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2. WYKAZ STOSOWANYCH SKROTOW

POZ — podstawowa opieka zdrowotna

PHCS (ang. primary healthcare settings) — placowki podstawowej opieki zdrowotnej

HCWs (ang. healthcare workers) — pracownicy ochrony zdrowia

RT-PCR (ang. real-time reverse transcription polymerase chain reaction) — reakcja
tancuchowa polimerazy z odwrotng transkryptaza W czasie rzeczywistym

POCT (ang. point-of-care test) — szybki test przytdézkowy

HAI (ang. healthcare-associated influenza) — grypa zwigzana z opiekg zdrowotna

ILI (ang. influenza-like-illness) — infekcja grypopodobna

ARI (ang. acute respiratory infection) — ostra infekcja drog oddechowych

WHO (ang. World Health Organization) — Swiatowa Organizacja Zdrowia

ACIP (ang. the US Advisory Committee on Immunization Practices) — Amerykanski Komitet
Doradczy ds. Szczepien Ochronnych

NTS (ang. nasal and throat swabs) — wymazy z nosa i gardta

EIS (ang. electrochemical impedance spectroscopy) — elektrochemiczna spektroskopia
impedancyjna

PPV (ang. positive predictive value) — dodatnia warto$¢ predykcyjna



3. STRESZCZENIE W JEZYKU POLSKIM

Wstep: Grypa jest ostra infekcja drog oddechowych o etiologii wirusowej, o potencjalnie
cigzkim 1 $miertelnym przebiegu. Opublikowane dane potwierdzaja hipoteze, ze pracownicy
ochrony zdrowia moga by¢ wektorem rozprzestrzeniania si¢ grypy wsrod hospitalizowanych
pacjentow, cho¢ zwraca si¢ uwage na potrzebg prowadzenia badan majacych na celu
oszacowanie obcigzenia infekcjami drog oddechowych, zwtaszcza grypy, w grupie personelu
medycznego oraz okreslenie ich roli w przenoszeniu zakazen drog oddechowych zwigzanych
z opieka zdrowotna. Swiatowa Organizacja Zdrowia zaleca, aby pracownicy ochrony zdrowia
co roku otrzymywali szczepienie przeciw grypie, bowiem jest ono uwazane za wazng
strategi¢ ograniczania transmisji infekcji. Wiadomo, ze stosowanie powyzszego zalecenia
pozostaje na niskim poziomie — potrzebnych jest wigcej informacji odnosnie barier
dotyczacych szczepienia personelu medycznego przeciw grypie, celem poprawy strategii
dziatan zwigkszajacych poziom zaszczepienia.

Cele badania: (1) Gtownym celem niniejszego badania bylo okreslenie czestosci
wystgpowania  (wykrywalnosci) mikrobiologicznej wirusa grypy wsrod — personelu
medycznego w sezonie epidemicznym grypy 2019/20 za pomocg innowacyjnego szybkiego
testu (urzadzenie Flu SensDx) oraz skorelowania ze zmiennymi demograficzno-zawodowymi
(wiek, pte¢, zawdd, miejsce Oraz staz pracy), statusem zaszczepienia przeciw grypie oraz
wystgpowaniem objawow choroby grypopodobnej. Dodatkowym celem byta analiza
wskaznikow zaszczepienia przeciw grypie wraz z czynnikami motywujacymi oraz barierami
wsrdd uczestnikow badania w dwoch sezonach 2018/19 oraz 2019/20. (11) Przeprowadzono
ukierunkowany przeglad literatury, celem oceny zachorowalno$ci na grype wsrod personelu
medycznego, wystepowania grypy zwiazanej z opiekg zdrowotng, nakreslenia korzysci ze
szczepienia pracownikéw ochrony zdrowia przeciw grypie dla pacjentow oraz dla personelu
medycznego, oceny zagadnien zwigzanych z poziomem zaszczepienia, deklarowanymi
motywatorami oraz barierami oraz przegladu interwencji majacych na celu zwigkszenie
zasiegu szczepien w tej grupie zawodowe;j.

Material i metody: () Badanie przekrojowe przeprowadzono w okresie od stycznia do marca
2020 r. we Wroctawiu wsrod pracownikow z pigtnastu placowek podstawowej opieki
zdrowotnej (POZ; dobér systematyczny) oraz wybranych oddziatow szpitalnych (dobor
celowy), z ostateczng taczng liczbg 165 uczestnikow. Badanie zostato przerwane
przedwczesnie z powodu pandemii COVID-19. Materiat do analizy obecnosci wirusa grypy

stanowity wymazy z gardla i nosa, ktore pobierano podwoéjnie — jedna para zostata
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przeznaczona do przeprowadzenia szybkiego testu na miejscu, a druga para do wykonania
testu molekularnego reakcji tancuchowej polimerazy z odwrotng transkryptaza (RT-PCR;
,,ztoty standard” diagnostyczny). Szybki test wykonano innowacyjnym zestawem Flu SensDx
(bezposrednia detekcja biatka M1 wirusa grypy metodg elektrochemicznej spektroskopii
impedancyjnej, EIS — ocena jakosciowa). DO oceny poziomu zaszczepienia oraz
wystepowania objawow infekcji  grypopodobnej wykorzystano autorski kwestionariusz
ankiety o wysokim poziomie standaryzacji. Zmienne kategorialne poréwnano za pomoca
testow y? Pearsona z poziomem istotnosci p = 0,05. (I11) Przeprowadzono ukierunkowane
przeszukiwanie literatury w serwisie PubMed, uwzgledniajac publikacje z okresu styczen
2000 — czerwiec 2020 w jezyku angielskim oraz polskim, zarowno prace oryginalne, jak i
pogladowe. Przeanalizowano dane dotyczace pracownikow medycznych oraz personelu
pomocniczego placéwek ochrony zdrowia, niezaleznie od kraju, w ktérym przeprowadzono
badanie.

Wyniki: Uzyskano tacznie 150 par probek wymazow z nosa i gardia oraz zebrano 165
kompletnie wypetnionych kwestionariuszy. (1) Wszystkie zebrane probki wymazow (gardto-
nos) zostaly przebadane urzadzeniem Flu SensDx (N = 150). Jedna probka pochodzaca z
gardia byta pozytywna (<1%), dwie byty zakwalifikowane jako wynik niepewny (1,3%), a
pozostate probki byly negatywne (98,0%; 147/150); z kolei prawie potowa probek
pochodzacych z nosa zostata oceniona jako dodatnia (44,0%; 66/150), pozostate z nich byly
ujemne i nie uzyskano niepewnych wynikow — ze wzgledu na powyzsze, do dalszej analizy
przyjeto tylko wyniki pochodzace z probek pobranych z nosa. Wsrod pozytywnie
przebadanych uczestnikow, 60,6% (40/66) byto bezobjawowych, a 63,6% (42/66) byto
zaszczepionych przeciw grypie w sezonie badania (2019/20), ale powyzsze rdznice nie byty
istotne statystycznie (p > 0,05). W niniejszym badaniu wykorzystano rowniez techniki
molekularne (RT-PCR) — tacznie przebadano nimi 16,7% (25/150) probek z gardta oraz 32%
(48/150) probek z nosa. Dwie probki z gardta i 60,4% (29/48) probek z nosa byty dodatnie.
Pelng spojnos¢ pomiedzy wynikami szybkiego testu oraz molekularnymi (odsetek wynikow
prawdziwie dodatnich i ujemnych) osiagnigto w 96,0% wymazoéw z gardia i 81,3% wymazoéw
z nosa. Wsrod uczestnikow pozytywnie przebadanych metoda RT-PCR (N = 29), 69,0% byto
zaszczepionych przeciw grypie w sezonie badania, a 55,2% byto bezobjawowych, ale
powyzsze zmienne byly nieistotne statystycznie. Poziom zaszczepienia przeciw grypie
wyniost 61,2% (101/165) w sezonie 2019/20 oraz 47,9% (79/165) w sezonie 2018/19 dla
wszystkich uczestnikow. Wskazniki szczepien wedlug zawodow, odpowiednio dla sezonu
2018/19 i 2019/20, wahaty si¢ od 34,9% do 41,9% dla pielgegniarek i od 63,0% do 78,3% dla
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lekarzy, przy czym lekarze statystycznie czesciej byli zaszczepieni, w przeciwienstwie do
pielegniarek (p < 0,01). Wykonanie szczepienia przeciw grypie w sezonie 2019/20 bylo takze
silnie skorelowane z wykonanym szczepieniem w poprzednim sezonie 2018/19 (p < 0,001).
Che¢ chronienia siebie (98,1%) byta gtownym powodem wykonania szczepienia, za$
najczesciej zglaszane bariery to brak czasu (30,4%) oraz I¢k przed dziataniami
niepozadanymi (15,2%). (11) Dane uzyskane w wyniku przegladu literatury przedmiotu,
pokazuja, ze grypa zwigzana z opieka zdrowotng jest uznanym problemem, a szczepienie
przeciw grypie jest bezpieczne i skuteczne oraz moze ograniczy¢ zakazenia wirusem grypy
wsrod personelu medycznego oraz liczbe dni absencji chorobowej. Z kolei korzysci ptynace
ze szczepienia pracownikow ochrony zdrowia przeciw grypie dla pacjentow sa nadal
niespojne i szeroko dyskutowane. Wskazniki poziomu zaszczepienia przeciw grypie wsrod
pracownikow ochrony zdrowia pozostaja ogolnie na niskim poziomie i zmieniaja si¢ w czasie,
a takze w zaleznosci od regionu i zawodu (lekarze/pielggniarki). W niniejszym przegladzie
literatury wykazano, ze dane dotyczace poziomu zaszczepienia polskich pracownikow
medycznych sg rozbiezne i fragmentaryczne — od ok. 5% do nawet 62% zaszczepionych
lekarzy. Dotychczasowe doswiadczenia pokazuja, ze bledne przekonania mozna
zredukowac/skorygowac dzigki dobrze zaplanowanemu programowi edukacyjnemu, a dostep
do szczepien mozna poprawic¢ proponujgc bezptatne szczepienia w miejscu pracy.

Whnioski — implikacje praktyczne: (I) Chociaz wyniki niniejszego badania pokazujg, ze
szczepienie przeciw grypie nie zmniejsza czgsto$ci wykrywania wirusa grypy za pomocg testu
Flu SensDx, ani zglaszanych objawdw choroby grypopodobnej u badanych uczestnikow, to
zasadne jest przeprowadzenie poglebionych badan w celu precyzyjnego oszacowania
czestosCi wystepowania zakazenia wirusem grypy wsrod pracownikow ochrony zdrowia.
Wyniki niniejszego badania pokazuja, ze osoby bez objawdéw moga wydziela¢ wirusa grypy
(jednoczesna detekcja biatka M1 oraz materialu genetycznego wirusa), zatem w konsekwencji
fizyczne s$rodki zapobiegawcze oparte wylacznie na objawach (noszenie masek,
mycie/dezynfekcja rak) moga by¢ niewystarczajace. (11) Bioragc pod uwagg bezpieczenstwo,
skuteczno$¢ oraz inne mozliwe korzysci ptynace ze szczepien przeciw grypie, uzasadnione sg
wszelkie wysitki na rzecz zwigkszenia wskaznikow szczepien przeciw grypie wsrdd
pracownikow ochrony zdrowia, szczegdlnie w czasie pandemii COVID-19. Biorgc pod uwage
glowne motywy oraz bariery dotyczace Szczepienia, podczas kampanii promocyjnej warto
koncentrowac¢ si¢ nie tylko na zwigzanych ze szczepieniem korzysciach dla pacjentéw, ale
przede wszystkim podkresla¢ korzysci osobiste dla personelu medycznego oraz zapewnic¢

organizacje programu bezptatnych szczepien W miejscu pracy.
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4. STRESZCZENIE W JEZYKU ANGIELSKIM

Background: Influenza (flu) is an acute respiratory infection (ARI) of viral etiology, with a
potentially severe and fatal course. The published data support the hypothesis that healthcare
workers (HCWs) can act as a vector for the spread of influenza among hospitalized patients.
In the literature, the authors point to the need for research to estimate the burden of ARI,
especially influenza, in the HCWs group and determine their role in the transmission of
healthcare-associated respiratory infections. The World Health Organization (WHQO) and the
US Advisory Committee on Immunization Practices (ACIP) both recommend that healthcare
workers should receive influenza vaccination annually because vaccination of HCWs is
considered an important strategy for reducing the transmission of influenza. Compliance with
recommendations on influenza vaccination is known to be low. Understanding barriers to
influenza vaccination is important and essential for increasing the levels of compliance with
vaccination recommendations.

Aims: (1) Main aim of the present survey was to determine the prevalence (detectability) of
the microbiological presence of the influenza virus among HCWs during the epidemiological
2019-2020 season using novel point-of-care test (POCT; the Flu SensDx device) and to
correlate it with the socio-professional variables, vaccination status and clinical symptoms of
influenza-like-illness (ILI). The additional objective of this study was to analyze vaccination
rates and motivators for, and barriers to influenza vaccination among the participating HCWs
in the 2018-2019 and 2019-2020 influenza seasons.

(I1) To provide a holistic view of issues related to influenza vaccination among medical staff,
a targeted literature review was conducted. The primary aims of this review were to assess the
incidence of influenza among medical personnel, to assess healthcare-associated influenza
(HAI), to outline the benefits of influenza vaccination for patients and to outline the benefits
of influenza vaccination for HCWs and to assess issues related to vaccination coverage,
declared motivators and barriers, as well as interventions to increase vaccination coverage in
this professional group.

Material and methods: (I) The cross-sectional survey was conducted between January and
March 2020 in Wroctaw (the capital city of Lower Silesia region, Poland). HCWs from
fifteen selected primary healthcare settings (PHCS; systematic sampling) and part of selected
hospital units (purposive sampling) participated in the study with the final number of
participants at 165. The study was terminated prematurely due to the COVID-19

epidemiological situation, which resulted in a reduction in the number of participants. The
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material for the analysis of the presence of the influenza virus were throat and nasal swabs
(NTS), which were collected personally by the study principal investigator during visits to
selected healthcare facilities. NTS were collected in double — one pair was destined to
perform a POCT, while the second pair was destined to perform a real-time reverse
transcription polymerase chain reaction (RT-PCR) test. POCT was performed by the Flu
SensDx device (direct detection of M1 protein by electrochemical impedance spectroscopy,
EIS — qualitative test). An original, highly standardized questionnaire was used to assess the
vaccination level and presence of ILI. Categorical variables were compared using Pearson’s y?
tests of association with Yates’ continuity correction. The significance level was set at p =
0.05. (I1) A targeted literature search of PubMed was conducted to assess the issues related to
influenza vaccination among medical personnel. The publications from the period January
2000 — June 2020 in English and Polish, and both original and review articles were taken into
account. Data on medical workers (doctors, nurses) and support staff of hospitals and other
health care facilities were analyzed, regardless of the region (country) in which the study was
conducted.

Results: A total of 150 pairs of NTS were collected and 165 questionnaires were completed.
(1) All the collected samples were tested by the Flu SensDx device (N = 150). One throat
sample was positive (<1%), while two were uncertain (1.3%) and the rest of the samples were
negative (98.0%; 147/150). Almost half of the nasal samples were tested as positive (44.0%;
66/150), while the rest of them were negative and “uncertain” results were not obtained.
Therefore, only results performed on nasal samples were analyzed. According to statistics the
analyzed socio-professional variables were statistically independent. Among positively tested
participants, 60.6% (40/66) were asymptomatic, and 63.6% (42/66) were influenza vaccinated
in the survey season, but each variable was not statistically significant. 16.7% of NTS
(25/150) and a total of 32% (48/150) of the nasal samples were screened by molecular
technique (RT-PCR). Two throat and 60.4% (29/48) of nasal samples were positive. Full
coherence between POC and RT-PCR results (fraction of true positive and negative results)
was achieved in 96.0% of tested by the throat and 81.3% of nasal samples. Among RT-PCR
positively tested HCWs (N = 29), 69.0% were influenza vaccinated in the survey season and
55.2% were asymptomatic, but each variable was not statistically significant. Influenza
vaccination coverage was 61.2% (101/165) in 2019-2020, and 47.9% (79/165) in the 2018-
2019 season for all participants. The 2018-2019 and 2019-2020 vaccination rates by
profession ranged from 34.9% to 41.9% for nurses and from 63.0% to 78.3% for physicians

respectively (p < 0.01). A correspondence analysis has confirmed that there is a correlation
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between the following pairs of variables: (a) physicians were more likely to receive influenza
vaccination and (b) nurses were less likely to receive influenza vaccination in the two
analyzed influenza seasons. Influenza vaccine uptake in 2019-2020 was also strongly
associated with the status of 2018-2019 influenza immunization (p < 0.001), namely the
previous history of immunization was positively correlated with influenza vaccine uptake in
the survey season. Self-protection (98.1%) was the main reason for vaccination. The top
identified barriers to vaccination were lack of time (30.4%) and fear of side effects (15.2%)
(I1) The available data show that influenza, including HAI, is a recognized problem and that
influenza vaccines are safe and effective. Influenza vaccination can reduce influenza virus
infections among HCWs and the number of sick leave days taken by workers. The benefits of
HCW influenza vaccination for patients are still inconsistent and widely discussed. Data
obtained from the available publications implies that influenza vaccination rates among
HCWs are universally low and vary over time as well as between regions and different types
of healthcare professionals (physicians/nurses). This review of the literature shows that the
data on the level of vaccination of Polish medical workers are divergent and fragmented, and
depending on the source, it varies from about 5% to as much as 62% of vaccinated doctors.
One of the main determinants of influenza vaccine uptake is the desire to protect oneself and
one’s family. Experience so far shows that misconceptions (e.g. fear for vaccine side effects
and no perception of personal risk of influenza infection) can be reduced/corrected thanks to a
well-planned educational program, and access to vaccination can be improved by offering free
workplace vaccinations.

Conclusions — practical implications: (I) Although the results of the present study suggest
that influenza vaccination does not reduce the frequency of influenza virus detection by Flu
SensDx testing or declared ILI symptoms in the HCWs participants, larger studies are needed
to estimate the incidence of influenza virus infection among HCWSs to understand the
underlying mechanism of influenza infection and fine-tune policies aimed at reducing
nosocomial infections. The results of the present study suggest the presence of completed
virions of influenza in the analyzed material and therefore physical preventive measures based
on symptoms only (wearing masks, washing/disinfecting hands) may not be sufficient. (II)
Given the safety, effectiveness and other possible benefits of influenza vaccines, all efforts to
increase influenza vaccination rates among HCWs are reasonable, especially in the era of the
COVID-19 pandemic. It should be borne in mind that during influenza vaccination campaigns
it is important to focus also on personal benefits for HCWs themselves and the offer of free

workplace vaccinations.
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5. GLOWNE ZALOZENIA ORAZ WYNIKI PROJEKTU BADAWCZEGO

5.1. Wstep

Grypa jest ostrg infekcjg drog oddechowych 0 etiologii wirusowej, o potencjalnie cigzkim i
$miertelnym przebiegu, zwlaszcza u dzieci, kobiet w cigzy, 0sob starszych i 0sob z chorobami
przewlektymi [1]. Chociaz szpitalne epidemie grypy wystepuja na prawie wszystkich typach
oddziatéw i majg powazne konsekwencje zaréwno dla pacjentow, jak i placowek leczniczych,
to zrodto zakazenia jest czegsto nieznane [2]. W literaturze autorzy zwracaja uwage na
ztozonos¢ uwarunkowan zakazen szpitalnych, jednak opublikowane dane potwierdzaja
hipoteze, ze pracownicy ochrony zdrowia moga by¢ wektorem rozprzestrzeniania si¢ grypy
wsrod hospitalizowanych pacjentow [3,4]. Jednocze$nie dane empiryczne pokazuja, ze
personel medyczny jest bardziej narazony na zakazenie wirusem grypy w poroéwnaniu z
populacjg zdrowych 0sob dorostych pracujacych w placowkach innych niz placéwki opieki
zdrowotnej [3,5]. Dane dotyczace kluczowych aspektow przenoszenia wirusa grypy w
placowkach opieki zdrowotnej sa ograniczone, a wedlug ekspertow Swiatowej Organizacji
Zdrowia (WHO) poszerzenie aktualnej wiedzy ma strategiczne znaczenie dla opracowania
opartych na dowodach skutecznych strategii kontroli przenoszenia wirusa grypy [6]. W
literaturze autorzy zwracajag uwage na potrzebe prowadzenia badan majgcych na celu
Oszacowanie obcigzenia infekcjami drog oddechowych, zwlaszcza grypy, w grupie personelu
medycznego oraz okreslenie ich roli w przenoszeniu zakazen drog oddechowych zwigzanych
z opiekg zdrowotng [3]. Jednoczesnie warto podkresli¢, ze personel medyczny to grupa
zawodowa szczegodlnie narazona na kontynuacje pracy podczas infekcji (prezentyzm) [7,8].
Co wiecej, istniejg doniesienia 0 przypadkach (przedtuzonego) wydalania wirusa grypy wsrod
0s0b bezobjawowych, a w literaturze trwa debata na temat roli tych oséb w przenoszeniu
wirusa, tj. czy nastepuje wydalanie i rozprzestrzenianie si¢ wirusa poza nosogardiem, jesli nie
wystepuja objawy [9,10]. W konsekwencji zakazenia mozna skuteczniej kontrolowac poprzez
ogolne srodki zapobiegawcze, w tym powszechne szczepienia przeciw grypie.

WHO od wielu lat zaleca, aby pracownicy ochrony zdrowia co roku otrzymywali
szczepienie przeciw grypie, poniewaz opiekujg si¢ osobami o wysokim ryzyku powiktan
zwigzanych z grypa [6]. Szczepienie pracownikow ochrony zdrowia jest uwazane za wazng
strategi¢ ograniczania transmisji infekcji z personelu medycznego na pacjentow, a tym
samym zmniejszania zachorowalnosci i $miertelnosci pacjentow [7]. Wiadomo, ze stosowanie
zalecen dotyczacych szczepien przeciw grypie wsrdd personelu medycznego pozostaje na

niskim poziomie oraz wskazuje si¢, ze potrzebnych jest wigcej informacji na temat barier
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dotyczacych szczepienia pracownikow ochrony zdrowia przeciw grypie, w celu poprawy

strategii dziatan zwigkszajacych poziom zaszczepienia [7].

5.2. Cele pracy

I. Glownym celem niniejszego badania bylo okreslenie czgstosci Wystepowania
(wykrywalnosci) mikrobiologicznej wirusa grypy wsrod personelu medycznego w sezonie
epidemicznym grypy 2019/20 za pomocg innowacyjnego szybkiego testu (urzadzenie Flu
SensDx) oraz skorelowania ze zmiennymi demograficzno-zawodowymi (wiek, pte¢, zawdd,
miejsce Oraz staz pracy), statusem zaszczepienia przeciw grypie oraz wystgpowaniem
objawow choroby grypopodobnej. Dodatkowym celem tego badania byta analiza wskaznikoéw
zaszczepienia przeciw grypie w sezonie epidemicznym 2019/20 oraz 2018/19, w tym
korelacja ze zmiennymi demograficzno-zawodowymi, oraz analiza czynnikéw motywujacych
i barier dotyczacych wykonania szczepienia wsrdd uczestniczacych pracownikéw ochrony
zdrowia.

