 4.66 4.25d 3.90 4.50 0.082
hemoglobin 13.70 12.00 15.50 12.70 12.20 13.90 0.239
haematocrit 41.30 38.20 44.60 38.00 37.00 41.00 0.033
MCV 90.10 89.70 94.60 92.00 89.00 96.00 0.551
MCH 30.40 29.80 31.50 31.00 30.00 32.00 0.161
MCHC 33.10 32.70 33.60 34.00 33.00 34.00 0.132
RDW-5D 14.80 13.85 16.00 13.00 12.20 13.20 0.003
platelets 236.50 230.00 310.00 223.50 189.00 264.00 0.281
MPV 10.45 10.20 11.10 8.55 8.10 9.30 <0.001
neutrophils 59.65 48.90 65.20 52.50 47.00 56.00 0.093
lymphocytes 30.00 24.00 36.70 36.00 29.00 41.00 0.127
monocytes 7.75 7.00 9.90 7.00 7.00 8.00 0.078
eosinophils 2.25 1.30 3.30 4.00 3.00 5.00 0.098
basophils 0.50 0.30 0.70 1.00 0.00 1.00 0.268
neutrophils% 3.45 2.78 4.08 3.18 2.59 4.42 0.986
lymphocytes% 1.83 1.38 2.14 2.27 1.85 2.72 0.810
monocytes% 0.46 0.41 0.49 0.45 0.36 0.55 1.000
eosinophils% 0.11 0.09 0.20 0.22 0.15 0.29 0.012
basophils% 0.04 0.01 0.04 0.03 0.02 0.04 0.722
N = number of subjects in the test group; Me = median; Q1 and Q3 = first and third quartiles; p * Kruskal-Wallis
test; as a statistically significant difference in the health of the patient value depending on the tested morphological
and biochemical parameters.

The median erythrocyte level in the study group (the test group) was 4.25 compared
to 4.43 in the control group. The results are within the reference range. However, in the
case of the patient group, the erythrocyte level was closer to the lower limit of the reference
range, which may indicate an initial disorder towards anemia (Table 3).

Table 3. The anthropometric characteristics of the groups subjected to the study.
Control Group Test Group
Parameters p*
Me Q1 Q3 Me 01 Q3

Age [year] 42.50 38.00 64.00 70.50 67.50 76.00 0.001

High [cm] 169.00 166.00 172.00 156.50 151.50 161.50 0.003
Weight [kg] 71.50 63.00 86.00 59.90 53.80 72.50 0.031
BMI [kg/m?] 25.71 22.14 28.13 24.35 22.02 28.85 0.705

Data are expressed as mean + SD; BMI = body mass index, Me = median; Q1 and Q3 = first and third quartiles;
p * Kruskal-Wallis test.

The indices characterizing RBCs—mean corpuscular volume (MCV), mean corpuscu-
lar hemoglobin (MCH), and mean corpuscular hemoglobin concentration (MCHC)—were
analyzed. MCV levels were closer to the upper limit of the reference range in the study
group, suggesting a potential shift toward macrocytosis. In the study, for a group of patients
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(the test group), a median MCV level of 92.00 was determined compared to 90.10 in the
control group. The results were within the reference range. However, in the patient group,
the MCV level was closer to the upper limit of the reference range, which may indicate
an initial disturbance toward anemia. MCH expresses the amount of hemoglobin in an
erythrocyte in pg and is calculated from the hemoglobin concentration and the number
of erythrocytes. The standard hemoglobin content in a blood cell is between 27 and 32 pg
(91.7-2.0 fmol). A decrease is seen in iron-deficiency anemias and hypotonic overhydration
states. An increase in MCH is observed in macrocytic anemias, especially in megaloblastic
anemias [13,14].

In the study, for the group of patients (the test group), a median of 31.00 was deter-
mined for the MCH level compared to 30.40 in the control group. The results are within
the reference range. However, in the patient group, the MCH level was closer to the up-
per limit of the reference range, which may indicate initial disturbances toward anemia
[Tables 2 and S1].

MCHC measures the saturation of red cells with hemoglobin and is calculated from
hemoglobin concentration and hematocrit. The standard hemoglobin concentration in
erythrocytes is approx. two times higher than in blood and is 32-38 g/dL for the blood cell
mass (20-24 mmol/L). An increase in MCHC is observed in hereditary spherocytosis and
states of hypertonic dehydration. A decrease is characteristic of iron-deficiency anemia and
also occurs in water-electrolyte disorders of the hypotonic hyperhydration type [13,14].

In the study, for the group of patients (the test group), a median of 34.00 was deter-
mined for the MCHC level compared to 33.10 in the control group. The results are within
the reference range. However, in the patient group, the MCHC level is closer to the upper
limit of the reference range, which may indicate an incipient disorder associated with a
hypertonic dehydration state [Tables 2 and S1].

On the other hand, a median of 8.55 was determined for the MPV level in the study
group (the test group) compared to 10.45 in the control group. The results were within the
reference range. However, in the patient group, the MPV level was closer to the lower limit
of the reference range, which may indicate an initial disturbance in managing vitamin B
and folic acid, which are essential for platelet production [Tables 2 and S1].

