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Wykaz zastosowanych skrotow

Szczepionka przeciw btonicy, tezcowi, krztu§cowi

DTP (ang. diphtheria, tetanus, pertussis)
Gavi Gavi, Globalny Sojusz na rzecz Szczepionek i Szczepien
(ang. Gavi, The Vaccine Alliance)
GUS Gtowny Urzad Statystyczny
1A2030 Immunization Agenda 2030
Szczepionka przeciw odrze
MCV . .
(ang. measles-containing vaccine)
Szczepionka przeciw odrze, §wince, rézyczce
MMR
(ang. measles, mumps, rubella)
MZ-54 Roczne sprawozdanie ze szczepien ochronnych

NIZP PZH-PIB

Narodowy Instytut Zdrowia Publicznego Panstwowy Zaktad
Higieny — Panstwowy Instytut Badawczy

PIS Panstwowa Inspekcja Sanitarna
POZ Podstawowa Opieka Zdrowotna
Preferowane pozycje sprawozdawcze do przegladow
systematycznych i metaanaliz — rozszerzenie dla przegladéw
PRISMA-ScR zakresu literatury
(ang. Preferred Reporting Items for Systematic Reviews and Meta-
analyses extension for Scoping Reviews)
PSO Program Szczepien Ochronnych
PSSE Powiatowa Stacja Sanitarno-Epidemiologiczna
ONZ Organizacja Narodéw Zjednoczonych
SDGs Cele Zrownowazonego Rozwoju
(ang. Sustainable Development Goals)
UNICEF Fundusz Narodow Zjednoczonych na rzecz Dzieci
(ang. United Nations Children's Fund)
Choroby, ktorym mozna zapobiec poprzez szczepienia
VPD . .
(ang. vaccine-preventable diseases)
WHO Swiatowa Organizacja Zdrowia
(ang. World Health Organization)
WSSE Wojewoddzka Stacja Sanitarno-Epidemiologiczna




Streszczenie w jezyku polskim

W Europie historia praktyk zblizonych do dzisiejszych szczepien zaczeta sie¢ w XVIII w.,
chociaz choroby zakazne towarzyszyty ludzko$ci od zawsze. Rola szczepien ugruntowata
sie¢ w XX w., czego dowodem byta eradykacja ospy prawdziwej w 1980 r. Od tego czasu
szczepienia uznawane sg za jedng z najskuteczniejszych interwencji w obszarze zdrowia
publicznego, przyczyniajac si¢ do znacznego zmniejszenia $miertelnosci w skali
globalne;j. Niestety w trakcie pandemii COVID-19 doszto do pogtebienia nierownosci w
dostepie do szczepien. Instytucje migdzynarodowe obecnie sygnalizuja rosnace
zagrozenia dla skuteczno$ci programdéw szczepien, ktéore wynikaja m.in. z
rozpowszechniania dezinformacji, kryzyséw humanitarnych oraz ograniczenia wsparcia
finansowego.

Celem niniejszej dysertacji bylo zbadanie stanu zaszczepienia populacji dzieci 1 jego
dynamiki w Polsce na poziomie powiatow w latach 2014-2018, analiza wystgpowania
zwigzkow miedzy czynnikami spolecznymi i ekonomicznymi a stanem zaszczepienia na
poziomie powiatdw, pozyskanie wiedzy na temat spotecznych i ekonomicznych
uwarunkowan wyszczepialno$ci oraz analiza postaw wobec szczepien wybranych grup
spotecznych. W ramach przeprowadzonych badan dokonano przegladu literatury
dotyczacej] uwarunkowan wyszczepialnosci w krajach o wysokich dochodach,
przeanalizowano dane dotyczace stanu zaszczepienia na poziomie powiatu i
wojewodztwa, przedstawiono roznice mierzone na réznym poziomie szczegdlowosci
raportowania, zidentyfikowano klastry o wystarczajacym i niewystarczajacym stanie
zaszczepienia do osiagnigcia odpornosci populacyjnej. Przeprowadzono rowniez analize
danych dotyczacych stanu zaszczepienia na poziomie powiatu i ocen¢ zwigzku miedzy
czynnikami spoteczno-ekonomicznymi a stanem zaszczepienia. Badania uzupetniono o
analize postaw wobec szczepien pracownikow ochrony zdrowia oraz studentow
medycyny 1 pielegniarstwa.

Wyniki przeprowadzonych badan pokazuja jak istotny jest poziom raportowania danych
do identyfikacji luk w stanie zaszczepienia, a takze jakie informacje mozna uzyskac przy
badaniu zalezno$ci pomiedzy danymi dotyczacymi szczepien a danymi dotyczacymi
czynnikdw spotecznych i1 ekonomicznych. Poprawa stanu zaszczepienia populacji
wymaga wieloaspektowego podejscia, poczawszy od niwelowania barier w dostepie do

szczepien, przez skuteczng komunikacje z pacjentem, po prawidlowe raportowanie



danych dotyczacych stanu zaszczepienia na wszystkich poziomach 1 ich analizg

utatwiajagcg planowanie celowanych interwencji.



Streszczenie w jezyku angielskim

The history of practices similar to modern vaccinations in Europe began in the 18th
century, although infectious diseases have always accompanied humanity. The role of
vaccinations became established in the 20th century, as evidenced by the eradication of
smallpox in 1980. Since then, vaccinations have been recognized as one of the most
effective public health interventions, contributing to a significant reduction in mortality
globally. Unfortunately, the COVID-19 pandemic has deepened inequalities in access to
vaccinations. International institutions are currently warning of growing threats to the
effectiveness of vaccination programs, stemming from factors such as the spread of
disinformation, humanitarian crises, and limited financial support. The aim of this
dissertation was to examine the vaccination coverage of the child population and its
dynamics in Poland at the poviat level between 2014 and 2018, to analyze the relationship
between social and economic factors and vaccination coverage at the poviat level, to
acquire knowledge on the social and economic determinants of vaccination coverage, and
to analyze attitudes toward vaccination among selected social groups. The research
included a review of the literature on the determinants of vaccination coverage in high-
income countries, analyzed data on vaccination coverage at the poviat and voivodeship
levels, presented differences measured at different granularity levels, and identified
clusters with sufficient and insufficient vaccination coverage to achieve herd immunity.
Data on vaccination coverage at the poviat level was also analyzed and the relationship
between socioeconomic factors and vaccination coverage was assessed. The research was
supplemented by an analysis of attitudes toward vaccination among healthcare workers,
medical students, and nursing students.

The results demonstrate the importance of data reporting for identifying immunization
gaps and the information that can be gained by examining the relationships between
vaccination data and data on social and economic factors. Improving the vaccination
status of the population requires a multifaceted approach, starting from eliminating
barriers to vaccinations, through effective communication with patients, to correct
reporting of data on vaccination uptake at all reporting levels and their analysis to

facilitate the planning of targeted interventions.



1. Wstep

Epidemie chorob zakaznych towarzyszyty ludzkosci od zawsze. Tukidydes opisal zaraze
atenskg juz w V w. p.n.e., Gajusz Swetoniusz Trankwillus wspominat o zarazie morowej
o niebywatych rozmiarach, a Galen, lekarz Marka Aureliusza, opisal zaraz¢ Antoninéw
rozprzestrzeniajacg si¢ na terytorium Imperium Rzymskiego w I w. n.e. [1-3]. Pierwsze
wzmianki o zastosowaniu kwarantanny w Republice Wenecji pochodza z czasow
epidemii dzumy w XIV w., jednak nieznajomo$¢ innych skutecznych metod prewencji i
leczenia chordéb zakaznych przyczynity si¢ do bardzo wysokiej $miertelnosci, nie tylko
na terenie Europy. W XVI w. konkwistadorzy zawlekli patogeny do Nowego Swiata
wywolujac epidemie, ktore przyczynity sie do upadku cywilizacji Aztekow 1 Inkoéw [4,5].
Proby zapobiegania chorobom zakaznym miaty rozne postaci. Pisemne zrodta wskazuja,
ze celowe narazenie na kontakt z chorobg jako sposéb wytworzenia odpornosci miato
miejsce juz w I wieku w Chinach, cho¢ inni autorzy sugeruja, ze prawdopodobnie
odbywato si¢ to znacznie wczesniej [6]. Nazywane wariolizacja (lub wariolacjq)
przybieralo wiele postaci: mogto polega¢ na wlozeniu kawatka bawelny nasaczonej ropa
pochodzaca od osoby chorej na ospe prawdziwa do nozdrza zdrowego dziecka, uzyciu
sproszkowanego strupa w ten sam sposob lub zatozeniu zdrowej osobie ubran, ktore
wczesniej nosila osoba chora. Okoto 7 dni po takim zabiegu wystgepowata goraczka i
lekkie objawy choroby. Zanim wariolizacja dotarta do Europy w XVIII w. praktykowano
ja w Azji, Afryce 1 na Batkanach. Lady Mary Wortley Montagu, angielska arystokratka
mieszkajgca w Konstantynopolu, w 1717 r. opisata metode inokulacji poprzez naktucie,
z ktora spotkala si¢ w imperium osmanskim. Zauwazyla, ze zabieg ten byl niezwykle
powszechny 1 nikt z chorujacych na ospe¢ prawdziwa nie umieral. Lady Wortley wykonata
inokulacje u swojego syna, a po powrocie do Anglii dzielita si¢ informacjami o tej
niezwyklej procedurze [7]. Stowo ,,wakcynacja” zawdzigczamy Edwardowi Jennerowi,
ktéry w 1796 r. pobrat material z dloni dojarki zakazonej krowianka 1 wprowadzit go do
nacigcia na ramieniu 8-letniego Jamesa Phippsa. U chlopca, poza zmianami skérnymi
1 obnizonym samopoczuciem, nie pojawily si¢ inne objawy choroby. Jenner opisat
poczynione dziatania oraz obserwacje 1 opublikowal w postaci doniesienia pod tytutem
»An inquiry into the causes and effects of the variola vaccinae: a disease discovered in
some of the western counties of England, particularly Gloucestershire, and known by the

name of cow pox.” [8,9].



Na ziemiach polskich pod zaborami pierwsze ustawodawstwo dotyczace szczepien
przeciw ospie prawdziwej wigzalo si¢ z dekretem krola pruskiego Fryderyka
Wilhelma III z lipca 1801 r. Dopuszczano w nim szczepienie dzieci przeciwko ospie (nie
bylo ono obowigzkowe, a jedynie zalecane). W 1802 r. do wszystkich lekarzy w Galicji
zostaly rozestane pisma zawierajace informacje na temat szczepien i zachecajace do ich
wykonywania. Dla lekarzy, ktérzy zaszczepili najwigksza liczbe dzieci przewidziane bytly
nagrody. Osoby duchowne pracujace na wsi zostaly zobligowane do zachgcania do
szczepien po kazdym nabozenstwie [10].

XX wiek ugruntowat rolg szczepien w profilaktyce chorob zakaznych, czego dowodem
byta ogtoszona w 1980 r. przez Swiatowa Organizacje Zdrowia (WHO) eradykacja ospy
prawdziwej, pierwszej choroby catkowicie wyeliminowanej dzigki programom szczepien
[11,12]. Obecnie szczepienia stanowig jedna z najskuteczniejszych i1 najbardziej
efektywnych kosztowo interwencji w obszarze zdrowia publicznego, przyczyniajac si¢
do znaczacego zmniejszenia $miertelnosci w skali globalnej [13-20]. Prognozy wskazuja,
ze w latach 2021-2030 dzialania zwigzane z immunizacja moga zapobiec
okoto 51 milionom zgonéw [20]. Jednak w trakcie pandemii COVID-19 doszto do
pogtebienia systemowych nierdwnosci w dostepie do szczepien, a obnizony stan
zaszczepienia w wielu krajach nie wrocit do warto$ci sprzed pandemii [21,22].
W 2024 roku ponad 14 milionéw dzieci nie otrzymato ani jednej dawki szczepienia
(ang. zero-dose children) [23]. Instytucje migdzynarodowe, takie jak WHO, UNICEF
oraz Gavi, sygnalizujg narastajace zagrozenia dla skutecznosci programoéw szczepien,
wynikajace m.in. z rozpowszechniania dezinformacji, wzrostu liczby ludnosci, kryzysow

humanitarnych oraz ograniczenia wsparcia finansowego [24].
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2. Cel pracy

Celem niniejszej pracy byto zbadanie stanu zaszczepienia dzieci w Polsce, jego dynamiki

na poziomie powiatow w latach 2014-2018, pozyskanie wiedzy na temat spolecznych i

ekonomicznych uwarunkowan wyszczepialno$ci, a takze analiza wystgpowania

zwiazkow miedzy czynnikami spolecznymi i ekonomicznymi a stanem zaszczepienia na

poziomie powiatOw oraz analiza postaw wobec szczepien wybranych grup spotecznych.

Cel zostat zrealizowany poprzez:

dokonanie przegladu literatury dotyczacej uwarunkowan wyszczepialno$ci w
krajach o wysokich dochodach (Publikacja I)

analiz¢ danych dotyczacych stanu zaszczepienia na poziomie powiatu i
wojewodztwa, przedstawienie roznic mierzonych na réznym poziomie
szczegotowosci  oraz  zidentyfikowanie klastrow o wystarczajacym 1
niewystarczajacym stanie zaszczepienia do osiggni¢cia odpornosci populacyjnej
(Publikacja II)

analiz¢ danych dotyczacych stanu zaszczepienia na poziomie powiatu i oceng
zwigzku miedzy czynnikami spoteczno-ekonomicznymi a stanem zaszczepienia
(Publikacja III)

analiz¢ postaw wobec szczepien pracownikoOw ochrony zdrowia oraz studentow

medycyny 1 pielgegniarstwa (Publikacja IV).
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3. Podstawy teoretyczne cyklu prac stanowigcego rozprawe doktorska

3.1 Spoleczno-ekonomiczne determinanty zdrowia

O wplywie ,,stosunkow zewnetrznych na zdrowie i potrzebie ich znajomosci” pisal juz
Hipokrates ok. 400 r. p.n.e., zwracajac szczegolng uwage na czynniki srodowiskowe
[25]. Rudolf Virchow, nazywany ojcem medycyny spotecznej, uwazat, ze medycyna
musi wej$¢ w zycie polityczne i spoteczne, zeby spetni¢ swoje zadanie. Pytat: ,,Czyz nie
znajdujemy zawsze przyczyn chordb ludnosci w defektach spotecznych?” [26].
W Polsce za jednego z pionieréw medycyny spotecznej mozna uznaé zatozyciela
Panstwowego Centralnego Zaktadu Epidemiologicznego w Warszawie (dzisiejszego
Narodowego Instytutu Zdrowia Publicznego PZH-PIB), tworce UNICEF, Ludwika
Rajchmana, ktéry angazowat si¢ w inicjatywy miedzynarodowe majace na celu poprawe
jakosci zycia [27,28].

W deklaracji z Alma-Aty przyjetej na Swiatowym Zgromadzeniu Zdrowia w 1978 r.
osiggnigcie najwyzszego mozliwego poziomu zdrowia uznano za najwazniejszy
swiatowy cel spoteczny, ktorego realizacja wymaga dzialan wielu sektorow
spotecznych i ekonomicznych [29]. Osiem lat pdzniej w Karcie Ottawskiej na rzecz
promocji zdrowia wymieniono fundamenty zdrowia, tj. pokoj, schronienie, edukacje,
zywno$¢, dochod, stabilny ekosystem, zrownowazone zasoby, sprawiedliwosé
spoteczng 1 réwnos¢ [30]. W 1991 roku Goran Dahlgren 1 Margaret Whitehead
zaprezentowali wizualizacj¢ determinant zdrowia w postaci tzw. modelu teczowego. W
jego centrum znajdujg si¢ cechy indywidualne (wiek, pte¢, cechy wrodzone), w
kolejnych warstwach — czynniki dotyczace indywidualnego stylu zZycia, sieci
spotecznych, warunkéw zycia i pracy (Srodowisko pracy, edukacja, bezrobocie, warunki
sanitarne, S$wiadczenia opieki zdrowotnej, warunki mieszkaniowe, produkcja
zywnosci). Wszystkie wymienione cechy i czynniki otoczone sg ogdélnymi warunkami
spoteczno-ekonomicznymi, kulturowymi i srodowiskowymi [31].

Obecnie WHO definiuje réwnos¢ w zdrowiu (ang. health equity) jako brak
niesprawiedliwych 1 mozliwych do uniknigcia réznic w stanie zdrowia pomiedzy
grupami populacji ze wzgledu na uwarunkowania spoleczne, ekonomiczne,
demograficzne lub geograficzne. Warunki, w ktérych ludzie rodza sie, zyja, pracuja i

starzejg si¢, a takze dostep do zasobow, jakim dysponuja wywieraja znaczacy wpltyw na
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ich zdrowie. Osoby z ograniczonym dostepem do wysokiej jakosci edukacji, miejsca
zamieszkania, zabezpieczenia spotecznego i mozliwosci zatrudnienia sg bardziej
narazone na choroby i zgon [32-34]. Uwarunkowania spoteczno-ekonomiczne mogg
mie¢ wigkszy wplyw na zdrowie niz czynniki genetyczne czy dostep do opieki
zdrowotnej. Czynniki te czegsto sa modyfikowalne [35-37]. Dzialania organdéw
rzagdowych, sektora prywatnego 1 spoleczenstwa obywatelskiego skupione na
spoteczno-ekonomicznych uwarunkowaniach zdrowia maja fundamentalne znaczenie
dla zmniejszenia nierdwnosci w zdrowiu. Monitorowanie nieréwnosci w zdrowiu
rozpoczyna si¢ od gromadzenia 1 analizy zdezagregowanych danych, by po
raportowaniu wynikow moc zastosowa¢ zdobyta wiedz¢ w celu wzmocnienia systemu
opieki zdrowotnej i poprawy zdrowia [38]. Zmniejszanie i eliminowanie nierownosci w
zdrowiu jest kluczem do osiagniecia Celow Zrownowazonego Rozwoju (SDGs)
zwigzanych ze zdrowiem: zapewnienia wszystkim ludziom w kazdym wieku zdrowego
zycia 1 promowania dobrobytu (Cel 3) oraz zmniejszenia nierdwnosci w obrebie krajow

1 miedzy nimi (Cel 10) [39].

3.2 Nadzor nad wykonawstwem szczepien w Polsce

Ustawa z dnia 5 grudnia 2008 r. o zapobieganiu oraz zwalczaniu zakazen i chordb
zakaznych u ludzi okresla, ze: ,,Glowny Inspektor Sanitarny oglasza w formie
komunikatu, w dzienniku urzedowym ministra zdrowia, Program Szczepien Ochronnych
na dany rok, ze szczegdlnymi wskazaniami dotyczacymi stosowania poszczegdlnych
szczepionek, wynikajagcymi z aktualnej sytuacji epidemiologicznej, przepisOw oraz
zalecen” [40]. Monitorowanie i analiza stanu zaszczepienia jest istotnym elementem
pozwalajacym na ocen¢ programu szczepien w danym kraju. W Polsce dokumentacja
zaszczepienia obejmuje odnotowanie tego faktu w karcie uodpornienia oraz ksigzeczce
szczepien, ktora zakladana jest dla kazdego nowonarodzonego dziecka. Karta
uodpornienia przechowywana jest w podmiocie, w ktorym zrealizowano szczepienie
[41]. Zgodnie z Programem Badan Statystycznych Statystyki Publicznej, podmioty
wykonujace dziatalno$¢ leczniczg udzielajace ambulatoryjnych 1 stacjonarnych
swiadczen zdrowotnych biorgce udziatl w szczepieniach ochronnych, w latach 2014-2018,
raz w roku przekazywaly dane dotyczace zrealizowanych szczepien do powiatowych

stacji sanitarno-epidemiologicznych (PSSE), skad zagregowane dane byty nastepnie
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przekazywane do wojewddzkich stacji sanitarno-epidemiologicznych (WSSE). WSSE
agregowaly dane z podlegajacych im terytoriow i przekazywaty zbiér danych do
Narodowego Instytutu Zdrowia Publicznego Panstwowego Zaktadu Higieny -
Panstwowego Instytutu Badawczego (NIZP PZH-PIB). Do sprawozdawania
wykorzystywany byt wzoér formularza MZ-54 [42]. NIZP PZH-PIB raz w roku
publikowat dane ze szczegdtowoscig raportowania na poziomie wojewodztwa [43]. W
trakcie pandemii COVID-19 wprowadzono mozliwo$¢ rejestracji szczepien w e-Karcie
Szczepien. Najpierw byly to jedynie szczepienia przeciw COVID-19, a nastgpnie
poszerzono te mozliwo$¢ rowniez dla szczepien przeciw grypie oraz szczepien
zalecanych. Obecnie trwa proces cyfryzacji dokumentowania realizacji programu

szczepien, ktory docelowo obejmie wszystkie szczepienia [44,45].
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4. Publikacje wlaczone do cyklu prac

4.1 Publikacja I

Nowicka PM, Socio-economic determinants of childhood vaccination coverage
in high-income countries: a scoping review. Ann Agric Environ Med. 2025.

doi:10.26444/aaem/211083.

Wstep

Obserwowane w ostatnich latach rozprzestrzenianie si¢ nieprawdziwych
wiadomo$ci na temat szczepionek, spadek zaufania do szczepien, stan
zaszczepienia niewystarczajacy do osiggnigcia odpornosci populacyjnej, a w
konsekwencji wzrost zapadalno$ci na choroby, ktérym mozna zapobiec dzigki
szczepieniom (VPD), wskazuja na krucho$¢ istniejacych programoéw szczepien.
W tym kontekscie identyfikacja czynnikow spotecznych i ekonomicznych
wplywajacych na stan zaszczepienia ma kluczowe znaczenie. Te determinanty
obejmuja warunki zycia, pracy, srodowisko spoteczno-kulturowe oraz struktury
polityczne i gospodarcze, ktore ksztattuja dostepnos¢ i postawy wplywajace na

akceptacje szczepien.

Cel
Celem dokonanego przegladu literatury bylto zidentyfikowanie 1 syntetyczne
zestawienie spolecznych i ekonomicznych czynnikow zwigzanych ze stanem

zaszczepienia dzieci w krajach o wysokich dochodach w latach 2016-2025.