Il. Aby zapewni¢ catosciowy obraz zagadnien zwigzanych ze szczepieniami przeciw grypie
wsrod  personelu  medycznego, przeprowadzono ukierunkowany przeglad literatury.
Gtownymi celami tego przegladu byta ocena zachorowalno$ci na grype wsrod personelu
medycznego oraz wystepowania grypy zwigzanej z opiekg zdrowotng, nakreslenie korzysci ze
szczepienia pracownikéw ochrony zdrowia przeciw grypie dla pacjentow oraz dla personelu
medycznego, ocena zagadnien zwigzanych z poziomem zaszczepienia, deklarowanymi
motywatorami oraz barierami oraz przeglad interwencji majacych na celu zwigkszenie
zasiggu szczepien w tej grupie zawodoweyj.

Wyniki mogg okaza¢ si¢ przydatne dla zwiekszenia skuteczno$ci strategii zapobiegania
zakazeniom szpitalnym oraz podnoszenia poziomu zaszczepienia przeciw grypie okreslonych

grup zawodowych pracownikéw ochrony zdrowia.

5.3. Material i metody

I. Badanie przekrojowe przeprowadzono w okresie styczen-marzec 2020 r. we Wroctawiu. W
badaniu wzigli udzial pracownicy (personel medyczny oraz pomocniczy) z pigtnastu
wybranych placowek podstawowej opieki zdrowotnej (POZ; 10% wszystkich POZ we
Wroctawiu) oraz czesci wybranych oddziatow szpitalnych z ostateczng laczng liczbag 165
uczestnikow. Placowki POZ zostalty wybrane w drodze doboru systematycznego, a placowki
szpitalne — doboru celowego. Badanie zostalo przerwane przedwczesnie z powodu sytuacji

epidemiologicznej COVID-19, co ograniczyto liczbe 0s6b objetych badaniem.
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Materiat do analizy obecnosci wirusa grypy stanowity wymazy z gardta i nosa, ktore
byly pobierane osobiscie przez gtdwnego badacza podczas wizyt w wybranych placowkach.
Wymazy pobrano podwdjnie — jedna para zostata przeznaczona do przeprowadzenia
szybkiego testu na miejscu, a druga para do wykonania testu molekularnego reakcji
tancuchowej polimerazy z odwrotng transkryptaza (RT-PCR; ,zloty standard”
diagnostyczny). Szybki test wykonano innowacyjnym zestawem Flu SensDx (bezposrednia
detekcja biatka M1 wirusa grypy metoda elektrochemicznej spektroskopii impedancyjnej,
EIS) bezposrednio po pobraniu kazdej probki, uzyskujac wyniki jako$ciowe: pozytywny,
negatywny lub niepewny, w czasie do 5 minut. Deklarowana przez producenta czutos¢ oraz
swoisto$¢ testu Flu SensDx wzgledem RT-PCR wynosi >90%. Ze wzglgdu na ograniczenia
finansowe, metodg RT-PCR przebadano co drugg probke pozytywng oraz co sidodmag probke
negatywng wedlug wynikow testu Flu SensDx.

Do oceny poziomu zaszczepienia, jako narzedzie badawcze, wykorzystano autorski
kwestionariusz ankiety o wysokim poziomie standaryzacji, ktory sktadat si¢ z dwoch czesci.
Pierwsza czg$¢ zawierala dane dotyczace zmiennych demograficzno-zawodowych (ptec,
wiek, grupa zawodowa, miejsce [POZ/szpital] oraz staz pracy zawodowej), zas na drugg czg¢s$¢
sktadaly si¢ pytania dotyczace statusu szczepienia przeciw grypie w sezonach 2018/19 i
2019/20, potencjalnych czynnikow motywujacych i barier dotyczacych szczepienia oraz
obecnosci objawow choroby grypopodobnej w ciggu ostatnich 3 dni.

Gloéwna analiza dotyczyta poroéwnania respondentow zakwalifikowanych wedtug
obecno$ci materiatu wirusa grypy wedlug oznaczen urzadzeniem Flu SensDx wzgledem
zmiennych demograficzno-zawodowych, statusu zaszczepienia przeciw grypie oraz obecnos$ci
objawow klinicznych infekcji grypopodobnej. Zmienne kategorialne porownano za pomocag
testow y? Pearsona z zastosowaniem korekty ciaglosci Yates’a. Poziom istotnoéci ustalono na
p = 0,05. Analizy statystyczne przeprowadzono przy uzyciu oprogramowania statystycznego
R wersja 3.6.3 (R Foundation for Statistical Computing, Wieden, Austria).

Badanie zostato przeprowadzone zgodnie z zasadami Good Clinical Practice oraz
Deklaracja Helsinskg oraz zostalo zaakceptowane przez Komisj¢ Bioetyczng Uniwersytetu
Medycznego we Wroctawiu (zgoda nr 779/2019, zgody dodatkowe: 841/2019, 883/2019).
Uzyskano pisemne, $wiadome zgody od wszystkich uczestnikow przed przystapieniem do
badania, a anonimowo$¢ zostala zachowana. Badanie znajduje si¢ w rejestrze badan
klinicznych ClinicalTrials.gov (NCT04223544).
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Il. Przeprowadzono ukierunkowane przeszukiwanie literatury w serwisie PubMed w celu
oceny kwestii zwigzanych ze szczepieniami przeciw grypie wsrod personelu medycznego.
Przeszukiwano zaréwno tytuly, jak i pelne teksty artykulow. Uwzgledniono publikacje z
okresu styczen 2000 — czerwiec 2020 w jezyku angielskim oraz polskim, zarowno prace
oryginalne, jak i pogladowe. Przeanalizowano dane dotyczace pracownikow medycznych
(lekarzy, pielegniarek) oraz personelu pomocniczego szpitali i innych placowek ochrony
zdrowia, niezaleznie od regionu (kraju), w ktérym przeprowadzono badanie. Przeanalizowano
rowniez wykazy pismiennictwa badan uwzglednionych w niniejszej analizie w celu

zidentyfikowania dodatkowych doniesien.

5.4. Wyniki

Uzyskano tacznie 150 par probek wymazéw z nosa i gardta oraz zebrano 165 kompletnie
wypetionych kwestionariuszy (odsetek odpowiedzi 82,5%). Nie stwierdzono istotnych
statystycznie réznic pomigdzy badanymi pracownikami wedtug miejsca pracy (POZ/szpital)
wzgledem analizowanych zmiennych demograficzno-zawodowych oraz statusu zaszczepienia
przeciw grypie w latach 2018/19 oraz 2019/20 (p > 0,05).

I. Wszystkie zebrane probki wymazow (gardto-nos) zostaty przebadane urzgdzeniem Flu
SensDx (N = 150). Jedna probka pochodzgca z gardta byta pozytywna (<1%), podczas gdy
dwie byty zakwalifikowane jako wynik niepewny (1,3%), a pozostate probki bylty negatywne
(98,0%; 147/150), z kolei prawie potowa probek pochodzacych z nosa zostata oceniona jako
dodatnia (44,0%; 66/150), podczas gdy pozostate z nich byty ujemne i nie uzyskano
niepewnych wynikow. Ze wzgledu na powyzsze, do dalszej analizy przyjeto tylko wyniki
pochodzace z probek pobranych z nosa. Wedlug statystyk opisowych wynik pozytywny w
kierunku grypy czesciej uzyskiwano u: kobiet, miodszych respondentéow (< 50 lat),
piclegniarek, pracownikow POZ lub o krotszym stazu pracy (< 10 lat), jednak wszystkie
wymienione zmienne bylty statystycznie niezalezne. Wsrod pozytywnie przebadanych
uczestnikow, 60,6% (40/66) bylo bezobjawowych, a 63,6% (42/66) bylo zaszczepionych
przeciw grypie w sezonie badania (2019/20), ale powyzsze rdéznice rowniez nie byly istotne
statystycznie.

W niniejszym badaniu wykorzystano réwniez techniki molekularne (RT-PCR),
ktorymi przebadano 16,7% par probek (25/150) oraz dodatkowych 18,4% probek
pochodzacych z nosa (23/125). Lacznie przebadano 32% (48/150) probek z nosa,
powigzanych z 55% pozytywnymi i 14% negatywnymi probkami Flu SensDx. Dwie probki z
gardla i 60,4% (29/48) probek z nosa byly dodatnie. Pelng spojnos¢ pomigdzy wynikami
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szybkiego testu oraz molekularnymi (odsetek wynikow prawdziwie dodatnich i ujemnych)
osiggnigto w 96,0% wymazow z gardta i 81,3% wymazéw z nosa. Uwzgledniajac ,,niepewne”
wyniki RT-PCR (tj. wykrycie sladowych ilo$ci materiatu genetycznego wirusa grypy) jako
,»stabo” dodatnie, poziom koherencji wzrdst do 87,5% w przypadku probek pobranych z nosa.
Jednoczesnie 78,4% (29/37) probek pozytywnie przebadanych metoda EIS (urzadzenie Flu
SensDx) zostato potwierdzonych jako pozytywne testem molekularnym RT-PCR (dodatnia
wartos¢ predykcyjna, PPV), a przy uzyciu modelu, ktéry obejmowat ,,stabo” dodatnie wyniki
RT-PCR, PPV wyniosta 97,3% (36/37). Wirus grypy typu A wykryto we wszystkich
przebadanych dodatnich probkach (N = 31), w tym 2 probki z nosa byly jednoczesnie
dodatnie pod katem wirusa grypy typu B. Wsrdd uczestnikow pozytywnie przebadanych
metodg RT-PCR (N = 29), 69,0% bylo zaszczepionych przeciw grypie w sezonie badania, a
55,2% byto bezobjawowych, ale powyzsze zmienne byty nieistotne statystycznie.

Ponad potowa badanych (54,7%; 82/150) nie zgtosita zadnych objawdw, natomiast

pozostate 45,3% zglosito przynajmniej jeden objaw choroby grypopodobnej w ciggu ostatnich
3 dni przed pobraniem wymazu, w tym kaszel (29,4%; 20/68) lub goraczke (4,4%; 3/68).
Wedtug statystyk opisowych przynajmniej jeden objaw byt czesciej zgtaszany m.in. przez
mtlodszych respondentow (< 50 lat), pielegniarki, pracownikow POZ oraz uczestnikow,
ktorzy zostali zaszczepieni podczas badanego lub poprzedniego sezonu, jednak nie byly to
statystycznie istotne réznice.
Powyzsze wyniki zostaly szczegotowo przedstawione oraz oméwione W odniesieniu do
pismiennictwa naukowego W nastepujgcej pracy oryginalnej: Jedrzejek M., Mastalerz-Migas
A., Janicka P.: Incidence of Influenza Virus Infection among Wroclaw’s Healthcare Workers
in Pre-COVID-19 2019-2020 Influenza Season Using Novel Flu SensDx Device. Int. J.
Environ. Res. Public Health 2022; 19(6): 3159.

Poziom zaszczepienia przeciw grypie wyniost 61,2% (101/165) w sezonie 2019/20
oraz 47,9% (79/165) w sezonie 2018/19 dla wszystkich uczestnikow. Réznica miedzy
wskaznikami zaszczepienia personelu szpitalnego (60,8% i 39,2%) oraz personelu POZ
(61,5% i 54,9%) byta nieistotna statystycznie odpowiednio w sezonie 2019/20 oraz 2018/19.
Zmienne takie jak pte¢, wiek i staz pracy rowniez nie mialy statystycznie istotnego wplywu
na wskaznik zaszczepienia uczestnikow w obu sezonach grypowych. Wskazniki szczepien,
odpowiednio dla sezonu 2018/19 i 2019/20, wedtug zawodow wahaty sie od 34,9% do 41,9%
dla pielegniarek i od 63,0% do 78,3% dla lekarzy, a powyzsze roznice byly istotne
statystycznie (p < 0,01) — analiza korespondencji potwierdzita, ze lekarze statystycznie

czesciej byli zaszczepieni, w przeciwienstwie do pielegniarek. Wykonanie szczepienia
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przeciw grypie w sezonie 2019/20 bylo silnie zwigzane z wykonanym szczepieniem w
poprzednim sezonie 2018/19 (p < 0,001). Chg¢ chronienia siebie (98,1%) byta glownym
powodem zaszczepienia, podczas gdy 82,2% zaszczepionych uczestnikow badania przyznato,
ze wykonato szczepienie w celu ochrony swoich rodzin, a 65,4% — w celu ochrony swoich
pacjentow. Trzy najczesciej zglaszane bariery dotyczace szczepienia przeciw grypie to: brak
czasu (30,4%), lek przed dzialaniami niepozadanymi (15,2%) oraz poczucie braku
ryzyka/brak koniecznosci szczepienia (10,9%). Potowa nieszczepionych uczestnikow badania
(51,1%) =zadeklarowala che¢¢ wykonania szczepienia przeciw grypie w przypadku
zorganizowania szczepien w ich miejscu pracy.
Powyzsze wyniki zostaly szCzegotowo przedstawione oraz oméwione W odniesieniu do
pismiennictwa naukowego W nastepujgcej pracy oryginalnej: Jedrzejek M., Mastalerz-Migas
A.: Influenza Vaccination Coverage, Motivators for, and Barriers to Influenza Vaccination
among Healthcare Workers in Wroclaw, Poland. Int. J. Environ. Res. Public Health 2022;
19(3): 1586.
Il. Dostepne dane, uzyskane w wyniku przegladu literatury przedmiotu, pokazuja, ze grypa
zwigzana Z opiekg zdrowotng jest uznanym problemem, a szczepienie przeciw grypie jest
bezpieczne i skuteczne oraz moze ograniczy¢ zakazenia wirusem grypy wsrod personelu
medycznego oraz liczbe dni absencji chorobowej. Z kolei korzysci ptynace ze szczepienia
pracownikoéw ochrony zdrowia przeciw grypie dla pacjentow sg nadal niespdjne i szeroko
dyskutowane, cho¢ istniejg silne sygnaly, ze szczepienie personelu medycznego przeciw
grypie chroni pacjentow, zwtaszcza w odniesieniu do $miertelnosci.
Powyzsze wyniki zostaly Szczegdélowo przedstawione oraz oméwione W nastepujgcej pracy
przeglgdowej: Jedrzejek M., Mastalerz-Migas A.: Seasonal influenza vaccination of
healthcare workers: a narrative review. Int. J. Occup. Med. Environ. Health 2022; 35(2):
127-139.

Dane uzyskane z dostgpnych publikacji wskazujg, ze wskazniki szczepien przeciw
grypie wsrod pracownikéw ochrony zdrowia sg ogolnie na niskim poziomie i zmieniajg si¢ w
czasie, a takze w zalezno$ci od regionu i zawodu (lekarze/pielggniarki). Dla przyktadu, w
krajach europejskich mediana wskaznika zaszczepienia wsrdd pracownikéw ochrony zdrowia
utrzymuje si¢ na poziomie okoto 25% z duzym zréznicowaniem pomig¢dzy krajami (na
przyktad od 5% w Polsce do >50% w Wielkiej Brytanii; dane za okres 2007/08 — 2014/15).
W niniejszym przegladzie literatury wykazano, ze dane dotyczace poziomu zaszczepienia
polskich pracownikéw medycznych sg rozbiezne i fragmentaryczne, a w zaleznosci od zrodta

waha si¢ on od ok. 5% do nawet 62% zaszczepionych lekarzy. Uniwersalnymi powodami
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wykonywania szczepien przeciw grypie jest che¢ ochrony siebie i swojej rodziny. Z drugiej
strony, najczesciej wymienianymi przyczynami odmowy sa bledne wyobrazenia na temat
bezpieczenstwa i skutecznosci szczepionek oraz powody organizacyjne.

Dane empiryczne pokazujg, ze programy szczepien oparte na dobrowolnosci maja

ograniczong skutecznos¢, z kolei wprowadzenie powszechnej polityki obowigzkowych
SzCzepien przeciw grypie w tej grupie zawodowej, pomimo znacznej efektywnosci w
zwigkszaniu wskaznikow zaszczepienia, jest wcigz szeroko dyskutowane i kontrowersyjne.
Dotychczasowe dos$wiadczenia  pokazuja, ze  bledne  przekonania  mozna
zredukowac/skorygowaé¢ dzieki dobrze zaplanowanemu programowi edukacyjnemu,
uwzgledniajacemu specyfike psychologiczng oraz spoteczno-kulturows odbiorcow, a dostep
do szczepien mozna poprawié, proponujgc bezplatne szczepienia w miejscu pracy. Czesé
badaczy, zwracajagc uwage na réznice w poziomie zaszczepienia oraz deklarowanych
barierach pomiedzy réznymi grupami zawodowymi personelu medycznego, sugeruje potrzebe
prowadzenia oddzielnych strategii — w przypadku personelu pielggniarskiego kampanie
promujace szczepienia przeciw grypie powinny koncentrowaé si¢ na zmniejszaniu leku przed
dziataniami niepozadanymi oraz zwigkszaniu wiedzy na temat grypy i korzysci wynikajacych
ze szczepien, za$§ dobrze zaplanowane kampanie promocyjne, z rozszerzong ofertg
bezptatnych szczepieh w miejscu pracy (m.in. wykorzystanie mobilnych zespotow
zajmujgcych si¢ szczepieniami), powinny by¢ przydatne w zwigkszaniu zasiggu Szczepien,
szczegoblnie wérod lekarzy.
Powyzsze wyniki zostaly szczegotowo przedstawione oraz omowione W nastepujgcej pracy
przeglgdowej: Jedrzejek M., Mastalerz-Migas A.: Szczepienia pracownikéow medycznych
przeciw grypie — poziom zaszczepienia, determinanty, mozliwosci interwencji. Med. Pracy
2021; 72(3): 305-319.

5.5. Whnioski — implikacje praktyczne

Chociaz wyniki niniejszego badania pokazuja, ze szczepienie przeciw grypie nie zmniejsza
czestosci wykrywania wirusa grypy za pomoca testu Flu SensDx, ani zgtaszanych objawow
choroby grypopodobnej u badanych uczestnikow, to niniejsze badanie nie powinno byc¢
traktowane jako dowod braku skutecznosci szczepien przeciw grypie (tzw. ,,negative study”).
Ze wzgledu na ograniczenia metodologiczne zasadne jest przeprowadzenie poglebionych,
reprezentatywnych badan na wigkszych probach w celu precyzyjnego oszacowania czestosci
wystepowania zakazenia wirusem grypy wsrdd pracownikow ochrony zdrowia. Pozwolitoby

to na bardziej wnikliwie zrozumienie mechanizmu infekcji wirusem grypy oraz odpowiedzi
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immunologicznej, a takze kwestii zwigzanych z transmisja zakazenia. Wyniki niniejszego
badania jednoznacznie pokazuja, ze osoby bez objawow moga wydziela¢ wirusa grypy
(Jednoczesna detekcja biatka M1 oraz materiatu genetycznego wirusa), zatem w konsekwencji
fizyczne $rodki zapobiegawcze oparte wylacznie na objawach (tj. noszenie masek,
mycie/dezynfekcja rak, trzymanie dystansu fizycznego) moga by¢ niewystarczajace.

Biorac pod uwagg bezpieczenstwo, skuteczno$¢ oraz inne mozliwe korzysci ptynace
Ze szczepien przeciw grypie, uzasadnione sg wszelkie wysitki na rzecz zwigkszenia
wskaznikow szczepien przeciw grypie wsrod pracownikow ochrony zdrowia, szCzegodlnie w
czasie pandemii COVID-19. Jednoczesnie poOziom zaszczepienia przeciw grypie wsrod
pracownikéw ochrony zdrowia oraz zwigzane z tym motywy oraz bariery powinny by¢
regularnie mierzone i monitorowane, bowiem zrozumienie réznic w akceptacji szczepien
miedzy roznymi grupami zawodowymi pracownikow medycznych jest kluczowe dla
okreslenia Obszarow interwencji prozdrowotnych, w tym edukacyjnych, zwlaszcza jesli
obowigzkowe programy szczepien sg niepraktyczne lub niemozliwe do wdrozenia. Biorac pod
uwage glowne motywy oraz bariery szczepienia, podczas kampanii promocyjnej warto
koncentrowac si¢ nie tylko na zwigzanych ze szczepieniem korzysciach dla pacjentow, ale
przede wszystkim podkresla¢ korzysci osobiste dla personelu medycznego oraz zapewnié
organizacje programu bezptatnych szczepien przeciw grypie w miejscu pracy. Uwzgledniajac
wyniki niniejszego badania oraz doniesienia z literatury priorytetowa grupg odbiorcow
powyzszych dziatan powinien stanowi¢ personel uprzednio nieszczepiony przeCiw grypie

oraz personel pielegniarski.
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Abstract: Background: Healthcare workers (HCWs) are more exposed to influenza infection, and the
influenza vaccination is recommended each year, to reduce the risk of influenza infection and prevent
influenza transmission. This study is a cross-sectional study and the objectives were to determine
the rate of influenza virus infection among HCWs in the 2019-2020 influenza season. Methods:
Between January and March 2020, a survey was carried out in 2 hospitals and 15 primary health-care
settings (PHCS) in Wroclaw (Poland). The novel point-of-care testing Flu SensDx device was used,
which detects the M1 protein of the influenza virus using electrochemical impedance spectroscopy
from biological material (throat/nasal swabs). Results: A total of 150 samples were collected. The
majority of participating HCWs by profession were 83 physicians (55.3%) and half (51.3%) of the
participating HCWs worked in PHCS. Influenza vaccination coverage was 61.3% in 2019-2020 and
46.0% in the 2018-2019 season for all participants. Of the participating HCWs, 44.0% were positive
tested by the Flu SensDx device. There were no statistically significant differences among the positive
tested HCWs, their influenza immunization history, and the presence of symptoms of influenza-like
illness (p > 0.05). Conclusion: Although the results of the present study suggest that influenza
vaccination does not reduce the frequency of influenza virus detection by Flu SensDx testing in the
HCWs participants, larger studies are needed to estimate the incidence of influenza virus infection
among HCWs to understand the underlying mechanism and fine-tune policies aimed at reducing
nosocomial infections.

Keywords: influenza; vaccination; healthcare workers; point-of-care test; Flu SensDx

1. Introduction

Influenza (flu) is an acute respiratory infection (ARI) of viral etiology, with a potentially
severe and fatal course, especially for children, pregnant women, the elderly and people
with chronic diseases [1]. The published data support the hypothesis that healthcare work-
ers (HCWs) can act as a vector for the spread of influenza among hospitalized patients [2,3]
and at the same time, medical personnel is more exposed to influenza infection (up to
2.5 times) compared to the population of healthy adults working in establishments other
than healthcare facilities [4]. According to the empirical data, laboratory-confirmed fre-
quency of influenza infection among HCWs could vary from 23.2% [5] to 29% [6]. Moreover,
the results of various studies show directly that a large group of physicians (even more than
75% [7]) admits that they perform their professional duties while having symptoms of ARI
(presenteeism) [8-10]. In this way, HCWs can introduce the influenza virus and perpetuate
its transmission, putting patients at risk; thus, the phenomenon of healthcare-associated
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influenza (HAI) is becoming increasingly important in the literature. Although hospital
influenza epidemics occur in almost all types of wards and have significant consequences
for patients, the source of infection is often unknown [11]. It is postulated to implement
systematic laboratory epidemiological surveillance as a key element in the practice of
controlling influenza virus transmission in healthcare facilities.