WBCs include granulocytes, lymphocytes, and monocytes. Physiological leukocytosis
(an increase in WCC) is observed after high physical exertion, under stress, in pregnant
women, after childbirth, and in newborns. An increase in white blood cell count is a
non-specific symptom of many diseases. Leukocytosis occurs in localized and generalized
inflammation, in some infectious diseases, in poisoning, after trauma and surgeries, in
some leukemias, in post-hemorrhagic conditions, during treatment with corticosteroids,
adrenaline, lithium compounds, and in many other diseases. Leukocytosis is also ob-
served in compulsive smokers. A decrease in the number of white blood cells in the blood
(leukopenia) occurs in certain infectious diseases, especially in viral diseases (hepatitis
and influenza), over the course of treatment with cytostatic and antimetabolic drugs, after
irradiation with ionizing radiation, and in poisoning with certain chemical compounds.
In general, the causes of leukopenia include impaired granulopoiesis or lymphopoiesis
resulting from primary or secondary changes in the bone marrow or lymph nodes, in-
hibited maturation of leukocytes and their release into the blood from tissue reservoirs,
increased peripheral consumption of white blood cells, especially in autoimmune diseases.
Considering the various forms of white blood cells, it is diagnostically essential to diag-
nose leukocytosis or leukopenia and determine which leukocyte population is affected
[Table S1] [13,14]. The study group’s median WBC count was 5.94 x 10%/uL compared
to 6.60 x 103/uL in the control group, closer to the lower limit of the reference range,
potentially indicating early leukopenia [Table 2].
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Lymphocyte and monocyte counts in the study group were within normal limits, while
eosinophil levels were elevated, indicating possible allergic or parasitic conditions. Basophil
levels were at the upper limit, suggesting potential endocrine or allergic disturbances
[Table 2]. In peripheral blood smears of healthy people, only mature forms of leukocytes
are observed, with a small percentage of granulocytes with band nuclei. The changes
may consist of an increase or decrease in the number of specific forms of leukocytes or the
appearance in the peripheral blood of precursor cells of the granulopoietic or lymphopoietic
series or other abnormal cells. An increase in the percentage of neutrophilic granulocytes
(neutrophilia) is most often caused by acute infection, especially with pyogenic bacteria.
The number of granulocytes also increases in people treated with corticosteroids and
in adrenal hyperactivity. In addition, neutrophilia can be caused by hypersecretion of
adrenaline, e.g., in stressful situations, trauma, burns, etc. The condition is also observed
after loss of large amounts of blood, in malignant diseases, in proliferative diseases of
the bone marrow, and some poisonings, e.g., with heavy metals or carbon monoxide.
An increase in the percentage of granulocytes leads to leucocytosis. On the other hand,
eosinophilia, i.e., an increase in the number of acidophilic granulocytes, is a symptom
characteristic of parasitic and allergic diseases. It also appears in skin, pituitary insufficiency,
and hematological diseases, e.g., Hodgkin’s lymphoma. Eosinophilia may accompany
neoplastic diseases. The number of basophilic granulocytes increases non-specifically in
polycythemia and chronic myeloid leukemia. Lymphocytosis (an increase in the percentage
of lymphocytes) is a physiological sign in infants and children up to 34 years of age. An
increase in the number of lymphocytes is also observed in certain infections (influenza,
pertussis, salivary gland inflammation, and brucellosis), mononucleosis, and infectious
lymphocytosis, as well as in proliferative diseases (lymphomas), macroglobulinemia, and
chronic lymphocytic leukemia. An increase in the percentage of monocytes (monocytosis)
occurs in infections with protozoa and certain types of Gram-negative bacteria (rickettsiae),
in chronic infections (tuberculosis, chronic endocarditis, and brucellosis), and in infectious
mononucleosis. Sometimes, it also occurs in liver disease. A decrease in the percentage of
specific white cells, often associated with general leukopenia, may be due to the inhibition
of granulopoiesis or lymphopoiesis (vitamin B12 or folic acid deficiency, and radiation
damage to the bone marrow), impaired release of granulocytes or lymphocytes from the
bone marrow or organs involved in hemopoiesis, or selective excessive destruction of white
cells in the circulatory system by antibodies or in blood cells removal organs. A decrease in
the percentage of lymphocytes and acidophilic or basophilic granulocytes may accompany
neutrophilic diseases. Granulopenia is also observed in some acute myeloid leukemias, in
some infectious, viral, bacterial diseases (typhoid fever, malaria), and after using cytostatic
and antiemetic drugs [13,14].

Parameters within the reference range were recorded for lymphocytes, monocytes,
and neutrophils. A median of 2.27 (36%) was determined for the lymphocyte level in the
study group (the test group) compared to 1.83 (30%) in the control group. The median for
the monocyte level was 0.45 (7.00%) compared to 0.46 (7.75%) in the control group. On the
other hand, the median for the neutrophil level was determined at 3.18 (52.50%) compared
to 3.45 (59.65%) in the control group. In the study group of patients (the test group), the
median for eosinophil level was determined at 0.22 (4.00%) compared to 0.11 (2.25%) in the
control group. The results are within the reference range. However, an increase toward the
upper limit of the reference range was observed in the study group, which may indicate
initial changes toward parasitic and allergic diseases. Such an increase also appears in skin
diseases, pituitary insufficiency, and hematological diseases. A median of 0.03 (1.00%) was
determined for the basophil levels in the patient group (the study group) compared to 0.04
(0.50%) in the control group. The results are within the reference range. However, the upper
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limit of the reference range was observed in the study group, which may indicate incipient
changes toward endocrine diseases, allergic diseases, or diabetic conditions, among others.

A physiological increase in platelet count is observed in infants 3 to 12 months of age,
in women after childbirth, and, together with the increase in erythrocytes, in people staying
at high altitude conditions (hypoxia). Trobocythaemia, i.e., an increase in platelet count,
is seen after surgery, after splenectomy, in polycythemia vera, chronic myeloid leukemia
(especially in the early stages), and megakaryocytic leukemia. Decreased platelet count,
i.e., thrombocytopenia, can be caused by impaired bone marrow thrombopoiesis, increased
spleen platelet breakdown, and increased consumption or destruction in autoimmune
diseases [13,14].

Platelet count, essential for coagulation, was slightly lower in the study group
(median 223.5 x 10%/uL) compared to the control group (236.5 x 10%/uL), both within
reference ranges [Tables 2 and S1] [13,14]. Reduced mean platelet volume (MPV) in the
study group suggests potential vitamin B12 or folic acid deficiencies, which are crucial for
platelet production.

Vitamin B12 and folic acid are essential for forming red and white blood cells and all
body cells. It synthesizes deoxyribonucleic acid (DNA), amino acids, and bone marrow
proteins with folic acid. It plays an important role in the metabolism of carbohydrates
and fats, transmethylation (transfer), and synthesis of methyl groups (-CH3). Vitamin
B12 is essential for the normal nervous system and gastrointestinal tract function. It is
used in higher doses in Addison’s and Biermer’s disease, in anemias, in polyneuritis,
and in liver disorders. Vitamin B12 deficiency causes the inhibition of cell maturation
and proliferation, especially of red blood cells, resulting in pernicious (megaloblastic)
anemia, mucosal atrophy (achlorhydria), and degenerative changes in the spinal cord and
peripheral nerves. Degeneration in the peripheral and central nervous system is caused
by impaired synthesis of choline, which is part of the phospholipids that build the myelin
sheaths of nerves. Vitamin B12 deficiency can occur due to malabsorption in the intestine.
A glycoprotein, called Castle’s factor, secreted by the gastric mucosa, is required to absorb
vitamin B12 properly. This glycoprotein binds the vitamin in the presence of calcium ions.
The resulting complex is absorbed by the small intestine. The complex combines with
serum protein in the blood and is distributed throughout the body in this form. Part of the
vitamin accumulates in the liver (approx. 1 ug/1g tissue). Very frequently, deficiencies of
this vitamin are observed in people following plant-based diets. The primary sources of
the vitamins are the liver and kidneys, in smaller amounts, meat, milk and milk products,
egg yolks, and, in marginal amounts, the bacterial flora in the digestive tract also produces
it. In the study group of patients (the test group), the median of 278.00 was determined
for the vitamin B12 levels in blood compared to 418.50 in the control group. The results
are within the reference range. However, the levels of the vitamin measured in the study
group were almost half that of the control group. Hence, the level of vitamin B12 obtained
in the test group is closer to the lower limit of the reference range, which may indicate a
risk of deficiencies of foodstuffs rich in this nutrient [Tables 2 and S1] [15].