Material i metody

Przeprowadzona analiza literatury ujawnila brak systematycznych przegladéw
dotyczacych spoteczno-ekonomicznych uwarunkowan szczepien w krajach o
wysokich dochodach w latach 2016-2025. Przy uzyciu wytycznych Preferred
Reporting Items for Systematic Reviews and Meta-analyses extension for Scoping
Reviews (PRISMA-ScR) przygotowano przeglad anglojezycznych artykutow
opisujacych badania na temat spoleczno-ekonomicznych uwarunkowan stanu

zaszczepienia w krajach o wysokich dochodach w latach 2016-2025.
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Do przegladu wlaczono publikacje dostepne w bazach PubMed, Scopus, Embase

1 Web of Science Core Collection.

Wyniki

Po przeprowadzeniu analizy 931 publikacji do przegladu wlaczono 39 artykutow.
Ponad potowa badan uwzglgdnionych w niniejszym przegladzie pochodzita z 3
krajow: Standéw Zjednoczonych, Wtoch i Kanady. Kluczowymi determinantami
szczepien byly: polozenie geograficzne, wyksztalcenie, pochodzenie etniczne,
wielkos¢ gospodarstwa domowego, samotne rodzicielstwo, dochdd gospodarstwa
domowego, ubezpieczenie, deprywacja, korzystanie z pomocy spolecznej i status
spoteczno-ekonomiczny oraz interakcja z podmiotem $wiadczacym opieke
zdrowotna. Wyzsze wyksztalcenie rodzica, dochod, korzystanie z pomocy
spotecznej, zamieszkiwanie w miescie byly w wigkszo$ci badan zwigzane z
wyzszym stanem zaszczepienia dziecka, chociaz postawy nieprzychylne
szczepieniom rowniez wystgpowaly wsréd osob o wyzszym wyksztatceniu i
dochodach. Nizszy stan zaszczepienia byl zwigzany z wigkszg liczbg oséb w
gospodarstwie domowym, statusem mniejszosci  etnicznej, samotnym
rodzicielstwem, brakiem ubezpieczenia, deprywacja, brakiem zaufania do

instytucji 1 okreslonymi indywidualnymi cechami rodzica.

Podsumowanie

Przeglad literatury wskazuje, ze stan zaszczepienia dzieci stanowi
odzwierciedlenie szerszych uwarunkowan spoleczno-ekonomicznych, takich jak
stabilno$¢ ekonomiczna, dostgpnos¢ i jakos¢ infrastruktury opieki zdrowotne;,
kontekst kulturowy oraz poziom zaufania do instytucji publicznych. Determinanty
stanu zaszczepienia moga rozni¢ si¢ nawet pomiedzy krajami o wysokich
dochodach 1 w zaleznosci od rodzaju szczepienia. Dalsze badania powinny
koncentrowa¢ si¢ na analizie wspoizaleznosci migdzy tymi czynnikami oraz
uwzglednia¢ standaryzowane poréwnania miedzynarodowe w celu identyfikacji
zrodet nierownos$ci. Niezbedne sa rowniez poglebione badania jakoSciowe
uwzgledniajace lokalny kontekst w celu lepszego zrozumienia przyczyn nizszego
niz oczekiwany stanu zaszczepienia, mechanizmoéw podejmowania decyzji przez

rodzicow oraz projektowania precyzyjnych interwencji.
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4.2 Publikacja II

Nowicka PM, Lewandowski Z, Gujski M, Samolinski BK. Granularity matters:
measles first- and second-dose vaccination coverage in Poland, 2014-2018. Ann

Agric Environ Med. 2025. doi:10.26444/aaem/211389.

Wstep

W ostatnich latach zaobserwowano spadek wyszczepialno$ci wraz ze wzrostem
liczby przypadkow chordb, ktorym mozna zapobiegal poprzez szczepienia.
Wedlug szacunkéw Swiatowej Organizacji Zdrowia w 2020 r., w zwiazku z
pandemig COVID-19, az 23 mln dzieci nie otrzymato szczepien odpowiednich do
ich wieku. Wiarygodne obliczenie stanu zaszczepienia ma zasadnicze znaczenie
dla oceny powodzenia programu szczepien oraz identyfikacji populacji, do ktorej
nalezy kierowac¢ dalsze interwencje. Raportowanie danych dotyczacych szczepien
dzieci w Polsce nie pozwala na tatwa identyfikacjc malych obszarow
terytorialnych w celu ukierunkowania dziatan organéw zdrowia publicznego w

przypadku nizszego niz oczekiwano stanu zaszczepienia na ich terenie.

Cel

Celem pracy bylo: 1) przedstawienie roznic w osiggnigciu wystarczajacego stanu
zaszczepienia (>95%) pierwsza (MCV1) i druga (MCV2) dawka szczepionki
przeciw odrze, mierzonym na ré6znym poziomie szczegdlowosci raportowania
(poziom wojewddzki vs. poziom powiatowy), 2) zidentyfikowanie klastrow o

wystarczajgcym/niewystarczajacym stanie zaszczepienia MCV1 1 MCV2.

Material i metody

Dane dotyczace stanu zaszczepienia wykorzystane w badaniu zebrano z
dokfadnoscig raportowania na poziomie powiatu ze stacji sanitarno-
epidemiologicznych w Polsce. Jako wskazniki wybrano stan zaszczepienia
przeciw odrze: MCV 1 odnotowany w 3. roku zycia oraz MCV2 w 11. roku zycia.
Prog zostal okreslony na poziomie 95%, aby podzieli¢ jednostki terytorialne na
te, w ktorych odnotowano wystarczajacy (>95%) i niewystarczajacy (<95%) stan
zaszczepienia przeciw odrze. Statystyka opisowa postuzyta do przedstawienia

stanu zaszczepienia MCV1 1 MCV2 w podziale na poziom wojewddztwa i
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powiatu. Analize przestrzenng z wykorzystaniem lokalnego wspdiczynnika
autokorelacji Morana przeprowadzono w celu zidentyfikowania sgsiednich
powiatdow o podobnym stanie zaszczepienia oraz obszardw odstajacych o
wyraznie odmiennych warto$ciach. Blisko$¢ powiatow zostala okreslona przy

pomocy kryterium sgsiedztwa na podstawie posiadania wspolnej granicy.

Wyniki

W latach 2014-2018 stan zaszczepienia MCV1 wahat si¢ od 89% do 99% na
poziomie wojewodztwa i od 80% do 100% na poziomie powiatu, podczas gdy
stan zaszczepienia MCV2 w tym samym okresie wahat si¢ od 84% do 99% na
poziomie wojewodztwa i od 32,3% do 100% na poziomie powiatu. Powiaty o
najwigkszych odnotowanych réznicach w stanie zaszczepienia MCV1 znajdujace
si¢ na obszarze jednego wojewddztwa, znajdowaly sie w nastepujacych
wojewodztwach: w 2014 r. - w mazowieckim, 16dzkim 1 matopolskim;
w 2015 r. - w mazowieckim, t6dzkim i pomorskim; w 2016 roku - w t6dzkim,
pomorskim i mazowieckim; w 2017 r. - w mazowieckim, malopolskim i
podlaskim, a w 2018 - w lubelskim, mazowieckim i t6dzkim. Wojewddztwa, w
ktérych w 2014 r. odnotowano najwigksze dysproporcje w stanie zaszczepienia
MCV2 miedzy powiatami na ich obszarze to: warminsko-mazurskie,
mazowieckie 1 lubuskie; w 2015 r.: podkarpackie, mazowieckie 1 pomorskie;
w 2016 r.. mazowieckie, podkarpackie i toédzkie; w 2017 r.: podkarpackie,
mazowieckie 1 malopolskie oraz mazowieckie, matopolski i podkarpackie
w 2018 r. Najwicksze rdéznice pomigdzy stanem zaszczepienia raportowanym na
poziomie wojewodztwa i1 powiatu w przypadku kazdej z dawek szczepionki
przeciw odrze odnotowano w wojewddztwie mazowieckim w kazdym z
analizowanych lat, oprocz 2015 roku dla MCV1. Dla MCV1 istotng statystycznie
lokalng autokorelacje przestrzenng (na podstawie lokalnego wspdiczynnika
autokorelacji Morana) zaobserwowano dla 14 powiatow w 2014 r., 26 w 2015 1.,
27w 2016 1., 44 w 2017 1. 147 w 2018 r. Odsetek powiatow tworzacych klastry
przestrzenne o podobnym stanie zaszczepienia MCV1 zwigkszyt si¢ w czasie,
wynosit 4,1% w 2014 1., 7,5% w 2015 1., 7,2% w 2016 1., 11,9% w 2017 1.1 13,4%
w 2018 r. Ponadto dla kilku powiatow stwierdzono istotng statystycznie ujemng

lokalng autokorelacje przestrzenng, wskazujaca na przestrzenne wartosci
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odstajace (ang. outliers). Dla MCV?2 istotng statystycznie lokalng autokorelacje
przestrzenng zaobserwowano dla 23 powiatow w 2014 r., 27 w 2015 r,
22 w2016 1, 16 w2017 . 1 25 w 2018 r. Odsetek powiatéw tworzacych klastry
przestrzenne o podobnym stanie zaszczepienia MCV2 wynosit 5,9% w 2014 r.,
7,8% w 2015 r., 6,6% w 2016 r., 4,7% w 2017 r. 1 7,2% w 2018 r. Istotng
statystycznie ujemng lokalng autokorelacje przestrzenng stwierdzono dla kilku

powiatow.

Podsumowanie

Badanie to podkresla warto$¢ szczegdtowej, przestrzennej analizy w ujawnianiu
réznic w stanie zaszczepienia w Polsce. Podczas gdy dane na poziomie
wojewddztw pokazuja ogdlny stan zaszczepienia, wyniki na poziomie powiatu
ujawniajg luki — szczegodlnie w przypadku MCV2, ktory w niektorych obszarach
spada ponizej 70%. Duze osrodki miejskie, takie jak Warszawa, £.6dZ i1 Krakow,
czesto pojawiaja si¢ w klastrach grupujacych powiaty o niewystarczajacym stanie
zaszczepienia. Analiza danych o wyzszej szczegdétowosci pozwala na wezesng
identyfikacj¢ obszarow wrazliwych 1 umozliwia wdrazanie bardziej precyzyjnych
interwencji majacych na celu zwigkszenie stanu zaszczepienia wsrdd

mieszkancow tego obszaru.
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4.3 Publikacja I1I

Nowicka PM, Lewandowski Z, Gujski M, Samolinski BK. Socio-economic
determinants of the second-dose measles vaccination coverage in Poland. Ann

Agric Environ Med. 2025. doi: 10.26444/aaem/207725.

Wstep

Uwarunkowania spoteczno-ekonomiczne istotnie wptywaja na stan zaszczepienia
populacji. Szczegolnie wazne jest ich monitorowanie w kontek$cie odry — jednej
z najbardziej zarazliwych chorob wirusowych, ktérej wystgpowanie moze
sygnalizowa¢ luki w odpornosci populacyjnej. W réznych krajach obserwuje si¢
zréznicowane zalezno$ci migdzy poziomem uprzywilejowania spoteczno-
ekonomicznego a stanem zaszczepienia dzieci przeciwko odrze, co wskazuje na
potrzebe lokalnych analiz. Chociaz od wprowadzenia w Polsce obowiazkowego
szczepienia przeciwko odrze mingto juz 50 lat, Polska pozostaje jednym z
nielicznych krajow Regionu Europejskiego WHO, gdzie odra wystepuje
endemicznie. Regionalna Komisja Weryfikacyjna zaleca osiggnigcie stanu
zaszczepienia dwiema dawkami szczepionki MMR na poziomie co najmniej 95%
w celu zachowania odpornosci populacyjnej. Kluczowe jest zidentyfikowanie
obszardw o nizszym stanie zaszczepienia oraz analiza uwarunkowan spoteczno-
ekonomicznych, co wumozliwi skuteczne, oparte na danych dziatania

interwencyjne.

Cel

Celem pracy byla ocena zwiagzku migdzy czynnikami spoteczno-ekonomicznymi
a wystarczajagcym stanem zaszczepienia (>95%) druga dawka szczepienia
przeciwko odrze, §wince, rozyczce (MMR?2) na poziomie powiatow w Polsce w

latach 2014-2018.

Material i metody
W badaniu wykorzystano dane pozyskane z rocznych raportéw powiatowych
stacji sanitarno-epidemiologicznych za lata 2014-2018, dotyczace drugiej dawki

szczepionki MMR (MMR2) podawanej dzieciom w wieku 10 lat.
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Stan zaszczepienia obliczono jako odsetek dzieci zaszczepionych w danym roku
kalendarzowym w odniesieniu do odpowiedniej kohorty urodzeniowe;.
Z zasobow Gtownego Urzedu Statystycznego pozyskano zmienne spoteczno-
ekonomiczne na poziomie powiatu. Do analizy statystycznej zastosowano
wieloczynnikowa regresj¢ logistyczng, skorygowang o populacje oraz liczbe
lekarzy 1 pielegniarek, w celu identyfikacji predyktorow wystarczajacego

poziomu zaszczepienia.

Wyniki

Prawdopodobienstwo osiggnigcia wystarczajacego stanu zaszczepienia MMR2
bylo wyzsze w powiatach o wigkszej liczbie: dzieci uczegszczajacych do placéwek
wychowania przedszkolnego, beneficjentéw §rodowiskowej pomocy spolecznej,
gospodarstw domowych korzystajacych ze $§wiadczen $rodowiskowej pomocy
spotecznej, rodzin otrzymujacych zasilek rodzinny na dzieci, porad lekarskich
udzielanych w podstawowej opiece zdrowotnej (POZ). Nie stwierdzono istotnego
zwigzku migdzy wystarczajgcym poziomem zaszczepienia a przecictnym
miesiecznym wynagrodzeniem brutto, liczbg osdb pracujacych, ani liczbg rodzin
zastepczych w zadnym z badanych lat.

Ani liczba rodzin zastgpczych w powiecie, ani liczba osob pracujacych, ani
wynagrodzenie nie byly zmiennymi, ktore niezaleznie okreslaly stan
zaszczepienia MMR2. Natomiast na przestrzeni lat jako niezalezne zmienne
determinujace stan zaszczepienia MMR2 ujawnily si¢: liczba porad udzielanych
w POZ, liczba gospodarstw domowych korzystajacych ze $wiadczen
srodowiskowej pomocy spotecznej, liczba beneficjentow srodowiskowej pomocy
spotecznej, liczba rodzin otrzymujacych zasitek rodzinny, a takze liczba dzieci
uczeszczajacych do placéwek wychowania przedszkolnego. Zmienne te byly
niezalezne od wielkos$ci powiatu oraz od liczby lekarzy i pielggniarek w powiecie.
Niezaleznymi predyktorami osiggni¢cia wystarczajacego stanu zaszczepienia
MMR?2, ktore wystapity w wigcej niz jednym z badanych lat, byly: liczba
gospodarstw domowych korzystajacych ze $§wiadczen $rodowiskowej pomocy
spotecznej, liczba porad udzielanych w POZ, liczba rodzin otrzymujacych zasitek

rodzinny na dzieci.
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Podsumowanie

Stan zaszczepienia MMR2 na poziomie powiatu jest przewidywalny na podstawie
wybranych zmiennych spoteczno-ekonomicznych, niezaleznie od wielkoS$ci
powiatu, liczby lekarzy i pielggniarek na jego obszarze. Istnieja zmienne, ktore
pozwalaja przewidzie¢, czy nastgpi wzrost, czy spadek stanu zaszczepienia.
Szczegdlnie istotna wydaje si¢ rola instytucjonalnego wsparcia rodzin oraz
kontaktu z podstawowa opieka zdrowotng. Cho¢ analiza oparta na danych
powiatowych nie pozwala na petng ocen¢ motywacji jednostkowych, moze
stanowi¢ cenne narzg¢dzie dla decydentow w zakresie planowania interwencji

ukierunkowanych na zwigkszenie akceptacji szczepien.
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4.4 Publikacja IV

Klak A, Kusmierska-Bucon M, Grochal Z, Lisiecka-Bietanowicz M,
Biatoszewski A, Nowicka PM, Gujski M, Drop B, Drab A, Pinkas J, Attitudes
towards vaccinations in selected medical groups in Poland. Curr. Issues Pharm.

Med. Sci. doi:10.12923/cipms-2025-0030.

Wstep

Sukces szczepien nie zalezy wytacznie od ich dostgpnosci 1 skutecznosci, ale
rowniez od poziomu akceptacji spotecznej. Szczego6lng role odgrywaja tutaj
przedstawiciele zawodow o wysokim zaufaniu spotecznym. Wiedza
pracownikow ochrony zdrowia na temat szczepien, ich prywatne poglady, jak
rowniez stres czy wypalenie zawodowe wpltywaja na postawy 1 decyzje
podejmowane przez pacjentéw. Nieche¢ i odmowa szczepien pojawiajace si¢ w
niektorych grupach zawodowych moga stwarzaé zagrozenie dla zdrowia

publicznego w skali globalne;.

Cel
Celem pracy byto okreslenie postaw wobec szczepien wsrod pracownikow
ochrony zdrowia oraz studentow medycyny 1 pielggniarstwa oraz okreslenie ich

potrzeb i oczekiwan w zakresie upowszechniania szczepien w populacji.

Material i metody

W okresie od kwietnia do wrzesnia 2021 roku, na podstawie trzech scenariuszy
rozmowy, przeprowadzono online 40 czeSciowo ustrukturyzowanych
indywidualnych wywiadéw poglebionych w dwoch grupach: 1) pracownikow
ochrony zdrowia (20 osob; lekarze, pielggniarki, potozne); 2) studentow
medycyny 1 pielegniarstwa (20 osoéb). Kazdy wywiad trwat 45-60 minut. Przy
rekrutacji uczestnikow zastosowano dobor proby metoda kuli $nieznej. Z kazdego
wywiadu przygotowano transkrypcje, na podstawie ktorej sporzadzono

szczegblowy raport.
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Wyniki

Wypowiedzi pracownikow ochrony zdrowia wskazujg na istotne trudnosci w
komunikacji dotyczacej szczepien, wynikajace z niedostatecznej wiedzy
pacjentdw, ich nieufnosci oraz korzystania z nierzetelnych zrodet informacji.
Personel medyczny czesto unikal rozmoéw z osobami o pogladach
antyszczepionkowych. W §rodowisku zawodowym podkres§lono braki w aktualne;j
wiedzy, trudno$ci w odroznianiu faktéw od mitéw oraz ograniczong promocj¢
szczepien, zwlaszcza przeciw grypie. Cze$¢ pracownikow medycznych nie
szczepita wiasnych dzieci, a decyzje o rezygnacji z immunizacji wynikaty
m.in. z obaw przed niepozadanymi odczynami i absencja w pracy.

Wypowiedzi studentéw medycyny i pielegniarstwa wskazuja na ograniczong
obecno$¢ tematyki szczepien w programach nauczania. Cze$¢ studentdéw
deklarowata brak zaufania do skuteczno$ci szczepien przeciw grypie. Wiedza na
temat szczepien byla fragmentaryczna, ograniczona glownie do zaje¢ z
immunologii 1 pediatrii, bez praktycznego przygotowania do rozméw z
pacjentami. Studenci postulowali wprowadzenie obowigzkowych zajeé
poswieconych szczepieniom oraz wigkszy nacisk na edukacje praktyczng.
W kontaktach z najblizszym otoczeniem studenci spotykali si¢ z ambiwalentnymi
postawami wobec szczepien, szczeg6lnie przeciwko grypie i COVID-19, oraz z
rozpowszechnionymi fake newsami. Studenci podkreslali konieczno$¢
zwigkszenia zaufania spolecznego do szczepien poprzez edukacje, kampanie
informacyjne oraz zaangazowanie lekarzy i ekspertéw jako wiarygodnych zrodet
wiedzy. Zwracali uwagg na deficyty wiedzy w zakresie znajomos$ci mechanizméw
dzialania szczepionek, profilaktyki chordb zakaznych oraz brak umiejetnosci

praktycznych w zakresie komunikacji z pacjentem.

Podsumowanie

Wypowiedzi pracownikéw ochrony zdrowia 1 studentdow medycyny oraz
pielegniarstwa wskazuja na istotne braki w wiedzy, umiejetnosci komunikacji
oraz na niedostateczng promocje szczepien w §rodowiskach ich pracy i nauki.
Personel medyczny czgsto spotyka si¢ z nieufnoscig pacjentow, a sam nie zawsze

posiada aktualng wiedzg¢ 1 odpowiednie przygotowanie do jej skutecznego
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przekazania. Studenci medycyny i pielegniarstwa krytycznie oceniali programy
nauczania, wskazujac na niedostatek praktyki i edukacji w zakresie szczepien.
W obu grupach zauwazono potrzeb¢ intensyfikacji dziatan edukacyjnych,
poprawy jakos$ci komunikacji oraz zwigkszenia zaufania spotecznego do

szczepien.

25



5. Podsumowanie

Niniejszy cykl publikacji sktada si¢ z przegladu literatury i trzech prac oryginalnych:

dwoch opartych na badaniach ilosciowych i jednej opartej na badaniu jako$ciowym.

Przeglad literatury pokazal, Ze poziom zaszczepienia w dziecinstwie zalezy od zlozonej
interakcji czynnikow spoteczno-ekonomicznych, srodowiskowych i zwigzanych z opieka
zdrowotng. Kluczowymi determinantami byly: polozenie geograficzne, wyksztatcenie
rodzicow, pochodzenie etniczne, wielko$¢ gospodarstwa domowego 1 samotne
rodzicielstwo; dochody gospodarstw domowych, ubezpieczenie, deprywacja, korzystanie
z pomocy spotecznej oraz interakcja z podmiotem $wiadczacym opieke zdrowotng.
Zaleznie od kraju 1 kontekstu dany czynnik moze korelowaé pozytywnie lub negatywnie
ze stanem zaszczepienia. Za przyklad moze postuzy¢ otrzymywanie §wiadczen
socjalnych — w Polsce 1 w Japonii zwigzane bylo z wyzszym stanem zaszczepienia, a w
Wielkiej Brytanii — z nizszym. Zidentyfikowane zmienne podzielono na 7 kategorii
tematycznych, a wlaczone badania przedstawiono w tabeli z wyszczego6lnieniem kraju,
rodzaju badania i jego celu, aby méc dokonaé szybkiej oceny przy planowaniu akcji

Zwigzanej Z promocjg szczepien.

Praca oryginalna dotyczaca poziomu szczegdtowosci raportowania danych dotyczacych
szczepien przeciw odrze pokazata korzysci ze spojrzenia na stan zaszczepienia w Polsce
z poziomu powiatu. Przy obecnym systemie raportowania do decydentéw na poziomie
krajowym trafiajg informacje o stanie zaszczepienia na poziomie wojewodztw. Luki w
stanie zaszczepienia na poziomie powiatow nie s3 przekazywane do informacji
publicznej, a w niektorych powiatach stan zaszczepienia przeciw odrze (MCV2) spadt
ponizej 70%. Wykorzystanie analizy przestrzennej pozwala na ocen¢ tworzacych si¢
klastrow o podobnym stanie zaszczepienia oraz obszardw znaczaco odbiegajacych od

sasiadujacych z nimi.

Druga praca oryginalna udowodnita, Ze niektore czynniki spoteczno-ekonomiczne moga
by¢ predyktorami osiggnig¢cia wystarczajgcego stanu zaszczepienia przeciw odrze na
poziomie powiatdw. Sa to powszechnie dostepne, publikowane przez Gtowny Urzad
Statystyczny dane: liczba gospodarstw domowych korzystajacych ze $wiadczen

srodowiskowej] pomocy spotecznej, liczba porad udzielanych w POZ, liczba rodzin
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otrzymujacych zasitek rodzinny na dzieci. Latwos$¢ dostepu do tych danych moze
pozwoli¢ instytucjom zaangazowanym w raportowanie danych na temat stanu

zaszczepienia populacji w Polsce na wlaczenie ich do przysztych analiz.