In clinical practice, according to Polish recommendations, during an epidemic season
of influenza, the classic symptoms are sufficient to diagnose influenza or influenza-like-
illness (ILI), i.e., fever (>37.8 °C), myalgia, headache, fatigue, dry cough and sudden
onset of symptoms [1]. Laboratory diagnostic is not a routine procedure and it may be
performed in uncertain cases or off-season (in Poland, in the context of General Practice
[GP] these procedures are not financed by national health services). Serological diagnostic
is impractical; it is only used in scientific studies, and other methods, i.e., viral culture or
the detection of the genetic material of the influenza virus by real-time reverse transcription
polymerase chain reaction (RT-PCR), as a “gold standard” in influenza diagnosis, are
expensive and require specialized laboratories and trained personnel [1]. Rapid influenza
diagnostic tests (RIDT) may be an alternative in outpatient diagnostic procedures, but due
to their low sensitivity and specificity, their value is limited and not widely used. There is a
need for a novel point-of-care test (POCT) with high sensitivity and specificity.

From 2019, a new type of RIDT is available for wide use, i.e., the Flu SensDx device
(SensDx S.A., Gdansk, Poland), which qualitatively detects the M1 protein of influenza
virus (direct detection by bioreceptors), using electrochemical impedance spectroscopy
(EIS), without differentiating between type A and B of the virus. The Flu SensDx device
includes the following components: swab (Copan Flock), buffer (Flu Bufor SensDx), the Flu
SensDx microsensor and platform (MOBI SensDx). All elements that make up the Flu series
were registered on 20 December 2018 at The Office for Registration of Medicinal Products,
Medical Devices and Biocidal Products (pol. Urzad Rejestracji Produktéw Leczniczych,
Wyrobéw Medycznych i Preparatow Biobdjczych). According to the producer’s informa-
tion, validation tests were carried out and the specificity and sensitivity of the Flu SensDx
test (in comparison to the RT-PCR test as a “gold standard”) were assessed at 96.97% and
91.67% respectively. It seems that this kind of RIDT may be helpful in clinical practice, but
there is a need for a larger clinical validation of this device [1].

There are limited data on key aspects of influenza virus transmission in the community
or healthcare settings and according to WHO experts and other authors, an extension of
current knowledge is critical for developing evidence-based efficient strategies to control
influenza virus transmission [3,12]. In the literature, the authors draw attention to the
complexity of determinants of nosocomial infections and point to the need for research to
estimate the burden of ARI, especially influenza, in the HCWs group and determine their
role in the transmission of healthcare-associated respiratory infections [3,4,13]. Therefore,
a cross-sectional survey was conducted to determine the prevalence (detectability) of the
microbiological presence of the influenza virus among HCWs during the epidemiological
season using novel POCT—the Flu SensDx device and to correlate it with the vaccination
status and clinical symptoms of ILI.

2. Materials and Methods
2.1. Study Design

The cross-sectional survey was conducted between January and March 2020 in Wro-
claw (the capital city of Lower Silesia region, Poland). The objective of this study was to
estimate the value of the influenza virus infection ratio among participating HCWs by
POCT performed by the Flu SensDx device. Molecular techniques were also used—part of
the samples were additionally tested by RT-PCR as a control.

Nineteen public primary healthcare settings (PHCS) were pre-selected from all 153 PHCS
in Wroclaw using systematic sampling and 3 hospitals were pre-selected from 6 main
facilities using purposive sampling. All pre-selected PHCS and 2 of 3 hospitals accepted
the invitation to participate in this study. Five or four wards per hospital were selected
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to participate, mainly internal-medicine and pediatric wards (patients at high risk of
influenza). All personnel of the selected PHCS and hospital wards were set as the target
population. Recruitment was performed by inviting all medical and non-medical staff
to participate during personal visits of the principal investigator in selected healthcare
facilities. Participation in the study was voluntary. Approval for distributing the invitation
and questionnaire was obtained from the board of each healthcare facility participating in
the survey. After receiving written information about the study and a brief oral description
of the aim of the study, written informed consents were obtained from all of the participants
before entering the study, and then the participants received self-administered standardized
questionnaires to complete and throat and nasal swabs were collected.

The target number of participants was set at 200. The study was terminated prema-
turely due to the COVID-19 epidemiological situation. Eventually, HCWs from fifteen
selected PHCS (10% of all PHCS in Wroctaw) and part of selected hospital units (endocrinol-
ogy, hematology, oncology, angiology and rheumatology units from the University Clinical
Hospital and a pediatric intensive care unit from another multidisciplinary hospital) partic-
ipated in the study with the final 150 number of participants. The recruitment procedure is
presented in Figure 1.

Preselection of healthcare facilities to participate in the study

and obtaining approval from the board of each healthcare fadility [January 2020]

19 primary health-care settings (from N =153) 3 hospitals (from N = 6)
preselected by systematic sampling preselected by purposive sampling

’ 1 hospital declined the invitation

Personal visits of the principal investigator to collect samples and questionnaires [January - March 2020]
All personnel of the selected facilities was set as the target population, up to 200 participants

19 primary health-care settings included in the study 2 hospitals included in the study
Targetpopulm =100 Target population =100

A 4

Premature termination of the study due to the COVID-19 epidemiological situation [20 March 2020]

Final number of the participants = 150

15 primary health-care settings 2 hospitals
Number of participants =77 Number of participants =73

Figure 1. Flowchart of the recruitment procedure and study design.

2.2. Detection of Influenza Virus

Throat and nasal swabs were collected personally by the study principal investigator
during visits to selected healthcare facilities. Swabs were collected in double—one pair
was destined to perform a POCT, while the second pair was destined to perform a RT-PCR
test. The study did not use nasopharyngeal swabs, which can be uncomfortable to collect
for participants. Regularly flocked nylon swabs (Copan FLOQSwabs™, FLOQSwabs®,
Copan Diagnostics, Inc., Murrieta, CA, USA) were used to collect all samples (for POC and
RT-PCR testing).

POCT was performed by the Flu SensDx device (direct detection of M1 protein by
EIS), directly after collection of each sample, according to the manufacturer’s instructions.
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The assay is performed by extracting the virus M1 protein from the swab with the use of a
buffer and then sprinkling the extract on the microsensor. The MOBI SensDx (SensDx S.A.,
Gdansk, Poland) platform measures an interaction between the bioreceptor molecules and
the M1 protein using EIS and initial results are transferred to the SensDx App (SensDx S.A.,
Gdansk, Poland) which, when installed on a Windows (Microsoft Corporation, Redmond,
WA, USA) computer, presents the final result in the form of qualitative results: positive,
negative or uncertain within up to 5 min.

Upon completing the collection of swabs after each visit, all samples were imme-
diately transported in 2 mL of viral transport medium to a laboratory (maximum up to
4 h, up to 8 °C), where they were screened for influenza virus by RT-PCR testing. Total
nucleic acid was extracted from samples by using the Total RNA Mini extraction system
(A&A Biotechnology, Gdynia, Poland) according to the manufacturer’s instructions. To
detect influenza virus, a reverse-transcription quantitative real-time PCR (RT-qPCR) as-
say was performed and SensiFAST™ SYBR® No-ROX Mix (Bioline, London, UK) was
used. The reaction of RT-qPCR was performed by CFX Connect Real-Time PCR Detection
System (Bio-Rad Laboratories, Inc., Hercules, CA, USA). All reagents were certified for
in vitro diagnostic use and were used according to the manufacturers’ guidelines. The
forward primer (5-AAGACCAATCCTGTCACCTCTGA-3') and the reverse primer (3'-
CAAAGCGTCTACGCTGCAGTCC-5') were used for amplification of the matrix gene of
influenza A virus and the forward primer (5-GAGACACAATTGCCTACCTGCTT-3') and
the reverse primer (3'-TTCTTTCCCACCGAACCAAC-5') were used for influenza B virus
detection [14]. Cycling conditions were as follows: initial denaturation at 95 °C for 2 min,
followed by 40 cycles of 95 °C for 5s, 60 °C for 10 s, and 72 °C for 5 s. At the end of
the assay, RT-qPCR products were subjected to a melting-curve analysis to determine the
specificity of the assay. The products of the RT-qPCR reaction were described as positive
(both criteria): (a) a melt temperature of approximately 82 °C for influenza A virus and
77.5 °C for the influenza B virus; (b) the quantification cycle (Cq) at <35. Products with
Cq in the range of 35-38 were described as “uncertain” result, i.e., containing a trace of
influenza virus genetic material.

2.3. Study Questionnaire

The anonymous self-administered questionnaire was composed of two sections. The
first section included socio-professional variables, such as demographic details (gender,
age), occupational group, type of healthcare facility (primary healthcare settings/hospital)
and years of experience. Occupational groups were categorized as physicians, nurses,
allied medicals (for example, physiotherapists and laboratory diagnosticians) and non-
medical staff (administration, cleaning and other support staff). Medical students were
excluded from participating in this study. The second section assessed self-reported uptake
of influenza vaccination in the 2018-2019 and 2019-2020 seasons and the presence of
symptoms of ILI in the last 3 days (with multiple choice responses or free text field for
other answers).

2.4. Outcome Measures

There was one main outcome measure in this study: the rate of indicating the influenza
virus infection among participating HCWs determined by Flu SensDx testing. Additional
research questions are: (1) is the influenza-positive result correlated with the declared
influenza immunization status and (2) with the reported presence of symptoms of ILI
among the survey group of HCWs?

2.5. Statistical Analysis

Upon the completion of data collection, the data were coded into categorical variables
and double-checked. Descriptive statistics were generated for all survey items. The main
analysis was the comparison of positive and negative respondents tested by the Flu SensDx
device. Categorical variables were compared using Pearson’s x tests of association with
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Yates’ continuity correction. The significance level was set at p = 0.05. The statistical
analyses were performed using R version 3.6.3 statistical software (R Foundation for
Statistical Computing, Vienna, Austria).

3. Results
3.1. Study Population

The study comprised 150 HCWs—a total of 150 pairs of samples (nasal and throat
swabs, NTS) and completed questionnaires were collected. There were 83 (55.3%) physi-
cians and 40 (26.7%) nurses in total. Females accounted for 82.7% of respondents, while
approximately 27% of the respondents were aged over 50. Half of the participants worked
in PHCS (51.3%) and years of job experience ranged from 1 to 43 years with a median
of 15 years. Declared influenza vaccination coverage was 61.3% in 2019-2020 and 46.0%
in the 2018-2019 season for all participants. There were no statistically significant dif-
ferences between survey HCWs from PHCS and hospitals by their questionnaire-based
socio-professional determinants and influenza vaccination 2018-2019 and 2019-2020 status
(p > 0.05). The characteristics of the study participants are fully presented in Table 1.

Table 1. Characteristics of the study participants.

Positive Result by

s o Total ? :
Characteristics PHCS ? Hospital ? -Value * Flu SensDx ? IIR -Value *
=130) P P (N = 66; 44.0%) g
Gender
Female 124 (82.7) 66 (86) 58 (79) Bl% 55 (83.3) 444 i
Male 26 (17.3) 11 (14) 15(21) ’ 11 (16.7) 423
Age Group (Years)
<50 110(73.3) 51 (66) 59 (81) 49 (74.2) 45
0.067 0.970
>50 40 (26.7) 26 (34) 14 (19) 17 (25.8) 425
Occupational
Physicians 83 (55.3) 38 (49) 45 (62) d 38 (57.6) 458 d
Nurses 40 (26.7) 25(33) 15 (20) wlz 19 (28.8) 475 L
Allied Madical 14(9.3) 9(12) 5(7) 6(9.1) 29
Nmslglffdclcal 13(8.7) 5(6) 8(11) 3 (4.5) 231
Job Experience (Years)
<10 59 (39.3) 24 (31) 35 (48) 01053 26 (39.4) 41 i
>11 91 (60.7) 53 (69) 38 (52) ’ 40 (60.6) 4.0
2019-2020 Influenza Immunization
Yes 92 (61.3) 48 (62) 44 (60) 42 (63.6) 45.7
0.927 0.730
No 58 (38.7) 29 (38) 29 (40) 24 (36.4) 414
2018-2019 Influenza Immunization
Yes 69 (46.0) 41 (53) 28 (38) 33 (50.0) 478
0.096 0.480
No 81 (54.0) 36 (47) 45 (62) 33 (50.0) 40.7
Location of Work
Primary
Health-Care 77 (51.3) - - - 37 (56.1) 48.1
Setting 0.389
Hospital 73 (48.7) - - - 29 (43.9) 39.7
Symptoms
0 82 (54.7) 39 (51) 43 (59) 40 (60.6) 4838
0.395 0.258
>1 68 (45.3) 38 (49) 30 (41) 26 (39.4) 382

PHCS—primary health-care settings, [IR—influenza infection rate (%). * Values are presented as N (%); b Physio-
therapists, laboratory diagnosticians; ¢ Administrative, cleaning and supporting staff; ¢ The Pearson’s x> test was
calculated only for a group of physicians and nurses due to the small number of other categories; * for Pearson’s
Chi-squared test with Yates’ continuity correction.
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3.2. Symptoms

More than half of the participants (54.7%; 82/150) did not report any symptoms,
while the remaining 45.3% reported at least one symptom of ILI in the last 3 days before
swab collection, including a cough (29.4%; 20/68) or fever (4.4%; 3/68). According to
descriptive statistics, at least one symptom of ILI was more frequently reported by women,
the youngest respondents (<50 years old), nurses (difference at 13.9 percent point compared
to physicians), HCWs from PHCS or with shorter job experience, and participants who
were vaccinated during the survey or the previous season (difference in range 0.8-1.9
percent point), however, there were no significant differences between (a)symptomatic
HCWs and their socio-professional determinants or influenza vaccination 2018-2019 and
2019-2020 status (p > 0.05; data not shown). Almost half of asymptomatic HCWs tested
positive by Flu SensDx (48.8%; 40/82), while 1/3 of symptomatic participants were tested
positive (38.2%; 26/68). Among participants with fever, no one was tested positive and
almost 1/3 HCWs who reported cough in the last 3 days were tested positive (6/20).

3.3. Detection of Influenza Virus
3.3.1. Flu SensDx Testing

All the collected samples were tested by the Flu SensDx device. One throat sample was
positive (<1%), while two were uncertain (1.3%) and the rest of the samples were negative
(98.0%; 147/150). Almost half of the nasal samples were tested as positive (44.0%; 66/150),
while the rest of them were negative and “uncertain” results were not obtained. Therefore,
only results performed on nasal samples were analyzed. According to descriptive statistics,
a positive result was obtained more frequently in: women, the youngest respondents
(<50 years old), nurses, HCWs from PHCS, or with shorter job experience, however, all the
mentioned variables were statistically independent (p > 0.05)—Table 1. Among positively
tested participants, 60.6% (40/66) were asymptomatic, and 63.6% (42/66) were influenza
vaccinated in the survey season, but each variable was not statistically significant (p > 0.05).
Approximately 1/3 of positively tested participants (36.6%; 24 /66) were both asymptomatic
and vaccinated. Among symptomatic and positively tested participants, 23.1% of them
reported cough (6/26) and nobody reported fever (0/26).

3.3.2. PCR Testing

16.7% of NTS (25/150) and an additional 18.4% of the nasal samples (23/125) were
screened by molecular technique (RT-qPCR), and a total of 32% (48/150) of nasal samples
were screened (linked to 55% of positive and 14% of negative Flu SensDx samples). Two
throat (linked to positive and uncertain results of Flu SensDx testing) and 60.4% (29/48) of
nasal samples were positive. Full coherence between POC and RT-PCR results (fraction
of true positive and negative results) was achieved in 96.0% of tested by the throat (1 case
of mismatch was related to a positive RT-PCR result linked to an uncertain Flu SensDx
result) and 81.3% of nasal samples. Including “uncertain” RT-PCR results (i.e., detection of
a trace of influenza virus material) as a “weak” positive, the coherence level rose to 87.5%
(nasal samples)—Table 2. At the same time, 78.4% (29/37) of positively tested samples by
Flu SensDx were confirmed by RT-PCR testing (positive predictive value, PPV) and using
the model which included a “weak” positive RT-PCR results PPV was at 97.3% (36/37).
Influenza A virus was detected in all positively tested samples (N = 31), including 2 nasal
samples which were also positive for influenza B virus. A trace amount of influenza B
virus was additionally detected in 1 throat and 12 nasal positives for influenza A samples.
Including nasal samples with the detected trace amount of viral material only (extended
model of RT-PCR results), 8 of them were positive for influenza A virus, while 3 were
positive for influenza B virus. Due to a small number of the performed RT-PCR assays,
the sensitivity and specificity of Flu SensDx testing related to RT-PCR results were not
calculated. Among RT-PCR positively tested HCWs (N = 29; mentioned 2 positive throat
samples were linked to participants with RT-PCR positive nasal samples also), 69.0% were
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influenza vaccinated in the survey season and 55.2% were asymptomatic, but each variable
was not statistically significant (p > 0.05).

Table 2. Statement of results performed by Flu SensDx and RT-PCR.

Extended Model of RT-PCR Results

et b ie ok ERPCR Rl (A Trace Viral Genetic Material)

Number of Samples Tested by RT-PCR The Fraction of True Positive and Negative Results
Throat Samples (N = 25) 96.0% (24) 72.0% (18)
Nasal Samples (N = 48) 81.3% (39) 87.5% (42)
Total (N =73) 86.3% (63) 82.2% (60)
Number of Samples Positivel'y Trsted by Positive Prediction Value of the Flu SensDx Device
the Flu SensDx Device
Throat Samples (N = 1) 100.0% (1) 100.0% (1)
Nasal Samples (N = 36) 77.8% (28) 97.2% (35)

Total (N = 37)

78.4% (29) 97.3% (36)

NOTE: Values are presented as % (N); RT-PCR, real-time reverse transcription polymerase chain reaction.

4. Discussion

The current study is preliminary and exploratory. In our opinion, the main results of
the present study are very interesting and worthy of further wide discussion. Almost half
of the participated HCWs were positively tested for influenza by quick influenza test (the
Flu SensDx device; nasal swabs as diagnostic material) with moderate-to-high coherence
with results of RT-PCR testing. Although positive results of the testing were obtained
more frequently among HCWs (paradoxically) with a positive status of survey season
influenza vaccination or with the absence of ILI symptoms at least 3 days before swab
collection, it was not a statistically significant correlation in terms of each variable. It is
worth highlighting that only one in 150 throat samples tested by Flu SensDx was positive.
In our opinion, there are two possible explanations for this result. The first case—swabs
were collected correctly and were truly free of influenza virus material or the second case,
less probable in our opinion, swabs were incorrectly collected and therefore were false
negative. All of the samples were collected by the principal study investigator, who is a
physician by profession, so we assume that the swab collection technique was fully correct.
It is worth highlighting that RT-PCR testing confirmed the mentioned case as a positive
result. What's more, the result of RT-PCR testing of throat samples was a “weak positive”
(a trace amount of viral material) in 6 cases (Table 2), which may additionally confirm the
fact that the material was collected correctly. Despite this, we could not fully exclude the
second option because our RT-PCR testing protocol was not included an internal control,
i.e., detection of so-called housekeeping genes (e.g., beta-actin mRNA) [15,16]. Therefore,
the results of the nasal swabs only were analyzed as more reliable.

4.1. Asymptomatic Presentation of Influenza Infection

Efficient strategies of limiting the spread of influenza require reliable estimates of
the rate of people with an asymptomatic presentation of infection and their contribution
to the virus transmission chain, both in communities and healthcare facilities [17,18], but
people with asymptomatic or mild influenza illness have rarely been systematically investi-
gated [19]. Therefore, systematic laboratory epidemiological surveillance, independently of
the definition of a clinical (symptomatic) case, would be more appropriate because it would
also allow the recording of asymptomatic cases [20]. The current policies arbitrarily assume
a constant rate of asymptomatic infection in the range of 30-50% [17]. The authors of a
systematic review and meta-analysis of 55 studies (PubMed and Web of Science database;
up to 2015) reported that overall, the prevalence of laboratory-confirmed asymptomatic
influenza infection ranged from 5.2% to 35.5% with a pooled rate of 19.1% for any type
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of influenza [17]. Similarly, the authors of another systematic review and meta-analysis
of 30 studies (PubMed and Scopus database; up to April 2014) estimated the fraction of
asymptomatic laboratory-confirmed cases at 4-28% with a pooled mean of 16% [21]. It is
highly possible that substantial cases of influenza virus infections are underestimated in
general, mainly in terms of asymptomatic presentation and it may depend on the method
which was used to identify the infection (sera/swabs testing). The same authors reported,
based on longitudinal studies performed by testing of sera, that the asymptomatic fraction
adjusted for illness from other causes fell in the range 65-85% and it was higher than
most of the unadjusted estimates. In our opinion, Ip et al., reported a very simple and
obvious, but important and memorable observation, i.e., some of the symptoms of ILI, like
runny nose or cough, could have a cause other than influenza and other than AR]J, e.g.,
poor air quality or allergies and therefore it could lead to underestimating the fraction of
asymptomatic infections [19]. More explanations were obtained in a study whose authors
used a novel log-linear binomial regression model and serological data from Taiwan (the
2005-2006 influenza epidemic season; 1007 children) [22]. The results showed that the
adjusted pathogen-specific asymptomatic ratios based on the mathematical model were
higher than raw data based, i.e., 0.75 and 0.65 for HIN1 and H3N2 influenza virus infection
vs. 0.65 and 0.57, respectively. What’s more, the authors using data from another study
(Boivin et al., 2000) with the raw asymptomatic ratio obtained at 22%, reported that the
model-based asymptomatic ratio for influenza could be up to 40%. A higher ratio of
asymptomatic influenza infection among the participating HCWs in the current study in
comparison to results of the above community studies could be explained by results of a
systematic review and meta-analysis of the incidence of influenza among HCWs and other
healthy adults by Kuster et al., (58,245 participants in total; influenza seasons 1957-2009),
which showed that medical personnel faces a higher risk of influenza infections compared
to the population of healthy adults working in non-healthcare facilities [4]. The authors
also attempt to explain the higher rates of asymptomatic influenza infection among medical
personnel in comparison with other healthy non-HCWs and hypothesize that HCWs, who
are more exposed to influenza infections (including post-vaccination exposure), develop
more effective immunity mechanisms that reduce the severity of infection symptoms.