Three compounds belonging to the steroids, which exhibit anti-rocket properties, are
referred to as Vitamin D. These compounds are cholecalciferol—vitamin D3, ergocalciferol—
vitamin D2, and 25-hydroxycholecalciferol. The human body synthesizes cholecalciferol
from provitamin (7-dehydrocholesterol present in the skin) under the influence of ultravio-
let rays, while ergocalciferol is synthesized from ergosterol found in plant products (yeast,
mushrooms). The active form of vitamin D is transferred to various organs (mainly to the
liver), where it is deposited in sufficient quantities, even for several weeks. In addition,
some vitamin D is deposited in adipose tissue. The functions of vitamin D in the body
are related, among other things, to the functioning of the skeletal system, as it enhances
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the resorption of calcium and phosphate in the intestines. This vitamin is essential for
calcium transport processes. It plays a vital role in regulating the body’s calcium-phosphate
balance by influencing the development and mineralization of bone tissue. It influences
the secretion of parathormone produced by the parathyroid glands. It is a hormone-like
vitamin, as its action in many processes is similar to that of steroid hormones. Vitamin D
is absorbed with food in the small intestine in the presence of bile acids, fatty acids, and
triglycerides. It is then transported with chylomicrons through the lymphatic system into
the bloodstream. The form of vitamin D formed in the skin, as well as the form absorbed
from the gastrointestinal tract, enters the liver, where it is hydroxylated by the attachment
of the OH group (at pos. 25), thus becoming the primary form of vitamin D—25 (OH)D.
After combining with protein, this metabolite enters the kidneys. Here, it undergoes fur-
ther hydroxylation (at position 1), transforming into the most hormonally active form of
vitamin D. This form influences the absorption of calcium in the intestine, is involved in the
mobilization of calcium from the bones, and increases calcium concentration in the blood.
Vitamin D deficiency is very dangerous. In infants and young children, it causes rickets. In
adults, especially in pregnant and lactating women, deficiency of this vitamin causes decal-
cification and softening of the bones (osteomalacia), while in the elderly—osteoporosis, i.e.,
demineralization, deformation of the bones, decreased bone density, porosity, and fragility
of the skeletal system. When vitamin D levels are low, calcium is not fully absorbed from
food. Low vitamin D levels may be caused by impaired absorption of fatty acids due to
low bile acid levels. The body derives about 80% of vitamin D from skin synthesis, with
the remaining amount from the diet. The primary sources of vitamin D3 in food are dairy
products, such as eggs, butter, cheese, and milk. However, the most significant amounts
of this vitamin are found in fish and marine mammal fats (fish and marine mammal oil).
In addition, substantial amounts are found in liver, margarine, and modified infant milk
enriched with this component. Yeast and fungi are sources of vitamin D2 [Table 2] [15-17].
In the study group of patients (the test group), the median of 3.00 was determined for the
vitamin D levels in blood among the study groups compared to 26.00 in the control group.
In the test group, the results are not within the reference range. Severe deficiencies of this
vitamin were observed. However, the levels of the vitamins tested by the representatives of
the control group were also not satisfactory as they were insufficient. Polish population is
at risk of vitamin D deficiency in the autumn-winter and winter-spring months. Hence,
a well-balanced diet, as well as supplementation, is recommended. However, vitamin D
deficiencies in the study group are very advanced compared to the control group. Long-
term vitamin D deficiency can lead to demineralization, skeletal deformation, decreased
bone density, porosity, and fragility of the skeletal system. When vitamin D levels are low,
calcium is not fully absorbed from food. This may be due to impaired absorption of fatty
acids caused by low bile acid levels [14].

Blood glucose levels were assessed as an indicator of metabolic health. Their con-
centration is precisely regulated, mainly by hormones, and in the healthy state, it ranges
from 3.90 to 9.90 mmol/dL (70-180 mg/dL). This range applies to values occurring on an
empty stomach, after several hours of starvation, and after carbohydrate-rich meals. In
whole blood, glucose concentration is approximately 10 percent lower. Glucose levels in
fasting blood or serum above 6.6 mmol/L (120 mg/dL) are treated as hyperglycemia. High
concentrations (500 mg/dL and more) are mainly observed in uncompensated diabetes,
depending on the severity of the condition. Hyperglycaemia resulting from other causes is
generally moderate and may be triggered by hyperactivity of the pituitary, thyroid gland,
and adrenal glands or by stimulating the sympathetic-adrenal system (stress). It sometimes
occurs in infectious diseases, neurological diseases, pancreatitis, and pancreatic cancer.
Glucose concentrations increase in patients undergoing general anesthesia. Even overt
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diabetes with a mild course does not necessarily cause hyperglycemia. Hence, an average
glucose level in fasting blood does not rule out a disorder of carbohydrate metabolism. In
contrast, a drop in blood glucose below 2.2 mmol/L (40 mg/dL) or serum glucose below
2.5 mmol/L (45 mg/dL) manifests hypoglycemia. A drop in the glucose concentration
below 40-30 mg/dL, especially occurring rapidly, leads to clinical symptoms, cerebral
hypoxemia, and hypoglycaemic coma. There are many possible causes of hypoglycemia;
among them are the following: prolonged starvation, especially combined with physical
exertion; insulin hypersecretion, e.g., in pancreatic insulinoma or pancreatic islet hyperpla-
sia; deficiencies of hormones with effects antagonistic to insulin, e.g., glucocorticosteroids
in adrenal insufficiency; a more severe form of hypothyreosis; and some liver diseases,
especially glycogen storage diseases. In practice, the use (overdose) of glucose-lowering
drugs such as insulin or sulfonylurea derivatives is often the cause of this condition. A
decrease in glucose concentration occurs 2-8 h after alcohol consumption. In some individ-
uals, hypoglycemia induced by ingestion of monosaccharides (such as glucose, galactose,
and fructose) or leucine is observed. It occurs 5-6 h after consumption [13,14]. The study
group median was 92.5 mg/dL, within the reference range but slightly higher than the con-
trol group (89.5 mg/dL). Elevated glucose and HbAlc levels are associated with reduced
gray matter volume and depression [3]. Long-term hyperglycemia can result from stress,
endocrine disorders, or diabetes [Table 2].

Peripheral blood smears revealed erythrocyte size, shape, and hemoglobin con-
tent abnormalities. Microcytosis (small RBCs) is characteristic of iron-deficiency ane-
mia, while macrocytosis and megalocytes indicate vitamin B12 or folic acid deficien-
cies. Hypochromic cells (reduced hemoglobin) were observed in iron deficiency anemia
[Tables 2 and S1] [13,14].

In WBC morphology, granulocyte and lymphocyte abnormalities were noted. Neu-
trophilia (increased neutrophils) suggests acute infection or stress, while eosinophilia points
to allergic or parasitic conditions [Table S1] [13]. Monocytosis in some patients may indicate
chronic infections or liver disorders [Table 2].

The findings underscore the importance of regular hematological assessments in
identifying early indicators of anemia, infections, or nutrient deficiencies. The significant
deficiencies in vitamin D and vitamin B12 among study participants highlight the need
for targeted interventions, including dietary education and supplementation. Maintaining
adequate glucose levels through lifestyle modifications is critical to preventing metabolic
and neurological disorders.

This study reinforces the interconnected nature of hematological parameters, nutrient
status, and overall health. Early detection and intervention can mitigate the risks of chronic
diseases, improving patient outcomes.