Badanie jakosciowe, ktore stuzy za podstawe trzeciej pracy oryginalnej, byto
przeprowadzane w trakcie pandemii COVID-19 i uchwycito wzrost zainteresowania
tematyka szczepien wsrdd pracownikow ochrony zdrowia i studentow. Wypowiedzi
respondentow wskazaly na istotne trudno$ci w komunikacji dotyczacej szczepien,
unikanie konfrontacji z osobami o innych pogladach oraz problemy z krytyczna oceng
zrédel informacji. Studenci postulowali o zwigkszenie ilo$ci godzin zajeé poswieconych
szczepieniom, a potrzeba szkolen na ten temat byla wyrazona zarowno przez lekarzy,

pielegniarki, jak i potozne.

Z punktu widzenia bezpieczenstwa zdrowotnego panstwa analiza danych dotyczacych
stanu zaszczepienia dzieci w Polsce i jego uwarunkowan powinna by¢ cigglym procesem,

szerzej wpisanym w dziatalno$¢ instytucji krajowych.
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I Abstract
Introduction and Objective. Vaccination remains a cornerstone of global public health, projected to prevent 51 million
deaths between 2021-2030. Recent surges in vaccine-preventable diseases, including record measles cases in the USA, a
rising number of pertussis outbreaks in Europe and the Americas, increased pneumococcal infections in Australia, signal
deteriorating vaccination coverage in high-income countries. These emerging threats highlight the urgent need to examine
the socio-economic variables associated with routine childhood immunization. The aim of this scoping review is to identify
the socio-economic determinants of childhood vaccine coverage in high-income countries.
Review Method. Four databases: PubMed, Scopus, Embase and the Web of Science Core Collection were searched for
relevant studies published between January 2016 — July 2025.
Brief description of the state of knowledge. Thirty-nine studies met the inclusion criteria. Childhood vaccination was
associated with a variety of socio-economic factors. Key determinants of childhood vaccination coverage were: parental
education, geographic location, ethnicity, household size and household income and insurance. While higher education,
income, institutional support and living in an urban area were generally associated with higher coverage, hesitancy among
educated and affluent groups also appeared. Lower vaccination coverage was associated with larger families, minority
status, single parenthood, lack of insurance, deprivation, institutional distrust, and certain individual factors.
Summary. The review underscores that vaccination coverage reflects broader societal systems, economic security, healthcare
infrastructure, cultural context, and trustin institutions. Structural advantages in high-income countries may mask underlying
inequities. Addressing these dimensions is essential for closing immunization gaps.

1 Key words
vaccination coverage, childhood immunization, socio-economic determinants, vaccination

INTRODUCTION

Vaccination stands among the most impactful and
economically efficient public health interventions. It is
estimated that between 2021-2030, global immunization
efforts will avert approximately 51 million deaths [1].
The World Health Organization (WHO), United Nations
Children’s Emergency Fund (UNICEF) and the Vaccine
Alliance (Gavi) warn that these efforts face escalating
challenges due to widespread misinformation, population
growth, humanitarian emergencies, and reductions in
financial support.

Re-emergence of vaccine-preventable diseases (VPDs)
highlights the fragility of current vaccination coverage [2].
In 2025, the United States of America (USA) has recorded
the highest number of measles cases since the disease
was declared eliminated nationally in 2000 [3]. Cases of
diphtheria, previously rare in Europe, had risen to 320 in 2022
[4]. A surge of pertussis outbreaks was observed globally:
since 2022 across European countries and since 2024 in the
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Americas and Japan [5, 6, 7]. Rates of invasive pneumococcal
disease in Australia have not been higher since 2004 [8].
Compared to other continents, vaccination confidence is
lower in Europe, while Japan ranks among the countries
with the lowest vaccine confidence worldwide [9]. As the
outbreaks of VPDs continue to emerge across regions and
populations, it is vital to understand the socio-economic
determinants of childhood vaccination coverage. These
determinants encompass an array of factors that influence
health outcomes, including the environmental, economic,
and societal conditions under which individuals are born,
live, work and age. They are shaped by broader structural
forces, such as public policies, economic systems and socio-
cultural norms [10].

The bibliographic search found a lack of reviews designed
to present the socio-economic determinants of the routine
childhood vaccination coverage in high-income countries
covering the period 2016-2025. Therefore, a scoping
review was performed to identify and synthesize literature
examining social and economic variables associated with
childhood vaccination coverage.
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MATERIALS AND METHOD

The review followed the Preferred Reporting Items for
Systematic Reviews and Meta-analyses extension for Scoping
Reviews (PRISM A-ScR) checklist [11].

Search strategy. Four databases: PubMed, Scopus, Embase
and the Web of Science Core Collection were searched for
relevant studies published between January 2016-July 2025
on socio-economic determinants of childhood vaccination
coverage in high-income countries. The only identified review
of quantitative studies found on the topic of socio-economic
differences in childhood vaccination in developed countries
encompassed the period from 1 January 2000-12 April
2016 [12]. Consequently, the current review was designed to
examine the literature published from 2016 onward.

Search strategy included the terms ‘socio-economic
determinants’, ‘socioeconomic determinants’, ‘childhood
vaccination coverage’, and ‘childhood vaccine uptake’. A
data chart was created in Microsoft Excel to extract the
following information from the publications: authors, title,
year of publication, study design, aim, study location, type
of vaccination, determinants of immunization.

The database search generated 931 results (Fig. 1). After
removing duplicates, 913 titles and/or abstracts were
screened, 238 full-text articles were assessed for eligibility.
Studies which did not focus on socio-economic determinants,
childhood routine vaccinations, high-income countries
(according to the World Bank Group classification for 2024-
2025), were not published in English, studies which focused
on HPV vaccination, on specific vulnerable populations or
were historical studies - were excluded. Finally, 39 articles
were selected for inclusion.

RESULTS

Study characteristics. Of the 39 included articles (Tab. 1), 17
investigated populations and areas in Europe (Italy - 7, United
Kingdom - 4, France - 2, Denmark - 1, The Netherlands - 1,
Poland - 1, multi-country - 1), 14 in North America (United
States — 8, Canada - 5, multi-country — 1), 4 in Asia (Israel -
3, Japan - 1), 2 in New Zealand, 1 in Australia, and 1 had a
global scope. 14 studies focused specifically on 1 vaccine: 8
on measles-containing vaccine (MCV), 3 — rotavirus vaccine
(RV), 1 - vaccine against diphtheria, tetanus, pertussis (DTP),
1 — hepatitis B vaccine (HBV), 1 — polio vaccine (OPV), 1
study focused on 2 vaccines (MCV and DTP).

The methodological designs included: cohort studies
(n=12) [15, 20, 25, 33, 37, 38, 40, 43, 45, 46, 47, 48], survey-
based studies (n=11) [17, 19, 21, 22, 29, 32, 35, 42, 44, 49, 50],
ecological studies (n=10) [14, 18, 23, 26, 27, 28, 36, 39, 41,
51], retrospective observational studies (n=3) [30, 31, 34],
mix-methods studies (n=2) [13, 24], and a descriptive study
(n=1) [16]. 23 studies used data at the national level, 10 at the
regional level and 6 at the city level.

Table 2 outlines the determinants of vaccine uptake
identified according to study design. Identified variables were
classified into 7 thematic categories: social, socio-economic,
economic, healthcare-related/economic, healthcare-related,
environmental, and individual.
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SOCIAL DETERMINANTS

Parental education. In 13 studies higher parental education
was associated with higher vaccination coverage/uptake,
higher compliance with the vaccination reminder, higher
vaccine confidence or lower risk of vaccination exemption.
In one study, higher parental education was associated with
higher vaccination coverage only in earlier cohorts (children
born between 1995-2000), while in later cohorts (children
born between 2006-2019) higher education was associated
with lower vaccination coverage [47].

Ethnicity, race, citizenship. Authors of 13 studies explored
the association of ethnicity, race and/or citizenship with
immunization. Foreign childbirth was associated with lower
coverage in 3 studies conducted in Canada, Japan, and the
United Kingdom (UK) [23, 36, 49]. In the Italian context,
cohort analysis revealed a shift in the association between
citizenship status and vaccine uptake: in the earlier cohort
foreign citizenship was associated with lower uptake, while
in later cohorts, lower uptake was associated with Italian
citizenship [47]. In The Netherlands, lower MCV uptake
was observed in infants whose parents’ country of birth was
unknown [46]. A study from the UK described that white
British children were less likely to be fully immunized if their
mother was born outside the UK; however in case of Pakistani
children, the chance of being fully immunized was higher
if their mother was born outside the UK [33]. Another UK-
based study reported that individuals of white ethnicity were
significantly more likely to have received at least one MCV
dose than those from all other ethnic groups combined [16].

In Canada and the USA, lower vaccination coverage
was recorded among children from black, indigenous
backgrounds [13]. Infants in the USA had higher odds
of being vaccinated against HBV during the birth
hospitalization if they were Hispanic, non-Hispanic black
or Asian compared to non-Hispanic white [40]. In New
Zealand, the highest immunization coverage was noted in
areas with a high proportion of the population that were of
European ethnicity [31]. A study from Israel showed that
delayed vaccination was more common among the Jewish
vs. Arab population, and delayed first dose was predictive
of future delays [48]. Two studies from the USA examined
vaccination exemptions. Among predictors of high risk of
total vaccination exemptions was a high percentage of the
Hispanic population, while a predictor of high risk of non-
medical vaccination exemptions was high percentage of
the white population [28]. Conscientious USA vaccination
exemption rates were positively correlated with the
percentages of students that self-report as of two or more
races, Pacific Islander, and White [34].

Household size/birth order. In the studies from the UK
and Israel, high birth order was associated with lower
vaccination uptake and timeliness [23, 48]. In France, the
presence of older siblings was independently associated with
incomplete vaccination [20]. Larger household size correlated
with reduced vaccination completion. Families with more
children in the USA, UK and Canada, particularly those with
four or more [22, 37], demonstrated lower odds of completing
immunization schedules [33]. In Canada, delays were notably
pronounced among later-born children at key vaccination
milestones [42].
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Figure 1. Flow diagram for literature search and study selection

Single parenthood/mother’s marital status. Children
from single-parent families were more likely to experience
partial immunization in the UK [33], delayed [42] or non-
vaccination in Canada [49]. Canadian and Italian studies
found that mother’s marital status (unmarried) was negatively
associated with vaccine uptake [37, 47].

Other social determinants. Gender inequality at the national
level was predictive of childhood immunization coverage.
Higher gender inequality was significantly associated with
increased zero-dose DTP prevalence and lower DTP3
coverage. A study from Italy showed that the social network
composition also played a role, with the presence of anti-
vaccine individuals linked to reduced uptake [19]. In Canada,
children who were not attending daycare were more likely
to experience delays in vaccination [42].
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SOCIO-ECONOMIC DETERMINANTS

Receiving welfare/social assistance/child benefits. A
higher number of households receiving welfare benefits was
correlated with higher MCV vaccination coverage in Japan
[36], and with the higher chance of sufficient MCV vaccination
coverage in Poland [14]. In the UK, lower MCV coverage was
associated with eligibility for free school meals [23]. Families
receiving means-tested benefits, particularly within Pakistani
communities, had increased risk of partial immunization [33].

Socio-economic status. In 4 studies (from Israel, The
Netherlands and the USA) socio-economic status (SES) was
associated with vaccine uptake [22, 39, 46, 48]. Lower SES was
associated with reduced vaccine uptake or vaccination delays
in two studies [22, 48]. In one study from Israel, the higher
SES level of the municipality where health facility waslocated
was associated with lower OPV vaccination uptake [39]. In
a study from The Netherlands, high SES had significantly
lower early MMR uptake, compared with very high SES [46].
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Ref. Authors Year Country/ Study title Study design  Aim
no. area
13. GellertFR,etal. 2025 United Bridging the gap: A mixed-methods analysis of mix-methods to compare racial disparities in childhood
States, Canadian and U.S. immunization programs for immunization between Canada and the United States
Canada enhancing racial equity in childhood vaccinations over the past decade to identify resilient, cross-
context interventions that promote racial equity and
strengthen public health practices
14.  Nowicka PM, 2025 Poland Socio-economic determinants of the second- ecological to assess the relationship between socio-economic
etal. dose measles vaccination coverage in Poland factors and sufficient coverage (=95%) with the
second dose of vaccination against measles at the
poviat level in Poland from 2014 - 2018
15. Scronias Detal. 2025 France Persistence of major socio-economic inequalities  retrospective to evaluate whether the 2018 expansion of France’s
in childhood measles-mumps-rubella vaccination ~ cohort childhood vaccination mandates improved the
coverage and timeliness under vaccination timeliness of MMR vaccine administration and
mandates, France, 2015 to 2024 reduced socio-economic inequalities in vaccination
coverage among children
16. JaryH, etal. 2025 United Sociodemographic inequalities in the retrospective  to investigate sociodemographic disparities in
Kingdom, epidemiology and vaccine uptake within alarge  descriptive ~ measles epidemiology and vaccine uptake during a
England outbreak of measles in Birmingham, England, large outbreak in Birmingham, United Kingdom
2023 to 2024
17. AnzaD,etal. 2025 ltaly Determinants of Rotavirus Vaccine Acceptance survey-based to identify key determinants influencing parental
in an Area of Southern Italy with Low Vaccination case-control  acceptance of the rotavirus vaccine (RVV) in a region
Coverage: A Case-Control Study by the Health of Southern Italy (Palermo, Sicily) with historically low
Belief Model Questionnaire vaccination coverage
18. MercoglianoM, 2024 Italy An ecological analysis of socio-economic ecological to assess the association between socio-economic
etal. determinants associated with paediatric factors and paediatric vaccination coverage at the
vaccination coverage in the Campania Region: A municipal level
population-based study, years 2003-2017
19. laFauciG,etal. 2024 Italy Rates and determinants of Rotavirus vaccine cross- to assess national rotavirus vaccine uptake among
uptake among children in Italy: a cross-sectional  sectional Italian children and identify sociodemographic and
study within the 2022 OBVIOUS* project survey-based behavioral factors influencing parental decisions
20. Jacques M, etal. 2023 France Determinants of incomplete vaccination in observational to identify factors associated with incomplete
children at age two in France: results from the cohort study  vaccination in two-year-old children in France, in order
nationwide ELFE birth cohort to inform targeted public health interventions.
21, Arzilli G, et al. 2023 ltaly Assessing vaccine hesitancy and health literacy ~ cross- to evaluate vaccine hesitancy and health literacy
using a new Italian vaccine confidence indexand  sectional among ltalian parents using two newly developed
a modified Italian medical term recognition test:  survey-based tools: the Vaccine Confidence Index and a modified
A cross-sectional survey on ltalian parents Italian Medical Term Recognition Test
22,  Michels SY,etal. 2023 United Failure to Complete Multidose Vaccine Seriesin  cross- to identify demographic and socioeconomic factors
States Early Childhood sectional associated with initiating but not completing
survey-based multidose vaccine series among children aged 19-35
months
23. Perry M, etal. 2023 United Determinants of Equity in Coverage of Measles-  ecological to identify demographic and socioeconomic factors
Kingdom, Containing Vaccines in Wales, UK, during the associated with inequities in measles-containing
Wales Elimination Era vaccine coverage in Wales
24.  llesanmi MM, 2022 Canada Trends, barriers and enablers to measles mix-methods to assess measles immunization trends and explore
etal. immunisation coverage in Saskatchewan, barriers/enablers from healthcare providers'
Canada: A mixed methods study perspectives
25. ShenAK etal. 2022 United Trends in Vaccine Refusal and Acceptance Using  cohort to characterize trends in vaccine refusal and
States Electronic Health Records from a Large Pediatric acceptance across pediatric practices and identify
Hospital Network, 2013-2020: Strategies for associated demographic and systemic factors
Change
26. VarbanovaV, 2022 Europe Determinants of basic childhood vaccination ecological to identify national-level determinants of DTP3 and
etal. coverage in European and OECD countries MCV1 coverage across 61 countries from 1990-2019
27. VidalFuertesC, 2022 World The Association between Childhood ecological to assess the relationship between gender inequality
etal. Immunization and Gender Inequality: A Multi- and childhood immunization coverage globally
Country Ecological Analysis of Zero-Dose DTP
Prevalence and DTP3 Immunization Coverage
28. TandyCB,etal. 2022 United Geographic disparities and predictors of ecological to identify geographic disparities and
States vaccination exemptions in Florida: a retrospective sociodemographic predictors of vaccination
study exemptions in Florida
29. TalO,etal. 2021 Israel Parents’ attitudes toward children’s vaccination ~ cross- to assess how trust in health system stakeholders
as a marker of trust in health systems sectional influences parental adherence to childhood
survey-based vaccination
30. MarekL, etal. 2021 New Spatial-temporal patterns of childhood retrospective  to identify geographic and temporal trends in
Zealand immunization in New Zealand (2006-2017): An observational immunization coverage
improving pattern but not for all?
31. MarekL,etal. 2020 New Investigating spatial variation and change (2006- retrospective to assess socioeconomic and demographic factors
Zealand 2017) in childhood immunisation coverage in observational influencing immunization coverage

New Zealand
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Ref. Authors Year Country/ Study title Study design  Aim
no. area
32. BertoncelloC, 2020 ltaly Socioeconomic Determinants in Vaccine cross- to explore socioeconomic inequalities in vaccine
etal. Hesitancy and Vaccine Refusal in Italy sectional hesitancy and refusal
survey-based
33. SantorelliG,etal. 2020 United Factors associated with the uptake of the UK longitudinal  to assess vaccine uptake and associated factors in
Kingdom routine childhood immunization schedule ina cohort White British and Pakistani children
bi-ethnic population
34. Morrison M, etal. 2020 United Conscientious vaccination exemptions in retrospective to examine geographic trends and predictors of
States kindergarten to eighth-grade children across observational nonmedical vaccine exemptions
Texas schools from 2012 to 2018: A regression
analysis
35. Carpiano RM, 2019 Canada Socioeconomic status differences in parental cross- to explore the influence of socio-economic status
etal immunization attitudes and child immunization  sectional (SES) on vaccine attitudes and coverage
in Canada: Findings from the 2013 Childhood survey-based
National Inmunization Coverage Survey (CNICS)
36. SugishitaY,etal. 2019 Japan Determinants of Vaccination Coverage for the ecological to identify municipal-level factors associated with MR2
Second Dose of Measles-Rubella Vaccine in coverage
Tokyo, Japan
37. RaffertyE,etal. 2019 Canada Measurement of coverage, compliance and retrospective to assess rotavirus vaccine coverage, schedule
determinants of uptake in a publicly funded cohort compliance, and determinants of uptake following the
rotavirus vaccination programme: a retrospective introduction of a publicly funded programme
cohort study
38. HaiderEA etal. 2019 United Identifying inequalities in childhood retrospective to examine the relationship between deprivation,
Kingdom, immunisation uptake and timeliness in southeast ~cohort vaccine uptake, and timeliness for four routine
Scotland Scotland, 2008-2018: A retrospective cohort childhood vaccine
study
39. Tur-SinaiA, etal. 2019 Israel Vaccination uptake and income inequalities ecological to assess OPV uptake and its association with
within a mass vaccination campaign socioeconomic status and income inequality during a
national campaign
40. Oster NV, etal. 2019 United Sociodemographic, clinical and birth retrospective  to identify sociodemographic and clinical factors
States hospitalization characteristics and infant cohort associated with timely HepB vaccination during birth
Hepatitis B vaccination in Washington State hospitalization
41. ToffoluttiV,etal. 2019 Italy Austerity, measles and mandatory vaccination: ecological to assess the impact of public health expenditure cuts
cross-regional analysis of vaccination in Italy on MMR vaccination coverage
2000-14
42.  Kiely M, etal. 2018 Canada Impact of vaccine delays at the 2,4, 6 and cross- to quantify the impact of vaccine delays at 2, 4, 6, and
12 month visits on incomplete vaccination status  sectional 12 months on incomplete vaccination status by 24
by 24months of age in Quebec, Canada survey-based months
43. SuppliCH, etal. 2018 Denmark Sociodemographic predictors are associated with cohort to identify sociodemographic predictors of
compliance to a vaccination-reminder in 9692 compliance with vaccination reminders for MMR and
girls age 14, Denmark 2014-2015 HPV
44. LuPJetal 2018 United Association of Health Insurance Status and cross- to assess vaccination coverage disparities by
States Vaccination Coverage among Adolescents 13-17  sectional insurance status among adolescents
Years of Age survey-based
45.  Danchin MH, 2018 Australia Vaccine decision-making begins in pregnancy: prospective  to assess how maternal vaccine concerns, intentions,
etal. Correlation between vaccine concerns, intentions  cohort and uptake during pregnancy correlate with
and maternal vaccination with subsequent subsequent childhood vaccine uptake
childhood vaccine uptake
46. Nic Lochlainn 2017 Netherlands A novel measles outbreak control strategy in retrospective  to evaluate uptake and determinants of early MMR
LM, et al. the Netherlands in 2013-2014 using a national cohort vaccination during a targeted outbreak intervention
electronic immunization register: A study of early
MMR uptake and its determinants
47. Anello P, etal. 2017 ltaly Socioeconomic factors influencing childhood retrospective to identify sociodemographic factors associated with
vaccination in two northern Italian regions cohort non-vaccination and trends over time
48. Stein-Zamir C, 2017 lIsrael Age-appropriate versus up-to-date coverage of retrospective  to compare age-appropriate and up-to-date
etal. routine childhood vaccinations among young cohort vaccination coverage and identify factors associated
children in Israel i with delays
49. GilbertNL,etal. 2017 Canada Determinants of non-vaccination and incomplete  cross- to identify sociodemographic factors associated with
vaccination in Canadian toddlers sectional total non-vaccination, measles non-vaccination, and
survey-based incomplete pertussis vaccination
50. HillHA, etal. 2016 United Vaccination Coverage Among Children Aged 19-  cross- to assess national and subgroup vaccination coverage
States 35 Months - United States, 2015 sectional and disparities
survey-based
51. BernsteinS,etal. 2016 United State-Level Voting Patterns and Adolescent ecological to examine whether state-level political affiliation is
States Vaccination Coverage in the United States, 2014 associated with adolescent vaccination coverage for
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Table 2. Determinants of vaccine uptake identified according to study design

Study design Sum
Determinant Ecological Cohort Survey-based ~ Mixed- Retrospective Descriptive
Category :
methods observational
Parental education 4[18,23,27, 2[43,47] 8[17,21,29,32, 14
28] 35,42,44,49]
Ethnicity® 3(23,28,36] 533,40, 46, 1[49) 1(13] 2([31,34] 1[16] 13
47,48]
Household size® 1[23] 4[20,33,37,48] 2(22,42] 7
Social Single parenthood® 3(33,37,47) 2[42,49] 5
Gender® 1271 1[19] 2
Social circle® 1[19) 1
Daycare attendance 1[42] 1
. Welfare' 3[14,23,36] 1[33] 4
Socio-
economic Socio-economic status (SES) 1(39] 2[46, 48] 1022 4
Household income 3[18,28,39] 2[15,37] 2([35,49] 7
Deprivation 2[18,23] 1[38] 1[24] 1031] 5
Gross Domestic Product per capita 1(26] 1
Economic
Unemployment rate 1018] 1
Poverty status 1[50] 1
Perceived economic hardship 1[32] 1
Healthcare- Insurance 315,25, 40] 322, 44, 50] 6
related/ =
economis Health expenditure 1[41] 1
Interaction with healthcare provider? 1[36] 2[20,25] 2[17,29] 5
Trust in health authorities 2[21,29] 2
Access to healthcare 1[44] 1013] 2
Adherence to health recommendations 1[20] 1[29] 2
Medical treatment approach” 1[20] 1[29] 2!
Gestational age at birth 1[37] 1[42) 2
Healthcare-
related Density of healthcare workers' 2[26,28] 2
Access to vaccine information 1117] 1
Delayed first dose of a vaccine 1[48] h - 1
Number of medical consultations in primary 1014] 1
healthcare
Length of the hospital stay 1[40] 1
Under-five mortality 1[26] 1
ERvironmaental Geographical location) 3[18,26,28] 4[20,25,37,43] 4[17,19,22,50] 1[24] 2[30,34] 14
Political views 1[51] 1[46] 2
Age 1(37] 1[29] 2
Diet 1129) 1
Individual
Parity 1[45] 1
Religious affiliation 1[46] 1
Season of birth 1[48] 1

a ethnicity, race, citizenship, mother’s birthplace, child’s birthplace

b household size, birth order

¢ single parenthood, mother’s marital status

d parental gender, gender inequality

e having friends/relatives opposed to vaccination

f families receiving welfare, social assistance, state subsidies, child benefits

g receiving dati ification/visit from h e provider

h using alternative/conservative medicines

idensity of primary care providers, nurses and midwives (per 1,000 people), physicians (per 1,000 people)
jgeographical location, region, city, area, health facility location, geographical mobility
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ECONOMIC DETERMINANTS

Household income. Higher household income was positively
associated with improved vaccine uptake in Italy and
France [15, 18], while in the USA, high median income at
the community level was paradoxically associated with
an increased risk of total vaccination exemptions [28]. In
Israel, maternal clinic areas characterized by greater income
inequality showed significantly lower vaccination uptake
[39]. Similarly, in Canada, income interacted with residential
location: children in lower-income rural areas had decreased
odds of rotavius vaccination, whereas income had no apparent
effect in urban settings [37]. Moreover, lower household
income was associated with increased gaps in immunization
[49]. Parents in middle-income group were more likely to
express strong concerns regarding MCV vaccine side-effects,
while parents from the lowest income groups had higher
safety concerns regarding DTP vaccine [35].