4.2. Symptomatic Presentation of Influenza Infection

It is not known if the level of viral shedding perfectly correlates with the risk of in-
fluenza transmission. The empirical data showed that the intensity of influenza ribonucleic
acid (RNA) shedding was rather correlated with the intensity of symptoms, especially
fever [11,15,19,23,24], but the viral shedding was detectable also in the asymptomatic and
paucisymptomatic cases [8,19,24,25]. It suggests the potential for influenza virus transmis-
sion even in the absence of clinical symptoms, however, it is possible that certain symptoms
play a key role in infectivity (transmission). Although various authors in the literature point
out that the detection of viral RNA could be a reasonable indication of viral shedding and
infectiousness (for example, Ip et al., showed a strong correlation between shedding loads
of influenza viruses [RT-PCR testing] and virus infectivity measured by quantitative viral
culture assays [24]), but detection of viral RNA is not the same as isolation of infectious
viruses (PCR cannot differentiate between non-infective viral nucleic acid and infective
virion) [19]. It is worth highlighting that determining infection based on PCR testing
only may lead to underdiagnosing of some cases, e.g., Leung et al. reported that some
persons could have serologic evidence of influenza infection with PCR-based negative test
(some infected patients not shedding virus or shedding at such low loads that they were
not detectable by molecular testing [PCR]) or without any symptoms and vice versa [21].
However, it cannot be denied that influenza positive-tested employees without fever may
shed virus and therefore pose a risk of influenza transmission to patients or coworkers [26].
In the present study, nobody positive-tested HCWs (based on nasal samples) reported fever
and almost 10% of them reported a cough at least 3 days before swab collection. However,
in the present study, two independent methods to detect the influenza virus material (M1
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protein and viral genetic material) were used and due to the obtained moderate-to-high
level of coherence between positive results of Flu SensDx and RT-PCR testing (up to 97.3%,
depending on the used model of RT-PCR results—Table 2), we can assume the presence of
completed virions of influenza in the analyzed material. However, the infectiousness of
these samples was not verified (e.g., by viral culture).

4.3. Strategy to Influenza Infection Control

Although the role of the asymptomatic or afebrile people (HCWs) in influenza virus
transmission is uncertain, the main question is what type of strategy should be implemented
to reduce the risk of nosocomial influenza infections. On the one hand, the empirical data
have shown clearly a correlation between viral RNA shedding loads and the presence
of symptoms (influenza A virus infections), which may assume the implementation of a
symptoms-based strategy [24]. Therefore, non-pharmacological interventions, such as wear-
ing protective masks or hand hygiene, should be effective in preventing the transmission
of infection in community or healthcare settings. Interestingly, the authors of the Cochrane
group’s updated review of physical interventions to interrupt or reduce the spread of
respiratory viruses (67 studies in total, up to April 2020; no studies conducted during the
COVID-19 pandemic) reported that there is (1) low and (2) moderate certainty evidence that
wearing a mask (1) may make little or no difference to the outcome of ILI and (2) probably
makes little or no difference to the outcome of laboratory-confirmed influenza, compared to
not wearing a mask (two trials with HCWs and seven in the community) [27]. In conclusion,
the pooled results of randomized trials did not show a clear reduction in respiratory viral
infection with the use of medical/surgical masks during seasonal influenza. However, data
showed that hand hygiene may offer a benefit with the 11% relative reduction of respiratory
illness (low-certainty evidence). Based on the early experiences of the COVID-19 pandemic
in Poland (March-May 2020), it could be assumed that physical distancing is a very efficient
intervention—according to the data of the National Institute of Public Health-National
Institute of Hygiene (pol. Narodowy Instytut Zdrowia Publicznego-Paristwowy Zaktad
Higieny, NIZP-PZH) there was a drastic decrease in the incidence of influenza and ILI
in official statistics, as a consequence of the introduction of a hard lockdown [28]. Ac-
cording to the authors’ own analysis (based on NIZP-PZH data), 34.8% less cases were
noted of the total number of influenza and ILI in the period from 1 March to 31 May in
2020 compared to 2019 (764,293 vs. 1,171,718 cases), including a spectacular reduction at a
level of 69.9% cases in the period from 1 April to 31 May (182,491 vs. 605,656). However,
physical distancing could be successfully implemented in the community as a prevention
method, but it could be difficult or impossible to implement in healthcare facilities, where
direct contact with a patient is often necessary. On the other hand, describing the bimodal
course with an early peak and a prolonged period of viral shedding in cases of influenza
B virus infections may imply the potential infectiousness before the onset of symptoms
and after clinical improvement [24]. It is worth highlighting that the influenza B virus
caused a substantial proportion of influenza infections globally in the 21st century [29]
and for example, the type B virus of the Yamagata lineage predominated in the 2017-2018
season in Poland [30]. What’s more, in the current study, including a trace amount of
detected viral material, the influenza B virus was detected in almost half of the positively
tested nasal samples. Additionally, the laboratory data showed that among patients with
seasonal A(H3N2) influenza, mean viral RNA loads were at comparable levels regardless
of the presence or absence of symptoms [19]. These facts show the possibility of influenza
virus transmission from infected people (patients/HCWSs) despite the absence of clinical
symptoms and imply the hypothesis that people can be a source of influenza infection
before they become clinically ill or after clinical improvement [24]. Having this in mind,
the mentioned non-pharmacological interventions could be inadequate, and generally
preventive measures, including good general hygiene practices, would not be as effective
as influenza vaccinations to control the influenza virus infection [19]. Unfortunately, the
vaccination rates in the general population vary in different areas of the world, and for
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Poland they are extremely low, at around 3.5% (data from 2008-2018 [30]), and similarly,
the influenza vaccination rates among HCWs are universally low (2-44% globally) and
vary over time as well as between regions and different types of healthcare professionals
(physicians/nurses) [31]. In the present study, the influenza vaccination coverage was 61.3%
in 2019-2020 and 46.0% in the 2018-2019 season for all participants. There is an urgent
need to implement well-organized campaigns to increase vaccination rates among HCWs
as well as in the case of the general population—issues of HCWs influenza vaccination
(vaccination coverage, determinants, possible interventions and importance of influenza
vaccination) were widely discussed in other authors’ publications.

4.4. Influenza Vaccination and Influenza Infection

Despite the obvious benefits of influenza vaccination in reducing the incidence of
infection, there are debatable data as to whether HCWs’ influenza vaccination reduces
the incidence of influenza infections among patients [3,32,33]. It’s worth highlighting the
fact that among positive tested participants by the Flu SensDx device, most of them were
influenza vaccinated in the survey season, but it was not a statistically significant corre-
lation (p > 0.05). It is worth quoting here an interesting analysis of the testing of hospital
HCWs with respiratory symptoms (January-February 2014, N = 449), with a result of 54%
of employees who had a positive test for any respiratory pathogen, including 9.1% HCWs
tested positive for influenza [26]. Among all influenza-infected HCWs, 51.2% had a fever
(21/41) and 52.6% had previously received influenza vaccination (20/38; 3 participants
had an unknown vaccination status). Interestingly, there was no significant difference in
influenza-infected HCWs with febrile and their influenza vaccination status. Similarly,
in a German study (epidemic season 2014-2015, 677 participants), 24% of hospital staff
reported the occurrence of ARI during the infection period (83% reported coughing), of
which 9% of staff reported an ILI, defined as fever >38.5 °C and the sudden appearance
of symptoms [13]. The study did not demonstrate a statistical relationship between the
reported probable influenza infection and immunization status (authors reported possible
selection bias). It is worth highlighting that the influenza virus triggers a very complex
immune response and it is still unclear whether influenza vaccination may be able to fully
block the chain of transmission, or whether it simply reduces the severity of the disease in
vaccinated subjects. A commonly used inactivated influenza vaccine (ITV; 89.6% of global
production of seasonal influenza vaccines in 2019) leads to the production of neutraliz-
ing serum antibodies in contrast to a live attenuated influenza vaccine (LAIV, mucosal
administration; 5.0% of global production respectively) which leads to the production of
both serum and mucosal antibodies [34,35]. According to the results of animal studies,
efficacy in blocking the horizontal transmission of the influenza virus was much better for
LAIV (as a possible effect of mucosal antibodies), however, IIV led to the reduction of the
viral load after the challenge and partially reduced the number of secondary transmission
cases [36]. It is worth pointing out that LAIV is available in Poland but registered for use
for patients < 18 years old only, therefore only IIV can be used for vaccination of HCWs.
The mechanism of the ITV may explain our result of a relatively high ratio of influenza
positive-tested HCWs, including an asymptomatic fraction, regardless of the immunization
status, and its statistical independence (p > 0.05).

4.5. Practical Implications

In our opinion, keeping in mind all of the above considerations and results of this
study, it would be reasonable to consider the wide implementation among HCWs of both
mentioned non- and pharmacological interventions to reduce the risk of influenza (and
other respiratory viruses) nosocomial transmission. Due to the current COVID-19 pandemic,
commonly wearing face masks and hand hygiene are already implemented, but we are not
sure about the implementation of vaccination among HCWs, especially against influenza.
Although the benefits of HCW influenza vaccination for patients are still inconsistent and
widely discussed [3], in the authors” opinion and given the safety, effectiveness and other
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possible benefits of influenza vaccines, all efforts to increase influenza vaccination rates
among HCWs are reasonable, especially in the era of the COVID-19 pandemic. The above
recommendations take on even more meaning due to the fact that HCWs are a professional
group with a significant level of presenteeism, up to 75% [7]. In the present study, the
presenteeism rate was 45.3% for all medical workers, including 38.6% for physicians and
52.5% for nurses (!) (data not shown).

These results deserve further attention with regard to ensuring universal infection
prevention precautions, irrespective of symptomatic and immunization status, and clearly
confirm that our knowledge is uncertain and incomplete. Referring to considerations by
Tiwari et al. [37], we sum up as below:

e  HCWs are at high risk of exposure to influenza, SARS-CoV-2 and other respiratory
viruses. Undiagnosed HCWs can transmit the above viruses to patients and pose an
occupational hazard to coworkers.

e  There are reported cases of prolonged influenza virus shedding among asymptomatic
individuals. It is unclear what is the contribution of positive tested, but asymptomatic
people (HCWs) to the transmission chain. There are challenging questions, for example
when the asymptomatic but influenza positive-tested HCWs should be allowed to
return to work. Finding an answer to this question is important to ensure a safe
environment for patients and other HCWs, especially when faced with staff shortages.

4.6. Strength and Limitations

To the best of our knowledge, this is the first study aimed to assess the rate of
laboratory-confirmed influenza infection among Wroclaw HCWs. In addition, two in-
dependent methods of detecting influenza virus material (M1 protein and viral RNA) and
the innovative Flu SensDx device were used to supplement general data.

There are several limitations to this study. Firstly, selection bias is possible and due to
this fact, the study sample may not be fully representative for HCWs in Wroclaw city. Our
ability to generalize the findings from this study is limited because we cannot compare
the survey population with the general one due to the lack of a full list of HCWs from
all Wroclaw PHCS and hospitals. In addition, this survey was conducted mainly among
HCWs from one hospital and only 10% of PHCS in Wroclaw during one influenza season
—it reflects the part of the current influenza infection status and does not describe changes
across time. In fact, our sample size of 150 may not be large enough to be statistically
significant to identify small-to-moderate associations. Secondly, it is advisable to conduct a
similarly designed study in the future with a larger number of participants, using a more
representative sample of HCWs and to extend a testing protocol to verify all (or most)
of the collected Flu SensDx samples by RT-PCR testing. It is worth including an internal
control with detection of housekeeping genes in the RT-PCR testing protocol and using
viral culture as an additional method to assess infectivity of collected samples and correlate
it with POC/RT-PCR testing results and other variables like an influenza vaccination status
and the presence of symptoms.

5. Conclusions

Larger studies are needed to estimate the incidence of influenza virus infection among
HCWs, especially with regard to the implementation of physical barriers and to ascertain
the duration of viral RNA persistence among (a)symptomatic HCWs to understand the
underlying mechanism and fine-tune some policies aimed at the reduction of nosocomial
infections, including influenza virus infection.
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Abstract: Background: Influenza vaccination, as a key element of control activities intended to
prevent nosocomial influenza transmission, is reccommended each year for all healthcare workers
(HCWs). The objectives were to determine the rate of influenza vaccination and to identify reasons
for receiving or declining the influenza vaccine among HCWs in the 2018/19 and 2019/20 influenza
seasons. Methods: This study is a cross-sectional observational study carried out between January and
March 2020, in 2 hospitals and 15 primary health-care settings (PHCS) in Wroclaw (Poland). Results:
A total of 165 questionnaires were completed. The majority of participating HCWs were female—
137 (83.0%), and, by profession, the majority were physicians 92 (55.8%). Influenza vaccination
coverage was 61.2% in 2019/20, and 47.9% in the 2018/19 season for all participants. Participants
who were male, physicians and personnel from PHCS were more frequently vaccinated in both
seasons. According to the statistical analysis, physicians were more likely to receive vaccinations
than nurses (p < 0.01), as were HCWs who had been vaccinated in the previous season (p < 0.001).
Conclusion: The identified barriers were mainly caused by misconceptions (fear of vaccine adverse
effects and perception of not being at risk/no need to get vaccinated) and an organizational barriers
(lack of time). These findings may prove useful for designing immunization campaigns to tailor
strategies to reach specific groups.

Keywords: influenza; vaccine coverage; healthcare workers; vaccine hesitancy; vaccine objections

1. Introduction

The World Health Organization (WHO) and the US Advisory Committee on Immu-
nization Practices (ACIP) both recommend that healthcare workers (HCWs) should receive
influenza vaccination annually because they care for persons at high risk of influenza-
related complications [1,2]. Vaccination of HCWs is an important strategy for reducing
the transmission of influenza from healthcare staff to their patients, and therefore reduc-
ing patient morbidity and mortality [3,4], increasing patient safety and reducing work
absenteeism among healthcare workers [5,6].

Compliance with recommendations on influenza vaccination is known to be low.
In general, the rate of influenza vaccination among HCWs rarely exceeds 40% [7,8]. In
European countries, the median of vaccination coverage rate (VCR) among HCWs remains
at around 25% with a wide variation among countries (for example, from 5% for Poland
to >50% for the UK) [9]. Since influenza vaccine uptake among HCWs still remains low,
more information is needed about barriers to influenza vaccination in HCWs. Refusals
to vaccinate can be attributed to uncertainty about the effectiveness and safety of the
vaccine [10,11]. A large number of diverse reasons for low vaccine uptake by HCWs
have been addressed in the literature [8,12-14]. Understanding these barriers is important
as it reveals the complexity of the situation and is essential for increasing the levels of
compliance with vaccination recommendations.
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Results of a literature review suggest that there were no exhaustive and comprehensive
data on attitudes towards influenza vaccine uptake by HCWs in Poland. Only two surveys
have been conducted—the first was carried out 10 years ago in Warsaw (the capital city
of Poland) and revealed the VCR for hospital personnel to be at approximately 20% [15];
the second one was a national cross-sectional survey with participation by 500 physicians
involved in the qualification and administration of childhood vaccines (81% were pedia-
tricians, and the remaining 19% were family doctors), conducted from June to July 2017,
with a result of 62% of seasonal influenza VCR [16]. In addition, the VCR of the general
population in Poland is extremely low (3.5%) [17].

While influenza vaccination has variable and moderate efficacy [18], given the current
epidemiological situation of the COVID-19 pandemic, it seems appropriate to make every
effort to reduce the burden of influenza virus-induced infections on the health system and
help protect limited healthcare resources. Due to very high variability of VCR and its low
level among HCWs in Poland, there is an urgent need for extending the database, especially
with local analyses. A cross-sectional observational survey was conducted in Wroclaw (one
of the major cities of Poland), between January and March 2020. The objective of this study
was to analyze vaccination rates and motivators for, and barriers to, influenza vaccination
among the participating HCWSs. The results may prove useful for designing immunization
campaigns to tailor strategies to reach specific groups.

2. Materials and Methods
2.1. Study Design

To draw a study sample, a register of public primary healthcare settings (PHCS) and
hospitals in Wroctaw obtained from the national health services was used (a list of public
healthcare facilities is available online in an open-access mode). Due to organizational
limitations, it was planned to include nineteen PHCS (12%) pre-selected from all 153 PHCS
in Wroctaw using systematic sampling, and 3 hospitals were pre-selected from 6 main
facilities using purposive sampling. All preselected PHCS and 2 of 3 hospitals accepted the
invitation to participate in this study, 1 hospital rejected the invitation. Five or four wards
per hospital were selected to participate, mainly internal-medicine and pediatric wards
(patients at high risk of influenza). All personnel of the selected PCHS and hospital wards
were set as the target population.

Recruitment was performed by inviting all medical and non-medical staff to partic-
ipate during personal visits of the principal investigator in selected healthcare facilities.
Participation in the study was voluntary. Approval for distributing the questionnaire
was obtained from the board of each healthcare facility participating in the survey. After
receiving written information about the study and a brief oral description of the aim of the
study, written informed consents were obtained from all of the participants before entering
the study, and then the participants received self-administered standardized questionnaires
to complete.

The study was terminated prematurely due to the COVID-19 epidemiological situation.
Eventually, HCWs from fifteen selected PHCS (10% of all PHCS in Wroclaw) and part of
selected hospital units (endocrinology, hematology, oncology, angiology and rheumatology
units from the University Clinical Hospital and a pediatric intensive care unit from another
multidisciplinary hospital) participated in the study.

2.2. Study Questionnaire

The anonymous self-administered questionnaire was composed of two sections. The
first section included socio-professional variables, such as demographic details (gender,
age), occupational group, type of healthcare facility (primary healthcare settings /hospital),
and years of experience. Occupational groups were categorized as physicians, nurses,
allied medicals (for example, physiotherapists and laboratory diagnosticians) and non-
medical staff (administration, cleaning and other support staff). Medical students were
excluded from participating in this study. The second section assessed self-reported uptake
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of influenza vaccination in the 2018/19 and 2019/20 seasons and potential motivators
for and barriers to influenza vaccination in the survey or previous year (multiple choice
responses or a free text field for another answer). Only the personnel who were vaccinated
were asked about motivators for vaccination (e.g., self-protection, protection of family,
protection of patients) and only the personnel who were not vaccinated were asked about
barriers to vaccination (e.g., low effectiveness of the vaccine, lack of time, fear of side effects,
no need for protection).

2.3. Outcome Measures

There were two outcome measures in this study: (1) the current and previous influenza
vaccination status of HCWs and (2) the assessment of the determinants and the reasons for
(not) being vaccinated against influenza.

2.4. Statistical Analysis

Upon completion of data collection, the data were coded into categorical variables
and double-checked. Descriptive statistics were generated for all survey items. The main
analysis was a comparison of vaccinated and not vaccinated respondents, defined by
their self-reported influenza vaccination status during the 2018/19 and 2019/20 influenza
seasons. Categorical variables were compared using Pearson’s X tests of association with
Yates” continuity correction and correspondence analyses were used. The significance level
was set at p = 0.05. The statistical analyses were performed using R version 3.6.3 statistical
software (R Foundation for Statistical Computing, Vienna, Austria).

3. Results
3.1. Study Population

A total of 165 questionnaires were completed (response rate 82.5%). Nearly 56% of
respondents worked in PHCS. There were 92 (55.8%) physicians and 43 (26.1%) nurses in
total. Females accounted for 83.0% of respondents. Approximately 60% of the respondents
were aged over 40. Their years of experience ranged from 1 to 43 years with a median
of 15 years. There were no significant statistical differences between survey HCWs from
PHCS and hospitals in terms of their questionnaire-based socio-professional determinants
(p > 0.05). The characteristics of the study participants are presented in Table 1.

Table 1. Characteristics of the study participants and the 2018/19 and 2019/20 influenza vaccination
rates.

201819 2019/20
Characteristics Total # PHCS 2 Hospital * p-Value * T e Influenza p-Value* Influenza 2019020 p-Value*
accinated flaen e, Influenza VCR
Gender
Female 17 (0 ™ @ 59 ) P ™7 46.0% P (M 57.7%
Male 28 (17.0) 13 (143) 15 (20.3) 0418 16 (20.3) 57.1% 0.385 2 (21.8) 78.6% 0.064
Age group (years)
<40 71 (43.0) 33 (36.3) 38 (514) 32 (40.5) 45.1% 50 (49.5) 70.4%
>41 94 {57.0) 58 (63.7) 36 (48.6) 0074 47 (59.5) 50.0% 0.638 51 (50.5) 54.3% 0.051
Occupation
Physicians % (558) 7 618 5 (608) 58 @4 B0 n M3 783%
Nurses 43 26.1) b4 (29.7) 16 21.6) L)ZT/'d 15 (19.0) 349% (letmﬂuzb) d 18 (17.8) 41.9% [x;[l":;lss)d
Alled i) 1 ©7 5 5) 6 s 1 13 9.1% 2 @0) 18.2%
Nonmedical staff€ 19 (115) 2 1 7 ©5) 5 (©3) 2%63% 9 ©9) 4%
Work experience (years)
<10 65 (39.9) 30 (33.0) 35 473) 27 (34.2) 415% “ (43.6) 67.7%
>11 100 (606 6l (©7.0) 3 (27) 0087 52 655) 2.0% 0248 57 (564) 57.0% 0225
2019/20 influenza immunization
Yes 0 612 56 615 45 (608) 7 ©24) 723%
No 64 (388) 35 (385) 29 (392) 0948 6 (7.6) 9.4% (x;l:l;‘:az)
2018/19 influenza immunization
Yes 9 @) 500 (G49) 2 2 - - B3 92.4%
No 86 (521) 41 (45.1) 45 (60.8) 0063 - 28 (27.7) 32.6%
Place of work
PHCS 9 52 5 3 549% 56 (554) 615%
Hospital 74 (48 2 667) 02% 0.063 5 (W6 605% 0945

PHCS—primary health-care settings, VCR—vaccination coverage rate. * p-value for Pearson’s x* tests of associa-
tion. ? Values are presented as 7 (%). ® Physiotherapists, laboratory diagnosticians. ¢ Administrative, cleaning
and supporting staff. 9 The Pearson’s x? test was calculated only for a group of physicians and nurses due to the
small number of other categories.
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3.2. Vaccination Rate and Socio-Professional Determinants

Influenza vaccination coverage was 61.2% (101/165) in 2019/20, and 47.9% (79/165)
in the 2018/19 season for all participants (Table 1). The difference between the vaccination
rates of hospital-based personnel (60.8% and 39.2%) and personnel from PHCS (61.5% and
54.9%) was statistically insignificant in the two analyzed influenza seasons, 2019/20 and
2018/19 respectively (p > 0.05). The results revealed that gender, age and job experience had
no statistically significant effect on the vaccination rate of participants with a p > 0.05 with
Yates’ continuity correction in both influenza seasons (Table 1). The 2018/19 and 2019/20
vaccination rates by profession ranged from 34.9% to 41.9% for nurses and from 63.0% to
78.3% for physicians respectively (p < 0.01). A correspondence analysis has confirmed that
there is a correlation between the following pairs of variables: (a) physicians were more
likely to receive influenza vaccination and (b) nurses were less likely to receive influenza
vaccination in the two analyzed influenza seasons. Influenza vaccine uptake in 2019 /20
was also strongly associated with the status of 2018/19 influenza immunization (p < 0.001),
namely the previous history of immunization was positively correlated with influenza
vaccine uptake in the survey season.