Furthermore, there were significant (p > 0.05) differences between the test and control
groups regarding anthropometric data, i.e., age, weight, and height. BMI did not indicate
significant differences between the two study groups of patients [Table 3].

Significant (p > 0.05) differences were found between the test and control groups
regarding biochemical results, i.e., vitamin B12, vitamin D3, hematocrit, RDW-SD, MPV, and
eosinophils (%). However, the other parameters studied showed no significant differences
between the two researched groups [Table 4].

No mutual effect was shown for the parameters such as age and gender among the
study groups. Thus, no significant differences were found concerning vitamin B12 and D
content, BMI parameters, body weight, waist circumference, and glycemia, which indicates
no reciprocal effect.

In our studies, we noted a strong correlation (p > 0.05; high correlation coefficient)
between the parameters erythrocytes (RBC) and hemoglobin (HGB), as well as hematocrit
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(HCT) (r = 0.88 and 0.89), between hemoglobin (HGB) and hematocrit (HCT) (r = 0.98).
In turn, between the mean corpuscular volume (MCV) and the mean corpuscular size
(MCH), the correlations were noted at the level of (r = 0.94). The correlation between
neutrophils in percentage (NEU) and lymphocytes in percentage (LYM) was the level of
(r =0.92). Correlations between leukocytes (WBC) and neutrophils (NEU#) were at the level
of (r = 0.88), and in turn, the correlation between leukocytes (WBC) and basophils (BAS#)
was at the level of (r = 0.83). On the other hand, the parameters with moderate correlation
were noted between lymphocytes (LYM#) and monocytes (MON#), and monocytes in
percentage (MON), and these were levels (r = 0.72 and 0.76). Between leukocytes (WBC),
lymphocytes (LYM#), and monocytes (MON#), correlations were calculated at the level
(r=0.71and 0.61). The relationships considered next had decreasing trends: between

vitamin D and platelets (PLT) and noted level (r = 0.61), leukocytes (WBC) -level (r = 0.72),
neutrophils (NEU#) level—(r = 0.58), lymphocytes (LYM#) level (r = 0.52), monocytes

(MON#) level (r = 0.63), and basophils (BAS#) level (r = 0.73). The lowest correlations were

noted between vitamin B12 and vitamin D (r = 0.48), and between monocytes (MON#) level

(r = 0.50) and basophils [Figure 1].
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Figure 1. A full correlation matrix with values. Legend: Red Blood Cell (RBC), Hemoglobin (HGB),
Hematocrit (HCT), Mean Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin (MCH),
Mean Corpuscular Hemoglobin Concentration (MCHC), Blood Cell Volume (RDW), Platelets (PLT),
Mean Platelet Volume (MPY), white Blood Count (WBC), Neutrophils (NEU), Lymphocytes (LYM),
Monocytes (MON), Eosinophils (EOS), Basophils (BAS), Neutrophils % (NEU#), Lymphocytes %
(LYM#), Monocytes % (MON#), Eosinophils % (EOS#), Basophils % (BAS#).
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Table 4. Comparison of age and sex of the patients studied in the context of weight, BMI, glycemia,
HGB, HCT, and PLT.

Parameters Vit. B12  Vit. D _ Waist Weight BMI Glycemia HGB HCT  PLT
Circumference

Age 0449*  0.393 0.391 1000 0509 0223 0549 0352 0272

Sex 0.751 0.223 0.433 0203 0827 0557 0195 0429 0403

* chi-square test.

Summary of Key Laboratory Findings in Psychiatric vs. Control Groups

The laboratory analysis revealed significant differences in key nutritional markers be-
tween psychiatric patients and the control group. The most prominent findings include sig-
nificantly lower vitamin B12 levels (278.00 pg/mL in psychiatric patients vs. 418.50 pg/mL
in controls, p = 0.026) and severe vitamin D deficiency (3.00 ng/mL in psychiatric patients
vs. 26.00 ng/mL in controls, p < 0.001) in the psychiatric group. These deficiencies highlight
a potential role of vitamin insufficiencies in the etiology and progression of psychiatric
disorders, particularly in long-term hospitalized patients.

Additionally, hemoglobin (HGB) and hematocrit (HCT) levels were lower in psy-
chiatric patients (12.70 g/dL vs. 13.70 g/dL and 38.00% vs. 41.30%, respectively), sug-
gesting an increased risk of anemia. While glucose levels were comparable between
the groups (92.50 mg/dL vs. 89.50 mg/dL, p = 0.145), minor alterations in hematolog-
ical parameters, including a decreased platelet count (PLT) and variations in leukocyte
subtypes, were observed, indicating potential links between immune dysregulation and
psychiatric disorders.

Taken together, these findings emphasize the need for routine nutritional assess-
ment and targeted supplementation in psychiatric care, particularly for long-term inpa-
tients, where metabolic and nutritional imbalances may exacerbate symptoms and con-
tribute to disease progression. Addressing these deficiencies through dietary adjustments
and supplementation may play a crucial role in improving overall health outcomes in
psychiatric populations.

4. Discussion

The study examined hematological and biochemical parameters in patients from a
psychiatric ward, comparing a test group with a control group to explore potential links
between hematological changes and psychiatric disorders. The test group had a median
hemoglobin level of 12.70 g/dL compared to 13.70 g/dL in the control group (p = 0.239).
While within the normal range, the test group values approached the lower limit, indicating
a potential risk of anemia. These findings align with Memi¢-Serdarevi¢ et al. [1], who
observed similar trends in patients with bipolar disorder (BD) and schizophrenia (SCH).
At the same time, Okruszek et al. [18] found that patients with SCH had higher mean
HGB and erythrocyte counts. Hematocrit levels in the test group were 38.00%, compared
to 41.30% in the control group (p = 0.033), and erythrocyte counts were 4.25 x 10°/uL
versus 4.43 x 100/ uL (p = 0.082). While both parameters were within reference ranges,
the test group results were closer to the lower limits, suggesting early disturbances to-
ward anemia. Memi¢-Serdarevi¢ et al. [1] similarly reported reduced erythrocyte levels in
psychiatric patients.

Mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), and mean
corpuscular hemoglobin concentration (MCHC) were higher in the test group than in the
control group, with medians of 92.00 fl, 31.00 pg, and 34.00 g/dL, respectively. These values,
while normal, approached upper reference limits, potentially indicating early macrocytic
changes. Platelet counts were slightly lower in the test group (223.50 x 103/pL) than in the
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control group (236.50 x 103/ L), which is consistent with potential vitamin B12 or folic acid
deficiencies [13]. According to Memié-Serdarevi¢ [1], patients with BD had higher MCV
values but, at the same time, lower mean RBC values. The MCH results of the patients in
our experiment were similar to those in the Memi¢-Serdarevic et al. [1] study. Mean platelet
volume (MPV) was significantly reduced in the test group (8.55 fl) compared to the control
group (10.45 fl). MPV reductions suggest disturbances in platelet metabolism, possibly
related to serotonin transporter dysfunction or inflammatory processes [19-23]. Some
studies have shown an association between platelet counts and serotonin transporters,
which are, in turn, associated with an increased risk of cardiovascular disease in people
with depression and anxiety [19]. These findings align with studies linking MPV changes
to anxiety and depression [24].