Deprivation. Across five studies (from Italy, UK, Canada
and New Zealand) deprivation has been shown to exert a
negative impact on childhood vaccination coverage [18, 23,
24, 31, 38]. In Italy, area-level deprivation correlated with
lower coverage, especially for MCV and OPV vaccines [18].
In the UK, association between deprivation, uptake, and
timeliness was found: delay was pronounced for 40% of the
most deprived population [38].

Other economic determinants. In European countries,
higher gross domestic product per capita was positively
associated with increased DTP and MCV vaccination
coverage [26], while elevated unemployment rates were
negatively associated with DTP coverage [18]. In the USA,
poverty status was associated with reduced vaccination [50].
Additionally, rising levels of perceived economic hardship
were associated with increase vaccine hesitancy in Italy [32].

HEALTHCARE-RELATED AND
HEALTHCARE-RELATED /ECONOMIC DETERMINANTS

Insurance. In France, children from households eligible for
State-subsidized health insurance had delayed and incomplete
MCYV vaccination [15]. In the USA, eligibility for the Vaccines
for Children programme corresponded with higher vaccine
refusal odds [25], in contrast, public insurance was positively
associated with timely hepatitis B vaccination [40], though the
vaccine coverage was lower for most vaccines among uninsured
children and those insured by Medicaid, compared with those
having private health insurance [44, 50]. Lack of insurance was
strongly associated with failure to complete vaccination series
[22]. Reductions in public health expenditure were associated
with a decrease in MCV coverage in Italy [41].

Interaction with healthcare provider. Provider engagement
improved coverage through repeated vaccine invitations
[25], reminder letters [36], and postnatal follow-up. Higher
incomplete vaccination rate was associated with the child’s
medical follow-up by a general practitioner, compared to a
follow-up by a paediatrician in France [20]. Compliance with
other child screening examinations was associated with the
higher acceptance of the national vaccination programme
in Israel [29].
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Other healthcare-related determinants. Trust in health
authorities positively correlated with vaccine confidence in
two studies [21, 29]. Institutional distrust and poor access
to healthcare were mentioned as barriers undermining
vaccine equity in confidence in the USA [13]. Low reliance on
alternative medicine was associated with greater adherence to
the national vaccination programme in Israel [29], whereas
social media use was linked to lower vaccine confidence
in Italy [21]. In areas with greater number of medical
consultations, the chance of sufficient vaccination coverage
was higher in Poland [14], while in the USA high density of
primary care providers was a predictor of high risk of total
vaccination exemptions [28].

Preterm birth increased odds of delayed or incomplete
vaccination [37,42], while high under-five mortality correlated
with reduced DTP and MCV coverage [26]. Additionally,
findings from the USA indicated that shorter durations of
postnatal hospitalization were inversely associated with
timely administration of the first dose of the HBV [40].
Delayed initiation of the vaccination against diphtheria,
tetanus, acellular pertussis, polio and Haemophilus influenzae
type b (DTaP-IPV-Hib) series was positively correlated with
overall vaccination delays, as reported in a study conducted
in Israel [48].

ENVIRONMENTAL DETERMINANTS

Geographical location. Factors related to geographical
location (urban/rural area, health facility location,
geographical mobility) and their association with vaccination
coverage were mentioned in 14 studies. Urban settings were
associated with higher vaccination coverage in four studies
[17-19, 26]. However, some urban areas with concentrated
deprivation exhibited poorer outcomes than rural
counterparts with active local health services [18].

Although spatial clustering revealed that suburban
outskirts in New Zealand exhibited higher immunization
coverage compared to urban areas [30], living in rural or
isolated area was linked to lower vaccine uptake in three
studies [20, 37, 50]. A study focused on Florida, USA, showed
that populations living in a rural area showed lower risks of
non-medical exemptions [28], while a study conducted in
Pennsylvania, USA, showed that the location of the suburban
clinic was associated with higher refusal odds [25]. In a study
conducted in Texas, USA, schools with the top 10 highest
reported conscientious vaccination exemption percentages
were located in three of the four most populous metropolitan
areas in this state [34]. In Denmark, girls only lacking
the MCV-vaccination, were less likely to be vaccinated when
living in non-capital regions [43].

Geographic mobility — moving across state lines — was
described as being associated with higher odds of incomplete
vaccination series in one study [22]. Geographic and logistical
barriers negatively impacted vaccine uptake in Canada [24].

INDIVIDUAL DETERMINANTS

Political views. In The Netherlands, municipalities with a
higher proportion of the conservative Reformed Political
Party voters were associated with lower MCV uptake [46].
Similarly, in the USA, adolescent vaccination coverage was
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higher in states with Democratic majorities compared to
those with Republican majorities [51].

Age. In Israel, older age was positively associated with
favourable attitudes toward the national vaccination
programme and higher adherence [29]. In Canada, when
compared with mothers over 40 years of age, those aged 31-35
and 36-40 had significantly lower odds of not completing
the rotavirus vaccine series, while mothers 21-25 years of age
and under 21 years of age, had significantly greater odds of
not having their children fully vaccinated [37].

Diet. In Israel, vegetarian parents were more likely to
partially vaccinate their children, whereas vegan parents
demonstrated a tendency not to vaccine their children [29].

Parity status. In Australia, women pregnant with their first
child exhibited greater vaccine hesitancy, compared with
mothers with more children [45].

Religious affiliation. Religious objections towards
vaccination were found to be associated with lower MCV
uptake in The Netherlands [46].

Season of birth. Authors of a study from Israel found that
vaccination delay was associated with a particular birth
season — winter [48].

SUMMARY

More than half of the studies included in this review
originated from three countries: USA, Italy, and Canada.
The key determinants of immunization were identified as
being geographiclocation for environmental characteristics;
parental education, ethnicity, household size and single
parenthood for social characteristics; household income,
insurance, deprivation of economic characteristics,
benefitting from social assistance and SES status from socio-
economic category, and interaction with health provider
among healthcare-related variables.

Childhood vaccination uptake is governed by a complex
interaction of socio-economic, environmental and
healthcare-related factors. Across diverse countries and
contexts, parental education is associated with higher
vaccine coverage, confidence, and compliance. However,
shifting trends in later birth cohorts suggest rising scepticism
among highly educated parents, warranting longitudinal
examination. Ethnicity, race, and citizenship status influence
immunization patterns, with foreign-born and minority
populations often experiencing lower coverage, although
notable exceptions exist across different national settings.
Family structure playsa critical role: larger household, higher
birth order, and single parenthood consistently predict
incomplete or delayed immunization. Socio-economic
disadvantage, including low income and deprivation, has a
well-documented negative effect on vaccination, although
some evidence points to mitigating effects of social assistance
in certain countries. Counter-intuitively, some affluent
communities show increased exemption rates, highlighting
ideological hesitancy as a distinct phenomenon.

Institutional support, including pediatric follow-up and
reminder systems, improve adherence. Trust in medical

40

authorities, preference for conventional care, and consistent
child screening support vaccine uptake. Conversely, social
media use and institutional distrust undermine vaccine
confidence.

Environmental factors, particularly rural residence, further
exacerbate disparities. Geographic determinants reveal that
urban settings often outperform rural ones, yet intra-urban
deprivation and suburban exemption hotspots complicate
this narrative. Maternal age, primiparity, religious or political
affiliations and lifestyle choices, such as vegetarianism or
veganism, have been associated with vaccine hesitancy or
refusal.

Limitations of the study. All studies included in this
review were published in peer-reviewed journals; however,
the quality of the included studies and the quantitative
strength of identified determinants were not formally
assessed, as the primary objective of this review was to map
the current landscape of socio-economic determinants
influencing vaccination coverage in high-income countries.
Consequently, the relevance of the reported determinants
may be limited, if underlying evidence was compromised by
methodological bias or insufficient study rigour. This review
was restricted to studies published in English, which may
have introduced selection or publication bias by omitting
pertinent research available in other languages.

CONCLUSIONS

The review reinforces that childhood vaccination coverage
reflects broader societal systems - economic security,
healthcare infrastructure, socio-cultural context, and
trust in institutions. The socio-economic determinants of
childhood vaccination coverage are not uniform across
countries. This variability highlights the need not only to
unravel the intersectionality among these determinants in
future studies, but also to prioritize standardized cross-
national comparisons to identify structural drivers of
inequity. Context-sensitive qualitative studies are needed
to better understand the declining uptake, parental
decision-making, and plan-targeted interventions to close
immunization gaps.
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1 Abstract
Introduction and Objective. Vaccination coverage of >295% is essential to interrupt measles transmission. Accurate
measurement of vaccine uptake is critical for identifying vulnerable populations and guiding public health interventions.
The aim of the study is to: present differences in the sufficient measles vaccination (MCV) coverage in Poland, measured at
different granularity level, and to identify clusters with sufficient/insufficient MCV coverage.
Materials and Method. Data on MCV coverage was extracted from annual reports collected by sanitary-epidemiological
stations in Poland between 2014-2018. Spatial analysis using Local Moran’s | was performed to identify neighbouring poviats
with similar MCV rates and outlier areas with markedly dissimilar values.
Results. MCV coverage in Poland exhibited substantial spatial and temporal variability. The first dose of measles vaccination
(MCV1) coverage ranged from 89% - 99% at the voivodeship level and from 80% to 100% at the poviat level, while the
second dose measles vaccination (MCV2) coverage ranged from 84% — 99% and from 32.3% - 100%, respectively. Spatial
disparities were particularly pronounced in several voivodeships, with Mazowieckie consistently demonstrating both the
highest positive and negative deviations between poviat-level and voivodeship-level coverage. Statistically significant local
spatial autocorrelation was observed in an increasing number of poviats for MCV1, rising from 14 in 2014 to 47 in 2018. For
MCV2, the number of poviats with significant clustering fluctuated, peaking at 27 in 2015.
Conclusions. The use of fine-grained poviat-level data revealed disparities in MCV coverage and localized gaps that would
be obscured at the voivodeship level, underscoring the importance of high-resolution spatial analysis for guiding targeted
vaccination efforts and improving public health equity.

1 Key words
vaccination coverage, MMR vaccine, childhood immunization, measles, vaccine uptake.

INTRODUCTION coverage of at least 95% needed to interrupt transmission [9].

As of July 2025, surveillance data from the WHO reported

Achieving high vaccination coverage remains one of the
most effective strategies for mitigating both the spread and
impact of infectious diseases [1-3]. Asa commonly available
method of preventing infectious diseases, vaccinations
contribute to shaping not only individual but also collective
prevention [4-6]. A decline in vaccination coverage along
with an increased number of vaccine-preventable disease
cases have been observed in recent years [7, 8]. According
to estimates of the World Health Organization (WHO), 23
million children did not receive the complete age-appropriate
vaccination course in 2020 due to the COVID-19 pandemic,
and associated disruptions. Global estimates of coverage with
the first dose of measles-containing vaccine (MCV1) dropped
from 86% in 2019 to 81% in 2021 [8].

Due to the highly contagious nature of the measles virus, a
very high level of herd immunity is required, with vaccination
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239,816 suspected measles cases and 108,074 confirmed
cases across all WHO regions. The Eastern Mediterranean
Region accounted for the largest proportion (35%), followed
by the African (21%) and the European Region (21%) [10].
From 1 July 2024 - 30 June 2025, 30 EU/EEA Member States
reported a total of 14,401 cases of measles and 8 deaths.
84.3% of cases with aknown age and vaccination status were
unvaccinated [11]. Reliable calculation of the vaccination
uptake is vital in assessing the success of the vaccination
program, identifying susceptible populations for further
interventions, and informing future health policy decisions
[12, 13]. Following significant outbreaks that underscored
gaps in vaccine coverage, in recent years, several European
countries (e.g. Italy, France and Germany) have introduced
mandatory measles vaccination, while in Poland, measles
vaccination has beena compulsory component of the national
immunization program since 1975 [14 - 16].

The childhood immunization data reporting in Poland
(described below) does not allow for easy identification of
smaller territorial areas (such as poviats) to target actions of
public health authorities in the case of lower than expected
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vaccination coverage on their territory. The analysis of data
at the poviat level will allow to identify areas with insufficient
vaccination coverage to achieve herd immunity and direct
targeted public health activities aimed at increasing the
vaccination uptake. This study aimed to: 1) present the
differences in the sufficient MCV1 and MCV2 coverage
measured at different granularity levels (voivodeship vs.
poviat), and 2) identify clusters with sufficient/insufficient
MCV1 and MCV2 coverage.

MATERIALS AND METHOD

Childhood immunization data reporting in Poland. Data
on childhood routine vaccines administered in Poland in
the studied period was recorded by the entities conducting
medical activity providing outpatient and stationary health
services participating in preventive vaccinations, which were
obliged to send the individual data in a paper form to the
poviat sanitary-epidemiological stations (PSSE) once a year
(since 2024 the data is sent quarterly in an electronic form)
[17,18]. PSSE sent the aggregated data using MZ-54 form to
respective voivodeship sanitary-epidemiological stations
(WSSE). There are 318 PSSE and 16 WSSE in Poland [19].
Aggregated data from WSSE is sent to the Chief Sanitary
Inspectorate and the National Institute of Public Health
National Institute of Hygiene-National Research Institute
[20]. Each year, both institutions publish a document entitled
Vaccination in Poland, in which the voivodeship is the
smallest territorial unit assessed [21].

Data collection. Measles vaccination coverage data used in
the study was collected with granularity at the poviat level.
Data was collected from 2014-2018 when the second dose
of the MCV vaccine was administered to children at age
10. This analysis does not cover the period following the
2019 revision of the immunization schedule, which moved
MCV2 administration to age 6 [22]. Due to the aggregated
nature of the data received from sanitary-epidemiological
stations, it was not possible to identify individual patients
who received the vaccination. The vaccination coverage rate
for each calendar year was calculated as the proportion
of the vaccinated children in a birth cohort targeted for
immunization. The numerator represented the number
of children who received the specific vaccine during the
observed calendar year. The measles-containing vaccines
(MCV1 in the 3rd year of life, MCV2 in the 11th year of life)
were chosen as indicators. The threshold was defined at 95%
to divide territory units into those with sufficient (=95%) and
insufficient (<95%) measles vaccination coverage. Data from
the voivodeship level was compared with the data from the
poviat level.

Data integration and analysis. Microsoft Excel and SAS
programme version 9.4 were used for data integration and
analysis. Descriptive statistics was used to present the MCV1
and MCV2 coverage at the voivodeship and at the poviat
levels. Spatial analysis using Local Moran’s I was performed
to identify neighbouring poviats with similar MCV (MCV1
and MCV2) rates and outlier areas with markedly dissimilar
values. The level of significance was set at .05. Poviats with
sufficient MCV vaccination coverage surrounded by poviats
with similarly high values were in category called ‘high-high’

(HH). Poviats with insufficient MCV vaccination coverage
surrounded by poviats with similar values were included in
the ‘low-low’ (LL) category. An outlier ‘high-low’ (HL) area
described a poviat with sufficient MCV vaccination coverage
surrounded by poviats with insufficient MCV vaccination
coverage. An outlier ‘low-high’ (LH) area described a poviat
with insufficient MCV vaccination coverage surrounded
by poviats with sufficient MCV vaccination coverage. The
proximity of poviats was determined using the shared
boundary criterion.

RESULTS

Between 2014-2018, MCV1 coverage ranged from 89% —
99% on the voivodeship level, and from 80% - 100% on
the poviat level (Tab. 1), while MCV2 coverage in the
same period ranged from 84% - 99% on the voivodeship
level, and from 32.3% — 100% on the poviat level (Tab. 2).
Figures 1 and 2 depict differences in the areas of Poland
with sufficient (295%) and insufficient MCV1 (Fig. 1)
and MCV2 (Fig. 2) vaccination coverage measured at the
poviat and at the voivodeship levels. The voivodeships
exhibiting the greatest variation in MCV1 coverage across
constituent poviats were as follows: Mazowieckie, Lodzkie,
and Malopolskie in 2014; Mazowieckie, Lédzkie, and
Pomorskie in 2015; Lédzkie, Pomorskie, and Mazowieckie
in 2016; Mazowieckie, Malopolskie, and Podlaskie in 2017;
and Lubelskie, Mazowieckie, and Lodzkie in 2018. The
voivodeships demonstrating the highest levels of disparity
in MCV2 coverage across poviats in their area were as
follows: Warminsko-Mazurskie, Mazowieckie, and Lubuskie
in 2014; Podkarpackie, Mazowieckie, and Pomorskie in
2015; Mazowieckie, Podkarpackie, and Lodzkie in 2016;
Podkarpackie, Mazowieckie, and Malopolskie in 2017; and
Mazowieckie, Malopolskie, and Podkarpackie in 2018.

The greatest positive deviation between the poviat with the
highest MCV1 coverage and the corresponding voivodeship-
level coverage was observed in the Mazowieckie voivodeship
in 2014, 2016, 2017, and 2018, and in the Malopolskie
Voivodeship in 2015. Conversely, the largest negative
deviation between the poviat with the lowest MCV1 and
the voivodeship-level coverage was recorded in Mazowieckie
in 2014, in Lédzkie during the period 2015-2017, and in
Lubelskie in 2018. The greatest positive deviation between
MCV2 coverage in the poviat with the highest coverage
and the corresponding voivodeship-level coverage was
consistently observed in Mazowieckie Voivodeship across
all years analyzed. In contrast, the largest negative deviation
between the poviat with the lowest MCV2 coverage and the
voivodeship-level coverage was recorded in Warmirsko-
Mazurskie in 2014, in Podkarpackie in 2015 and 2017, and
in Mazowieckie in 2016 and 2018.