3.3. Reasons for Receiving or Rejecting Vaccination

Three main motives and seven main barriers were identified to influenza vaccina-
tion in the survey participants (Table 2). Self-protection (98.1%) was the main reason for
vaccination, whereas 82.2% of vaccinated HCWs reported receiving vaccination to pro-
tect their families and 65.4% to protect their patients. The same motivator structure was
reported regardless of the type of healthcare facility (PHCS/hospital) and profession (physi-
cians/nurses), i.e., without statistically significant differences (p > 0.05). Reasons for refus-
ing a vaccine (reported for at least one influenza season) were provided by 92 participants.
The top three identified barriers to vaccination were: lack of time (30.4%), fear of side effects
(15.2%) and perception of not being at risk/no need to get vaccinated (10.9%). HCWs from
PHCS more frequently reported fear of side effects (20%) and belief that they do not need
to be vaccinated (17.8%) than hospital personnel (10.6% and 4.3% respectively). By contrast,
laziness was a significant barrier to vaccine uptake among hospital-based HCWs (14.9%)
compared to HCWs from PHCS (4.4%). Moreover, lack of time and laziness were the most
common reasons for refusing the vaccine among physicians (45.0% and 15.0% respectively)
in contrast to nurses (25.0% and 0% respectively). On the other hand, nurses reported fear
of side effects (17.9%) and fear of injection (10.7%) more frequently when compared to
physicians (5.0% and 2.5% respectively).

Table 2. Motivators for, and barriers to seasonal influenza vaccination in the survey participants
(reported for at least one influenza season).

Motivators/Barriers Total HiRs ot Wa Osupsion

PHCS Hospital Physicians Nurses

Motivators for vaccination n=107 n=60 n=47 n=78 n=18
Self-protection 98.1% (105) 96.7% (58) 100.0% (47) 98.7% (77) 94.4%(17)
Protection of family /friends 822% (88) 76.7% (46) 89.4% (42) 85.9% (67) 61.1% (1)
Protection of patients 65.4% (70) 61.7% (37) 702% (33) 69.2% (54) 50.0% (9)

povalue = 0909 povalue = 0723

Barriers to vaccination n=9 n=47 n=d5 =40 n=28
Lack of time 30.4% (28) 31.1% (14) 298 (14) 45.0% (18) 25.0%(7)
Fear of vaccine adverse effects 15.2% (14) 200%(9) 106% 5) 5.0% (2) 17.9% (5)
Perception of not being at risk/no need to get vaccinated 10.9% (10) 17.8% (8) 43%(2) 10.0% (4) 7.1%(2)
Laziness 98% (9) 14%(2) 149% () 15.0% (6) 0.0% (0)

Belief that the vaccine s not effective 8.7% (8) 89% (4) 85% (4) 50% @) 36% (1)
Contraindications 54% (5) 67% (3) 13%(2) 50% @) 10.7% (3)
Fear of injection 43% () 44% (@) 43%@) 25% (1) 10.7% (3)

n/a n/a

p-value for Pearson’s x? tests of association; n/a—not applicable. PHCS—primary healthcare setting. Values are
presented as % (1). NOTE: Adds up to more than 100% because of multiple responses.
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4. Discussion

Compared to the data available for Poland, our study showed a relatively high vac-
cination rate among HCWs in Wroclaw (in the range of 47.9 to 61.2% for two influenza
seasons). Despite high consistency with the latest survey from the National Institute of
Public Health—National Institute of Hygiene, which reports VCR at 62% [16], the present
authors attempted to explain this result. This may be a selection or response bias, due
to the potential lack of compatibility with the general population of Wroclaw HCWs and
voluntary participation in the study—together it could lead to an overestimation of VCR.
Nonetheless, data from recent surveys (conducted after 2010) among HCWs in hospital and
PHCS demonstrate a similar level of influenza vaccine uptake. For example, a Spanish sur-
vey shows VCR at 50.7% among physicians and nurses working in PHCS (1 = 1749; season
2011/12) [19], data from Arar City (Saudi Arabia) demonstrate VCR at 55.9% among HCWs
from PHCS (204 participants, season 2017/18) [20] and an influenza vaccination rate of
55% among HCWs in a German university hospital (677 participants, season 2014/15) [21].
It is worth emphasizing that VCR is a variable over time (for example, VCR from 54.5%
to 88.3% in 2012/13-2014/15 seasons in a study from King Abdullah University Hospi-
tal [22] or VCR for Romania in 2007 /08 season at 89.4% and 29.4% in 2014 /15 season in
longitudinal data from the European Union [9]). Moreover, the substantial number of
vaccinated physicians in our study can be explained by the fact that the study participants
were specialists who care for patients at high risk of influenza and therefore tend to be
more aware of the importance of regular vaccinations compared to other specialists. On
the other hand, protection of patients was a motivator for vaccine uptake in the third place
for all participants (65.4%), as well as for physicians (69.2%).

The current survey shows that nurses were less frequently vaccinated compared
to physicians and this difference was statistically significant (p < 0.01) for both of the
analyzed influenza seasons (Table 1). Our data are consistent with findings from other
studies in that vaccine uptake is significantly lower for nurses than physicians [23-26],
including one Polish survey [15]. To explain this correlation, it is worth highlighting
findings from other studies demonstrating that physicians in general had a higher level
of knowledge about influenza and influenza vaccines and therefore perhaps they were
more likely to receive vaccine [23,26,27]. For example, in an Israeli study, more than half
of nurses (53.5%) reported that vaccination per se can cause flu (vs 35.9% physicians) [23]
and in a German study—19.2% of nurses (vs 0% of physicians, p < 0.001) [27], which of
course is not true (subunit vaccines containing only hemagglutinin are commonly used).
Similarly, the proportion of HCWs who perceived the vaccine to be harmful was higher
among nurses and allied health professionals than among doctors in a hospital-based
Israeli study [28]. A qualitative Swiss study conducted among nurses could be helpful
in explaining this phenomenon, as it demonstrated that the main barriers to vaccination
include fear of side effects, doubt about the effectiveness of vaccination and the will to
autonomously make decisions about one’s body and health, as well as distrust of medical
environment and research results [29]. Targeted educational strategies may be needed to
resolve misconceptions among nurses. This observation seems to be confirmed by the
results of a Korean study concerning the effectiveness of educational campaigns—after an
intensive campaign promoting influenza vaccination among hospital staff, an increase in
the vaccination rate from 21% to 92% was observed among nursing staff in 4 years (2000
2004) [30]. This is also confirmed by a Chinese study—nurses who underwent vaccination
training in the preceding 5 years were statistically significantly more often vaccinated
against influenza [31].

Many studies show a positive correlation with the male gender [20,21,32-36] or age
over 40 years [22,26,33,35,37] on influenza vaccine uptake among HCWs. However, not all
studies demonstrated that gender or age were significant predictors of vaccination [28,38].
The results of the current study showed that gender and age were not statistically signifi-
cant for the vaccination rate of participants in both influenza seasons. Nonetheless, it is
worth highlighting that both gender and age were statistically significant in the 2019/20
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influenza vaccine uptake using “pure” x? test (p < 0.05), but according to more conser-
vative Yates’ continuity correction, these correlations had no statistical significance with
p > 0.05. This could result from the small size of the sample. Similarly, job experience had
no statistically significant effect on the vaccination rate, as opposed to the results of other
studies [20,22,36,37].

Another finding in our study illustrated that a previous history of immunization was
positively correlated with the influenza vaccine uptake in the participants of this survey
(p <0.001), which is highly consistent with the results of many studies [10,23,39-41].

It is worth highlighting that interventions based on identified factors are useful for
designing immunization campaigns to tailor strategies to reach specific groups. Self-
protection and protection of family/friends were the most common reasons to accept
influenza vaccination in the current survey—98.1% and 82.2% respectively. 65% of the
vaccinated HCWs reported a reduction in virus transmission to their patients as motivation
for vaccination. These reasons are highly compatible with other studies based on larger
study samples, for example, 95.0% of vaccinated HCWSs from Saudi Arabia (512 hospital-
based participants) [40], 92.5% of vaccinated HCWs from Israel (275 participants from
PHCS) [23] and 92.2% of vaccinated HCWs from a German survey (four thousand workers
from a university hospital) [27] indicated self-protection from influenza as a motivation
to immunize, whereas the protection of patients motivated 64.2% of HCWs from an Arab
survey [40] and 54.7% of German HCWs [27]. Similar results were reported among HCWs
in many other studies [10,11,24,26,32].

The identified barriers were mainly caused by organizational barriers (lack of time),
and misconceptions (fear of vaccine adverse effects and perception of not being at risk/no
need to get vaccinated). In general, the barriers to influenza vaccine uptake by HCWs found
in this study were similar to those reported in the literature. For example, not vaccinated
nurses from a German study reported fear of adverse effects and fear of injection more
often than physicians [27], whereas lack of time was more frequent for physicians than
for nurses in an Israeli study [28]. Moreover, 31.8% and 17.3% of not vaccinated HCWs
from an Arab study reported “lack of time” and were concerned about side effects of the
vaccine [42] compared to 30.4% and 15.2% of not vaccinated HCWs from the present survey
respectively. Similarly, lack of time was reported by 33% of French HCWs [43] while 14%
of Italian hospital-based HCWs were concerned about side effects [34]. In addition, 24% of
hospital-based physicians from a Polish study reported lack of time as the most common
reason for not being vaccinated [15] (compared to 18% hospital-based physicians from the
present survey; data not shown). According to Hofmann et al., well-planned campaigns
should be useful for increasing vaccination coverage, especially among physicians [44].
It is worth highlighting that lack of time was the main barrier to vaccine uptake among
HCWs from the present survey (30.4%), especially among physicians (45.0%). Moreover, the
majority of immunized HCWs (77.6%) were vaccinated as part of occupational vaccinations
and more than half of not vaccinated HCWs (51.1%) declared immunization if vaccination
was to be organized at their workplaces (data not shown).

It is emphasized in the literature that activities aimed at increasing the level of in-
fluenza vaccination among healthcare professionals must take into account the complexity
of the problem, including numerous vaccination conditions (individual, psychological,
socio-cultural, ethical and organizational factors) [45]. Experience so far shows that miscon-
ceptions (e.g., fear about vaccine side effects and no perception of personal risk of influenza
infection) can be reduced/corrected thanks to a well-planned educational program, taking
into account the psychological and socio-cultural specificities of the recipients, and access
to vaccination can be improved by offering free workplace vaccinations. As the described
experiences show, strategies combining various interventions (a multi-component strategy)
are more effective than single-component interventions. The necessity to take complex
actions is evidenced by, inter alia, the fact that educational campaigns alone do not sig-
nificantly increase the vaccination rate, and simply offering free influenza vaccination is
not enough [45]. The effectiveness of active promotional and educational activities has
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been repeatedly confirmed, both in reports from Europe, the USA and Japan (the offer
of free workplace vaccinations in conjunction with an educational campaign conducted
simultaneously) [18,45,46]. Some researchers, paying attention to the differences in the
level of vaccination and the declared barriers between different HCWs occupational groups,
suggest the need for separate strategies [44], which is also confirmed by the results of this
study. It is postulated that the activities dedicated to nursing staff should be based on edu-
cational campaigns aimed at reduction/ correction of misconceptions, in turn, promoting
campaigns dedicated for physicians should be based on easy and free vaccination on site.
At this point, it is worth highlighting that HCWs reported a preference for educational
messages which should be: targeted at HCWs (not general messages), based on robust
evidence and which ought to address specific concerns abound vaccine effectiveness and
risks [18]. It should be borne in mind that during influenza vaccination campaigns it is
important to focus also on personal benefits for HCWs themselves, since self-protection
and protection of family/friends were the most common reasons for the acceptance of
influenza vaccination, not only in the current survey.

Strength and Limitations

This is the first study to assess the rate of influenza vaccination among Wroclaw HCWs
and one of the few in Poland in the last 10 years. In addition, HCWs from both types of
healthcare facilities were included, enabling their direct comparison. Moreover, this study
identified motivating factors and barriers to influenza vaccine uptake similarly to a variety
of studies around the world.

There are several limitations to this study. Selection bias is possible and due to
this fact, the study sample may not be fully representative of HCWs in Wroclaw. First,
participation in the study was on a voluntary basis and it is possible that motivated (and
vaccinated) HCWs were more likely to participate and to complete the survey than their
not vaccinated colleagues (this result was observed in an Israeli study [28]). In addition,
the possibility to generalize the findings from this study is limited because the survey
population cannot be compared with the general population due to the lack of a full list
of HCWs from all Wroclaw PHCS and hospitals. On the other hand, a similar strategy of
study population sampling (selection based on the list of facilities, not on a list of HCWs
population) was used by many other authors in their research, for example by Boey et al.
(2018) [36], Lee et al. (2017) [31], Abu-Gharbieh et al. (2010) [42] and Dominguez et al.
(2013) [19]. However, we cannot exclude the possibility that there are other unknown
differences between respondents and non-respondents. It is worth noting that recruitment
by providing all medical staff with a paper questionnaire with an invitation to participate
may be characterized by a low response rate (e.g., 25% [31], 31% [21], 32.5% [43]) as in the
case of studies using telephone interviews (19% [16]) or anonymous online questionnaires
(17.9% [36], 36.2% [19]). For these reasons, a personal invitation to participate with an ad
hoc possibility of explaining the aim and course of the study seems to be more appropriate.
Self-report is another possible limitation of the study. Influenza vaccination status was
reported by the respondents themselves, which was not subject to independent verification,
therefore the accuracy of the responses depended only on each respondent’s willingness to
admit they had (not) been vaccinated (although one study demonstrated a good level of
sensitivity and specificity of self-reported HCWs influenza vaccination with vaccination
records [47]). In addition, this survey was conducted mainly among HCWs from one
hospital and only 10% of PHCS in Wroclaw during one influenza season—it reflects the
current influenza immunization status and does not describe changes over time. Actually,
the sample size of the present study, i.e., 165, may not be large enough to have high statistical
power to identify small-to-moderate associations. There is a significant need to conduct
more extensive research on representative population of Wroclaw healthcare personnel.
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5. Conclusions

HCWs from the present study decline vaccination because of lack of time, fear about
vaccine side effects and no perception of personal risk of influenza infection. The identified
barriers are mainly based on misconceptions and the lack of coordinated vaccination action.
These determinants can be used to fine-tune the objectives of the campaign and to determine
the best strategy. Misconceptions can be reduced through a well-planned educational
program which should be aimed at correcting misconceptions about vaccine safety and
effectiveness as well as promoting the involvement of HCWs. Our findings prove that
during influenza vaccination campaigns it is important not only to focus on patient values,
but also on personal benefits for HCWs themselves. In nursing staff, campaigns promoting
influenza vaccination should focus on reducing fear of adverse events and increasing
knowledge on influenza and the benefits of vaccination. Well-planned campaigns with an
extended offer of easy and free vaccination on site (e.g., mobile vaccination teams) should
be useful for increasing vaccination coverage, especially among physicians. We plan to
use these findings in our influenza vaccination program and target populations with low
vaccination rates for more intense intervention.
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Abstract

Influenza is an acute respiratory disease caused by the influenza virus which often occurs in outbreaks and epidemics worldwide. The World Health
Organization recommends annual vaccination of healthcare workers (HCWs) against influenza, because most of them are involved in the direct care
of patients with a high risk of influenza-related complications. Given the significance of the disease burden, a targeted literature review was con-
ducted to assess issues related to influenza vaccination among HCWs. The primary aim of this review was to assess the incidence of influenza among
medical personnel and healthcare-associated influenza, and to outline the benefits of influenza vaccination for patients and HCWs themselves.
Vaccination of HCW's seems to be an important strategy for reducing the transmission of influenza from healthcare personnel to their patients and,
therefore, for reducing patient morbidity and mortality, increasing patient safety, and reducing work absenteeism among HCWs. The benefits of
influenza vaccination for their patients and for HCWs themselves are addressed in literature, but the evidence is mixed and often of low-quality.
Int J Occup Med Environ Health. 2022;35(2):127-39
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INTRODUCTION lead to, among other things, exacerbation and/or seri-
Influenza (flu) is an acute respiratory infection (ARI) of ous complications of basic diseases, influenza-associat-
viral etiology, with a potentially severe and fatal course. ed pneumonia or secondary bacterial pneumonia and
It mainly attacks the upper respiratory tract and, less death [3].

frequently, the bronchopulmonary section [1]. An un- Influenza viruses are classified into 3 types:

complicated influenza virus infection usually lasts about — type A - as a result of its antigenic variability (“anti-
a week and is characterized by a typically sudden ap- genic drifts” or “antigenic shifts,” specific for influen-
pearance of high fever, myalgia, headache, fatigue, non- za A virus), is the cause of large epidemics and pan-
productive (dry) cough, sore throat and rhinitis. Most demics, with a possible severe course of infection;
patients recover within 1-2 weeks, without the need for — type B - causes local outbreaks;

causal treatment or hospitalization [2]. However, influen- — type C - causes mild infections in children [1,3].

za poses a serious threat for children, pregnant women, In the countries of the northern hemisphere, there is
the elderly, people with chronic diseases (such as lung a seasonal increase in influenza cases between November
diseases, diabetes, cardiovascular diseases, cancers), be- and the end of March, with a peak in January-March [4].
cause in those groups the influenza virus infection can The World Health Organization (WHO) estimates that up
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to 10% of adults and approx. 25% of children have influ-
enza, 3-5 million people develop a severe course of infec-
tion, and there are approx. 500 000 deaths from influenza,
every year worldwide [2]. At the same time, the majority
of deaths in industrialized countries affect people aged
>65 years.

Influenza-related diseases pose a significant challenge
to public health, and have serious social and economic
consequences (direct costs, including treatment-related
costs and indirect costs, i.e., costs mainly arising from
sickness absenteeism) [5]. For example, according to
the U.S. figures, the total costs associated with seasonal
influenza are estimated to be around USD 87 billion, of
which approx. 10 billion are direct medical costs [6].
Due to rather unspecified flu symptoms, similar to
the spectrum of cold symptoms, patients first seek medi-
cal care from primary care physicians. It is this profes-
sional group of physicians that bears the burden of in-
creased influenza incidence. Moreover, the patients visit
them in the symptomatic stage, i.., in the period of
(peak) infectivity [7,8]. It is worth noting at this point that
the possibility of transmission of the influenza virus may
be bi-directional, i.e., there is a valid exposure of medi-
cal personnel (healthcare workers [HCWs], healthcare
personnel or healthcare professionals [HCPs]) to an in-
fluenza virus from an infected patient, and physician-to-
patient transmission of the virus is also possible [9,10].
Many health organizations recommend annual influenza
vaccination among HCWs because most of them are in-
volved in the direct care of patients with a high risk of
influenza-related complications. Influenza vaccination is
considered as a key element of control activities intended
to prevent nosocomial (healthcare-associated) influenza
transmission and, therefore, to reduce patient morbidity
and mortality, to increase patient safety, and to reduce
work absenteeism among HCWs [11]. Given the signifi-
cance of these recommendations, a targeted literature

review was conducted to provide a holistic view of issues
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related to influenza vaccination among medical staff.

The primary aims of this review were:

— to assess the incidence of influenza among medical
personnel,

— to assess healthcare-associated influenza (HAI),

— to outline the benefits of influenza vaccination for pa-
tients,

— to outline the benefits of influenza vaccination for
HCWs.

METHODS

A targeted literature search of PubMed was conducted to
assess the issues related to influenza vaccination among
medical personnel using the following keywords: “influ-
enza, “influenza vaccination,” “healthcare personnel,
“healthcare workers,” “healthcare facilities,” and “infec-
tion control.” Original peer-reviewed articles in English
were used. No restriction was placed on the publication
date of studies, and all relevant systematic reviews and
meta-analyses were also included. The reference lists
of the studies included in this analysis were scanned in
order to identify additional relevant papers.

RESULTS

Influenza and medical staff

Incidence of influenza among medical personnel

A systematic review and meta-analysis of the incidence
of influenza among medical personnel and other healthy
adults by Kuster et al. [9] (58 245 participants in total;
influenza seasons 1957-2009) suggest that medical per-
sonnel faces a higher risk of symptomatic influenza in-
fections (up to 2.5 times) compared to the population
of healthy adults working in establishments other than
healthcare facilities. The above study review estimates
that up to 22% of HCWs (especially those not vaccinated
against influenza) can have influenza every epidemic
season. The authors also attempt to explain the higher
rates of asymptomatic influenza infections among medi-
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cal personnel in comparison with other healthy non-HC-
Ws, and they hypothesize that those HCW's who are more
exposed to influenza infections (admission of/contact
with symptomatic patients during the infection season
and/or post-vaccination exposure) develop more effective
immunity mechanisms that reduce the severity of infec-
tion symptoms.

This problem was pointed out already in the 1990s: accord-
ing to an English study conducted among hospital workers
who were found to have serological signs of a past influ-
enza virus infection (23.2% of the total number of 518 an-
alyzed workers; the epidemic season 1993-1994), 59% of
them did not remember the fact of having had influenza,
and 28% of them did not remember airway infections at
all [12]. On the other hand, in a German study (involving
677 participants; the epidemic season 2014-2015), 24% of
hospital staff reported the occurrence of ARI during the
infection period (83% reported coughing), with 9% of the
staff reporting a likely influenza infection (defined as fever
>38.5°C and a sudden appearance of symptoms) [13].
Interestingly, the above-mentioned study did not demon-
strate a statistical relationship between the reported prob-
able influenza infection and immunization status (a pos-
sible selection bias). Another interesting report is the
analysis of medical staff of the emergency room and the
operating room (117 staff members in total) during the in-
fluenza A(HIN1)pdm09 pandemic season, whose results
revealed that a total of 29% of staff members showed sero-
conversion in anti-hemagglutinin antibodies [14]. Sero-
conversion concerned 36.8% of the emergency room staff
and 14.6% of the operating room staff, so the risk of se-
rologically confirmed influenza infection was 3.4 times
higher for the emergency room staff. In addition, also in
their case, higher (nearly twice as high) antibody titers
were observed. About one-third of the seropositive people
(35.3%) did not develop symptoms of influenza-like ill-
ness (ILI). The above-mentioned study has re-evaluated
the usefulness of the existing prevention measures, such
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as protective masks and hand hygiene, which have been
associated with a reduced risk of serologically confirmed
influenza infection.

Presenteeism associated with ILIs among medical personnel
Results of various studies directly show that a large group
of physicians (even >75% [15]) admit that they perform
their professional duties while having symptoms of upper
respiratory tract infections (the so-called presentee-
ism) [11,16,17]. For example, according to the results
of an American survey (involving 1914 HCWs; the in-
fluenza season 2014-2015), 41.4% of the respondents
reported being present at work with influenza-like symp-
toms (a median of 3 days), while pharmacists and physi-
cians were the ones who most commonly reported being
present at work when sick (67.2% and 63.2%, respec-
tively) [18]. In this way, medical personnel can introduce
the influenza virus and perpetuate its transmission, put-
ting patients at risk [11].