Parameters for the morphotic assessment of red blood cells were also determined. In
the study group of patients (the test group), the median of 13.00 was calculated for the RDW-
SD level compared to 14.80 in the control group. The results are within the reference range.
This indicator provides information on the difference between the volumes of individual
red blood cells. Together with other morphological indices, it is a valuable parameter in
finding causes of anemia. In our study, we observed reduced red blood cell parameters in
the patients from the test group, which is consistent with many experiments described in
the literature that support the hypothesis that low red blood cell parameters may contribute
to the risk of developing some psychiatric disorders, such as depression [18].

Such correlations are coherent with previous studies showing the same results with
dehydration occurring due to acute psychosis [20]. Inflammatory processes are thought to
play a significant role in the aetiopathogenesis of BD, and there is some suggestion that
inflammatory cytokines in the systemic circulation inhibit erythropoiesis, which leads to
anemia of inflammation, known as anemia of chronic disease [21]. Hochman et al. [22]
found that patients during a depressive episode had higher levels of HGB and HCT and
lower levels of HGB and HCT during manic episodes [22]. By comparing the haemogram
values of patients in the test group and the control group, it was demonstrated that the
proportion of inflammatory cells changed during manic episodes, which indeed supports
the hypothesis of activation of inflammatory processes during such episodes.

From the literature, it is known that platelet volume depends on increased platelet
activation or production and the presence of immature forms in the peripheral blood. In
turn, platelet activation and release from granules leads to a decrease in platelet volume,
which is associated with a reduction in peripheral platelet count, and therefore, bone
marrow activity and the presence of immature forms in the blood are inevitable. This
increases PDW [10,23]. The studies on platelet disorders in people with anxiety indicate
damage to the serotonin transporter. In our study, we observed a significant reduction in
MPYV, suggesting a possible disturbance in the metabolism of serotonin and its transporters.
This fact may be a potential indicator for therapy in these patients. Similar results were
observed in studies by other authors [1]. According to Atagun et al. [24], improvements in
this parameter occur after lithium therapy [19,24].

Leukocyte levels were within the reference ranges but lower in the test group
(5.94 x 103/uL) compared to the control group (6.60 x 10%/uL), indicating early leukope-
nia. However, in the patient group, leucocyte levels were closer to the lower limit of the
reference range, which may indicate incipient disorders toward leukopenia. The lympho-
cyte levels were within normal limits, ranging from 2.27 x 103/uL (36%) in the sick patient
group to 1.83 x 103/uL (30%) in the control group. Similarly, monocyte levels were within
the reference range, ranging from 0.45 x 10%/uL (7.00%) in the sick patient group (the test
group) to 0.46 x 103/ uL (7.75%) in the control group, just like the neutrophil levels, which
ranged from 3.18 x 10%/uL (52.50%) in the patient group (the test group) to 3.45 x 103/uL
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(59.65%) in the control group. The median of the eosinophil level was determined to be
0.22 x 10%/uL (4.00%) in the patient group (the test group) compared to 0.11 x 10%/uL
(2.25%) in the control group. The results are within the normal range. However, an increase
toward the upper limit of the reference range was observed in the test group, which may in-
dicate initial changes toward parasitic and allergic diseases. This relationship also appears
in skin diseases, hypofunction of the pituitary gland, and hematological diseases. Another
interesting fact was the relationship observed in the case of basophil levels. In the study
group of sick patients (the test group), the median was 0.03 x 10%/uL (1.00%) compared
t0 0.04 x 10%/uL (0.50%) in the control group. The results are within the reference range.
However, the upper limit of the reference range was observed in the study group, which
may indicate incipient changes toward endocrine diseases, allergic diseases, or diabetic
conditions [1,25]. Eosinophil levels were elevated in the test group (0.22 x 103/ uL; 4%)
compared to the control group (0.11 x 10%/uL; 2.25%), indicating potential allergic or
parasitic conditions. Lymphocytes, monocytes, and neutrophils were similarly within
normal limits but showed slight differences between groups, supporting inflammatory
hypotheses in psychiatric disorders. Basophil levels also approached the upper limit of
normal in the test group, suggesting endocrine or allergic influences [26].

Research links inflammatory processes with BD and SCH, suggesting cytokines may
inhibit erythropoiesis, leading to chronic disease anemia [21]. Studies also report that
elevated neutrophil counts correlate with brain matter loss in psychotic disorders, poten-
tially due to immune dysregulation [27]. Our findings of altered white cell distributions
support these observations. At this point, it is worth noting the study by Ntfez et al. [27],
conducted in 2019, concluded that white blood cell values are related to brain volume
and/or clinical picture. We know from the literature that neuroradiological studies have
confirmed changes in brain matter in patients with psychotic disorders, confirming the
above. From the literature, we know that in the group of patients with a first psychotic
episode, neutrophil values were associated with reduced gray matter volume and increased
cerebrospinal fluid volume (CT scan analysis). Studies by Nufiez et al. [27] indicate that
brain tissue loss is associated with neutrophil concentrations in psychotic disorder, which
supports the hypothesis of immune system deregulation. The cited researchers concluded
that elevated neutrophil count is associated with a more severe clinical picture, which is
an apt indicator in evaluating the clinical picture of SCH and suggesting new therapeutic
approaches. Therefore, further research is needed to confirm these relationships related to
inflammatory factors. We also agree with the assertion of other researchers that it would
be helpful to study the comparison between the acute phase and the remission phase to
understand whether inflammatory changes can be considered a symptom or, more specifi-
cally, a feature of a specific psychiatric disorder. Furthermore, it is necessary to investigate
the effect of psychopharmacological treatment on inflammatory features.

Glucose levels in the test group (median 92.50 mg/dL) were within reference ranges
but slightly higher than in the control group (89.50 mg/dL). McAvoy et al. [28] reported
higher scores in psychiatric patients. Based on the findings from the literature, the rela-
tionship between glucose tolerance and psychiatric disorders is quite controversial. Most
articles, originating mainly from the US, display an increased prevalence of diabetes among
psychiatric patients or no association between psychiatric disorders and diabetes. Our
results and the data provided by McAvoy et al. [28] and Ohwovoriole et al. [29] do not
support the suggestion that there is an increased impairment of glucose tolerance in peo-
ple with psychiatric disorders. Metabolism of ingested glucose in psychiatric patients
is probably related to some antipsychotic drugs, in particular chlorpromazine. Hence,
there is a need to study a more significant set of people, especially those who have yet
to begin the treatment with antipsychotic medications. More research in this area will
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help to define further the relationship between the prevalence of glucose intolerance and
psychiatric disorders.