For MCV]1, statistically significant local spatial
autocorrelation (based on Local Moran’s I) was observed for
14 poviats in 2014 year, 26 in 2015, 27 in 2016, 44 in 2017 and
47 in 2018. The proportion of poviats forming spatial clusters
with similar MCV1 coverage increased over time, accounting
for 4.1% in 2014, 7.5% in 2015, 7.2% in 2016, 11.9% in 2017,
and 13.4% in 2018. Additionally, a subset of poviats exhibited
statistically significant negative local spatial autocorrelation,
indicating spatial outliers: 1 poviat in 2014, 2 in 2015, 4 in
2016, 6 in 2017, and 4 in 2018 (Tab. 3).
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Table 1. MCV1 vaccination coverage at the voivodeship and the poviat level 2014-2018

Mcvi

2014 2015 2016 2017 2018
Voivodeship ~ Voi* Pov® Voi* Pov* Voi* Pov® Voi* Pov® Voi* Pov®

min. - max. min. - max. min. - max. min. - max. min. - max.
DOLN® 97.7 936 - 99.8 965 939 = 100 961 934 = 9964 95.1 915 = 100 929 883 o 99.3
KUJA® 99 983 E 100 987 976 & 997 983 967 = 99.7 975 952 = 100 %6 94 S 99.7
+ODZ* 9.8 916 = 100 95.1 90 = 997 946 81 & 99.7 939 86 - 100 920 836 < 98.7
LuBU? 988 972 = 99.8 97 94.7 = 995 966 943 < 99.1 958 93 ] 992 944 903 = 97.8
LUBE* 97 933 = 100 964 935 & 995 953 907 5 99.7 931 867 - 979 913 801 S 971
MALO' 9.2 916 = 100 949 938 = 999 939 884 % 987 927 867 = 989 922 8 < 99.6
MAZO? 94.5 83 = 999 930 885 = 100 916 883 = 99.7 896 839 = 995 897 829 o 99.7
oPOL" 98.1 ?’I = 100 973 949 = 100 971 956 = 99.; 964 944 4 989 956 933 = 98.7
PODK' 97.7 939 = 997 972 943 = 997 963 891 & 100 945 888 = 99.1 935 889 = 99.5
PODU 96.4 944 = 995 955 927 = 985 936 903 7 985 919 858 = 979 890 834 3 98
bOMO“ 96.6 939 = 994 964 923 - 999 949 828 = 993 944 903 - 994 935 887 = 99.1
SLASK' 966 952 = 989 960 937 = 98.8 954 923 = 983 938 899 - 97 924 888 - 96.4
SWIE™ 984 949 = 99.8 981 943 i 998 99 979 5 100 971 95 3 995 9.2 94 = 99.1
WARM" 957 99.1 s 100 99 98 = 100 987 973 = 100 983 959 = 100 982 963 = 99.8
WIEL® B9 957 F 100 974 95 = 99.7 RSG50 i 100 959 926 - 99.1 ESA5 8809 - 99
ZACH? 982 98.16 7 100 98 95.1 i 100 975 927 7 100 971 947 2 998 954 919 = 99.5
*MCV1 (measles- ingvaccine, 1 dose) ination coverage at the voivodeship Ievel [%] ‘range (min.- max]ofMCV] va:cmanon cweragea(‘L poviatlevel [%];* Dolnoslaskie; " Kuj:
Pomorskie; ¢ Lo dzkie; I Lubuslﬂe,‘Lubelskle,’Ma(opolskle, aMazowieckie " Opolskie; ; 18laskie; " i ie; ° Wi

»Zachodniopomorskie

Table 2. MCV2 vaccination coverage at the voivodeship and the poviat level 2014-2018

Mcv2
2014 20? 2016 2017 2018
Voivodeship ~ Voi* Pov* Voi* Pov* Voi* Pov® Voi* Pov* Voi* Pov*
min. - max. min. - max. min. — max. min. - max. min. - max.
DOLN?* 954 8938 = 99.8 943 859 L 99.8 935 835 = 100 94.1 89.0 L 100 923 785.5 = 99.4
KUJA® 993 988 = 100 991 984 = 100 990 979 & 100 987 977 3 998 982 959 = 100
LODZe 944 851 - 993 934 820 - 994 928 796 = 995 927 836 - 99.5 929 841 - 99.7
LuBU? 972 827 = 99.6 969 928 - 100 968 90.1 - 994 953 88.0 - 99.1 957 914 - 99.2
LUBE® 973 940 = 100 965 892 = 100 960 869 & 100 958 896 5 998 943 884 - 99.8
MALO' 95.1 880 - 99.8 944 876 = 988 928 828 = 988 923 821 = 984 915 808 - 98.4
MAZO9 864 724 - 99.7 859 726 - 99.5 #83.7- 6L - 995 854 724 - 100 847 652 - 100
opPoL" 959 910 = 995 966 914 = 991 967 912 7 995 957 939 3 992 952 932 = 99
PODK' 920 824 = 99.1 901 712 = 99.5 897 758 = 98.8 851 323 - 987 892 823 = 98.8
popL/ 965 942 = 998 966 943 & 994 954 898 = 99.7 936 865 & 99.7 934 892 = 99.1
POMO* 940 934 = 993 933 815 2 998 920 807 7 992 928 846 3 996 915 844 2 99.1
SLAS' 95.1 837 = 987 951 845 < 989 946 843 = 996 938 826 S 986 929 855 = 97.4
SWIE™ 974 947 = 100 966 93.1 = 996 962 889 = §9.7 96.5 928 & 999 960 925 = 99.4
WARM" 974 463 = 100 994 988 2 100 993 987 7 100 991 979 o 100 988 971 2 100
WIEL® 980 959 = 100 974 951 & 100 96 3 924 S 998 954 883 - 995 952 911 5 99.5
ZACH? 96.7 913 = 100 963  90.0 - 106 95 4 894 A T E 954 876 2 996 951 881 = 99.8
*MCV2 { cine, 2" dose) i coverage at the i ip level [%]; g in.-max.) of MCV2 i coverageanhepovuatlevel [90];* Dolnoslqsk\e "Kujawsko
Pomorskie; ¢ tédzkie; ¢ Lubuskie; * Lubelskie; ’Ma'opolskle, ie;" Opolskie;' ie;) ie;* i '$Iqsk|e, kie; ©

#Zachodniopomorskie

For MCV2, statistically significant local spatial and7.2% in2018. Statistically significant negative local spatial
autocorrelation was observed for 23 poviats in 2014, 27 in  autocorrelation was identified for 4 poviats in 2014, 2 in 2015,
2015,221in 2016, 16 in 2017 and 25 in 2018. The percentage of ~ 1in 2016, 1 in 2017, and 2 in 2018 (Tab. 4).
poviats forming spatial clusters with similar MCV2 coverage
was 5.9% in 2014, 7.8% in 2015, 6.6% in 2016, 4.7% in 2017,
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Figure 1. Areas of Poland with sufficient (295%) and insufficient (<95%) MCV1 vaccination coverage, poviat and
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Figure 2. Areas of Poland with sufficient (295%) and insufficient (<95%) MCV2 vaccination coverage, poviat and

voivodeship perspective (2014-2018)

DISCUSSION

The European Immunization Agenda 2030, a strategic
framework developed by the WHO Regional Office for
Europe, seeks to reduce disparities in immunization
coverage through the local-level interventions, based on a
comprehensive monitoring systems at regional, national, and
subnational levels. One of the strategic priorities is to enhance
subnational capacity to interpret and analyze immunization

surveillance data in order to identify critical gaps and
populations at elevated risk of VPD outbreaks [23]. Previous
studies have shown that the under-immunization and vaccine
refusal cluster geographically [24 - 28]. Masters et al. found
that, when non-vaccination was locally clustered, reporting
aggregated data at the state- or county-level could result in
substantial underestimates of outbreak risk. The authors
suggested collecting vaccination data of higher granularity to
prevent a return to endemic measles transmission in the USA
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[28]. Leveraging digital technologies and data triangulation
is needed to improve immunization monitoring and VPD
surveillance and strengthen the quality of the reported
data [23].

Main findings and analysis of results. The comparison of
MCV1 and MCV2 vaccination coverage across voivodeship
and poviat levels between 2014 - 2018 reveals important
insights into the spatial dynamics of immunization in Poland.
At the voivodeship level, 5 regions: Kujawsko-Pomorskie,
Opolskie, Swietokrzyskie, Warmifisko-Mazurskie and
Zachodniopomorskie, consistently achieved sufficient
coverage for both MCV doses. Lubuskie and Wielkopolskie
voivodeships also demonstrated stable and generally
sufficient coverage, though in 2018 both fell marginally
(less than 1%) below the 95% threshold. However, when
examining the data at the poviat level, substantial internal
disparities become evident. While MCV1 coverage remained
relatively stable, with minimum values generally above 80%,
MCV2 coverage exhibited significantly greater variability. In
some poviats, coverage for the second dose dropped below
70%. The divergence between MCV1 and MCV2 coverage at
the poviat level suggests challenges in ensuring both doses
completion. This pattern may reflect insufficient reporting
systems, logistical barriers to follow-up, or localized vaccine
hesitancy. The Mazowieckie voivodeship consistently
exhibited the greatest internal variability in both MCV1
and MCV2 coverage, appearing repeatedly among the regions
with the largest differences between poviats. This may reflect
the socio-economic and demographic heterogeneity within
the voivodeship, which encompasses both the metropolitan
area of the capital of Poland and more rural districts. Similar
patterns are observed in eastern and southeastern regions,
including Lubelskie and Podkarpackie, where broader
coverage ranges and lower minimums highlight barriers to
full immunization.

Both MCV1 and MCV2 show recurring LL clusters in
central and eastern Poland, especially in the poviats of
L6dz, Pabianice, Zgierz, Pruszkéw, Warsaw and Warsaw
West. These areas consistently exhibit insufficient coverage
surrounded by similarly underperforming neighbours.

Studies performed in OECD and European countries show
that urban settings are associated with higher vaccination
coverage [29-31]. Surprisingly, urban and peri-urban areas,
such as Krakéw, Warsaw and Lod7, frequently appear
in LL clusters for both MCV doses, suggesting systemic
issues in vaccine uptake even in well-resourced regions.
LL clusters identified in Mazowieckie, Lédzkie, and
Malopolskie voivodeships warrant focused investigation by
sanitary inspection authorities to elucidate the underlying
determinants of persistently insufficient MCV coverage.

Furthermore, HL and LH outliers offer valuable case
studies to understand what drives success or failure in
specific contexts. These areas could inform best practices
or reveal structural weaknesses. Communication strategies
and operational practices employed by PSSE in HL outlier
areas (e.g. Piaseczno, Sanok, Gréjec), where high coverage
was achieved despite being surrounded by LL areas, should
be systematically evaluated and considered for adaptation in
LL and LH areas to enhance immunization uptake.

In conclusion, while vaccination coverage reported at the
national and regional level presents general immunization
performance, local-level analysis reveals significant

disparities that must be addressed to achieve comprehensive
and equitable vaccine coverage. Granular surveillance is
therefore indispensable for guiding effective public health
strategies and ensuring that no population is left behind
in the pursuit of measles elimination. These observations
underscore the critical importance of data granularity in
vaccination reporting.

Limitations of the study. While the study had several
strengths, including using data from the territory of the
entire country on the lowest available granularity, some
limitations must be acknowledged when evaluating these
findings. Firstly, vaccination coverage data was provided
by sanitary-epidemiological stations in multiple formats,
including handwritten documents, scanned images, and
digital files. To enable standardized analysis, one of the
authors manually digitized the data, ensuring consistency
and interoperability across all formats. Secondly, the data
was provided in a pre-aggregated format, which precluded
analysis of vaccine uptake at the individual level. Thirdly,
the analysis did not cover the period following the 2019
revision of the immunization schedule, which moved MCV2
administration to age 6.

Future research. Lack of the access to the individual
level vaccination data should not be viewed as a barrier
to conducting more granular research. It is imperative to
maximize the utility of existing data sources and to develop
more robust data collection and analytical frameworks
capable of accurately monitoring and improving vaccine
coverage at both the voivodeship and poviat levels. The use
of cluster analysis proves effective in identifying priority
regions. Future surveillance should integrate spatial
methods to dynamically monitor and respond to emerging
immunization patterns. Urban centres should not be assumed
to have high coverage, data shows they may be hotspots
of insufficient immunization. Future studies should also
investigate barriers to completing the vaccination schedule,
from the perspective of both the health system and the parent.

CONCLUSIONS

This study underscores the value of granular, spatial analysis
in revealing disparities in measles vaccination coverage
across Poland. While voivodeship-level data presents general
immunization, poviat-level findings expose significant gaps —
particularly in MCV2 uptake, with some areas falling below
70%. Notably, urban centres like Warsaw, £.6dZ, and Krakow
frequently appear in low-coverage clusters, challenging
assumptions about urban vaccine performance. Analysis of
higher-granularity data with early identification of vulnerable
areas enables local public health and medical professionals
to design and implement more precise interventions aimed
at enhancing vaccine uptake within their communities,
supporting a shift from reactive to pro-active public health
strategies. Recognizing and addressing spatial disparities
in vaccine coverage is essential for achieving equitable
immunization.
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1 Abstract
Introduction and Objective. Measles is one of the most contagious human viruses and serves as an early indicator of gaps
in population immunity. Despite the introduction of measles vaccination 50 years ago, Poland remains one of nine endemic
countries in the WHO European Region. The aim of the study is to assess the relationship between socio-economic factors
and sufficient coverage (=95%) with the second dose of vaccination against measles (MMR2) at the poviat level in Poland
from 2014 - 2018.
Materials and Method. Data on MMR2 coverage was extracted from annual reports collected by sanitary-epidemiological
stations in Poland. Socio-economic data was obtained from Statistics Poland. A multivariate logistic regression analysis,
adjusted for population size and the number of physicians and nurses, was performed to identify predictors of sufficient
MMR2 coverage.
Results. Three socio-economic variables were found to be significantindependent predictors of sufficient MMR2 coverage
across years: the number of households receiving community-based social assistance, families receiving child benefits, and
the number of medical consultations in primary health care. Poviats with higher values for these variables had increased
odds of achieving sufficient MMR2 coverage. In contrast, no significant association was observed between MMR2 coverage
and the average monthly salary, employment rates, or the number of foster families.
Conclusions. MMR2 coverage at the poviat level in Poland is predictable using selected socio-economic variables. The
findings suggest that benefitting from social assistance positively influences vaccination uptake. While individual-level data
would provide greater insight, poviat-level data can still guide public health interventions to improve MMR2 coverage and

reduce the risk of measles outbreaks.

1 Key words
measles, childhood immunization, vaccination coverage

INTRODUCTION

Socio-economic status is one of the key determinants of
health [1]. The Constitution of the World Health Organization
(WHO) acknowledges the importance of co-operation
with other sectors, allowing for the improvement of social
and economic conditions to achieve health gain [2]. One
of the most successful tools in achieving health gain is
immunization [3, 4]. The uptake of vaccines among children
is subject to diverse factors that vary based on the particular
vaccine and the distinct national context [5-10]. In Australia,
the lowest vaccination rates in the highest socio-economic
advantaged geographic areas demonstrated what is known
as the ‘privilege paradox’ [6]. In the United Kingdom and
Germany, for the MMR (measles, mumps, rubella) vaccines,
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evidence of an inverse relation (lower vaccine uptake among
children from a higher socio-economic group) was found
[7]. However, a longitudinal ecological study, also from the
United Kingdom, showed the lowest MMR uptake among
children from the most socio-economically deprived
communities [8]. A relationship between adverse socio-
economic factors and increased MMR vaccination coverage
was also identified in Spain [9]. In the USA, MMR vaccine
hesitancy has socio-cultural and geographical clustering
elements [11]. In a Canadian city, significant disparities were
found at the neighbourhood level, with areas of social and
economic disadvantage having lower rates of total, complete,
and up-to-date MMR uptake, compared to areas of greater
social and economic wealth [12].

Given the critical role of vaccination in public health, it
remains essential to systematically evaluate the country-
specific determinants that most significantly impact
childhood vaccination coverage.

Measles is one of the most contagious human viruses which
is preventable through vaccination. According to the World
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Health Organization, because of its high transmissibility,
measles acts as an early warning system, quickly exposing
any immunity gaps in the population [13].

One of the strategic priorities outlined in the European
Immunization Agenda 2030 includes achieving high and
equitable coverage throughout the life course, and utilizing
data to reduce the number of un- and under-vaccinated
individuals in every country [14].

Even though 50 years have passed since the introduction of
measles vaccinations in Poland and the incidence of measles
cases per 100,000 population has decreased from 588 to 0.12
[15, 16], Poland is still among 9 of the 53 Member States from
the WHO European Region considered to be endemic for
measles by the Regional Verification Commission (RVC)
in 2023. The RVC expressed concerns that the decrease in
routine immunization coverage with both MMR doses at
the national and sub-national level presented an additional
risk of outbreaks. Poland was urged to ensure high routine
immunization coverage (of at least 95%) with both doses of
MMR. The RVC also called for continued efforts to ensure
high coverage in groups with suboptimal immunization.
One of the general recommendations was to gather the
latest immunization coverage data at both: national and
subnations levels [17]. Coverage of 95% or greater of two
doses of measles-containing vaccine is needed to create herd
immunity in order to protect communities and achieve and
maintain measles elimination [18]. Locating areas where
the vaccination coverage is lower than needed is crucial.
Identifying these areas may be possible through examining
the correlation between the vaccination coverage and socio-
economic variables, as their impactleads to the differentiation
of health status between social groups, and also territorially
between areas of the country with different levels of economic
development. Finding a territorial unit with accessible
vaccination coverage and socio-economic data is essential for
facilitating evidence-based interventions by local government
authorities and sanitary-epidemiological institutions within
the respective areas.

The aim of this study is to assess the relationship between
socio-economic factors and sufficient coverage (295%) with
the second dose of vaccination against measles, mumps,
rubella (MMR2) at the poviat' level in Poland from 2014
-2018.

MATERIALS AND METHOD

Data collection. Data on mandatory vaccination uptake
in Poland was registered in paper form by the medical
entity where the vaccination was performed. According
to the Statistical Research Programme on Public Statistics,
entities performing medical activities providing outpatient
and inpatient health services participating in vaccination,
provided annually individual data in paper form to the
poviat sanitary-epidemiological stations. This data was
later aggregated and sent to the voivodeship sanitary-
epidemiological stations (VSES). VSES further aggregated
the data from its territory and sent it to the National Institute

! poviat — local self-government community (all residents) and the
relevant territory, i.e. a unit of basic territorial division covering an
area from several to a dozen or so communes (gminas) or the entire
area of a city with poviat rights (i.e. a commune with the status of a
city that has been granted poviat rights) [20].
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of Public Health — National Institute of Hygiene — National
Research Institute [19].

Data to calculate the MMR2 coverage in this study was
extracted from annual reports on mandatory vaccinations
from 2014-2018 collected from sanitary-epidemiological
stations in Poland with granularity at the poviat level. The
coverage rate for each calendar year was calculated as the
proportion of the vaccinated children in a birth cohort
targeted for immunization. The numerator represented
the number of children who received the second dose of
vaccination against measles, mumps, rubella (MMR2)
during the observed calendar year. In the study period,
the MMR2 was administered to children aged 10. This
study does not extend to the period following the change
in the immunization schedule which, beginning in 2019,
shifted MMR2 administration to children aged six [21].
The aggregated format of received data prevented any
identification of a patient receiving the vaccination.

The following socio-economic variables of interest were
extracted from Statistics Poland public database at the poviat
level: population, number of nurses per 10,000 population,
number of physicians per 10,000 population, average monthly
gross salary (PLN), number of people working, number of
foster families per 10,000 population, number of children
aged 3-5 in pre-school education institutions, number of
beneficiaries of environmental social assistance, number
of households that have benefitted from community-based
social assistance benefits for 10,000 population, number
of families receiving child benefit per 10,000 population,
number of medical consultations in primary health care per
10,000 population.

Statistical analysis of the results was performed with
the SAS programme version 9.4. A multi-variate logistic
regression adjusted for population, the number of medical
doctors and nurses, was computed to identify determinants
of sufficient MMR2 vaccination coverage at the poviat level.

RESULTS

Table 1 contains descriptive statistics of the socio-economic
variables included in the study.

The number of voivodeships and the number of poviats
with sufficient MMR2 coverage decreased over time. The
percentage of poviats without sufficient MMR2 coverage,
across the years in the voivodeships, was the highest in
the Subcarpathian, Silesian and Mazovian voivodeships.
In the Subcarpathian Voivodeship, the MMR2 coverage
was not sufficient in more than 50% of the poviats in each
of the years studied. Nationally, MMR2 coverage shows an
unequal uptake across poviats, with almost 67 percentage
point difference in MMR2 coverage between poviats with
the lowest and highest vaccination coverage.

From 2014 - 2018, the percentage of counties with sufficient
MMR?2 coverage decreased by 14.5%. For all socio-economic
parameters, a unit was selected (see: footer of Tab. 2), which
was used to estimate the odds of the sufficient MMR2
coverage at poviat level. It is expressed using the odds ratio
additionally adjusted for the number of healthcare workers
(physicians, nurses) and population. The units were selected
so that the odds ratios had similar values.

Poviats with higher number of following variables: children
in preschool education institutions (abbr. preschool children),
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Table 1. Quantitative characteristics (median, interquartile range, range) of the socio-economic variables of interest by years (units explained in

the footer)

Calendar Year

2014 2015 2016 2017 2018 Trends® ps
Population® (thous.) med(IQR) 79 (56-123) 79(56-123) 79 (55-123) 79 (55-124) 79(55-125) _ 80
P . range 21-1,735 21-1,744 20-1,754 20-1,765 20-1,778 !
b med(IQR) 46 (33-59) 45 (33-60) 45 (33-60) 47 (35-63) 48 (35-65)
Nirses range 6-169 6-153 5-153 4-162 771 w8
% med(IQR) 31(24-42) 32(24-41) 31(25-43) 33 (25-44) 33 (25-44)

Rhysidians range 10-139 7-142 8-150 3-162 5-167 L3 921
salaryd med(IQR) 3,350 (3,155-3,832) 3,453 (3,250-3,919) 3,575(3,387-4,062) 3,781 (3,582-4,321) 4,062 (3,815-4,581) & 0001
g range 2,544-14,128 2,569-14,698 2,659-15,153 2,960-15,912 3,183-17,155 :
Workése med(IQR)  2,639(2,245-3,039) 2,668 (2,268-3,056) 2,709(2,333-3,131) 2,762 (2,372-3,157) 2,792 (2,407-3,211) " 0001

QUEE range 1,595-5,054 1,603-5,307 1,664-5,395 1,645-5,416 1,669-5,476 :
Foster fam' med(IQR) 10(8-13) 10(8-12) 10(7-13) 10(7-12) 9(7-12) _ 063
range 3-23 3-23 2-22 2-23 2-24 :
. med(IQR) 761 (690-851) 808 (739-888) 771 (692-860) 808 (734-886) 834 (761-908)
9
Rreschoclchildren range 514-3423 548-3614 533-3417 577-3,584 602-3,651 H o000
5w G med(IQR) 999 (729-1,295) 914 (657-1,216) 835 (585-1,109) 729 (519-983) 657 (461-896) _
Begietickules range 287-2,967 275-2,739 269-2,559 236-2,367 203-2,165 0001
Holisahana med(IQR) 336 (257-404) 319 (247-389) 298 (233-369) 276 (219-346) 256 (201-319) _ 0001
range 134-855 121-796 118-769 112-736 102-682 :
med(IQR) 364 (269-432) 336 (246-405) 364 (270-430) 363 (269-426) 354 (272-409)
Berigfitfaly range 67-625 64-627 72-657 75-608 84-565 ¥ 28
i g med(IQR) 42 (39-45) 44 (40-47) 44 (41-47) 45 (41-48) 46 (42-49)
Advice(thous) range 28-56 29-65 27-58 29-59 31-58 > j0001
*direction of correlation with calendar year (sign of correlation coefficient) "number of foster families per 10,000 population
“refers to significance of correlations #number of children aged 3-5 in preschool education institutions
*population in poviats " number of beneficiaries of environmental social assistance
" number of nurses per 10,000 population 'number of households that have benefited from c ity-based social benefits

¢ number of physicians per 10,000 population

9average monthly gross salary (PLN)
© number of people working in poviats

per 10,000 population
Jnumber of families receiving child benefit per 10,000 population
¥number of medical consultations in primary health care per 10,000 population

Table 2. Odds of achieving sufficient MMR2 vaccination coverage across the years depending on socio-economic variables (all ORs were adjusted
for population size and the number of physicians and nurses)

Year 2014 2015 2016 2017 2018
Units OR P OR P OR P OR P OR P

Salary a 0.95 .65 1.05 67 113 26 0.99 92 1.01 901
Workers b 1.03 26 1.00 .86 0.99 83 1.01 63 1.03 26
Foster fam c 0.98 .63 1.04 37 1.03 39 0.99 .78 1.00 97
Preschool children d mm 025 1.09 027 113 .01 1.04 313 1 .008
Beneficiaries e 1.10 .001 110 .001 113 .001 110 .002 1.15 .001
Households f 1.05 .005 1.07 001 1.06 .001 1.06 .003 1.07 .001
Benefit fam L 4 g ?6 .001 . 1.04 029 1.04 014 1.04 .009 1.04 .02 A
Advice h 352 .0001 3.8 .001 1.66 .07 157 109 1.98 .on

»average monthly gross salary (PLN)

> number of people working in poviats per 100 people

“number of foster families per 10,000 population

¢ number of children in preschool education institutions aged 3-5 per 1,000 population
“ number of beneficiaries of i I social assi: per 1,000 i

beneficiaries of environmental social assistance (abbr.
beneficiaries), households that benefited from community-
based social assistance benefits (abbr. households), families
receiving child benefit (abbr. benefit fam), medical advice
provided in primary healthcare (abbr. advice) were more
likely to achieve sufficient MMR2 coverage. No significant
association was noted between the average monthly gross
salary (abbr. salary), number of people working in poviats
(abbr. workers), nor the number of foster families (abbr.
foster fam) and sufficient vaccination coverage in any of the
years studied.
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‘number of households that have benefited from community-based social assistance benefits
per 1,000 population

2 number of families receiving child benefit per 1,000 population

" number of medical consultations in primary health care per person

Odds ratios of 295% MMR?2 vaccination coverage in
poviats for the number of preschool children, beneficiaries,
households, benefit fam, advise were within the ranges: 1.04—
1.13, 1.10-1.15, 1.05-1.07, 1.04-1.06, 1.57-3.52, respectively
(Tab. 2).