Influenza related to healthcare

Incidence of influenza related to healthcare

The phenomenon of HAI is becoming increasingly im-
portant in literature. Although hospital influenza epi-
demics occur in almost all types of wards and have signif-
icant consequences for patients and hospitals, the source
of infection is often unknown [10]. Given, among other
things, the lack of standardized diagnostic methods and,
above all, the absence of routine epidemiological surveil-
lance, comprehensive estimates of the occurrence of this
phenomenon are impossible. For example, according to
the Canadian Nosocomial Infection Surveillance Pro-
gram (CNISP) of 2006-2012, almost 20% of laboratory-
confirmed influenza infections among hospitalized adult
patients were classified as healthcare-related (HAI was
recorded if the symptoms appearing in an infection were
equal to or greater than those occurring 96 h after ad-
mission or less than 96 h if the patient was (re)admitted
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Figure 1. Factors affecting nosocomial influenza infections (authors’ own analysis)

after discharge or transfer from another facility) [19]. It is
worth noting that systematic laboratory epidemiologi-
cal surveillance, independent of the definition of a clini-
cal (symptomatic) case, would also allow the recording
of asymptomatic cases (the percentage of people with
asymptomatic influenza virus infection is estimated
at 28-59% [10]).

Influenza related to healthcare — the role of healthcare personnel
Although the published data support the hypothesis that
healthcare personnel may serve as a vector for the spread
of influenza among hospitalized patients, resulting in
a variety of negative effects, including increased costs of
hospital care [10], there are debatable data on the impact
of HCW vaccination against influenza on reducing the in-
cidence of influenza among patients [20]. The authors
draw attention to the complexity of determinants of nos-
ocomial infections (Figure 1).

An interesting observation was described by Pagani
et al. [21] during a hospital influenza epidemic (a geri-
atric care hospital in Switzerland, the infection season
2011-2012). Namely, a genetic analysis demonstrated
that multiple community strains of the virus were respon-
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sible for nosocomial influenza outbreaks, which refuted
the hypothesis of outbreaks caused by a single influenza
strain transmitted within the healthcare facility. The same
authors also noticed that non-vaccinated HCWs could
play a key role in perpetuating the outbreaks. The authors
pointed to the need for research to estimate the burden of
ARIs, and especially influenza, in the HCWs group and
to determine their role in the transmission of healthcare-
associated respiratory infections [9,13,20]. Therefore, it
seems to be of value to undertake a cross-sectional and,
above all, prospective/longitudinal study to determine
the prevalence (detectability) of the microbiological pres-
ence of the influenza virus in HCWs during the epide-
miological season, and to correlate the findings with the

actual vaccination status and clinical symptoms.

Influenza vaccination of medical personnel -

benefits for patients

It is widely believed that vaccinations of medical person-
nel are beneficial to patients and it is worth noting that
over 30 years ago the American Advisory Committee on
Immunization Practices (ACIP) recommended annual
influenza vaccination for those HCPs who cared for high-
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risk patients and, as such, should be considered as a res-
ervoir of infection, capable of transmitting influenza to
patients [15]. Therefore, preventive vaccination against
influenza should be viewed not only as part of medical
personnel vaccination but also as a practice that has an
ethical and moral dimension. It is proposed that the per-
centage of vaccinated staff should be taken into account
as one of the parameters of the safety of medical facilities
and quality of medical care [11].

The results of the studies carried out so far show that
long-term care facilities (LTCFs) with higher influenza
vaccination rates among residents and staff have reported
lower influenza incidence [22]. Influenza vaccination of
medical personnel can also reduce the overall mortality
rate in older patients in LTCFs, although more research
and analysis of this relationship are advisable [23-28].
The authors of a comprehensive review dated 2019 be-
lieved that there was strong evidence showing a benefit
of HCW vaccinations to patients, at least for all-cause
mortality [20]. In turn, a study in a hospital with an on-
cological profile (a 8-year observation) showed directly
that an increase in HCW vaccination rates (from 56%
in 2006-2007 to 94% in 2013-2014) was significantly as-
sociated with a decreased percentage of nosocomial influ-
enza infections [29]. A similar effect was observed in a fa-
cility in South Carolina in the USA (an increase in HCW
vaccination rates from 4% to 67% in 1987-2000) [30].

It is worth quoting here interesting results of the analysis
of comparing the effectiveness of influenza vaccination of
medical personnel and hospital patients, where the adjust-
ed value was 89% among HCWs and 42% among patients
(twice less effective) [31]. The results may explain the pro-
tective effect of vaccinated HCPs on patients for whom
influenza vaccination may be less effective (the so-called
cocoon strategy). The authors of the British literature review
also reported the possible effectiveness of influenza vaccina-
tion against laboratory-confirmed influenza among medi-
cal personnel at 88% and healthy adults at approx. 60% [32].
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Vaccination efficacy (VE) against clinically suspected in-
fluenza, in accordance with the so-called principle of di-
lution, was naturally lower in both groups, reaching up to
approx. 50% for the HCW's group and up to approx. 20% for
the group of healthy adults (confirmation of influenza etiol-
ogy is obtained within a broad range from approx. 23% [33]
to approx. 51% [34] of ILIs). Despite the above data, the
benefits for patients deriving from influenza vaccination of
medical personnel are still ambiguous and inconsistent in
literature, and are still widely debated [20,32].

Criticism of the mandatory vaccination policy

The most recent literature also criticizes the policy of
mandatory vaccinations among medical personnel (USA,
Canada), pointing to the lack of reliable empirical evidence
on the real benefits for patients. The strongest criticism is
revealed in the paper concerning cluster randomized con-
trolled trials conducted in LTCFs [35]: their results served
as an input for developing the rules for mandatory influ-
enza vaccinations among HCWs in the USA. The authors
claimed that the provided benefits for patients resulting
from HCW vaccination were mathematically impossible
(e.g., the results reported did not comply with the princi-
ple of dilution) and they estimated that the number needed
to vaccinate (NNV) should be at least 6000-32 000 HCWs
to prevent 1 patient death [35]. However, the authors of
the UK literature review dated 2016, quoting the authors
who had reported no benefits or a likely protective effect
of healthcare personnel vaccination for patients, ultimate-
ly concluded that it might be postulated that vaccinating
HCWs with an effective vaccine was very likely to reduce
the transmission of influenza onto patients [32].

Influenza vaccination of medical personnel -
individual benefits

The individual vaccination benefits for medical person-
nel are not so well-documented, although the stud-
ies carried out so far have shown a (slight) decrease in
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the number of days of sickness absenteeism [36,37]
(by approx. 0.5 days [32,38]) and a reduction in the risk of
influenza virus infection [9,37]. The authors of the 2011
review suggested that the only statistically significant
result in the review was that influenza vaccination could,
to some extent, reduce the incidence of laboratory-con-
firmed influenza infection among HCWs [39]. The authors
of the UK literature review reported thata NNV to prevent
1 case of influenza among HCWs is around 40 [32]. Other
data from the UK study suggest that a 10% increase in
the HCW vaccination rate may be associated with a 10%
decrease in sickness absenteeism [40].

In turn, the authors of the 2019 review concluded that
the evidence for most issues related to HCW vaccinations
(risk of influenza and transmission of infections from
HCWs to patients, the benefits of HCW vaccination) is
mixed and often of low-quality [20]. They also indicat-
ed that there is significant heterogeneity in the design
of existing studies, which makes them difficult to com-
pare. At the same time, they concluded that, regardless of
the above limitations, most studies suggest that the vacci-
nation of HCWs against influenza is an important policy

for both medical personnel and patients.

DISCUSSION

The fact that influenza virus infections continue to be
a serious phenomenon is confirmed, for example, by
the great Spanish influenza (1918), the “Asian” or Hong-
Kong pandemics in 1957 and 1968 [1,2],and the recent
A(HIN1)pdm09 swine flu pandemic in the 2009-2010
season [3]. Annual preventive vaccination remains a key
tool for influenza prevention. In the current era of evi-
dence-based medicine, both HCPs and the general public
expect clear evidence of the recommended wide use of
influenza vaccination. In recent years, several compre-
hensive literature reviews have attempted to rigorously
analyze various aspects related to influenza vaccination,
including among HCWss [9,20,32,41]. The wide variety of
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research designs and a poor quality of most evidence do
not allow universal and unambiguous conclusions to be
drawn for policy makers or healthcare managers. There-
fore, poor implementation and low acceptance of the cur-
rent recommendations for annual influenza vaccination,
both among healthcare personnel and the general popu-
lation, are hardly surprising [20].

Globally, it is estimated that the HCW influenza vaccina-
tion rates range 2-44% and the recommended optimal in-
fluenza vaccination coverage rate for medical personnel to
protect patients is approx. 90% [42]. However, according
to Jenkin et al. [20], influenza virus infections are likely
to remain among the major methodological challenges
for scientists (e.g., the influenza burden on the popula-
tion and the infectivity of virus strains change every year,
also spatially) to obtain high-quality conclusive data on
the benefits of influenza vaccination among HCWs.

The current knowledge base needs to be supplemented.
It is still unclear whether influenza vaccination may be
able to fully block the chain of transmission, or whether
it simply reduces the severity of the disease in vaccinated
subjects. The differences may lie in the selection or, more
precisely, in how the vaccine works. For instance, an in-
activated influenza vaccine (IIV) leads to the production
of neutralizing serum antibodies (relatively narrow and
strain-specific response) while immunization with live
attenuated influenza vaccine (LAIV; mucosal admin-
istration) results in the production of both serum and
mucosal antibodies (a broader and potentially more
prolonged response) [43]. A very high efficacy in block-
ing the horizontal transmission of the influenza virus
by LAIV is confirmed by animal studies, although im-
munization with whole, killed influenza virus reduced
the viral load after the challenge and partially reduced
the number of secondary transmission cases [44]. Worth
noting is the fact that IIVs are commonly used: for in-
stance, they represented 89.6% of global production of
seasonal influenza vaccines in 2019 while LAIV account-
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ed for 5.0% [45]. The influenza virus triggers a very com-
plex immune response and the role of mucosal immu-
nity is currently the subject of ever more wide-ranging
research and debate.
An effective surveillance and control strategy for in-
fluenza infection also depends on reliable estimates of
the asymptomatic rate and the contribution of asymp-
tomatic individuals to the influenza virus transmission
chain. Although microbiological studies have shown that
the intensity of influenza virus shedding is directly cor-
related with the severity of infection symptoms [7,8,46],
virus shedding also occurs in asymptomatic individuals.
Influenza virus is detectable in the upper respiratory tract
of infected individuals up to several days before the onset
of symptoms, as well as in individuals without clinical
symptoms of influenza or ILI [8,46]. For example, in
a systematic review and meta-analysis of 55 studies with
laboratory-confirmed influenza cases, the frequency of
asymptomatic influenza infection ranged 5.2-35.5% [47],
although some authors reported a value of 28-59% [10].
There is an ongoing debate in literature about the role
of these individuals in transmission, i.e., whether virus
shedding and spread occurs beyond the nasopharynx if
no symptoms are present [11]. In consequence, physical
preventive measures based on symptoms only (wearing
masks, washing and disinfecting hands, keeping a dis-
tance) may not be sufficient, whereas an epidemic may
be controlled more effectively through general preventive
measures, including influenza vaccinations [8]. There-
fore, further studies are needed regarding the impact of
influenza vaccination, among other things, on mucosal
immunity and the frequency of asymptomatic influenza
infections, and on the role of asymptomatic individuals,
including medical personnel, in the infection transmis-
sion chain.
Nevertheless, so far it can be stated that:
— influenza among HCWs and HAI is a recognized
problem;
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— HCWs are a professional group that is particularly at
risk of continued work during infection;

— there is sufficient data to conclude that influenza vac-
cines are effective (moderate effectiveness: the me-
ta-analysis of 2013 concerning VE depending on
the match between their antigenic composition and
circulating strains in a particular influenza epidemic
season showed that a trivalent inactivated vaccine;
[currently the use of a quadrivalent influenza vac-
cine is recommended] ensured protection both in
mismatches [9 randomized clinical trials: VE 52%],
and matches [8 randomized clinical trials: VE 65%)]
of the antigenic composition of formulations among
adults [48]) and safe (the authors of Cochrane’ litera-
ture review did not find any evidence of an association
between influenza vaccination and serious adverse
events in healthy adults [49]);

— HCWs can participate in the transmission of influenza
events;

— there are strong signals that HCW influenza vaccina-
tion protects patients, especially with regard to mor-
tality [20].

As other authors further point out, vaccination becomes

the primary strategy that will protect patients if HCWs

are indeed at a particularly high risk of asymptomatic in-
fluenza infection [9]. It appears, therefore, that the above
data justify all efforts to increase influenza vaccination

rates among HCWs.

The role of occupational physicians

Interventions that promote vaccination should take into
account both the individual beliefs of workers (the health
belief model) and the socio-cultural and organizational
context of the facilities where they are implemented (the
socio-ecological model) [20]. It is also worth remember-
ing that those interventions that are well-established in
the context of the health belief model may sometimes
encounter (unexpected) resistance arising from socio-
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cultural and organizational contexts in which they are
implemented. Moreover, the larger the facility and, thus,
the more numerous the staff, the more resources and ef-
forts are required for promotional and educational activi-
ties in order to create conducive conditions for vaccina-
tion (e.g., a well-planned and organized immunization
program, adequate time for performing the vaccination
and efforts to ensure availability of vaccines) [50].

At this point, the important role of occupational physi-
cians in promoting influenza vaccination for medical per-
sonnel in the workplace comes to the fore. For example,
in a 10-year observation in the USA on the effectiveness
of interventions to increase influenza vaccination cover-
age, hospital facilities with staff vaccination rates exceed-
ing 80% were small rural hospitals or hospitals with lim-
ited staff counts (308-2092 people), whereas the lowest
vaccination rate was recorded in the largest academic
hospital with more than 8700 employees [51]. However,
it should be noted that during the last year of observa-
tion, >5300 employees of the aforementioned academic
hospital were vaccinated, and this number was higher
than the total number of employees vaccinated in 5 other
(smaller) hospitals.

Apart from the organizational context, the individual be-
liefs and the level of knowledge of occupational physicians
themselves may also play an important role for the vacci-
nation rates of medical staff. For example, in an Italian
study of 92 occupational physicians (the percentage of
those vaccinated against influenza was 46.7% in the infec-
tion season 2014-2015), 23.9% questioned the efficiency
of vaccines and almost 20% of them incorrectly declared
that vaccines may be causatively related to diabetes mel-
litus or autism [52]. Similarly, German data reported that
in a group of 135 occupational physicians, 16.3% did not
deny that vaccination could trigger diseases such as dia-
betes or autism [53]. Nevertheless, 88.9% of physicians in
the German study were strongly or completely in favor
of vaccination, and 98.5% of them recommended influ-
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enza vaccination for HCWs [53], whereas in the Italian
study 95.6% described themselves as somewhat favorable
toward vaccinations, with 68.5% being somewhat favor-
able towards influenza vaccination [52].

The authors conclude that there is ample evidence that
greater awareness (higher levels of knowledge) and great-
er confidence in vaccines increase the willingness to vacci-
nate which, in the case of occupational physicians, would
entail their greater willingness to perform and promote
vaccination in the workplace [52]. Therefore, any educa-
tional interventions should involve not only medical staff,
i.e., employees who are the main recipients of vaccination
programs, but also the implementers, i.e., the medical staff
who are members of the occupational health team. These
interventions should aim to correct potential misconcep-
tions and to shape pro-vaccination attitudes, including to-
wards influenza vaccination, as knowledge and attitudes
are important predictors of recommending vaccination.

Medical personnel

as an authority in health choices

in the context of universal influenza vaccination

The secondary aspect in these considerations is the im-
portance and impact of HCW influenza vaccination on
the behavior and attitudes of the general population
in the context of widespread influenza vaccination. De-
spite the proven beneficial effects of influenza vaccina-
tion, the vaccination rates in the general population are
very variable in different areas of the world. For example,
the rate for Poland is extremely low at around 3.5% (data
regarding 2008-2018 [4]). The health choices in the Eu-
ro-American cultures are increasingly based on scientific
knowledge, and medical personnel, as a group perceived
as trustworthy due to their high level of competence and
professional experience, can have a positive impact on
health behavior. Primary healthcare staff, especially
family doctors, should play a central role in preventive
interventions, including the promotion of preventive vac-
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cination, as they are perfectly placed to clarify patients’
concerns and find ways to explain the benefits of vacci-
nation to them [54]. For example, in a survey conducted
in 5 European populations in 2007-2008, advice from
a family doctor was the most effective factor (58.6%) for
vaccination in all countries [55].

It is also worth remembering that the advice and care
provided by doctors to their patients is also influenced by
their personal behavior and pro-health attitudes. Studies
confirm that a higher percentage of patients receive an
influenza vaccine if their doctor has also been vaccinat-
ed [56]. However, since some HCWs are not vaccinated,
there is a real concern and risk that hesitant HCWs may
spread the concern about vaccines to the general popu-
lation, less frequently recommend vaccination to their
patients, as well as reduce confidence in vaccination
and, consequently, patient acceptance [54]. This is, there-
fore, another argument in favor of the efforts to increase
the influenza vaccination rates among HCWs.

Influenza vaccination and COVID-19

It should be remembered that, in the era of the COVID-19
pandemic, infection by 1 pathogen does not rule out
the possibility of co-infection by another one, including
the influenza virus [57]. While influenza vaccination has
variable and moderate efficacy, given the current epide-
miological situation, it seems appropriate to make every
effort to reduce the burden of influenza virus-induced in-
fections on the healthcare system by carrying out univer-
sal (population-based) influenza vaccinations. Experts
from the Centers for Disease Control and Prevention
(CDC) believe that influenza vaccination in the era of the
COVID-19 pandemic should not only decrease the in-
cidence of influenza, but also help protect potentially
limited healthcare resources [58]. In turn, other authors
calculate that assuming a 50% effectiveness of the influ-
enza vaccine and an average value of Basic Reproduction
Number (RO) of the influenza virus at 1.5, herd immunity
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of the population would be achieved if at least 66.6% of
the population were vaccinated [59]. Given the fact that
influenza vaccination can reduce the percentage of influ-
enza virus infections among healthcare personnel [9,39]
and, to some extent, lower sickness absenteeism [32,36-
38], CDC experts believe it is also recommended to pro-
tect as many HCWs as possible against influenza before
the coming infection season [58].

The current epidemiological situation has highlighted
the need to optimize universal influenza vaccination.
The authors indicate that, in the face of a dramatically
increased demand for influenza vaccines, the technologi-
cal barrier of manufacturing efficiency, regulated, among
other things, by the availability of substrates, has become
particularly visible [60]. When talking about produc-
tion limitations, the authors primarily highlight factors
such as dependence on the availability of embryonated
chicken eggs since both seasonal IIV and LAIV are egg-
based (84.5% of global production capacity; cell culture
is an alternative substrate for production, accounting
for the remaining 15.5%) [45]. Even in periods of typi-
cal demand for vaccine preparations, production may be
compromised, e.g., due to avian influenza and the result-
ing reduced supply of chicken eggs [60]. Another limita-
tion is the relatively time-consuming production period,
i.e,, annual vaccine formulation forecasts are prepared
months before the onset of the influenza season in order
to include all stages of vaccine production and distribu-
tion, which poses the risk of poor matching between vac-
cine strains and strains circulating in a particular epide-
miological season [45,60].

In view of the possible limited supply of vaccine prepa-
rations, it is reasonable to select specific groups from
the general population, as well as from the HCW popula-
tion, to receive influenza vaccination as a priority. In par-
ticular, these would be individuals with an increased risk
of severe course of influenza and/or development of com-
plications (i.e., children, pregnant women, the elderly,
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people with chronic diseases, e.g., lung diseases, diabetes,

cardiovascular diseases, cancers) and all frontline HCPs

who directly provide services to patients at a high risk of

influenza-related complications [58].

CONCLUSIONS
The available data show that influenza, including HAI, is

arecognized problem and that influenza vaccines are safe

and effective. Influenza vaccination can reduce influenza

virus infections among HCWs and the number of sick
leave days taken by workers. The benefits of HCW influen-
za vaccination for patients are still inconsistent and widely

discussed. Given the safety, effectiveness and other pos-

sible benefits of influenza vaccines, all efforts to increase

influenza vaccination rates among HCWs are reasonable,

especially in the era of the COVID-19 pandemic.
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STRESZCZENIE

Szczepienia przeciw grypie sg zalecane kazdego roku wszystkim pracownikom medycznym jako kluczowy element dziatan majacych
na celu m.in. zapobieganie transmisji grypy w placéwkach opieki zdrowotnej. Biorac pod uwage to zalecenie oraz znaczenie takich
szczepien, dokonano przegladu niesystematycznego literatury, by oceni¢ kwestie zwigzane z poziomem zaszczepienia, deklarowa-
nymi motywami oraz barierami dotyczacymi szczepien, a takze interwencjami, ktérych celem jest zwigkszenie wskaznika szczepien
w tej grupie zawodowej. Dane z dostgpnych publikacji wskazuja, Ze wskaznik realizacji szczepien przeciw grypie wsréd pracownikow
medycznych jest ogélnie niski i zréznicowany w czasie, lokalnie, a takze wéréd poszczegélnych zawodéow medycznych. Gléwnym
motywem szczepienia przeciw grypie jest che¢ ochrony siebie i rodziny. Wsréd licznych barier wymienia si¢ najczesciej bledne prze-
konania dotyczace bezpieczenstwa i skutecznoéci szczepien oraz bariery organizacyjne. Wskazuje sie, ze jest duza potrzeba prowa-
dzenia dzialan edukacyjnych oraz promocyjnych bedacych kluczowymi elementami zwigkszania poziomu zaszczepienia w strategii
dobrowolnych szczepien. Med. Pr. 2021;72(3):305-319
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ABSTRACT

Influenza vaccination, as a key element of control activities intended, inter alia, to prevent nosocomial influenza transmission,
is reccommended each year for all healthcare workers (HCWs). Due to these recommendations and the importance of influenza
vaccination among HCWs, a targeted literature review was conducted to assess issues related to vaccination coverage, declared
motivators and barriers, as well as interventions to increase vaccination coverage in this professional group. Data obtained from
the available publications implies that influenza vaccination rates among WHCs are universally low and vary over time as well as
between regions and different types of healthcare professionals (physicians/nurses). One of the main determinants of influenza vac-
cine uptake is the desire to protect oneself and one’s family. On the other hand, practical considerations and misconceptions about
the safety and effectiveness of vaccines are the most frequently mentioned preventative causes. There is an urgent need to implement
well-organized educational campaigns as this is key to increasing vaccination rates as part of a non-mandatory vaccination strategy.
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WSTEP

Coroczne zachorowania zwigzane z grypa nie tylko sta-
nowig istotne wyzwanie dla systemu opieki zdrowotnej,
lecz takze majg powazne konsekwencje spoteczne i eko-
nomiczne. Organizacje, takie jak Swiatowa Organizacja
Zdrowia (World Health Organization - WHO) i ame-
rykanski Komitet Doradczy ds. Szczepient Ochronnych

(Advisory Committee on Immunization Practices -
ACIP), zalecaja pracownikom medycznym (healthca-
re workers - HCW's) coroczne szczepienia przeciw gry-
pie [1,2].