Vitamin B12 levels in the test group (278.00 pg/mL) were significantly lower than in
the control group (418.50 pg/mL) but within normal ranges. Deficiencies in vitamin B12
can impair erythropoiesis, leading to anemia and neurological symptoms. Educational
initiatives and guidelines for early detection and supplementation of vitamin B12 in high-
risk populations are crucial [30].

Severe vitamin D deficiency was noted in the test group (median 3.00 ng/mL) com-
pared to insufficient levels in the control group (26.00 ng/mL). Vitamin D is key in bone
health, immune function, and brain activity [31]. Deficiencies in psychiatric patients may
contribute to disease progression, highlighting the need for dietary supplementation, par-
ticularly in regions with limited sunlight.

Hematological and biochemical changes observed in the test group support the role
of inflammation, nutrient deficiencies, and metabolic disruptions in psychiatric disorders.
Reduced red blood cell parameters and altered white cell distributions reflect underlying
inflammatory and immune processes. Monitoring hematological profiles could guide early
interventions, such as anti-inflammatory therapies and micronutrient supplementation, to
improve outcomes in psychiatric patients [32].

Further research should explore longitudinal changes across disease phases and treat-
ment responses to establish causative links and refine therapeutic approaches.

Furthermore, based on our study, we agree with the existing consensus that clinical
symptoms need more attention when diagnosing vitamin B12 deficiency. Laboratory
markers of vitamin B12 can support this diagnosis. The severity of clinical symptoms, the
causes of vitamin B12 deficiency, and the treatment goals determine decisions regarding
the intake route and dosage of vitamin B12 therapy [30].

Furthermore, as mentioned above, we agree with the need for research on the correla-
tion between low 25(OH)D levels in serum and the prevalence of the diseases mentioned.
It is essential to consider the clarity of the consensus on whether 25(OH)D measurement
in serum can be clinically useful as a biomarker for diagnosing, prognosis, and predict-
ing treatment response in neurodegeneration, psychiatric diseases, and immunological
disorders [31,32].

The observed hematological correlations in this study provide valuable insight into
the biological underpinnings of psychiatric disorders. Given the increasing evidence link-
ing systemic inflammation, oxidative stress, and immune dysregulation to psychiatric
conditions such as schizophrenia and mood disorders, the role of hematological markers
in predicting disease manifestation and severity warrants further investigation. Previous
studies have indicated that alterations in red and white blood cell indices may reflect
inflammatory processes, nutritional deficiencies, and metabolic imbalances frequently ob-
served in psychiatric patients [1,27]. In our study, strong correlations between hemoglobin,
hematocrit, and red blood cell count (r = 0.88-0.98) suggest a potential association with
anemia. This condition has been previously linked to cognitive impairment and psychiatric
symptoms, particularly in elderly and chronically hospitalized patients [28]. Additionally,
moderate correlations observed between vitamin D and immune parameters such as WBC,
NEU, and MON (r = 0.52-0.73) align with findings that indicate the immunomodulatory
role of vitamin D in neuropsychiatric disorders, including schizophrenia and major depres-
sive disorder [31]. Moreover, the negative correlation between vitamin B12 and vitamin
D (r = 0.48) supports previous evidence that vitamin deficiencies may contribute to neu-
rodegenerative processes, cognitive dysfunction, and depressive symptomatology [30].
These findings underscore the necessity of routine hematological assessments in psychiatric
patients as a means of identifying early physiological disturbances that could contribute
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to disease progression and symptom exacerbation. Further research should aim to ex-
plore these relationships longitudinally, particularly in relation to treatment response and
disease course.

Limitations of the Study

The hematological study of patients in the locked wards was carried out with a
very high degree of difficulty. The reason was that relationships and correlations were
sought between the results of selected parameters in the peripheral blood of patients in
the test and control groups. In a standard clinical procedure, developed and validated
algorithms in psychiatry are used. Considering the problematic contact with the patient, it
is essential to control hematological parameters, forecasting the manifestation of disease
symptoms. There are few clinical studies of psychiatric patients in the literature. Hence,
attempts were made to verify relationships and correlations in this experiment. The
difficulties encountered were related to the test group. Patients with these diseases [Table 1]
rarely cooperate in the therapeutic process. They are closed and disengaged and do not
adhere to recommendations concerning proper nutrition, physical activity, and lifestyle. In
general, hospitalization in locked wards is long-term, i.e., from a few to several months.
According to algorithms, the attending physician’s role is reduced to controlling the patients’
behavior (aggression, dementia, etc.) through standard pharmacological therapy. In
our study, we wanted to identify the nuances in hematological parameters that could
forecast neurotic conditions, thus allowing us to respond appropriately by implementing
appropriate therapy, diet, and supplementation. Another difficulty observed in the study
was the hospital diet, which is classified by appropriate management in diseases mainly
concerning metabolic disorders. According to current knowledge, a diet that ensures the
provision of essential nutrients is not implemented.

Based on our observations, it can be concluded that an appropriate response with
therapy, diet enrichment, and supplementation can mitigate the appearance of disease
symptoms. However, such studies should be continued due to the difficulty of conducting
studies in such a group of patients (number, age, mortality, contact with the patient).
Despite the difficulty of conducting studies in such a group of patients (number, age,
mortality, contact with the patient), and bearing in mind precisely these difficulties, we
firmly believe such research calls for continuation.

5. Conclusions

The objective of this study was to identify hematological and biochemical correlations
that may serve as early indicators of the manifestation and progression of psychiatric
disorders in patients hospitalized in locked psychiatric wards. In this prospective obser-
vational study, blood samples from 28 patients with ICD-10 diagnoses (FO3 and F06.2)
were analyzed and compared with a control group of 10 individuals without psychiatric
disorders. Blood samples were examined for selected hematological parameters—red
blood cell fraction, white blood cell fraction (e.g., hemoglobin, hematocrit, and MCV), and
nutritional biochemical markers (vitamin B12, vitamin D3, and glucose levels). The results
showed significantly lower hemoglobin, hematocrit, and vitamin D3 and B12 levels in the
patient group, suggesting risks of anemia and metabolic deficiencies.

This study highlights the importance of monitoring these parameters in routine care
for psychiatric patients, which may aid in identifying deficiencies and implementing
dietary and supplement interventions as support for traditional therapy. These findings
provide new perspectives for further research on the role of hematological and biochemical
parameters as potential biomarkers in psychiatry.
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Summary

Background. Vitamin D occurs in two forms: D2 (ergocalciferol) and D3 (cholecalciferol). Deficiency
of vitamin D can lead to rickets in children, while in adults to osteoporosis, depression and multiple
sclerosis. The aim of the pilot study was to analyze dietary supplements in terms of the actual content
of vitamin D3.

Material and methods. The object of the study was ten random samples of dietary supplements
from different manufacturers containing in their composition different values of vitamin D3. The
manufacturers included a declaration on the content of vitamin D3 on the packaging. The actual content
of vitamin D3 was determined using high-performance liquid chromatography (HPLC). The content of
vitamin D3 was determined based on a standard curve. Sigma Aldrich’s Cholecalciferol standard was
used.