In 2018, the odds to achieve sufficient MMR2 coverage
adjusted for the number of healthcare workers (physicians,
nurses) and population increased by 98% with each advice,
by 15% with each beneficiary, by 7% with each household, by
4% with each family receiving child benefit. In 2014, the set
of independent predictors consisted of two: advice, benefit
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Table A1. Correlations between the variables of interest in 2014

Workers® Foster fam' Preschool childrend Beneficiaries" Households' Benefit fam/ Advice®
Population® 017 -0.04 0.58 -0.11 -0.44 -0.47 -0.08
.002 46 001 .052 .001 .001 14
Nurses® 0.24 0.00 0.35 0.12 -0.07 -0.23 0.05
.001 96 .001 .028 23 .001 35
Physicians® 017 0.14 0.52 -0.09 -0.29 -0.45 0.14
.002 .010 .001 .09 .001 .001 012
Salary? 0.18 0.14 0.61 0.02 -0.30 -0.57 -0.05
.001 014 .001 79 .001 .001 37
Workers® 1.00 -0.49 0.27 -0.04 -0.31 0.05 -0.06
.001 .001 53 .001 35 29
Foster fam’ 1.00 0.05 0.03 0.21 -0.37 024
40 61 .001 .001 .001
Preschool children? 1.00 -0.20 -0.55 -0.63 0.04
.001 .001 .001 51
Beneficiaries" . 9 1.00 0.75 0.51 0.12
.001 .001 .034
Households' % 1.00 0.55 0.21
.001 .001
Benefit fam/ 1.00 -0.02
67
Advice* 1.00
“*population in poviats ¢ number of children aged 3-5 in preschool education institutions
® number of nurses per 10,000 population "number of beneficiaries of environmental social assistance
“number of medical doctors per 10,000 population ‘number of h holds that have benefited from ¢ ity-based social benefits

¢ average monthly gross salary (PLN)
© number of people working in poviats
*number of foster families per 10,000 population

Table A2. Correlations between the variables of interest in 2015

per 10,000 population

Jnumber of families receiving child benefit per 10,000 population
¥number of medical consultations in primary health care per 10,000 population

Workers® Foster fam® Preschool children Beneficiaries" Households' Benefit fam! Advice®
Population® 0.16 -0.03 0.61 -0.11 -0.44 -0.45 -0.08
.003 .55 .001 .053 .001 .001 14
Nurses® 0.20 -0.01 0.35 0.12 -0.07 -0.24 0.00
.001 82 .001 037 .18 .001 .98
Physicians® 0.17 0.09 0.53 -0.09 -0.30 -0.44 0.11
.002 .09 .001 .10 .001 .001 053
Salary? 0.16 0.15 0.65 -0.03 -0.33 -0.59 -0.05
.005 .006 .001 62 .001 .001 40
Workers® 1.00 -0.48 0.28 -0.02 -0.29 0.08 -0.07
.001 .001 71 .001 17 23
Foster fam' 1.00 0.05 0.01 0.19 -0.37 0.26
42 81 .001 .001 001
Preschool children? 1.00 -0.24 -0.59 -0.63 0.02
.001 .001 .001 69
Beneficiaries" 1.00 0.76 0.53 0.06
.001 .001 27
Households' 1.00 0.55 0.17
.001 .002
Benefit fam/ 1.00 -0.06
.32
Advice* 1.00
ipopulation in poviats % number of children aged 3-5 in preschool education institutions
" number of nurses per 10,000 population "number of beneficiaries of environmental social assistance
¢number of medical doctors per 10,000 population 'number of households that have b d from c ity-based social benefits

daverage monthly gross salary (PLN)
* number of people working in poviats
"number of foster families per 10,000 population
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per 10,000 population

!number of families receiving child benefit per 10,000 population
*number of medical consultations in primary health care per 10,000 population
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Table A3. Correlations between the variables of interest in 2016

Workers® Foster fam’ Preschool children?d Beneﬁciari? Households' Benefit fam! Advice®
Population® 0.17 -0.04 0.61 -0.11 -0.44 -0.45 -0.11
.003 49 .001 .041 .001 .001 051
Nurses® 0.20 -0.01 035 017 I -0.02 -0.22 0.01
.001 .80 .001 .002 67 .001 89
Physicians® 0.15 0.12 0.50 -0.04 -0.25 -0.42 0.11
.008 032 .001 44 .001 .001 060
Salary? 0.14 0.15 0.65 -0.03 -0.34 -0.61 -0.04
on .007 .001 .59 .001 .001 43
Workers® 1.00 -0.49 0.30 -0.03 -0.28 0.10 -0.07
.001 .001 .57 .001 .08 20
Foster fam' 1.00 0.01 0.03 0.20 -0.40 0.25
84 65 .001 001 001
Preschool children? 1.00 -0.23 -0.59 -0.60 -0.01
001 .001 001 91
Beneficiaries" 1.00 0.76 0.50 0.06
001 .001 .33
Households' 1.00 051 0.17
A - .001 4 002
Benefit fam/ 1.00 -0.07
.201
Advice* 1.00
“population in poviats ?number of children aged 3-5 in preschool education institutions
" number of nurses per 10,000 population "number of beneficiaries of environmental social assistance
< number of medical doctors per 10,000 population 'number of h holds that have benefited from c ity-based social assistance benefits
< average monthly gross salary (PLN) per 10,000 population
*number of people working in poviats Inumber of families receiving child benefit per 10,000 population
"number of foster families per 10,000 population ¥number of medical consultations in primary health care per 10,000 population

Table A4. Correlations between the variables of interest in 2017

Workers® Foster fam' Preschool children®  Beneficiariest Households' Benefit fam’ Advice®
Population® 0.17 -0.03 0.64 -0.13 -0.46 -0.44 -0.08
.002 54 .001 .016 .001 .001 .16
Nurses® 0.21 -0.01 0.34 0.14 -0.06 -0.23 0.02
.001 79 .001 .014 28 .001 .70
Physicians® 0.18 0.09 0.49 -0.07 -0.27 -0.40 0.10
.001 10 .001 19 001 .001 .06
Salary? 0.17 0.16 0.65 -0.05 -0.36 -0.60 -0.02
.003 .005 .001 34 .001 .001 74
Workers® 1.00 -0.46 0.30 -0.05 -0.29 0.10 -0.04
.001 .001 .35 .001 .08 47
Foster fam' 1.00 0.01 0.02 0.18 -0.42 0.27
91 68 .001 .001 .001
Preschool children? 1.00 023 -0.60 -0.58 0.00
.001 .001 .001 99
Beneficiaries" 1.00 0.76 0.48 0.08
.001 .001 17
Households' 1.00 0.48 0.17
.001 .002
Benefit fam/ 1.00 -0.08
14
Advice* 1.00
*population in poviats ¢ number of children aged 3-5 in preschool education institutions
> number of nurses per 10,000 population "number of beneficiaries of environmental social assistance
“ number of medical doctors per 10,000 population ‘number of households that have benefited from community-based social assistance benefits
daverage monthly gross salary (PLN) per 10,000 population
“number of people working in poviats Inumber of families receiving child benefit per 10,000 population
"number of foster families per 10,000 population “number of medical consultations in primary health care per 10,000 population
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Table A5. Correlations between the variables of interest in 2018

Foster fam’

Workers® Preschool children? Beneficiaries" Households' Benefit fam! Advice®
Population® 0.18 -0.03 0.66 -0.14 -0.46 -0.42 -0.04
.002 55 .001 .016 .001 001 46
Nurses® 0.25 -0.05 0.34 0.13 -0.07 -0.22 0.05
.001 37 .001 .025 24 .001 36
Physicians® 0.23 0.06 0.50 -0.12 -0.32 -0.40 0.14
.001 .30 .001 .033 .001 .001 010
Salary? 0.17 0.17 0.66 -0.06 -0.37 -0.60 0.00
.002 .003 .001 .26 .001 .001 94
Workers® 1.00 -0.43 0.29 -0.05 -0.27 0.06 0.00
.001 .001 42 .001 .25 96
Foster fam' 1.00 0.01 0.02 0.17 -0.39 0.23
.88 69 .002 .001 .001
Preschool children? 1.00 -0.22 -0.59 -0.57 0.01
.001 .001 001 .88
Beneficiaries" 1.00 0.76 047 0.04
0.001 0.001 048
Households' 1.00 0.46 0.14
.001 012
Benefit fam/ 1.00 -0.10
.07
;ivicek 4 - 1.00

“population in poviats

" number of nurses per 10,000 population

<number of medical doctors per 10,000 population

¢ average monthly gross salary (PLN)

* number of people working in poviats

"number of foster families per 10,000 population

*number of medical consultations in primary health care per 10,000 population

fam, in 2015, of two: advice, households, in 2016, of one:
households, in 2017, of two: households, benefit fam, and in
2018, of two: advice, households.

Supplementary tables A1-A5 present the correlations
between the socio-economic variables. The number of
physicians, medical consultations provided in primary health
care, children in pre-school education institutions, average
monthly gross salary and people working in poviats were
positively correlated with calendar year. Across the time the
number of medical doctors, medical consultations provided
in primary health care, children in pre-school education
institutions, average monthly gross salary and people

¢number of children aged 3-5 in preschool education institutions

" number of beneficiaries of environmental social assistance

'number of households that have benefited from community-based social assistance benefits
per 10,000 population

Inumber of families receiving child benefit per 10,000 population

working in poviats have increased. However, the negative
correlation with calendar time was observed between number
of households that have benefited from community-based
social assistance benefits, number of foster families and the
number of beneficiaries of environmental social assistance.

Supplementary table B presents the odds ratios of
parameters that were concerned significant independent
predictors of 295% MMR2 vaccination coverage of all
variables considered.

Neither the number of foster families in poviat, nor workers,
nor salary are variables that independently determine MMR2
vaccination status. In contrast, across the years, advice,

Table B. Calendar year-dependent final models of the sufficient MMR2 vaccination coverage (295%) consisting of significant predictors

selected from all variables considered

Calendar year 2014 2015

2016 2017 2018

OR® 95%Cl OR*® 95%ClI

OR?

95%Cl P OR® 95%Cl OR® 95%Cl P

Salary*

Workers®

Foster Fam®

Preschool children?

Beneficiaries®

Households' 1.05 1.02-1.09 .006

1.06

1.02-1.1 .001 104 1.00-1.08 035 1.06 1.02-1.10 .002

Benefit Fam? 1.06 1.03-1.09 .001

1.04 1.00-1.07 .027

Advice" 3.03 1.54-597 .001 276 1.46-524 .002

173 1.01-295 .046

S refers to significance of correlations

*average monthly gross salary (PLN)

“number of people working in poviats per 100 people

¢ number of foster families per 10,000 population

¢ number of children i aged 3-5 in preschool education institutions per 1,000 population
* number of beneficiaries of environmental social assistance per 1,000 population

57

"number of households that have benefited from community-based social assistance benefits
per 1,000 population

7 number of families receiving child benefit per 1,000 population

" number of medical consultations in primary health care per person
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households, beneficiaries, number of families receiving
child benefit, preschool children reveal as independent
variables determining MMR2 coverage. These variables are
independent of the poviat size, the number of physicians
and the number of nurses in the poviat. The independent
predictors of sufficient MMR2 coverage that repeat in more
than 1 year are: households, advice, benefit fam.

DISCUSSION

Main findings and result analysis. Despite the provision
of vaccines being funded for all children by the National
Immunization Programme, the current study shows evidence
that an association between socio-economic variables and
vaccination coverage exists in Poland.

Univariate analyses involving socio-economic variables
revealed five variables: preschool children, beneficiaries,
households, benefit fam, advice, as those significantly
associated with greater chances of sufficient MMR2
vaccination coverage. However, not all of them turned
out to be independently associated with sufficient MMR2
vaccination coverage, which was revealed in multivariate
analyses.

Only three of the variables (of the five above) turned out
to be independent: households, benefit fam and advice. In
poviats with greater number of households, benefit fam
and advice, the chance of sufficient vaccination coverage
was higher. The current study, however, did not answer the
question whether this phenomenon would also be observed
at the individual level, nor whether it would be possible to
discover a better correlation of socio-economic variables
with sufficient vaccination coverage by examining smaller
or bigger units than a poviat.

The variables of interest can hardly be considered
modifiable. The number of beneficiaries of environmental
social assistance, number of households that have benefited
from community-based social assistance benefits, and
number of families receiving child benefit, are indicators,
because they reflect the needs in these areas of life, but they
can also be factors when they reflect the efficiency of activities
in this area by the relevant services. The variables of interest
are the resultant of these indicators and factors.

The current study proves that by examining the
administrative unit at the poviat level in terms of sufficient
MMR2 coverage, shows the relationship between these socio-
economic variables and people’s willingness to vaccinate their
children with MMR2. It is possible that the two variables
that revealed their relationship with the risk of sufficient
MMR2 coverage in univariate analyses (pre-school and
beneficiaries), were also directly related to the end point.
The correlations found for these two variables with three
independent variables supported this assumption (Tab. A
in the Annex). Perhaps their independent relationship with
the risk of sufficient MMR2 coverage would be revealed in
multifactorial models at a lower or higher administrative
level. At the moment, the relationship between preschool
children and beneficiaries with sufficient vaccination coverage
was observed only indirectly. Their absence in the model may
be related to the study being conducted at the poviat level.

The chosen granularity at poviat level reflects very well the
influence of the environment on individuals.
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Limitations of the study. The most important limitation
is that this is an ecological study. Socio-economic data is
collected from the census and represents the average of the
characteristics for the population in a given poviat, which
can conceal the differences that exist between communities
within each poviat. Although generalizations would still
apply for data averaged at the poviat level, it is the smallest
area for which most health status and use of health services
information is available, and was the unit used in this study.
Individual level data about socio-economic characteristics
was not available in the vaccination register. Sanitary-
epidemiological stations shared vaccination coverage data in
various formats, including handwritten hard copies, scanned
images, and digital records. To standardize the dataset for
subsequent analysis, one of the authors manually digitized
the information, ensuring consistency and compatibility
across formats.

Future research. The sole education-related variable
examined in this study was the number of children aged
3-5 enrolled in preschool education institutions. In future
research, additional educational factors should be taken
into consideration, as prior research has demonstrated
that children whose mothers attained secondary or higher
education exhibit significantly greater odds of completing
the full childhood vaccination schedule, compared to
those whose mothers had no formal education [22]. These
findings underscore the substantial influence of educational
attainment on vaccination coverage.

A complete implementation of the Electronic Vaccination
Card will allow gathering data at the individual level, which
would serve future analysis on vaccine uptake in Poland.
Thus, while it is important that these findings are confirmed
by individual level data on vaccination coverage, population
level data can provide useful insight, particularly where
individual level data is not available.

CONCLUSIONS

In Poland, MMR2 coverage at the poviat level is predictable
when using selected socio-economic variables There are
variables that allow prediction whether there is an increase
or decrease in vaccination coverage. Based on that, it may be
hypothesized that benefitting from social assistance results
inanincreased odds of achieving sufficient MMR2 coverage
at the poviat level, which is predictable, regardless of the size
of the poviat, and the number of physicians and nurses in the
area. Even though the trend of decreasing MMR2 coverage is
visible, the majority of poviats are characterized by sufficient
MMR2 coverage. Tailoring immunization intervention at
the poviat level enables local authorities to address specific
barriers and allocate resources more efficiently. This localized
approach is essential to reduce immunity gaps and prevent
outbreaks in high-risk communities.
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ABSTRACT
The purpose of the study was to determine attitudes of medical staff and medical students
towards vaccinations and to understand their needs and expectations regarding the
popularization of vaccinations in the population. Forty semi-structured individual in-
depth interviews were conducted in two groups, each with 20 interviews. The respondents
were selected purposefully from all over Poland using the snowball method. The study
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ﬁﬁ’::z‘a"s’ revealed that more than a half of interviewed physicians (7 out of 13), half of all nurses
midwi:/cs, (2 out of 4), and 1 out of 3 midwives observed views among healthcare workers that are
students, inconsistent with current knowledge about the vaccinations that they are required to talk

in-depth interviews. to their patients about. This suggests the need for medical staff to continually update

their knowledge about vaccinations. Moreover, while medical and nursing students
regarded vaccinations as effective and safe, almost all of medical students (9 out of 10)
and all interviewed nursing students (10 out of 10) believed that their knowledge about
vaccinations was limited. Students proposed introducing one subject devoted exclusively
to vaccinations, the aim of which is to systematize knowledge in this field. In addition,
vaccination education should be integrated across all study groups to enhance the societal
health outcomes. What is more, healthcare professionals should be afforded opportunities
to participate in training programs designed to update and expand their knowledge about
vaccinations. The study suggests that there is a need to broaden the healthcare workers’
competencies in effectively communicating with patients who hold unscientific views
on vaccinations. Medical and nursing curricula should include a dedicated course
focusing exclusively on vaccinations.

INTRODUCTION

Reluctance and refusal of vaccinations occurring in
various professional groups pose a threat to public health
on a global scale [1,2]. In 2019, the World Health Orga-
nization has recognized vaccine hesitancy as one of the
ten greatest threats to global health [3]. In 2020, the World
Health Assembly, including Poland, endorsed the Tmmuni-
zation Agenda 2030: A Global Strategy to Leave No One
Behind (IA2030). IA2030 presents a vision of a world
where everyone, everywhere, at every age fully benefits

* Corresponding author
e-mail: agnieszka.drab@umlub.edu.pl

from vaccines for good health and well-being [4]. For
the European Region, the Member States have designed
and crafted the European Immunization Agenda 2030
(EIA2030), for achieving the full benefits of vaccination
for the next decade. One of its key regional focus areas is
to prepare and engage the entire health workforce to act as
advocates for immunization [5]. However, studies on the
attitudes of medical professionals towards vaccinations
indicate the reluctance of nurses and physicians to vacci-
nations, stemming from a lack of trust in health authorities,
their employers and a lack of confidence in the effectiveness
and safety of vaccines [6]. Healthcare professionals play an

© 2025 Author(s). 'This is an open access article distributed under the Creative Commons Attribution-NonComercial-No Derivs licence

(http://creativecommons.org/licenses/by-nc-nd/3.0/)
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important role in disseminating the topic of vaccinations.
Their knowledge and belief in the effectiveness of vaccina-
tions, and even their stress and burnout influence decisions
made by their patients [7]. It is also crucial to assess the
medical students’ knowledge of vaccinations, as well as to
observe their personal opinions and beliefs in this area [8,9].
News, peer-reviewed articles, social media, family and/or
friends and healthcare professionals play an important role in
shaping students' views on vaccinations [9-11]. The authors
of the guidelines entitled "Good practices in vaccination"
accentuate the key role of primary healthcare in building
trust in vaccinations, which requires the support of key insti-
tutions from the perspective of the healthcare system [12].
Qualitative research offers a deeper understanding of
human experiences, context and social phenomena [13-15].
It answers the questions: “how?” and “why?”, which
provides the opportunity to better recognize and understand
human experiences. For example, Finn, G.M. ef al. draw
attention to the significance of using qualitative research
methods in assessing the education level in medical profes-
sions [16]. The goal of our study was to determine attitudes
of chosen professional groups: medical stafl’ and medical
students towards vaccinations, as well as to determine their
needs and expectations regarding the popularization of vac-
cinations in the population. The study was also intended to
address the issue of medical fake news and explores strate-
gies for managing this problem within the study group.

MATERIAL AND METHOD
Research method

The interviews were conducted online, through the
Microsoft Teams platform, between April and September
2021. The interview covered all vaccinations, excluding
COVID-19, and were recorded in audiovisual form. Each
participant of the study gave their written consent to par-
ticipate in the study and to record the interview. When col-
lecting personal data from the respondents, recording was
turned ofI. A total of 40 semi-structured individual in-depth
interviews were conducted in two professional groups,
20 interviews each:

1. healthcare workers (physicians, nurses, midwives);
2. medical and nursing students.
Each interview lasted 45-60 min.

Rescarch tool

Interview scenarios were developed for each professional
group as part of the qualitative research. Invitations to par-
ticipate in the study were then distributed to individuals rep-
resenting these groups using the snowball sampling method.
Pilot interviews were conducted within each group, and tran-
scripts were prepared for every interview. Detailed reports
were subsequently compiled based on these transcripts.

Interview scenario

A separate, semi-structured interview scenario was
prepared for each professional group, taking into account
the specificity of each group. All scenarios were divided into
4 thematically similar sections. The first section covered
an introductory conversation to initiate the interview. The
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second section concerned the respondents” workplaces and
their work colleagues, and in the case of students - the higher
education institution and colleagues from this environment.
In the second section, the respondents were asked about
their experiences connected with vaccinations at their place
of work/study. The questions concerned talking about vac-
cinations with colleagues, patients and students. Questions
were also asked about the possibility of being vaccinated
against influenza at the place of work/study and about the
attitude of co-workers/students to vaccinations. The third
section concerned the respondents’ immediate environment
(family, acquaintances, neighbors, relatives and friends).
In this section, respondents were asked about their experi-
ences related to the topic of vaccinations among their closest
ones. The fourth section concerned the respondent's personal
attitude towards vaccinations.

Characteristics of the study group
Healthcare workers

This study group consisted of medical professionals;
including 13 physicians (specialized in 10 different fields),
4 nurses, and 3 midwives. The average age in the study
group was 46 (min-max: 30-57). The shortest work expe-
rience declared by the respondents was 4 years, and the
longest was 36 years. Two respondents did not have children.