Szczepienie personelu medycznego jest uwazane za
istotny element strategii zwigkszania bezpieczenstwa
oraz poprawy jakosci opieki, m.in. poprzez ogranicza-
nie transmisji wirusa grypy, a tym samym zmniejszanie
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zachorowalnoéci i $miertelnosci wérdd pacjentow [3,4],
a takze ograniczanie liczby zachorowan oraz absencji
chorobowej wérdéd samych pracownikéw [5,6]. Mimo
ze dowody dotyczace wigkszosci kwestii zwigzanych
ze szczepieniem personelu medycznego przeciw gry-
pie (ryzyko rozwoju oraz transmisji infekcji, korzysci
ze szczepienia, strategie poprawy wskaznika zaszczepie-
nia) s3 niejednoznaczne i czgsto niskiej jakosci (roznice
w przyjetym modelu badawczym i zakresie zbieranych
danych utrudniajace poréwnanie uzyskanych wyni-
kéw), wiekszos¢ danych sugeruje, Ze szczepienie prze-
ciw grypie jest istotne dla pracownikéw medycznych,
ich pracodawcow oraz pacjentow [7]. W swietle wyso-
kiej jakosci dowodow, ze szczepienie personelu / opie-
kunéw medycznych przeciw grypie chroni (starszych)
pacjentéw opieki dlugoterminowej (zwlaszcza jesli cho-
dzi o $miertelnos¢), uzasadnione sa wszystkie dziala-
nia majgce na celu zwigkszenie poziomu zaszczepienia
wsréd pracownikéw opieki zdrowotnej.

Stosowanie si¢ do zalecenia szczepienia HCWs
przeciw grypie pozostaje ogolnie na niskim poziomie.
Szacuje si¢, ze globalny wskaznik immunizacji w tej
grupie zawodowej wynosi 2-44% [8] lub 60% [9], a za-
lecany wskaznik wyszczepialnosci (vaccination cove-
rage rate — VCR) pozwalajacy chroni¢ pacjentow —
ok. 90% [8]. Konieczne jest wigc poznanie motywow
i barier dotyczacych szczepienia personelu medyczne-
go, szczegolnie w kontekscie lokalnym. Ich zrozumienie
jest szczegolnie istotne, poniewaz stanowi punkt wyj-
$cia dla opracowywania i wdrazania interwencji maja-
cych na celu zwigkszenie poziomu zaszczepienia prze-
ciw grypie w tej grupie zawodowej.

Biorac pod uwage powyzsze zalecenia oraz znacze-
nie szczepienia pracownikéw medycznych przeciw gry-
pie, celem prezentowanej w niniejszym artykule analizy
literatury przedmiotu bylo poznanie oraz ocena kwestii
zwigzanych z poziomem zaszczepienia, deklarowany-
mi motywami oraz barierami, a takze interwencji, kto-
re mozna podja¢, by zwiekszy¢ wskaznik szczepien w tej
grupie zawodowe;.

METODY PRZEGLADU

Przeglad dostepnej literatury przeprowadzono, korzysta-
jacz elektronicznej bazy danych PubMed. Wyszukiwano
nastepujace stowa kluczowe: ,,grypa’ (influenza), ,szcze-
pienie przeciw grypie” (influenza vaccination), ,zakres
szczepien przeciw grypie” (influenza vaccine coverage,
vaccine uptake), ,pracownicy ochrony zdrowia / perso-
nel medyczny” (healthcare workers, healthcare personnel),
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»postawy” (attitudes), ,motywy” (motivators), ,bariery”
(barriers), ,akceptacja® (acceptance), ,,placéwka opieki
zdrowotnej” (healthcare setting).

Wyszukiwano zaréwno tytuly prac, jak i pelny tekst
artykutéw. Uwzgledniono publikacje z okresu sty-
czen 2000 r. — czerwiec 2020 r. w jezyku angielskim
i polskim oraz brano pod uwage zaréwno artykuly ory-
ginalne, jak i przegladowe. Analizowano dane dotycza-
ce pracownikéow medycznych (lekarzy, pielegniarek)
oraz personelu pomocniczego szpitali i innych placo-
wek opieki zdrowotnej, niezaleznie od regionu (kraju),
w ktorym przeprowadzono badanie.

Mimo ze niniejszy przeglad jest przegladem niesys-
tematycznym, jego zaletg jest wlaczenie do analizy istot-
nych przegladow systematycznych. Przeanalizowano
rowniez spis bibliografii uwzglednionych badan, aby
znalez¢ dodatkowe prace.

Wyszukano 177 pelnych tekstow. Uwzgledniajac
badania najbardziej aktualne dla danego kraju/regio-
nu oraz wysoka jakos¢ metodologiczng, do niniejszego
przegladu wlaczono 37 prac oryginalnych oraz 13 prze-
gladowych z Europy, Azji, Australii oraz Ameryki Pot-
nocnej.

WYNIKI PRZEGLADU

Poziom zaszczepienia przeciw grypie
wsrod personelu medycznego
Analiza literatury przedmiotu wykazala, ze dane na te-
mat poziomu wyszczepialnosci przeciw grypie wéréd
pracownikéw medycznych sg fragmentaryczne i zrézni-
cowane — wystepuja duze réznice wielkosci préb, struk-
tur badanych populacji, metod gromadzenia danych.
Poza tym realizacja szczepien jest rozna — na przestrze-
ni lat, pomiedzy poszczegélnymi osrodkami, a takze
wérod poszezegolnych zawodow medycznych [10,11].
Wedtug danych z dostepnych publikacji VCR przeciw
grypie wsrod HCWs w Europie jest niski (<40%) [10].
Wybrane badania m.in. z Europy (najnowsze dla dane-
go kraju) okreslajace jego wartos¢ w przypadku perso-
nelu szpitalnego zostaly przedstawione w tabeli 1.
Wedtug usystematyzowanych danych europej-
skich [kraje UE oraz Europejskiego Obszaru Gospo-
darczego (EOG), analiza sezonéw 2007/08-2014/15],
pomimo zalecenn dotyczacych szczepien w wigkszo-
$ci krajow (dobrowolno$¢ szczepienia), VCR jest na-
dal niski: mediana dla 17 panstw, ktére dostarczyly
dane (dla co najmniej 1 sezonu epidemicznego gry-
py), wynosi 26,9% dla calego okresu analizy [dla se-
zonu 2007/08 - 26,0%: od 13,4% dla Wielkiej Brytanii
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(Anglia) do 89,4% dla Rumunii, dane z 5 panstw; dla
sezonu 2014/15 - 25,7%: od 5% dla Polski, przez 29,4%
dla Rumunii, do 54,9% dla Wielkiej Brytanii (Anglia),
dane z 16 panstw] [12].

Dostepne s3 dane dotyczace 4 sezonéw epidemicz-
nych grypy w Polsce (2011/12-2014/15) — VCR to 5,0-
-9,5% (Me = 5,7%). We wszystkich dostgpnych danych
byly to najnizsze zglaszane wskazniki (nizszy zostal
zgloszony raz — dla Grecji, w sezonie 2013/14: 4,1%).
Nowsze dane, dotyczace sezonu 2016/17, wskazuja na
nieco wyzszg warto$¢ mediany wskaznika zaszczepienia
wéréd europejskich HCWs: 30,2% [dane dla 12 panstw
(bez Polski): od 15,6% dla Wtoch oraz 17,1% dla Nor-
wegii, przez 30,2% dla Hiszpanii, do 63,2% dla Wielkiej
Brytanii (Anglia)] [13].

Zréznicowanie VCR wérdd personelu medycz-
nego wydaje si¢ uniwersalnym problemem nie tylko
w Europie, lecz takze w krajach azjatyckich czy Australii
(tabela 1).

W przeciwienstwie do sytuacji w Europie odsetek
realizacji szczepien przeciw grypie w Stanach Zjed-
noczonych systematycznie rosnie od sezonu 2010/11,
przede wszystkim w wyniku wprowadzenia mozliwosci
wymagania przez pracodawce od pracownikéw medycz-
nych obowigzkowych szczepien przeciw grypie [10].
Wskaznik dla personelu medycznego wynosit >75%
wlatach 2016-2018 (tabela 1). Na przestrzeni lat zwigk-
szyl si¢ odsetek personelu medycznego, u ktorego szcze-
pienie przeciw grypie jest wymagane - z 20,9% w sezo-
nie 2011/12 do 44,1% w sezonie 2017/18 [14,15].

Z badan dotyczacych VCR przeciwko grypie wsrod
personelu podstawowej opieki zdrowotnej powszech-
nie cytowane s3 2 badania (Dedoukou i wsp. [16] oraz
Abramson i Levi [17]), wskazujace, ze wskaznik jest ni-
ski [8]. W badaniu greckim VCR (76 jednostek w kra-
ju, 3086 pracownikéw) wynosit 22,8% (12,6-54,6%, se-
zon 2008/09) [16], a w badaniu izraelskim z 2008 r.
(27 osrodkéw z Jerozolimy, 275 pracownikow) -
30,2% [17]. W badaniach dunskich obejmujacych 698 le-
karzy pierwszego kontaktu potwierdzono wskaznik
zaszczepienia 36% w sezonie 2007/08 [18]. Autorzy ba-
dania stowenskiego pisza o 27% lekarzy podstawowej
opieki zaszczepionych przeciw grypie w sezonie 2014/15
(12% wérod ogotu pracownikow ochrony zdrowia) [19].

Niedawno opublikowano wyniki 2 badan dotycza-
cych personelu podstawowej opieki z Arabii Saudyjskiej.
Wskaznik wyszczepialnosci wynosit45,5% (sezon 2017/18,
11 osrodkéw z miasta Abha, 312 uczestnikow) [20]
oraz 55,9% (sezon 2017/18, 204 uczestnikoéw z miasta
Arar) [21].

We wszystkich opisanych badaniach (oprécz dun-
skiego — w badaniu uczestniczyli tylko lekarze) odsetek
zaszczepienia przeciw grypie byl wyzszy wsrod leka-
rzy w poréwnaniu z pozostalym personelem (np. w ba-
daniu izraelskim: 40,4% lekarzy vs 21,0% pielegnia-
rek [17], a w slowenskim - odpowiednio - 29,5%
vs 9,3% [19]).

Wedlug polskich danych z badania Narodowego
Instytutu Zdrowia Publicznego - Panstwowego Za-
ktadu Higieny (NIZP-PZH) z 2017 r. (ankieta telefo-
niczna, 500 uczestnikéw - lekarzy, ktorzy organizu-
ja i przeprowadzaja powszechne szczepienia ochronne:
81% z nich to pediatrzy, 19% - lekarze medycyny rodzin-
nej) odsetek lekarzy regularnie szczepigcych si¢ przeciw
grypie wynosit 62% [22].

W niniejszym przegladzie zidentyfikowano 3 bada-
nia dotyczace wskaznika zaszczepienia personelu prze-
ciw grypie w domach opieki dlugoterminowej. Badacze
belgijscy informowali o wskazniku zaszczepienia 45,3%
(sezon 2015/16, 14 osrodkéw, 635 uczestnikow) [23],
a francuscy - ok. 20% (sezon 2012/13, 1853 uczest-
nikow) [24]. Dane ze Stanéw Zjednoczonych z sezo-
nu 2017/18 (2265 uczestnikow), zgodnie z przedsta-
wionym wczesniej trendem, wskazuja, ze wskazniki
zaszczepienia wsrod pracownikéw opieki dtugotermi-
nowej sa stosunkowo wysokie: 67,4% vs 75,1% pracow-
nikéw opieki ambulatoryjnej oraz 91,9% pracownikéw
szpitalnych [15].

Motywy i bariery zwigzane

ze szczepieniem przeciw grypie

wsrod personelu medycznego

Dzigki prowadzonym w ostatnich latach badaniom em-
pirycznym znane s3 gléwne motywy akceptacji / braku
akceptacji szczepien ochronnych wsréd pracownikow
ochrony zdrowia (tabela 2). Warto zwrdci¢ uwagg, ze
glownym czynnikiem motywujacym personel medycz-
ny do szczepien jest che¢ ochrony siebie i rodziny, rza-
dziej chec ochrony pacjentéw [5,11,25,26]. W badaniu
greckim 75,9% pracownikéw medycznych zaszczepito
sie, by chroni¢ siebie, 63,5% - rodzing, a 46,7% — pa-
cjentow [16]. Wedlug badaczy izraelskich che¢ ochrony
siebie byta przyczyng immunizacji 92,5% oséb [17], po-
dobnie jak w badaniu niemieckim - 92,2% (vs 54,7% —
ochrona pacjenta) [27]. Podobne byly motywy szcze-
pienia wedlug badaczy amerykanskich w populacji
z wysokim wskaznikiem szczepien (VCR 93,8% wsrod
pracownikéw medycznych oraz 83,0% wéréd pra-
cownikéw niemedycznych dla sezonowej szczepion-
ki 2009/10): korzysci osobiste w postaci zmniejszenia
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Tabela 1. Poziom zaszczepienia szpitalnego personelu medycznego przeciw grypie w poszczegolnych krajach
Table 1. Influenza vaccination rates for hospital-based healthcare workers (HCWs) in individual countries

Poziom zaszczepienia

Sezon Poziom wedlug grupy zawodowej
Region/Kraj infekcyjny zaszczepienia (jesli dane byly dostgpne) Dodatkowe uwagi Pi$miennictwo
Region/Country Influenza Coverage rate Occupational coverage Additional information Reference
season [%] rate by professional group
(if available)
Europa / Europe
Niemcy / Germany ~ 2014/15 55 72% lekarzy / physicians, 677 uczestnikow ze szpitala 43
45% pielggniarek / nurses uniwersyteckiego / participants from
a university hospital
Zjednoczone 2015/16 50,6 przeglad 11 badan (baza MEDLINE, 5
Krélestwo / United 2014/15 54,9 Embase, CINAHL, AMED, HMI,
Kingdom lata 1990-2015) / review of 11 studies
(MEDLINE, Embase, CINAHL, AMED
and HMI; 1990-2015)
Francja / France 2013/14 18 55% lekarzy / physicians, 344 uczestnikow / participants 33
16% pielegniarek / nurses
2012/13 22,3 61,4% lekarzy / physicians, 3213 uczestnikow z 67 osrodkow 24
22,1% pielegniarek / nurses szpitalnych / 3213 participants
from 67 hospital facilities
Wrochy / Ttaly 2017/18 17,3 30,7% lekarzy / physicians, 2131 uczestnikow ze szpitala 35
10,7% pielegniarek / nurses uniwersyteckiego / participants from
a university hospital
Holandia / 2008/09 37,6 69,8% lekarzy / physicians, >1200 uczestnikow z 8 szpitali 58
/ The Netherlands 2007/08 29,2 29,6% pielegniarek / nurses uniwersyteckich / >1200 participants
47,4% lekarzy / physicians, from 8 university hospitals
23,6% pielegniarek / nurses
Belgia / Belgium 2015/16 40,4% personelu szpitalnego / 5141 uczestnikow z 13 szpitali 23
/ HCW s in hospitals, i 14 domow opieki / 5141 participants
45,3% personelu doméw opieki/  from 13 hospitals and 14 nursing homes
/ nursing homes
Polska / Poland publikacja 22,3% lekarzy / physicians, 270 uczestnikow z 2 placowek 41
22009/ 10,6% pielegniarek / nurses szpitalnych / 270 participants
/ paper from 2 hospital facilities
from 2009
Hiszpania / Spain 2008/09 37 51,3% lekarzy / physicians, >4500 uczestnikow ze szpitala 45
30,7% pielggniarek / nurses uniwersyteckiego / participants from
a university hospital
Azja/ Asia
Chiny / China 2014/15 13,5 14% lekarzy / physicians, 393 uczestnikow z 3 osrodkow 30
13% pielggniarek / nurses szpitalnych / 393 participants from
3 hospital facilities
Japonia / Japan 2010/11 85,7 73,2% lekarzy / physicians, >1000 uczestnikéw / participants 44
2005/06 63,3 89,0% pielegniarek / nurses
Indie / India 2009/10 44 6,9% lekarzy / physicians, 1421 uczestnikow / participants 40
1,3% pielegniarek / nurses
Arabia Saudyjska / 2014/15 88,3 86,9% lekarzy / physicians, 447 uczestnikow / participants 39
/ Saudi Arabia 2013/14 61,2 93,3% pielegniarek / nurses
2012/13 54,5 51,5% lekarzy / physicians,

68,9% pielegniarek / nurses
42,4% lekarzy / physicians,
61,1% pielegniarek / nurses
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Tabela 1. Poziom zaszczepienia szpitalnego personelu medycznego przeciw grypie w poszczegdlnych krajach - cd.
Table 1. Influenza vaccination rates for hospital-based healthcare workers (HCWs) in individual countries - cont.

Poziom zaszczepienia

Sezon Poziom wedtug grupy zawodowej
Region/Kraj infekcyjny zaszczepienia (jesli dane byly dostepne) Dodatkowe uwagi Pismiennictwo
Region/Country Influenza Coverage rate Occupational coverage Additional information Reference
season [%] rate by professional group
(if available)
Izrael / Israel 2014/15 42 56% lekarzy / physicians, 468 uczestnikow / participants 32
41% pielegniarek / nurses
Zjednoczone 2008/09 247 401 uczestnikow / participants 42
Emiraty Arabskie /
/ United Arab
Emirates
Oman / Oman 2008/09 46,4 360 uczestnikow / participants 42
Kuweijt / Kuwait 2008/09 67,2 232 uczestnikow / participants 42
Australia / Australia 16,3-58,7 29-58,3% lekarzy / przeglad 10 badan (baza MEDLINE, 59
/ physicians, EMBASE, do 2010 r.) / review
19-56,4% pielegniarek / of 10 studies (MEDLINE, EMBASE;
/ nurses to 2010)
Ameryka Pétnocna /
/ North America
Kanada / Canada 2011-14 >70 10 placéwek szpitalnych, 2436 29
uczestnikow / 10 hospital facilities,
2436 participants
USA 2017/18 784 96,1% lekarzy / physicians, 2265 uczestnikow / participants 15

90,5% pielggniarek / nurses

ryzyka zachorowania na grype, che¢ ochrony rodziny/
/znajomych oraz pacjentéw, ktére deklarowato odpo-
wiednio 83,5%, 72,9% oraz 78,3% pracownikéw me-
dycznych oraz 88,1%, 71,3% oraz 55,0% pracownikéw
niemedycznych [28].

W tabeli 2 przedstawiono indywidualne czynniki
zwigzane z poziomem zaszczepienia przeciw grypie
wérod personelu medycznego, zidentyfikowane w ba-
daniach ilo$ciowych. Szczegélnie silny zwigzek ze
szczepieniem wykazuje wczesniejsze szczepienie sig.
W badaniu kanadyjskim (personel szpitalny) korela-
cja ta byta bardzo istotna statystycznie (p < 0,001) [29],
podobnie jak w badaniu izraelskim (personel opieki
podstawowej), zaréwno w grupie lekarzy (p = 0,004),
jak i nielekarzy (p < 0,001) [17]. Réwniez wyniki ba-
dan chinskich (personel opieki szpitalnej) potwierdza-
ja dotychczasowg historie immunizacji jako bardzo
silny czynnik prognostyczny dla kolejnych szczepien —
98% lekarzy i 99% pielegniarek kontynuowato szczepie-
nia przez 4 kolejne sezony (2011-2015) [30].

Pozytywny trend wyzszego poziomu zaszczepienia
przeciw grypie w grupie HCWs >40 r.z. jest thumaczo-
ny wieksza $wiadomosciag podatnosci na cigzszy prze-
bieg grypy.

W badaniach empirycznych zidentyfikowano jed-
nak réwniez wiele barier zwigzanych ze szczepieniem
(tabela 2). Warto zaznaczy¢, ze struktura najczeéciej
zglaszanych rozni si¢ w zaleznosci od badanej popula-
¢ji. W badaniu greckim gtéwnymi przyczynami odmo-
wy szczepienia podawanymi przez personel opieki pod-
stawowej byly: przekonanie, ze nie jest si¢ narazonym
na zarazenie grypa (44,5%), watpliwosci dotyczgce sku-
teczno$ci szczepionki (20,8%) oraz obawa przed skutka-
mi ubocznymi (20,3%) [16]. Podobne odpowiedzi uzy-
skano w badaniu stowenskim [19] oraz izraelskim [17].
Takze badanie jakosciowe (16 wywiadow) z Singapuru
przeprowadzone wsrdd personelu opieki podstawowej
zidentyfikowalo podobne bariery, tj. strach przed dzia-
faniami niepozadanymi, niedogodnosci zwigzane z po-
daniem szczepionki, nieche¢ do iniekeji, przekonanie,
ze szczepienie moze powodowac grype oraz przekona-
nie o braku ryzyka zwigzanego z infekcja [31]. W bada-
niu izraelskim (opieka szpitalna, 468 pracownikow, se-
zon 2014/15) powodem odmowy przyjecia szczepionki
przez uczestnikow (58%) byly: strach przed skutka-
mi ubocznymi (66%) i przed iniekcja (19%) oraz brak
czasu (16%) [32], natomiast w doniesieniu francuskim
(szpital o profilu onkologicznym, 344 uczestnikow,
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Tabela 2. Najczgstsze motywy, cechy indywidualne i bariery zwigzane z poziomem zaszczepienia przeciw grypie wéréd personelu

medycznego zidentyfikowane w badaniach ilosciowych

Table 2. Most common motives, individual characteristics, and barriers related to the level of influenza vaccination among healthcare

workers identified in quantitative studies

Zmienna
Variable

Pismiennictwo
Reference

Motywy wykonania szczepienia / Reasons for vaccination
che¢ ochrony siebie / self-protection
che¢ ochrony bliskich / protection of one’s family

che¢ ochrony pacjentéw / protection of patients

16,17, 19, 20, 23, 28, 30, 33, 39, 42
16, 17, 19, 20, 23, 28, 30, 33, 39, 42
16, 17, 19, 20, 23, 28, 30, 33, 39, 42

Indywidualne cechy dodatnio skorelowane z poziomem zaszczepienia / Individual characteristics

positively correlated with vaccination coverage
wiek >40-55 r.z. / age >40-55 years
ple¢ meska / male gender

zaw6d lekarski / physician occupation

wyzszy poziom wiedzy na temat grypy / high level of knowledge of influenza

przekonanie o skutecznosci szczepien / belief in vaccination effectiveness

przekonanie o duzym znaczeniu szczepien / belief in the importance of vaccination

wczesniejsze szczepienie przeciw grypie / previous history of influenza vaccination

dhuzszy staz pracy / greater job experience
Bariery przed wykonaniem szczepienia / Barriers to vaccination
lek przed dziataniem niepozadanym / fear of side effects

brak czasu / lack of time

bledne przekonania na temat szczepien przeciw grypie / misconceptions about influenza vaccination
watpliwosci dotyczace skutecznosci szczepienia / doubts about vaccination effectiveness

przekonanie o braku ryzyka zwigzanego z grypa / braku potrzeby szczepienia / conviction of not being

at risk of influenza/no need to take the vaccine

lek przed iniekcja / fear of needles

kwestie organizacyjne (m.in. dostepnosc¢ szczepionek) / organizational issues (e.g., lack of availability)

sezon 2013/14) jako najwazniejsze bariery zgloszono:
brak czasu (33%), brak przekonania o bezpieczenstwie
szczepionki (31%), lek przed infekcja grypowa spowo-
dowang szczepieniem (29%) oraz przekonanie o nie-
skuteczno$ci szczepienia (23%) [33]. W badaniu amery-
kanskim, w osrodku o wysokim VCR (ok. 90%), wsréd
przyczyn nieprzyjecia sezonowej szczepionki 2009/10
wéréd HCWs wymieniano: obawe przed ztym samopo-
czuciem po szczepieniu (30,6%), obawe przed powaz-
nymi dzialaniami niepozadanymi (24,5%), przekona-
nie o zréznicowanej skutecznosci szczepienia (24,5%),
lek przed iniekcja (18,4%) oraz brak potrzeby szczepien
z powodu sprawnie dzialajacego wlasnego uktadu od-
pornosciowego (14,3%) [28].