Results. In all the analyzed dietary supplements, the actual content of vitamin D is much lower than
declared by the manufacturer. The carried-out tests revealed that the content of vitamin D3 in the
analyzed supplements varied from 1.02 to 59.56 ug. In three cases borderline low values of vitamin D3
were noted. Furthermore, supplement 6 and 9 contained too low dosage of vitamin D3, to supplement
a daily demand of an organism for this vitamin.

Conclusions. Controlling the shortage of vitamin D in an organism decreases the risk of occurrence
of civilization diseases. The results of pilot studies and other authors prove that this type of research
should be continued in a wider scope on various food categories.

Keywords: vitamin deficiency, vitamin D, dietary supplements, supplementation

Streszczenie

Wprowadzenie. Witamina D wystepuje w dwdch postaciach: D2 (ergokalcyferol) i D3 (cholekalcyferol).
Niedob6r witaminy D moze prowadzi¢ do krzywicy u dzieci, natomiast u dorostych do osteoporozy,
depresji oraz stwardnienia rozsianego. Celem badania pilotazowego byta analiza suplementéw diety
pod katem rzeczywistej zawartos$ci witaminy D3.

Materiat i metody. Obiektem badan byto dziesie¢ losowo wybranych probek suplementéw diety
pochodzacych od réznych producentéw, zawierajacych w swoim sktadzie rézne warto$ci witaminy D3.
Producenci umiescili na opakowaniu deklaracje o zawartos$ci witaminy D3. Rzeczywista zawarto$¢
witaminy D3 okres$lono metoda wysokosprawnej chromatografii cieczowej (HPLC). Zawartos¢
witaminy D3 oznaczono na podstawie krzywej wzorcowej. Zastosowano standard cholekalcyferolu
firmy Sigma Aldrich.

Wyniki. We wszystkich analizowanych suplementach diety rzeczywista zawarto$¢ witaminy D jest
znacznie nizsza niz deklarowana przez producenta. Przeprowadzone badania wykazaty, ze zawartos$¢
witaminy D3 w analizowanych suplementach wahata sie od 1,02 do 59,56 pg. W trzech przypadkach
stwierdzono granicznie niskie warto$ci witaminy D3. Ponadto suplementy 6 i 9 zawieraty zbyt mata
dawke witaminy D3, aby uzupetni¢ dzienne zapotrzebowanie organizmu na te witamine.

Whioski. Kontrolowanie niedoboru witaminy D w organizmie zmniejsza ryzyko wystapienia choréb
cywilizacyjnych. Wyniki wtasnych badan pilotazowych i innych autoréw dowodza, ze tego typu
badania powinny by¢ kontynuowane w szerszym zakresie w réznych kategoriach zywnosci.

Stowa kluczowe: niedob6r witaminowy, witamina D, suplementy diety, suplementacja
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Introduction

Vitamin D is a fat-soluble vitamin which occurs in two forms: D2 (ergocalciferol) and D3 (cholecalciferol).
Vitamin D2 occurs in food of animal origin, while vitamin D3 is mainly synthesized in skin through sunlight
[1-3]. Vitamin D is also defined as the sun vitamin. In chemical terms it is a steroid whose activity is similar to
that of a hormone. It regulates the functions of more than 200 genes and is necessary for the correct growth
and development of an organism [4,5]. The body’s demand for vitamin D is met both through the consumption
of vitamin D contained in food and dietary supplements as well as through remaining exposed to sun for
a sufficiently long period of time in order for an adequate volume of it to be created [1]. The amount of time
necessary for the skin to produce an adequate volume of vitamin D depends on the strength of UVB rays (that is,
one’s geographic location), the length of time of spent in the sun as well as the volume of pigment in one’s skin.
A solarium ensures various levels of radiation, both in case of UVA and UVB and therefore it does not provide
a sufficient dosage of vitamin D [1]. The main source of vitamin D in case of children and adults is exposure
to natural sunlight. The cause of shortages of this vitamin is insufficient exposure to sunlight. Persons with
naturally dark skin complexion have a natural protection against sun and require at least three to five times
longer time of exposure to absorb the same amount of vitamin D as persons with white skin complexion [4].
Thus, climate, location, age, lifestyle, and skin pigmentation significantly impact the production of vitamin D by
an organism. However, one must bear in mind the issues related to the prevention of skin cancer, which is still
has a high ranking in epidemiology [6].

Production of vitamin D3 in skin is not an enzyme process. Cholecalciferol (vitamin D3) is formed of
7-dehydrocholesterol under the influence of sunrays [7]. Vitamin D3 is a naturally occurring form and originates
from the skin synthesis, where 7-dehydrocholesterol, the precursor of cholesterol, transforms into pro-vitamin
D3 under the influence of UVB radiation, and subsequently through thermal isomerization into vitamin D3 [8].
Vitamin D3 is metabolized to 25-hydroxyvitamine D3 by the liver under the influence of liver hydroxylase and
subsequently it is transformed through kidney into 1,25-dihydroxyvitamine D3 [9,10].

Not many food items contain sufficient dosage of vitamin D. Therefore, without daily exposure to sunlight
or a diet enriched with adequate supplementation, a significant risk of its shortage exists [6,11]. Only 20% of
vitamin D is delivered to the organism by dietary products. The remaining 80% should be produced in the
skin through UVB radiation. The modern diet is rather poor in terms of consumption of wild fish, which is
significantly richer in vitamin D than farmed fish. Due to lifestyles characterized by low exposure to sunlight
as well as a highly developed array of cosmetics with sun filters, the impact of the deficit of vitamin D manifests
in the population’s metabolism. As shown by research, even in sunny countries such as Greece, a high level of
vitamin D shortage occurs. This is related to the angle of sun ray incidence in the period from autumn to spring.
As indicated by Papadimitriou, such situation may lead to the insufficient production of vitamin D during normal
sunlight exposure [12]. Shortage of vitamin D is a factor which substantially increases the risk of metabolic bone
diseases such as rickets and osteomalacia. However, in recent times more and more attention has been drawn
to the impact of a low level of vitamin D on the pathogenesis of various diseases, such as auto-immunological
diseases, cardiovascular diseases and contagious diseases as well as some cancers. Supplementation in vitamin
D indicates high efficiency with respect to rickets and osteomalacia as well as a decrease in the risk of bone
fractures among elderly persons [8]. Shortage of vitamin D is rather widespread among patients in the elderly
age, residing in countries with temperate climate, especially in winter and in early spring, due to the decreased
skin synthesis. Shortage of vitamin D causes irregularities in metabolism of calcium and phosphorus in bones
[13]. Dietary recommendations for Central Europe concerning vitamin D revealed in 2017 (Table 1) show
a necessity of supplementing vitamin D in newborns, regardless of the child-rearing practice. The required
dosage in case of newborns is 400 [U/day (10 ug/day), newborns up to 6 months 400-600 IU/day (10-15 pg/day).
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Between 6 and 12 months the supplementation of vitamin D depends on the newborn’s diet. As the child grows,
its organism’s demand for vitamin D increases. In the case of children and adolescents between 1 tol18 years of
age the recommended dosage of vitamin D is 600-1000 [U/day (15-25 pg/day). Among adults, supplementation
in vitamin D should be within the range of 800-2000 1U/day (20-50 pg/day). However, the basic role is played by
body mass. Higher doses of vitamin D are recommended for overweight persons [2].