Medical and nursing students

The study group consisted of 20 students of medical uni-
versities. The average age in the study group was 23 years
(min-max: 21-27). All respondents were single (unmarried)
and did not have children.

Table 1 presents simplified characteristics of the study
group. Detailed information about the characteristics of all
study groups was presented in Table 2.

Table 1. Simplified characteristics of the study group

|Average work|

Group N \Anlo(rg/:)n n’}i/r:) experience
(years)
Physicians | 13 | 8 (62%) | 5 (38%) 20.6
Healthcare workers |Nurses 4 | 4(100%) 0 18
Midwives 3 | 3(100%) 0 28
Medicine 10 | 5(50%) | 5 (50%) n/a
Students
Nursing 10 |10 (100%) 0 n/a
*n/a - not applicable
Table 2. Characteristics of the study group
Study Group: Medical Students
& Place
Field x o8] Place Marital Year
of stud 5129 2 a2y of stud status of stud
Y 2 § | residence Y Y
Opacz 2
M F 23| N | yoionia Warsaw | unmarried 4
2
N F | 22| N |Skrzeszew| Warsaw |unmarried|Bachelor’s
degree
2
N F 21| N | Warsaw Warsaw |unmarried | Bachelor's
degree
.| 1 Master's
N F 22| N Etk Warsaw  unmarried deqree
3
N F 21| N | Warsaw Warsaw |unmarried | Bachelor’s
degree
-4 | 1 Master’s
N F | 24| N | Warsaw Warsaw |unmarried dearoe
2
N F |21| N | Wegréw Warsaw |unmarried | Bachelor’s
degree
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2 physician
N F [ 21| N |Tuchowicz| Warsaw |unmarried|Bachelor’s specialist in
degree pediatrics, " =
N F [27 | N | Warsaw Warsaw | unmarried 1 Masterss gastrology, M| 35 |ves| Hisher Warsaw marred *
degree | pediatric
N F |24 | N | Warsaw Warsaw | unmarried ngasrteeers |gastrology
nurse K |49 [yes| Higher Warsaw married 16
N F|21| N Radom Warsaw | unmarried | Bachelor’s community . . .
Aacras Thichkife K | 56 [yes| Higher Katowice | married 36
M Fl2a| n | warsaw arsaws |trmared 2 N - nursing, M - medical, F - female, M - male, N - no, n/a - not applicable
M F | 25| N | Warsaw Warsaw | unmarried 2
RESULTS
M F |21 | N | Warsaw Warsaw | unmarried 2
i ML N [ Kiclos: | Kaelce: | bacheloh | 3 Problems expressed by all groups and the identified needs
M M |23 | N | Katowice | Katowice |unmarried| 5 regarding vaccinations are presented in the Tables 3-5.
. Zielona §
n M 22 [N |/iSobctka Gora _|unmarried| 4 Table 3. Problems expressed in a medical group regarding talking
M F|26| N | Olsztyn | Olsztyn |unmarried 2 about vaccinations with a patient
M M |27 | N [Bydgoszcz| Bydgoszcz |unmarried 5 l:;m Problems expressed pond
5 2 4 Physicians lack time to initiate a conversation about
M M |22 [ N | Rzeszéw Rzeszéw | unmarried 3 L vaccinations in the outpatient clinic P
- i ; Patients fail to differentiate between tick-borne
Study Group: Medical professions 2. ancaphalitis ahd raningite P
< o Feeling a lack of appropriate communication with patients
vl Principal . Length of 3 : : shatbiagats P
Profession ﬁ ghgl § Education | place of Mta rtltal service expressing anti-vaccination views _ —
A E Aok status (years) 4 Lack of sufficient materials for patients on vaccinations at p
36 . D
— the respondent’s workplace
specialist i i X 5. [Patients do not fully understand the information provided p
physician F [32|no| Higher Kalisz married 8 *_|to them by their physician during their appointment
Ineurologist 6. |Patients who look for information about health make use p
physician *_|of unreliable sources
undergoing X X 2. A patient’s visit to a vaccination point is accompanied by P
specialization | F | 34 |yes| Higher | Bydgoszcz | married 10 *_|stress and/or anxiety
in family Communication with the fiftieth or hundredth patient at
medicine 8. |a vaccination center on a given day is more difficult than P
physician with the first patient
_SD€!C13|ISt 9 Patients avoid the topic of vaccinations when talking to P
in internal *_|their physician
diseases, X . X Farmers are a professional group that does not vaccinate
infectious F | 41 |yes| Higher | Bialystok | married 16 10. against tick-borne encephalitis P
diseases 11, |Farmers are a professional group that s difficult to reach 5
and marine - |with information about vaccinations
and tropical The most effective vaccination message has a narrow
medicine 12; scope b
Physician ” " 13 Some patients do not know about the diseases against p
gynecology’ | M:|:54 [yes| ‘Higher: Sladlcd n/a 30 - |which vaccinations protect people
S| e‘.:'a".St 14 During a physician’s appointment, patients rarely ask p
pediatric iah d unmarried - |about sources of information they could use
surgjer|y F |34no Higher Bydgoszcz woman 9 15 Patients obtain information about vaccinations from p
specialist unreliable sources
nurse F | 51 |yes| Higher Siedlce n/a 14 16 Patients do not understand the information provided to p
* |them by medical staff
midwife F | 56 |yes| Higher Siedlce n/a 30 17 Patients are not a homogeneous group that will receive a p
Physican " |general message
unéer i 18 Women planning to become pregnant and also pregnant p
s eciaglizat?on F | 30 |yes| Higher Biatystok married 4 * |women are afraid of vaccinations
ir? adiatrice 19 Anti-vaccination views are not always based on ignorance, p
Iﬁhn - |but on faith, internal beliefs that are difficult to argue with
g ” 7 The number of materials regarding vaccinations for
szg?:t:_';:m F |54 |ves| Higher Wegrow n/a 29 20- | patients in medical facilities is insufficient P
% ATe Mifek In the case of a patient receiving advice from many
ph sic?;n M |47 |yes| Higher Mazowiacki n/a 22 21 specialists, each of them may have the impression that P
];Lhysiyﬁn * |the issue of vaccinations has been/will be raised by a
gk . different physician
specialist in M | 53 |yes| Higher Warsaw n/a 29 T - - - -
epidemiology 2. ;’:ttéerlr-l]:st do not always find reliable information on the p
epidemiologic : 3
nurse F |50 |yes| Higher Siedice n/a 31 23. |Patients do not have trust in physicians P
midwife F |40 |yes| Higher Debe n/a 18 24. |Patients receive conflicting information from medical staff P
in several,

Warsaw, 25. |Patients have greater trust in people seen in the media P
oc;:;lp;tronal M Ozarowkr After unsuccessful attempts to reach patients expressing
;"ec'i;'l?:t aé&%v:\lizc Iy 26. |anti-vaccination views, the physician feels irritated, p
n?rlita ’ M | 57 |yes| Higher |y onéw | marred 30 helpless, and resigned
healthn{:are Grodzisk % 27 The medical facility lacks information materials on P
Sraanzatian Mazowlaaki * |vaccinations for patients

9 &imoh 28 Patients do not obtain information about vaccinations p
otherg * |from reliable sources
— Ki ledge about vaccinations is specialist knowledge
shzzil::?srt‘ 20; which the patient does not always understand i
ir:)travel The activities of anti-vaccination organizations contribute
edicing F | 53 |yes| Higher Warsaw married 27 30. [to the strengthening of anti-vaccination attitudes among P
e patients
:‘Oe‘pj';?rl]e 31 Talking to a patient whose views are against vaccination p
physician * |arouses negative emotions in the physician
occupational Patients do not always understand the information
rHedicina F | 53 |yes| Higher Warsaw married 24 32. |provided to them by their physician during their P
specialist | {appointment _ - o
33 Health-related information posted on official websites is 3
nurse F | 34 |yes| Higher Warsaw married 11 - |not always attractive and understandable to the patient
Vol. 38, No. 3, Pages 187-195 189
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Patients obtain knowledge about vaccinations from

Parents are afraid of the child’s body reaction to taking of

child
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i various sources including unreliable ones P 72 the vaccine il
35 Patients obtain information about vaccinations from 3 Materials available on websites created by people opposed
" |unreliable sources 80. |to vaccinations raise doubts even among people who are N
36. |1t happens that patients do not understand the P convinced of vaccinations
" |information provided to them 81 Some female patients do not understand the information M
37 People with anti-vaccination views participate in P " |provided to them by medical staff
" |discussions broadcast to a wide audience 82 Some female patients only follow the recommendations of M
38 Unvaccinated populations pose greater challenges when it P - |medical staff that are considered compulsory
*_|comes to crisis management 83 A person with an extremely negative attitude towards the M
39 Bots create false information that is perceived as true by P * [topic of vaccinations is not open to any other arguments
* |recipients 84 Patients do not always obtain information about M
40 The media present a negative image of physicians, which P - |vaccinations from reliable sources
*_|contributes to the crisis of authorities 85 Reliable sources of information do not always seem M
41. |Patients fear any side effects after vaccination P |—{interesting to th_e patient - -
86 Not all information received from medical staff is fully M
42. |Patients believe in conspiracy theories P — understgndable to the patient - - -
87 The patient does not remember all information provided M
43. [The media contribute to spreading of conspiracy theories P to h!m/her by thg medl_cal §taﬁ = - -
_ = = = 88 Medical staff avoid getting into a discussion with people M
a4 Pahepts who do not believe in vaccinations cannot be P * |opposed to vaccinations
* |convinced § § = Information obtained from the Internet and the activities
45. Not all patients understand the information provided to p 89. |of anti-vaccination groups have a negative impact on M
them by medical staff parents’ attitudes regarding vaccinations
46. |Patients do not fully understand how vaccinations work P 90. r:"?"t;,lad’e not always equally opposed to vaccinating M
eir chi
47, |Sometimes there is an aggressive attitude towards the P g1, |Female patients who give birth for the first time usually M
physician among patients opposed to vaccinations - |do not understand the information given to them
48. Paher_lts obtain information about vaccinations from P 0 The reception of information depends on the female =
unreliable sources - |patient’s condition
49. |Patients repeat myths about vaccinations P g3, |Female patients sometimes do not know which M
. = H— * |vaccinations they do not consent to
50, [P20ple withiviews opposed tojvaganationsi do, not P o4, |S0me female patients do not want to talk about M
understand any z_)f their physl(_:lan s arguments __ - |vaccinations
There are physicians who advise against vaccination 95 Female patients have concerns about their child’s M
51. |against COVID-19 for patients, even though there are no P - |vaccinations
contraindications 96, |SOme female patients do not understand the information M
52. |There is a lack of trust between physician and patient P *_|provided to them by medical staff
97 Some female patients only follow the recommendations of M
53. |Patients have doubts about vaccinations P - |medical staff that are considered compulsory
— — - — P - Physician, N - Nurse, M - Midwife
54, |Patients obtain information about vaccinations from P
* |unreliable sources . ¢ v
The physician is not always able to determine whether Table 4. Identified needs of a medical group related to talking to
55. |the patijent has fully understood the information he/she P the patients about vaccinations
receive
56 The patient’s decisions are influenced by the anti- p l::’m Needs identified R d
* |vaccination attitudes of his/her friends “TPhysici 1d benefit.from trairi Howit
Patients’ approach to conventional medicine is not always ysiclans:cou'd benelitirom:training an-Row.to.,
57. | consistent P 1. |communicate with patients who express unscientific P
views.
58. |Some parents refuse to have their child vaccinated N 5. |Patients need clear information about vaccinations and 5
59, | Parents who refuse to vaccinate their child do not always N the diseases against which vaccinations are directed.
| °- |sign a declaration of conscious refusal 3. ratlen_ts (;L;]uld bzr};?t frofrrtxhtaklng partﬂl]n training on how P
Currently, fewer and fewer patients are taking the o verify the credibility of the sources they use. __
60. |initiative when it comes to getting vaccinated against N 4, |Patients need to have the information provided during the P
COVID-19 appointment repeated several times.
People with a higher education degree living in urban Patients sometimes need information that is not obvious
61. |areas are perceived by nursing staff as more difficult N 5. |from the doctar’s pant of vieW,«.g.whathersthey/caneat P
interlocutors when it comes to the subject of vaccinations and drink after vaccination. __ -
Patients demand a guarantee from a health care Physicians qeed more time duru_'rg the appointment,:so
62. |professional that their child will not experience any N 6. |[that the patient can repeat the information in his/her own P
adverse events following vaccinations (AEFI) words, - -
Existing administrative mechanisms intended to 73 Patle_nts'need encouragemant to;rdise the topic of P
63. |encourage parents who oppose vaccinations to have their N vaccinations when talking to their doctor.
child vaccinated are ineffective g, |Farmers, as a professional group, require separate 3
The patient’s parents bring a document for the physician | —_linformation campaigns regarding vaccinations. -
to sign certifying that the physician agrees to pay Physicians with over 16 years of experience could benefit
64. compensation if something happens to their child after N 9. frorp participating in training on communication with P
vaccination | —{patlents, _ _ .
Medical staff are reluctant to talk to people who oppose 10 Medlcal s_taff should point patients to reliable sources of 3
65- |vaccinations N information.
Young people are not aware of the adverse events 11. Mat}?“;'S on TXYFBCU?‘Q rellgble information should be P
66. |which are associated with the diseases against which N available in places where the patient is staying. _ =
vaccinations are directed 12. Men_ilcall staff should provide information to the patient in P
Patients do not fully understand the information provided 2 simple way. X . -
67. to them by medical staff N As part of their studies, students of medical sciences
Less experienced medical staff do not communicate 13, |should take classes in communication with patients, which p
68. effectively with the patient N * |will include, among others: exercises in simplifying the
69, |Patients obtain information about vaccinations from social N | —jmessage.
* |media 14. |The message addressed to patients should be diverse. P
70. |Scientific knowledge is difficult to learn N 15. |Both medical and non-medical authorities should be 5
People look for information that goes along with their involved in transmitting medical messages.
71. theories N An information campaign on vaccinations should be
2. |People with substantive information about vaccinations N 16. |directed to pregnant women and women planning a P
- |are not always perceived as trustworthy pregnancy. —
— " Medical staff can benefit from training on how to talk to
73. |People trust individuals more than organizations N 17. |patients whose anti-vaccination views are based on their P
4. |Patients usually do not understand the information given N faith and internal beliefs. ” i
* |to them by medical staff 18. Hv:althcare entltitess cguld provide more materials P
Fear and lack of knowledge influence anti-vaccination informing patients about vaccinations. __ —
75. attitudes N 19 Every doctor should ask about your child’s vaccination p
Parents have many questions about vaccinating their status during the appointment. __
78. | hildren N Patients would use materials that help them distinguish
- B B - 20. |reliable information from information they come across on P
77. |Time to talk to parents during the appointment is limited N the Internet.
78. The media influence a parent’s decision to vaccinate their N 21. |Patients’ trust in physicians should be increased. P
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22 Medical staff need training in effective communication/ 3 A team should be established whose task will be
" |persuasion. 65. |to systematically combat disinformation regarding M
23 Patients need clear, consistent information about 3 vaccinations
" |vaccinations. 66 The information provided should be adapted to the female M
24, |Patients should be provided with knowledge on how to P | |patient’s condition.
- |verify the sources they use. If the female patient initially does not agree to vaccinate
25 Information about vaccinations should be presented in a P 67 her child, you should regularly check whether the patient M
*_|form that is understandable to the patient. * |has not changed her mind and talk about the reasons for
26 Anti-vaccination organizations should stop activities that P the decision.
threqt_en life'and health: = - 68. |The patient’s concerns should be identified and addressed. M
27 Physicians should be prepared to talk to patients with p _ -
* |anti-vaccination views. P - Physician, N - Nurse, M - Midwife
The information provided to the patient during a medical
28. apnO?ntmen: should be repeated during subsequent P Table 5. Concerns of the medical group expressed regarding
appointments. ! o
Institutions publishing health-related information could talkmg about vaccinations at work
29. [include some of it in a form that is attractive to the P Item Probl d d
recipient. o roblems expresse
30, |Patients need access to easily assimilable, proven, and p 1 There are views among medical staff that are contrary to P
* [reliable information on vaccinations. *_|science.
31 People with anti-vaccination opiniozs rs‘hould not be ghuests p 2 Medical staff cannot always distinguish facts from myths P
*_|on popular television programs with the largest reach. *|about vaccinations.
32 The public should be taught to independently verify the P 3. |Vaccination against influenza is not a vaccination 5
" |accuracy of information that appears on social media. routinely promoted by employers of medical entities.
33, |The basis of conspiracy theories in the media should be P Medical staff refrain from being vaccinated not only
* |clearly contradicted. 4. |because of fear of adverse events following immunization, P
34 Patients need real-life examples as arguments to convince P but also because of reluctance to miss work.
*_[them to get vaccinated. Unvaccinated medical staff do not provide adequate
35 Healthcare professionals should ensure that the patient P % information regarding vaccinations to patients. 3
tinderstandsithe information:provided 6. |Medical staff share anti-vaccination views with patients. P
36. |Patients need education about vaccinations. P - — -
7 Medical staff cannot always indicate a reliable source of 3
37 Patients need education on how to distinguish credible P information.
* |information from other information. 8 Some healthcare workers need encouragement to get the P
The information provided to the patient should be adapted vaccine against influenza.
38. |to the patient in terms of the language used, arguments, 4 . |Not all healthcare workers get vaccinated against P
and examples. influenza.
39 Up~t|o~bdate khnovlvledge about vaccinations should be P 10 There are different views on vaccinations among medical p
~_|available to healthcare workers. - |staff.
—d - -~
40. |Patients’ trust in physicians should be strengthened. P 11. :{':f;e are different views on vaccinations among medical P
4 Zatiz?ts zhor:jldbbed?du?latgd about vaccinations and their P 12, |There are people among healthcare workers who are not 5
* |doubts should be dispelled. * |fully convinced about vaccinations.
4. |The patient should be equipped with the ability to p Physicians are afraid of making decisions about
distinguish reliable information from false information 13. |vaccinating patients with immunodeficiencies, oncological P
43, |Physicians should have the opportunity to further gain P patients, and those suffering from rheumatic diseases.
~_|education in communication with the patient. 14. |Not all physicians have up-to-date knowledge about P
44. |p: t " ducati ination ki ledge. N - |vaccinations.
ar.en 2URGHUE & ucé renanyaccinaton xiowe -ge 15 Not all physicians have up-to-date knowledge in the field p
5. Pauent':scné%sltl:)bigact|vely encouraged to get vaccinated N - |of immunology.
against -19. There are people among health care workers who did
Medical staff could benefit from training in communication 16. |not take advantage of the opportunity to be vaccinated P
46. |with patients, which would include providing information N against COVID-19.
on vaccinations and discussing examples of staff work. h K ¢ "
47, |Medical staff could benefit from supplementary training N 17. [Some healthcare workers are against vaccination. N
" |courses on vaccinations. The employer does not provide the opportunity to be
The administrative enforcement system in the event of 18. vaccinated against influenza. N
48. |refusal to have; child vaccinated requires updating and N 19 There are different attitudes towards vaccinations among N
improving its effectiveness. * |healthcare workers.
V[O)ung zeodple could benefit frzmhan information campaign 50, |Healthcare workers who get vaccinated have concerns N
49. |about the diseases against which vaccinations are N * |about their health after vaccination.
dil’eCfe}‘i- § 51 Nursing staff working outside vaccination centers do not N
On social media, people who arouse sympathy and trust * |broaden their knowledge about vaccinations.
50. |among recipients should provide reliable information N According to some midwives, not all healthcare workers
about vaccinations. 22. |working with patients should be vaccinated against M
51 Information about vaccinations and the method of N influenza.
" |providing it should be adapted to the target group. There are people among medical staff who do not
52 Filter bubbles are worth mentioning in organized N 23. vaccinate their children by choice M
*_leducational campaigns. P - Physician, N - Nurse, M - Midwife
53 Medical staff need training on communication with the N
" |patients where they will receive feedback. .. . .
54 Sources of vaccine concerns need to be identified and N Healthcare workers (physwlans, nurses, m1dw1ves)
- |addressed.
55, |Additional consultation opportunities should be created for| Conversation about vaccinations with patients
* |parents who have more questions about vaccinations.
It is necessary to ensure consi;tent, (eliable media i . )
56. ﬁoverlagde on vaccinations that is consistent with current N Accordmg to all respondents, patients generally exhib-
nowledge. y : 2 . < "
57 Educational campaigns addressed to parents should be N ited insufficient kl‘lOWlCdgC about vaccinations. Patients
- often relied on unreliable sources of information, occa-
58. e process of closmg.websltes that spread content that N . ) ) R R . . i
threatens health and life should be made easier. sionally avoided discussing vaccinations during medical
The information provided to patients by medical staff Itati lacked s 1 b :
59. [should be tailored to the patient in such way, so that it is M consultations, lacke opportumtles to learn about vaccine-
fully understandable. 1 i
Medical staff could benefit from training on how to p.rcventable dle:aSCS.(VPDS) and dlsplayed a degree of
60. |reach people with extremely negative views regarding M distrust towards medical doctors. Among the healthcare
vaccinations. id hysici £13 K ledged
61. Patiepts should be encquraged to, among otherAthings: by M p‘l'OVl. Crs, one.p yswla'n (Out o ) ac n‘ow ©f ge. e)fpe-
medical staff to use reliable sources of information. _ riencing negative emotions when discussing vaccinations
62 The message regarding vaccinations should be attractive M = 4 5 % 5 3 A i
* |to the patient. with patients holding anti-vaccination views. Additionally,
Patient: Id benefit fr i i ot : d
B | e et e olRes O PEARA0NG M one midwife (out of 3) stated that medical staff tended to
Medical staff could benefit from training on effective avoid such confrontations. Pregnant patients expressed
64 communication with patients, which would take into M < 5 %
* |account practical aspects of discussing anti-vaccination doubts about vaccinations. Accordmg to another respon-
views with patients. dent (a midwife), first-time mothers usually struggled to
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comprehend the health information provided to them, and
sometimes they were uncertain about which vaccinations
they declined to consent to.

Conversation about vaccinations at work, with
co-workers

According to the majority of physicians surveyed (8 out
of 13), not all healthcare workers had up-to-date knowledge
about vaccinations sufficient for effective patient commu-
nication. One out of four nurses stated that nursing staff’
working outside of vaccination centers did not actively
update their knowledge in this area. Seven physicians, two
nurses, and one midwife observed that some healthcare
workers held views contrary to current scientific understand-
ing and shared these perspectives with patients. There was
also noted difficulty among medical professionals in distin-
guishing between factual information and myths regarding
vaccinations. Furthermore, vaccination against influenza
was not routinely promoted by employers within medical
entities. Medical stafl sometimes refrained from vaccina-
tions due not only to concerns about adverse events, but
also from reluctance to be absent from work. One midwife
stated that she had encountered medical stall who chose not
to vaccinate their own children.