Table 1. Human eating standards in terms of vitamin D3 (2)

Group .
ng cholecalciferol / person / day
Gender, age (years)
Newborns
0-0.5 10
0.5-1 10
Children
1-3 15
4-6 15
7-9 15
Boys
10-12 15
13-15 15
16-18 15
Girls
10-12 15
13-15 15
16-18 15
Men
=19 15
Women
=19 15
Pregnancy
<19 15
=19 15
Lactation
<19 15
=19 15

To identify shortage of vitamin D in an organism, a serum test in terms of concentration of one of the forms
of vitamin D-25 [OH] D is conducted. The level of vitamin D necessary for optimizing the absorption of calcium
in intestines (34 ng/ml) is lower than the level required for the correct functioning of neuromuscular system
(38 ng/ml). However, it is assumed that the lower boundary of the level 25[0H] D in serum ought to amount to
no less than 30 ng/ml [14].

The aim of this pilot study was to compare samples of dietary supplements from different manufacturers
containing in their composition different values of vitamin D3 with the level of such values as declared on their

packaging.
Material and methods

The materials for the tests consisted of 10 randomly selected diet supplements containing vitamin D3, coming

from various manufacturers and generally available in pharmacies in Poland and on the EU market, purchased
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in the second quarter of 2017. Selected supplements were within the expiry date. At this pilot study each sample
was tested twice. Tests were carried out on fresh, just-opened samples, not those stored after having been
opened. The manufacturers declared the content of vitamin D3 on the packages. The content of vitamin D3 was
marked with HPLC method according to the elaborated testing procedure, in compliance with the norm PN-
EN 12821:2002. A Dionex liquid chromatograph equipped with UV detector with a wavelength of 265 nm was
applied. A column with phase-inverted AQUASIL C18 by Thermo Scientific was used for the division, with the
dimensions of 250 mm x 4.6 mm 5pm along with security stanchion LC-18 and a mobile phase methanol/water
in ratio of 93:7 (v/v). Samples were subjected to saponification by means of a methanol solution of potassium
hydroxide in the presence of BHT (butylated hydroxyl toluene) as antioxidant, and subsequently via extraction
with hexane prior to conducting the analysis. Extracts were evaporated while the residues were dissolved in
methanol and subjected to chromatographic analysis. The content of vitamin D3 was marked against the master

curve. The standard Cholecalciferol by Sigma Aldrich Company served as a model.
Results

The carried-out tests revealed that the content of vitamin D3 in the analyzed supplements varied from 1.02 to
59.56 pg. In three cases (supplement 1.2 and 10) borderline low values of vitamin D3 were noted. Furthermore,
the dosage of vitamin D3 in supplements 6 and 9 was too low to supplement a human body’s daily demand for
this vitamin (Table 2). Supplements 3, 4, 5, 7 and 8 (Table 2) contained a dosage of vitamin D3 sufficient for
ensuring the correct functioning of the body. Similar results were obtained within the pilot tests carried out by
Verkaik-Kloosterman and others who tested diet supplements as well as special food designation products for
newborns in terms of vitamin D [15].

Table 2. Content of vitamin D3 in the tested supplements based on own elaboration

Supplement / Declared content by producer Marked content
Number of days until i . o ]
best-before date [LU] [ng/capsule] [1.U.] [ng/capsule]
Suppl t1
upplement 1/ 200 5 158.32 3.958
315-522
Suppl t2
pplement 2/ 400 10 183.36 4.584
348-377
Supplement 3/
2000 50 1299.84 32.496
518-563
Suppl t4
pplement 4/ 2000 50 1501.52 37.538
166-533
Suppl t5
pplement 5/ 4000 100 2382.4 59.56
288-413
Suppl té6
pplement 6/ 1000 25 411.32 10.283
745-13
Suppl t7
upplement 7/ 2000 50 759.28 18.982
342-378
Supplement 8/
2000 50 1047.76 26.194
379-317
S 1 t9
upplement 9/ 1000 25 411.92 10.298
501-229
Supplement 10/
66.668 1.6667 40.6 1.015
348-590
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Discussion

Lhamo et al., pursuant to the carried-out tests and observations, discovered that Indian medical students
society’s awareness of the topic of threats related to the shortage of vitamin D is on a very low level. Persons
participating in the test were not aware that at present the shortage of vitamin D reaches the dimensions of an
epidemic on a world scale, regardless of demographic indicators or geographic regions [9]. Kulie et al. in their
work considered the relationship between low levels of vitamin D and many diseases. It was proved that a low
level of vitamin D is related to the increased frequency of occurrence of cardiovascular diseases, cancers, and
auto-immunological diseases such as multiple sclerosis. Furthermore, a combination of vitamin D and calcium
is necessary for maintaining healthy bones. Multivitamin supplements available without prescription often
contain 400 L.U. of vitamin D3. Alternative supplements of vitamin D3 available without prescription may also
be found in amounts of 400, 800, 1000 and 2000 I.U. [1]. Jungert et al. focused in their studies on identifying the
key sources of vitamin D in food and on the factors impacting its consumption. The main sources of vitamin
D turned out to be fish products, eggs, oils, bakery products and dairy products. Moreover, no significant
differences determining the share of food product groups in the consumption of vitamin D were noted apart
from household income [16,17]. Specialists nowadays focus ever-more attention on the level of vitamin D among
the sick, thereby helping society to raise its awareness about threats related to vitamin D shortages. Vitamin
D supplementation might also be associated with improved clinical outcomes, especially when administered
after a diagnosis of COVID-19 [18]. Due to the broad scope of vitamin D functions, it is critical to apply the right
dosage in the supplementation, in accordance with the needs of a given organism. One must bear in mind that
all types of treatments must be consulted with a specialist. The pharmaceutical market offers supplements with
varying contents of vitamin D, and the producer’s incorrect analysis of the product’s content as presented on
information labels may lead to pathological states within one’s body. Yet another issue is the insufficient level
of information about the actual content of vitamin D in food products. The data concerning nutrients is often
outdated as well as not being standardized. Moreover, enriching food in vitamin D would not ensure the right
level of consumption proper for all groups. A high level of vitamin D in a diet is not required in the summer
when the volume of exposure to the sun is sufficient. For this reason, introducing food enriched in vitamin D but

limited to the winter months could be adequate, but it would be difficult to implement.
Conclusions

Half of the analyzed supplements of a diet contained a dosage of vitamin D which can meet the demand
of an organism for this vitamin. Furthermore, one must bear in mind that applying diet supplements without
medical consultation may lead to occurrence of pathological processes in an organism. Nonetheless, controlling
the shortage of vitamin D in an organism decreases the risk of occurrence of civilization diseases. The results of
pilot studies and other authors prove that this type of research should be continued in a wider scope on various

food categories.
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