Conversation about vaccinations in the family

The respondent, identified as an authority figure within
their immediate environment, generally influenced the vac-
cination attitudes of their family members, although occa-
sional instances arose where family members did not seck
the respondent's counsel on vaccination matters. Delays in
timely vaccinations of healthcare workers’ children were
primarily attributed to organizational challenges rather than
parental choice. The knowledge level of medical stall was
occasionally insufficient to adequately address concerns
about vaccinations raised by their family members.

Conversation on the respondent’s attitude towards
vaccinations

Concerns about vaccinations appeared also among
medical staff. One of the interviewed midwives believed
that vaccinations were administered to children at too early
an age. Respondents also repeatedly highlighted the issue
of healthcare workers lacking time or motivation to inde-
pendently update their knowledge on vaccinations. There
was a sentiment that medical specialists alone are primar-
ily responsible for staying updated on vaccination-related
topics. Moreover, respondents criticized the media for inad-
equately emphasizing vaccinations and prevention, contrib-
uting to a prevailing state of information chaos.

Medical and nursing students

Conversation on vaccinations at the higher education
institutions

According to the majority of respondents, the issue of
vaccinations (except for vaccinations against COVID-19)
does not come up in regular conversation. Moreover, experi-
ences related to promoting vaccinations by higher education
institutions varied among respondents. Some indicated that
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their university had been promoting vaccinations against
influenza. However, some pointed out that the promotion
of vaccinations against influenza at the university began
only after the outbreak of the COVID-19 pandemic. What
is more, not every respondent regularly sought vaccination
against seasonal flu. This was due to lack of confidence in
this vaccination. Such respondents do not feel the need for
such vaccinations because: they have doubts about the need
for vaccination against influenza, they consider themselves
healthy people, they do not believe in the effectiveness of
vaccination (such arguments were given by 4 out of 10
medical students), and because people from their immediate
environment have discouraged them from being vaccinated.
In addition, they believe that they knew too little about vac-
cinations against influenza as no-one had yet explained to
them why they should be vaccinated and why vaccinations
were so important. On top of that, they felt that the lack of
need for influenza vaccination is justified by the lack of
knowledge about the course of influenza and the issue of
virus mutations. Furthermore, according to other students,
the university did not encourage vaccinations against infec-
tious diseases, including influenza. Three (out of 10) nursing
students believe that the campaign to vaccinate students
against influenza at the university is inefficient and not very
effective.

Opinions are divided among students regarding the
teaching of the topic of vaccination within their followed
curriculum. Moreover, respondents also mentioned that in
their followed curriculums, the subject of immunology alone
addresses the concept and practice of vaccination. While six
out of 20 students (nursing and medical) positively assessed
the proffered information in this area, in the opinion of six
out of ten medical students, not enough attention is paid
to the topic of vaccinations. Indeed, one 5Sth-year medical
student stated that so far, during his studies, topics related
to vaccinations had been discussed “casually”. He believes
that he has minimal knowledge about vaccinations. He also
stated that his go-to source of knowledge about vaccina-
tions is the Google search engine. The polled students do,
however, state that the topic of vaccination and anti-vacci-
nation movements does come up in private conversation.
Eight out of ten nursing students also believe that not enough
attention is paid to vaccinations during their classes. The
students emphasized that this topic was discussed during
pediatrics classes and was limited only to learning the immu-
nization schedule.

Overall, students of both fields believe that educating
medical school students about vaccinations is insufficient.
To complement it, there should be more practical classes on
vaccinations with the participation of patients. Moreover,
according to the majority of students of both fields, lecturers
do not sufficiently provide information about vaccinations.
Both medical and nursing students also repeatedly empha-
sized the lack of practical classes in communication with
patients. In addition, students fear having any conversation
with patients regarding this issue. There was also an opinion
that the problem in a potential conversation with a patient
about vaccinations was that patients lacked “elementary
knowledge” in this area.
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The outcome of this situation is that students have
proposed introducing one subject devoted exclusively to
vaccinations, the aim of which is to systematize knowledge
in this field. Therein, the students suggested that greater
empbhasis should be placed on subjects such as vaccine com-
position, classification of vaccine preparations, their safety
and efficacy, the activities of anti-vaccination movements
and techniques for effective patient communication. Of note,
three out of 20 students had experienced a negative opinion
about vaccinations among their lecturers (including doctors).

Conversation on vaccinati

oo it

s with people from one’s
t (family/friends)

envir

Issues related to vaccinations are seldom discussed in
the respondents' immediate environment (except vaccina-
tions against COVID-19). Therein, however, Issues related
to influenza and HPV vaccinations were the more frequent
topic. Regarding being vaccinated against the flu, opinions
among the respondents' closest relatives vary. Very often, the
respondents pointed out that people from their immediate
environment (family/friends) were against these vaccina-
tions. Respondents also provided examples of their parents
and grandparents voluntarily receiving the flu shot, but dis-
couraging younger people from doing so.

According to the respondents, no one in their immediate
environment questions vaccinations for children, and people
from the immediate environment vaccinate their children
according to the immunization schedule (Polish: PSO).
They know they are obliged to and they do not question it.
Most respondents did not encounter any support for anti-
vaccination movements among their relatives.

Conversation on the respondent’s attitude towards
vaccinations

All of the respondents supported the notion of being
vaccinated, and considered current vaccines to be effective
and safe. Moreover, the current immunization schedule
raised no objections. Their attitude towards vaccinations,
however, depended on their trust in medical stafl, primary
care physicians and pediatricians, as well as on the knowl-
edge obtained at the university.

The students did, however, point out that fake news
about vaccinations were prevailing on the Internet and in
the media. In their opinion, in order to prevent the spread of
this false information, education in the field of vaccination
should be extended, which should cover school-age children
and youth in secondary schools. Moreover, they held that
vaccinations should be promoted by celebrities and politi-
cians. All respondents believed that public confidence in
vaccinations should be increased. An educational campaign
aimed at children, teenagers, and adults was suggested by
17 out of 20 students. Accordingly, education for children
should take place within formal classes in their schools, for
youth and adults via the Internet (e.g. in social media, on
YouTube), and for seniors — via the press and TV programs.

Over all, the study revealed that medical and nursing
students had very limited knowledge about vaccinations,
and were not familiar with the immunization schedule.
Moreover, they had no knowledge about the etiology and
prevention of VPDs, or of vaccine mechanisms of action,
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their efficiency and purposefulness. In addition, medical
and nursing students did not know what combined vaccines
were.

DISCUSSION

Most important results

Our study has uncovered numerous issues related to
the approach to vaccinations among medical staff, and
students in medical fields, as well as within their environ-
ment. Indeed, within the healthcare sector, some individu-
als oppose vaccinations, refuse to vaccinate their children,
and even advise patients against certain vaccinations.
These findings have also allowed us to identify specific
needs arising from these issues. Communication problems
with patients were repeatedly highlighted, including insuf-
ficient time to address patient doubts, difliculties patients
have in understanding medical terminology, and challeng-
ing emotions arising during conversations, especially with
patients who oppose vaccinations. These communications
issues often lead to the avoidance of vaccination topics in
subsequent appointments. Furthermore, outpatient clinics
lack adequate educational materials, such as leaflets and
audiovisual content, to counteract the misinformation spread
by anti-vaccination organizations’ websites and in conversa-
tions between patients.

Our study found that medical students generally exhibited
favorable attitudes towards vaccinations, although excep-
tions were noted. Often, the highlighted issues included
insufficient knowledge about vaccinations and the need to
broaden the scope of topics covered in university curricula.

Reference to the literature on the subject

The decision to receive vaccination is a multifaceted
process influenced by numerous factors, making patient
communication on this topic particularly challenging. This
complexity was highlighted by participants in our study and
has been extensively documented in the scientific literature.
A systematic review of 38 qualitative studies [17] by Norwe-
gian researchers, for example, examined the views and expe-
riences of parents and guardians regarding communication
about routine vaccinations for children under the age of six.
Parents expected more information than they received and
expected a balanced presentation of the potential benefits
and risks of taking the vaccine. Healthcare workers were
seen as an important information source, but concurrently,
the parents expressed dilliculty in determining which sources
were the most reliable and provided unbiased and balanced
information. Our study also confirms the critical importance
of ellective communication regarding vaccinations, under-
scoring the necessity for training healthcare workers and
medical students in this area.

Pierz ef «al., in another publication on supporting
American healthcare workers in effective communication
on vaccinations, noted that the constant battle against misin-
formation among patients causes frustration among medical
staff and negatively affects the physician-patient relation-
ship. This issue was also confirmed by medical doctors who
took part in our study [19]. Dempsey ef al., in a review study
describing the impact of medical staff communication on
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the attitudes of patients and taking of vaccines against HPV,
mentioned the so-called “best practices”, which included
short, firm, and unambiguous messages, and if resistance
is encountered, the use of more complex techniques, such
as motivational interviewing [20]. The authors of “Good
practices in vaccination” suggest introducing professional
doctors-influencers and other healthcare professionals into
the public space who would provide health-related informa-
tion in a straightforward way [12].

The need for postgraduate education of healthcare
workers in the field of vaccinations, highlighted in this study,
has also been demonstrated in other studies in the group of
gynecologists [21-23], midwives [24], family doctors [25],
nurses [26] and pharmacists [27]. Our study also confirmed
the problem of insufficient knowledge about vaccinations
among medical students [28-33], although it sometimes
happens that students consider their knowledge about vac-
cinations as being adequate [34].

Strengths and limitations of the study

The strength of the study is the relatively large group
of respondents — 40 individual interviews were conducted
in 2 groups. Such large groups are rare in qualitative
studies on vaccination. The multidimensional approach to
the topic is another advantage — the issue of vaccinations
was analyzed not only in the context of the respondent's
own views, but also in relation to the place of work/study
(attitude of work/study colleagues towards vaccinations,
availability of vaccinations against influenza in the place
of work/study), as well as in relation to issues raised in
conversations with patients, family and friends. The psy-
chological aspect, however, might be a limitation — the risk
of respondents giving answers that are not entirely honest
and tailored to the recipient (medical university employee)
due to their fear of being judged.

A further limitation of the study is not including students
of other medical fields, e.g. emergency medical services,
pharmacy, laboratory diagnostics, etc. Another potential
issue is the choice of the study group. The respondents
were selected purposefully and using the snowball method.
Despite the encouragement to focus on vaccinations other
than those against COVID-19, the respondents returned to
the topic of the pandemic and mostly commented on vac-
cinations related to it. Moreover, the dynamic course of
regulations regarding the COVID-19 pandemic could have
changed the perception of vaccinations in the general popu-
lation in a short time, and already after the end of our study.

CONCLUSIONS

All respondent groups have identified a pervasive issue
of information chaos in the media and a lack of consistent
dissemination of reliable vaccination information. Continu-
ous professional development is imperative for healthcare
professionals to maintain up-to-date knowledge on immu-
nization practices and to strengthen their capacity for criti-
cally evaluating the validity and reliability of information
sources. Additionally, healthcare workers' competencies in
effectively communicating with patients who hold unscien-
tific views must be improved through appropriate training
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and access to relevant materials. Patients in turn should have
access to concise, understandable and reliable information
that justifies the need for vaccination against specific infec-
tious disecases.

The negative portrayal of healthcare workers in the
media exacerbates the crisis of authority and diminishes
patient trust. Consequently, medical and nursing curricula
should incorporate dedicated subjects on vaccinations and
patient communication, with a strong emphasis on practi-
cal training in these areas. Moreover, medical universities
should actively promote influenza vaccinations among their
students.
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8. Oswiadczenia wspotautorow

Warszawa, 25.09.2025 1.
Paulina Maria Nowicka

(imig i nazwisko)

OSWIADCZENIE

1. Jako wspoétautor pracy pt. ,,Socio-economic determinants of childhood vaccination
coverage in high-income countries: a scoping review” o$wiadczam, ze mdj wkiad
merytoryczny W przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: opracowanie koncepcji pracy,
zestawianie danych, analiza danych, interpretacja wynikéw, pisanie manuskryptu,
krytyczna weryfikacja pracy, korekta w trakcie recenzji, zatwierdzenie wersji do druku.
Moj udziat procentowy w przygotowaniu publikacji okreslam jako 100%.

2. Jako wspotautor pracy pt. ,,Socio-economic determinants of the second-dose measles
vaccination coverage in Poland” o$wiadczam, ze modj wktad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w
formie publikacji stanowi: udziat w opracowaniu koncepcji badania, zestawianie
danych, analiza danych, interpretacja wynikéw, pisanie manuskryptu, krytyczna
weryfikacja pracy, korekta w trakcie recenzji, zatwierdzenie wersji do druku.

MOoj udziat procentowy w przygotowaniu publikacji okreslam jako 60%.

3. Jako wspétautor pracy pt. ,,Granularity matters: measles first- and second-dose
vaccination coverage in Poland, 2014-2018” o$§wiadczam, ze mdj wktad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w
formie publikacji stanowi: udzial w opracowaniu koncepcji badania, zestawianie
danych, analiza danych, interpretacja wynikoéw, pisanie manuskryptu, krytyczna
weryfikacja pracy, korekta w trakcie recenzji, zatwierdzenie wersji do druku.

Moj udziat procentowy w przygotowaniu publikacji okre§lam jako 55%.

69



4. Jako wspétautor pracy pt. ,,Attitudes towards vaccinations in selected medical groups
in Poland” o$wiadczam, ze méj wklad merytoryczny w  przygotowanie,
przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikaciji
stanowi: opracowanie koncepcji badania, przeprowadzanie badania, zestawianie
danych, analiza danych, krytyczna weryfikacja pracy, korekta w trakcie recenzji,
zatwierdzenie wersji do druku.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 15%.

Rombnn  Nown thaon

(podpis o$wiadczajacego)
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Warszawa, 08.09.2025 r.

Mariusz Gujski

(imig i nazwisko)

1.

OSWIADCZENIE

Jako wspolautor pracy pt. ,.Socio-economic determinants of the second-dose measles
vaccination coverage in Poland” oswiadczam, ze modj wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w
formie publikacji stanowi: udzial w opracowaniu koncepcji badania, pisanie
manuskryptu, krytyczna weryfikacja pracy, zatwierdzenie wersji do druku.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 10%.

Jako wspolautor pracy pt. ,.Granularity matters: measles first- and second-dose
vaccination coverage in Poland, 2014-2018" o$wiadczam, ze méj wklad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w
formie publikacji stanowi: udzial w opracowaniu koncepcji badania, pisanie
manuskryptu, krytyczna weryfikacja pracy, zatwierdzenie wersji do druku.

Mo¢j udzial procentowy w przygotowaniu publikacji okreslam jako 10%.

Jako wspdlautor pracy pt. ,,Attitudes towards vaccinations in selected medical groups
in Poland” oswiadczam, ze mdj wkiad merytoryczny w przygotowanie,
przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
stanowi: znaczacy wklad w koncepcje i projekt pracy. nadzér merytoryczny.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 4%.

Jednoczesnie wyrazam zgode na wykorzystanie ww. prac jako czesci rozprawy doktorskiej lek.

Pauliny Marii Nowickiej.

i§ oswiadczajacego)
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Warszawa, 08.09.2025 r.
Zbigniew Lewandowski

(imig¢ i nazwisko)

OSWIADCZENIE

1. Jako wspotautor pracy pt. ..Socio-economic determinants of childhood vaccination
coverage in high-income countries: a scoping review” o$wiadczam, ze mdj wkiad
merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi: udzial w opracowaniu koncepcji
badania, zestawianie danych, statystyczna analiza danych, pisanie manuskryptu,
krytyczna werytikacja pracy, zatwierdzenie wersji do druku.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 25%.

2. Jako wspdlautor pracy pt. ,Granularity matters: measles first- and second-dose
vaccination coverage in Poland, 2014-2018” oswiadczam, ze m6j wklad merytoryczny
w przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w
formie publikacji stanowi: udzial w opracowaniu koncepcji badania, zestawianie
danych, statystyczna analiza danych, pisanie manuskryptu, krytyczna weryfikacja
pracy, zatwierdzenie wersji do druku.

Mo¢j udzial procentowy w przygotowaniu publikacji okreslam jako 30%.

Jednoczesnie wyrazam zgode na wykorzystanie ww. prac jako czgsci rozprawy doktorskiej

lek. Pauliny Marii Nowickiej.

(podpis oswiadczajacego)
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Warszawa, 03.09.2025 r.

Bolestaw Samolinski

(imig i nazwfsko)

1

OSWIADCZENIE

Jako wspdtautor pracy pt. ,,Socio-economic determinants of the second-dose measles .
vaccination coverage in Poland” oswiadczam, ze mdj wklad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w
formie publikacji stanowi: udzial w opracowaniu koncepcji badania, krytyczna
weryfikacja pracy, zatwierdzenie wersji do druku.

Méj udziat procentowy w przygotowaniu publikacji okreslam jako 10%.

Jako wspolautor pracy pt. ,,Granularity matters: measles first- and second-dose
vaccination coverage in Poland, 2014-2018” o$wiadczam, ze moj wkiad merytoryczny
W przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w
formie publikacji stanowi: udzial w opracowaniu koncepcji badania, krytyczna
weryfikacja pracy, zatwierdzenie wersji do druku.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 5%.

Jednocze$nie wyrazam zgode na wykorzystanie ww. pracy jako czgsci rozprawy doktorskiej

lek. Pauliny Marii Nowickiej.

........... ( /\ D \/’}

(poé)is og\wiadczajqcego)
\
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Warszawa, 28.08.2025 r.
Anna Ktak

(imi¢ i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. .Attitudes towards vaccinations in selected medical groups in
Poland” o$wiadczam, ze moj wklad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: opracowanie
koncepcji badania, pozyskanie danych, analiza i interpretacja wynikow, opracowanie pracy,

korekta w trakcie recenzji. ostateczne zatwierdzenie wersji do druku.

Mo6j udzial procentowy w przygotowaniu publikacji okreslam jako 25%.

Jednoczesnie wyrazam zgode na wykorzystanie ww. pracy jako czgsci rozprawy doktorskiej

lek. Pauliny Marii Nowickiej.

(podpis oswiadczajacego)
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Warszawa, 24.09.2025 r.

Magdalena Ku$mierska-Bucon

(imi¢ 1 nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,Attitudes towards vaccinations in selected medical groups in
Poland” o$wiadczam, ze mdj wkiad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: analiza wynikow,

pisanie manuskryptu, zatwierdzenie wersji do druku.
Moj udzial procentowy w przygotowaniu publikacji okreslam jako 15%.

Jednoczesénie wyrazam zgode na wykorzystanie ww. pracy jako czescei rozprawy doktorskiej
lek. Pauliny Marii Nowickiej.

(podpis oswiadczajacego)
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Warszawa, 24.09.2025 r

Zygmunt Grochal

(imig i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. , Attitudes towards vaccinations in selected medical groups in
Poland” o$wiadczam, ze moj wkiad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: analiza

wynikéw, pisanie manuskryptu, zatwierdzenie wersji do druku.
Moj udziat procentowy w przygotowaniu publikacji okreslam jako 10%.

Jednoczesnie wyrazam zgode na wykorzystanie ww. pracy jako czesci rozprawy
doktorskiej lek. Pauliny Marii Nowickiej.

G
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Warszawa, 03.09.2025 r.
Mira Lisiecka-Bietanowicz

(imi¢ i nazwisko)

OSWIADCZENIE

Jako wspélautor pracy pt. ,Attitudes towards vaccinations in selected medical groups in
Poland” o$wiadczam, ze méj wkiad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: opracowanie
koncepcji badania, interpretacja wynikéw, krytyczna weryfikacja pracy, korekta w trakcie

recenzji, nadzor merytoryczny, zatwierdzenie wersji do druku.
M6j udziat procentowy w przygotowaniu publikacji okreslam jako 10%.

Jednoczesnie wyrazam zgode na wykorzystanie ww. pracy jako czesci rozprawy doktorskiej
lek. Pauliny Marii Nowickiej.

(podpis o$wiadczajacego)
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Warszawa, 24.09.2025 r.

Agnieszka Drab

(imi¢ i nazwisko)

OSWIADCZENIE

Jako wspélautor pracy pt. ,Attitudes towards vaccinations in selected medical groups in
Poland” o$wiadczam, ze mé6j wklad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badafi oraz przedstawienie pracy w formie publikacji stanowi: krytyczna
weryfikacja pracy, zatwierdzenie wersji do druku.

Mo6j udziat procentowy w przygotowaniu publikacji okreslam jako 7%.

Jednocze$nie wyrazam zgocfe na wykorzystanie ww. pracy jako czgsci rozprawy doktorskiej
lek. Pauliny Marii Nowickiej.

(podpis oswiadczajgcego)
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Barttomiej Drop

(imi¢ i nazwisko)

OSWIADCZENIE

Warszawa, 24.09.2025 r.

Jako wspotautor pracy pt. ,,Attitudes towards vaccinations in selected medical groups in

Poland” o$wiadczam, ze moj wkiad merytoryczny w przygotowanie, przeprowadzenie i

opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: krytyczna

weryfikacja manuskryptu, zatwierdzenie wersji do druku.

Moj udzial procentowy w przygotowaniu publikacji okreslam jako 4%.

Jednoczes$nie wyrazam zgode na wykorzystanie ww. pracy jako czesci rozprawy doktorskiej

lek. Pauliny Marii Nowickiej.
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Signed by / Podpisano
przez:

Barttomiej J6zef Drop
Uniwersytet Medyczny
w Lublinie

Date / Data: 2025-09-
27 10:02

(podpis o$wiadczajacego)



Warszawa, 05.09.2025 r.
Artur Bialoszewski

(imig¢ i nazwisko)

OSWIADCZENIE

Jako wspolautor pracy pt. ,,Attitudes towards vaccinations in selected medical groups in
Poland” oswiadczam, ze moj wklad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: opracowanie
koncepcji badania, interpretacja danych do pracy, krytyczna weryfikacja pracy, zatwierdzenie

wersji do druku.
Moj udzial procentowy w przygotowaniu publikacji okreslam jako 5%.
Jednoczes$nie wyrazam zgode na wykorzystanie ww. pracy jako czgsci rozprawy doktorskiej

lek. Pauliny Marii Nowickiej.

Artur Zygmunt
Biatoszewski

(podpis o$wiadczajacego)
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Warszawa, 24.09.2025 r.

Jarostaw Pinkas

(imig i nazwisko)

OSWIADCZENIE

Jako wspotautor pracy pt. ,,Attitudes towards vaccinations in selected medical groups in
Poland” o$wiadczam, ze mdj wklad merytoryczny w przygotowanie, przeprowadzenie i
opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi: krytyczna

weryfikacja pracy, zatwierdzenie wersji do druku.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 5%.

Jednoczesnie wyrazam zgode na wykorzystanie ww. pracy jako czesci rozprawy doktorskiej

lek. Pauliny Marii Nowickiej.

Signed by /
Podpisano przez:

Jarostaw Jan
Pinkas

Date / Data:
2025-09-26 13:51

(podpis oswiadczajacego)
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