Jak wskazano powyzej, jest wiele réznych przyczyn
braku akceptacji szczepien przeciw grypie wsrod perso-
nelu medycznego. Autorzy przegladu systematycznego
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17-21, 23, 24, 33, 34, 39, 58

17, 18, 20, 21, 23, 24, 29, 43, 58

17, 20, 21, 23, 24, 27, 29, 33, 35, 58
17,20, 33, 39

19, 23, 32, 39, 58, 59

20, 23, 58

16,17, 29, 30

21,23,39,58

16, 17, 19, 20, 27, 28, 30, 32, 39, 42,43
17,19, 32, 33, 40, 42

17, 23,39

16, 17, 19, 20, 23, 27, 28, 33, 39, 40, 42, 43
16, 19, 20, 27, 28, 39, 40

20, 32
17,19, 20, 39, 42, 43

badan na temat przyczyn akceptacji lub odmowy szcze-
pienia wérdéd szpitalnych pracownikéw medycznych
(baza PubMed, lata 1980-2008, 25 publikacji), klasyfi-
kujac i porzadkujac przyczyny odméw, zidentyfikowa-
li 2 gtéwne powody niepoddania si¢ szczepieniu prze-
ciw grypie przez HCWs: 1) szeroki zakres blednej lub
brak wiedzy na temat zakaZzenia grypa i zwiazanego
z nim ryzyka dla pacjentéw (w tym potencjalnego ryzy-
ka przeniesienia infekcji na pacjentow), a takze na temat
skutecznosci i bezpieczenstwa szczepien oraz 2) brak
dostepu do szczepionki [26]. Wyniki analizy ujawniajg
zfozonos¢ problemu, a jej autorzy wskazujg na potrzebe
uwzgledniania specyfiki spoleczno-kulturowej poszcze-
golnych grup pracownikéw medycznych dotyczacy ba-
rier zwigzanych ze szczepieniami.

Wielu autoréw wskazuje na znaczace roznice (po-
twierdzone statystycznie) w poziomie zaszczepienia
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w grupie personelu medycznego, tj. pomiedzy persone-
lem lekarskim a pielegniarskim. Wiele badan potwier-
dzilo statystycznie istotng zalezno$¢ wpltywu wykony-
wanego zawodu na warto$¢ VCR, tj. dodatnig korelacje
zawodu lekarskiego (tabela 2) oraz ujemng pielegniar-
skiego [19,34,35]. Niski poziom wiedzy lub bledne
przekonania na temat szczepien wydaja si¢ mie¢ istot-
ne znaczenie. W badaniu francuskim niski poziom wie-
dzy na temat grypy zidentyfikowano jako jedna z ba-
rier w osiggnieciu wysokiego wskaznika zaszczepienia
wéréd HCWs: badanie objelo przede wszystkim perso-
nel pielegniarski (56,9% uczestnikow, lekarze stanowili
4,1% uczestnikow) [24]. Obserwacje te zdaja sie potwier-
dza¢ wyniki koreanskie dotyczace skutecznoéci prowa-
dzenia dziatan edukacyjnych: po intensywnej kampanii
promujacej szczepienia przeciw grypie wérod personelu
szpitalnego zaobserwowano wzrost VCR wéréd perso-
nelu pielegniarskiego z 21% do 92% w ciggu 4 lat (2000~
-2004) [36]. Potwierdza to réwniez badanie chinskie:
pielegniarki, ktére w ciagu ostatnich 5 lat uczestniczyly
w szkoleniu na temat szczepien, byly statystycznie istot-
nie czesciej zaszczepione przeciw grypie [30].

Co istotne, wykazano, ze wysoki odsetek persone-
lu medycznego twierdzi, iz szczepienie per se moze wy-
wolywa¢ grype. W badaniu izraelskim ponad potowa
pielegniarek zaréwno z osrodka opieki podstawowej,
jak i szpitalnego (odpowiednio 53,5% i 61%) zgodzi-
fa si¢ z tym twierdzeniem (vs — odpowiednio - 35,9%
i 22% lekarzy) [17,32], natomiast w badaniu niemiec-
kim zgodzito si¢ z nim 19,2% pielegniarek (vs 0% leka-
rzy) (p < 0,001) [27]. Twierdzenie to nie jest oczywiscie
prawdziwe, poniewaz powszechnie uzywane sg szcze-
pionki inaktywowane (tzw. zabite), typu subunit lub
split: zawieraja odpowiednio oczyszczone biatko wirusa
lub rozszczepiony wirion, wiec nie s3 w stanie wywota¢
infekcji grypowej [1]. Zjawisko to moze pomdc wyja-
$ni¢ szwajcarskie badanie jako$ciowe przeprowadzone
wérod pielegniarek, ktore jako bariery najczesciej wy-
mienialy: lek przed skutkami ubocznymi, watpliwosci
co do skutecznosci szczepien, che¢ autonomicznego po-
dejmowania decyzji dotyczacych ciala i zdrowia, a tak-
ze nieufno$¢ do srodowiska medycznego i wynikow ba-
dan naukowych [37].

Nizszy poziom wiedzy, a co za tym idzie - nizszy wskaz-
nik zaszczepienia, dotyczy réwniez innych zawodéw me-
dycznych, nie tylko pielegniarek. Na przyktad w badaniu
przeprowadzonym z Arabii Saudyjskiej 23,05% uczest-
nikéw miato niewystarczajaca wiedz¢ na temat szcze-
pionki przeciw grypie, przy czym niewystarczajacy po-
ziom wiedzy byt czestszy wsrod farmaceutow (33,3%),

technikéw (30,9%) oraz pielegniarek (29,3%) niz u leka-
rzy (4,1%) [20]. Podobnie w badaniu izraelskim - pra-
wie polowa uczestnikéw (228 osob, 48,7%) zgodzita sig,
ze szczepienia moga powodowac grype, a przekonanie
to bylo bardziej powszechne wérdd pielegniarek (61%)
i pozostatych pracownikow opieki zdrowotnej (55%) niz
wérod lekarzy (22%) [32]. Warto zaznaczy¢, ze w tym
badaniu wigkszy odsetek lekarzy zgodzit sie, ze szcze-
pienie jest najlepszym sposobem zapobiegania grypie,
w poréwnaniu z pielegniarkami i innymi pracownika-
mi medycznymi i odwrotnie — odsetek personelu, ktory
uwazal szczepionke za szkodliwa, byt wyzszy wérod pie-
legniarek i pozostatych pracownikéw medycznych niz
wérod lekarzy.

W niedawno przeprowadzonym przegladzie badan
jakosciowych (baza MEDLINE, Embase oraz CINAHL,
do czerwca 2016 r., 25 badan) dotyczacym m.in. prze-
konann HCWs na temat grypy, wielu uczestnikow uwa-
zalo si¢ za grupe niskiego ryzyka zarazenia si¢ grypa,
poniewaz sg zdrowi lub ,,nigdy nie chorujg’, wielu wyra-
zito takze zaniepokojenie mozliwymi skutkami ubocz-
nymi szczepionki [38]. Wydaje si¢ zatem, ze to poziom
wiedzy i przekonania pelnia kluczowsa role przy decyzji
o szczepieniu. Na przyklad w analizie wynikéw badan
z Arabii Saudyjskiej potwierdzono statystycznie istotng
(p = 0,016) zaleznos¢ miedzy wigkszym przekonaniem
pielegniarek (81,5%) o skuteczno$ci szczepien [niz le-
karzy (64,6%)] a wyzszym wskaznikiem zaszczepie-
nia (odpowiednio 61,1% vs 42,4% w sezonie 2012/13,
68,9% vs 51,5% w sezonie 2013/14 oraz 93,3% vs 86,9%
w sezonie 2014/15) [39]. W badaniu indyjskim wyka-
zano, ze pomimo iz zdecydowana wigkszos¢ badanych
(94,2% z 1359 o0sob) uwazala szczepienie przeciw gry-
pie za bezpieczne (podobny odsetek personelu lekar-
skiego i pielegniarskiego), to 25,7% lekarzy (N = 711)
oraz 9,8% pielegniarek (N = 472) uwazalo szczepienia
za nieskuteczne, a ogolny poziom zaszczepienia przeciw
grypie wyniost 4,4% [40].

Odrebng grupg barier w szczepieniu przeciw gry-
pie sa przyczyny organizacyjne. Czgs¢ personelu me-
dycznego zglasza brak czasu, nieobecno$¢ podczas
szczepien prowadzonych w zaktadzie pracy lub niedo-
stepnos¢ szczepionek jako przyczyny nieszczepienia (ta-
bela 2). Na przyktad w badaniu polskim (personel szpi-
talny) 24% lekarzy oraz ok. 5% pielegniarek wskazato
brak czasu jako przyczyne nieszczepienia [41]. Podobny
odsetek odpowiedzi uzyskano w badaniach zrealizo-
wanych w 3 panstwach - Zjednoczonych Emiratach
Arabskich, Kuwejcie i Omanie (31,8% responden-
téw, 993 uczestnikdw) [42] oraz w badaniu francuskim
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(33%, 344 uczestnikow) [33]. W badaniu niemieckim
to przede wszystkim lekarze wskazywali kwestie organi-
zacyjne (71%) jako powdd nieszczepienia przeciw gry-
pie [43].

Interwencje zwigkszajace

poziom zaszczepienia przeciw grypie

wsrdd personelu medycznego

Dzialania majace na celu zwigkszenie poziomu zaszcze-
pienia przeciw grypie wsrdéd personelu medycznego
muszg uwzglednia¢ ztozono$¢ problemu, w tym licz-
ne uwarunkowania szczepien (czynniki indywidualne,
psychologiczne, spoteczno-kulturowe, etyczne oraz or-
ganizacyjne) [10].

Wydaje sie, ze na 2 biegunach kontinuum dzialan
znajduje si¢ polityka obowigzkowych szczepien i ich
dobrowolnoé¢. W krajach Ameryki Pétnocnej (Kanada,
Stany Zjednoczone) pracodawca moze wymagac¢ obo-
wigzkowych szczepien przeciw grypie od pracownikow
medycznych, co bezdyskusyjnie przyczynia si¢ do wy-
sokich wskaznikow zaszczepienia [14,15]. W Europie
z kolei, wedlug danych z sezonu 2017/18, coroczne
szczepienie HCWs przeciwko grypie sezonowej jest
dobrowolne i oficjalnie zalecane w 29 z 30 krajéw UE/
/EOG [13]. Jednak, jak wynika z analiz, programy
szczepien oparte na dobrowolnosci majg ograniczong
skuteczno$¢, poniewaz sam imperatyw etyczny nie jest
wystarczajacy, aby zmotywowaé pracownikéw ochrony
zdrowia do podjecia szczepien, a proby wprowadzenia
obowigzku szczepienia przeciw grypie moga napotkac
op6r z powodu naruszenia prawa osobistych wyboréow
i autonomii pracownikéw [9,38,44].

Rozwigzaniem preferowanym z punktu widzenia
etyki jest oferowanie zachet do szczepien uwzglednia-
jace znane motywy i bariery (bezplatne szczepienia
przeprowadzane w miejscu pracy, monitorowanie sta-
nu zaszczepienia w czasie akcji szczepien, edukacja pra-
cownikéw medycznych, uzyskiwanie pisemnej odmo-
wy od pracownikéw bez przeciwwskazan medycznych
do szczepienia) [8,10,25].

Warto zwrdci¢ uwage na skutecznos$¢ aktywnych
dziatan promujacych oraz edukacyjnych. W Hiszpanii
donoszono o wzroscie wskaznika zaszczepienia z 23%
do 37% w sezonach 2007/08-2008/09 dzigki wykorzy-
staniu mobilnego zespotu z ofertg bezplatnych szcze-
pien oraz prowadzonej jednocze$nie kampanii eduka-
cyjnej [45]. We Wloszech natomiast skutek podobnych
dziatann byl mniejszy (zwigkszenie odsetka zaszcze-
pionego personelu szpitalnego w sezonach 2016/17-
~2017/18 2 12,9% do 17,3%) [35].
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Dos$wiadczenia amerykanskie ze szpitala pediatrycz-
nego pokazuja, ze wykorzystanie mobilnych zespo-
tow wykonujacych szczepienia w miejscu pracy moze
zwigkszy¢ odsetek zaszczepionego personelu szpitalne-
g0z 44% do 63% [46]. Inni autorzy amerykanscy dono-
sz3, ze stosujac wiele interwencji (bezplatne szczepienia
przeciw grypie w miejscu pracy, w tym podczas wykla-
doéw/konferencji medycznych, dzialania edukacyjne, pi-
semne o$wiadczenia o odmowie przyjecia szczepienia,
systematyczne monitorowanie wskaznikéw zaszcze-
pienia pracownikéw, materialy promocyjne, a takze
drobne gadzety, a nawet loterie pieni¢zne), zwigkszo-
no odsetek szczepien przeciw grypie wéréd pracowni-
kéw 12 szpitali sieci BJC HealthCare z 45% do 71,9%
w okresie 1997-2007 [47]. Takze kompleksowa kam-
pania promujgca szczepienia przeciwko grypie w on-
kologicznym szpitalu dziecigcym w Memphis (Stany
Zjednoczone) zwigkszyla odsetek szczepien z 44,7%
do 80% wsrod HCWs, ktéry sprawowat bezposrednia
opieke nad pacjentami z grupy ryzyka ciezkiego prze-
biegu grypy [28]. Kampania skladala si¢ z 3 elementow:

edukacja na temat korzysci i potrzeby szczepien

przeciw grypie,

zwigkszona dostgpnos$¢ szczepionki w pierwszym

miesigcu kampanii,

indywidualna informacja zwrotna o otrzymaniu/

/Jodmowie szczepienia oraz monitorowanie stanu

zaszczepienia w drugim miesigcu kampanii.

Autorzy wskazali, ze to wlasnie ostatni element ode-
gral kluczowg role w zwigkszeniu poczucia indywidu-
alnej odpowiedzialnosci HCWs, a w konsekwencji -
w osiggnieciu wysokiej wartosci VCR.

Innym przykladem skutecznosci kompleksowych
dziatan jest japonski program obejmujgcy aktywna pro-
mocje szczepien [zapewnienie bezplatnych szczepio-
nek, monitorowanie i audyt w czasie trwania programu,
wymog dotyczacy podpisywania formularza odmo-
wy, przeprowadzanie rozméw z personelem, ktéry ma
watpliwosci dotyczace szczepienia (vaccine hesitancy)],
ktory zwigkszyl wskaznik zaszczepienia do ok. 90%
(z pierwotnego poziomu ok. 60%) [44]. Autorzy przy-
puszczajg, ze réwniez japonskie cechy narodowe, w tym
wysoki poziom $wiadomosci zdrowotnej oraz akcepta-
cja polityki medycznej bez jej kwestionowania (pater-
nalizm), mogly przyczyni¢ si¢ do uzyskania wysokiego
wyniku.

Jak pokazuja opisane doswiadczenia, strategie la-
czgce rozne interwencje (wieloskladnikowe) sa bardziej
skuteczne niz interwencje jednosktadnikowe [7,44,47].
O koniecznosci podjecia zlozonych dziatan swiadczy
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m.in. fakt, ze same kampanie edukacyjne nie zwigksza-
ja znaczaco wskaznika zaszczepienia, a samo zaofero-
wanie bezplatnego szczepienia przeciw grypie nie wy-
starcza [10].

Nalezy zaznaczy¢, ze interwencje promujgce szcze-
pienia powinny uwzglednia¢ zarowno indywidualne
przekonania pracownikéw (model przekonan zdrowot-
nych), jak i kontekst spoteczno-kulturowy oraz orga-
nizacyjny placéwek, w ktorych sa wdrazane (model
spoteczno-ekologiczny) [7,38]. Przykladem sg réznice
poziomu zaszczepienia, a takze zglaszanych barier do-
tyczacych akceptacji szczepien wsrdd poszczegélnych
grup zawodowych pracownikow medycznych: czes¢ ba-
daczy sugeruje potrzebe prowadzenia oddzielnych stra-
tegii, tj. latwo dostgpne szczepienia dla lekarzy oraz
edukacja dla osob niebedacych lekarzami [48]. Warto
réwniez pamietaé, ze interwencje, ktére sa dobrze
ugruntowane z perspektywy modelu przekonan zdro-
wotnych, czasami napotykaja (nieoczekiwany) opor
wynikajacy z kontekstow spoleczno-kulturowych i or-
ganizacyjnych. Poza tym im wigksza placéwka, a tym
samym liczniejszy zespol pracownikéw, tym dziatania
promocyjne i edukacyjne wymagaja wiekszych zaso-
bow oraz nakltadéw pracy w celu stworzenia warunkéw
sprzyjajacych dla przeprowadzeniu szczepien (m.in. do-
brze zaplanowany i zorganizowany program szczepien,
zapewnienie odpowiedniego czasu na szczepienie oraz
dostepnosci szczepionek [10]). Z 10-letniej obserwa-
cji ze Stanéw Zjednoczonych dotyczacej skutecznodci
wdrazanych interwencji majacych na celu zwigkszenie
zasiegu szczepien przeciw grypie wynika, ze placow-
ki szpitalne, ktére osiagnety >80% poziomu zaszcze-
pienia personelu to male szpitale wiejskie lub szpita-
le z niewielka liczbg pracownikéw (308-2092 o0s6b).
Najnizszy wskaznik szczepien zanotowano w najwiek-
szym szpitalu akademickim (>8700 pracownikéw) [47].
Nalezy jednak zaznaczy¢, Ze w ostatnim roku obserwa-
cji we wspomnianym szpitalu akademickim zaszcze-
piono >5300 pracownikow, a liczba ta byla wigksza niz
taczna liczba pracownikow zaszczepionych w 5 innych
mniejszych szpitalach.

Wedlug danych ze Stanéw Zjednoczonych z kil-
ku sezonéw epidemicznych najwyzszy jest poziom
zaszczepienia personelu medycznego w miejscach
pracy, w ktorych szczepienie przeciw grypie jest wy-
magane (94,8%), a najnizszy tam, gdzie nie bylo ono
wymagane oraz promowane (47,6%), a dzigki kon-
sekwentnie wprowadzanej polityce obowigzkowego
szczepienia w kolejnych placéwkach szpitalnych kra-
jowy wskaznik zaszczepienia personelu medycznego

moze wynosi¢ >70% [15]. Lokalne analizy amerykan-
skie réwniez potwierdzaja, ze wskazniki szczepien
przeciw grypie sg wyzsze (>90% vs ok. 64%), a ab-
sencja z powodu choroby grypopodobnej - mniej-
sza w o$rodkach, w ktorych szczepienie jest wymaga-
ne (dane za okres 2012-2015, 7 osrodkéw) [49,50].
Dos$wiadczenia amerykanskie pokazuja, ze obowigz-
kowy program szczepien przeciw grypie dla HCWs
jest wykonalny [osoby zwolnione ze szczepien stano-
wily <1% personelu (powody medyczne lub religijne)
oraz byly zobowiazane do noszenia maseczki podczas
pracy w sezonie grypowym, a <0,2% personelu zrezy-
gnowalo z pracy z powodu odmowy akceptacji tego
programu] i skutkuje wyjatkowo wysokimi wskaznika-
mi szczepien (>95%), ktére moga utrzymywac sie przez
kilka lat (obserwacja 5-letnia) [51].

Przykladem skutecznosci obowiazkowej polity-
ki szczepien w Europie jest wzrost wskaznika szcze-
pien przeciw grypie wsrod wszystkich pracownikow
z 56% w sezonie 2006/07 do 94% w sezonie 2013/14
we francuskim szpitalu o profilu onkologicznym [52].
Innym, ciekawym przykladem jest o$rodek King
Abdullah Medical City z Arabii Saudyjskiej, w ktérym
w pierwszych 2 latach dzialalnosci VCR personelu
przeciw grypie byt niski (23-29%), a po wprowadze-
niu aktywnych dzialan promujacych wzrést z 54,5%
dla sezonu 2012/13, przez 61,2% w sezonie 2013/14
(wprowadzenie obowigzkowych szczepien, bez kon-
sekwencji niewykonania zalecenia), do 88,3% w sezo-
nie epidemicznym 2014/15 (obowigzkowe szczepienia,
a nieszczepienie wigzalo si¢ z konsekwencja w posta-
ci niedopuszczenia do udzialu w programie, w ktérym
uczestnicy otrzymuja rézne zachety, w tym finanso-
we) [39].

Pomimo istotnej efektywnosci polityka obowigzko-
wych szczepien nie zostata powszechnie przelozona na
wymogi prawne ze wzgledu na kontrowersje dotycza-
ce autonomii pracownikéw. Wedtug ostatniego przegla-
du badan jako$ciowych dotyczacych szczepien przeciw
grypie wsrod HCWs (29 publikacji) uczestnicy kilku
badan argumentowali, Ze co do zasady decyzja o przy-
jeciu szczepienia zalezy indywidualnie od pracownika
i nalezy ja uszanowac¢ [38]. Wprowadzenie szczepien
przeciw grypie w Kanadzie, jako warunek $wiadczenia
pracy w osrodku opieki zdrowotnej, nie obylo si¢ bez
kontrowersji, cho¢ - jak podaja autorzy — wedlug ba-
dan z Ameryki Pélnocnej opublikowanych po 2010 r.
(>200 respondentéw) 57-85% pracownikéw ochro-
ny zdrowia poparlo lub zdecydowanie poparto szcze-
pienie przeciw grypie jako warunek $wiadczenia pracy
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w oérodku opieki zdrowotnej [53]. Takie poparcie dla
obowigzkowych szczepien bylo zwigzane m.in. z wigk-
szym poziomem wiedzy na temat szczepien przeciw
grypie oraz dluzszym stazem zawodowym, a autorzy
podkreélajg, ze dzialania edukacyjne sg kluczowe, aby
uzyskac akceptacje takich warunkow §wiadczenia pracy
przez pracownikow.

Z powodu duzej efektywnoéci programéw obowigz-
kowego szczepienia prowadzona jest dyskusja nad za-
sadnoscig ich wprowadzenia poza Stanami Zjednoczo-
nymi, m.in. w Australii i Nowej Zelandii [10]. Jednak
natychmiastowe wdrozenie obowiazkowych szczepien
przeciw grypie wésrod HCW's we wszystkich instytucjach
zdrowotnych na calym $wiecie jest malo prawdopodob-
ne. Istotne, by podczas wdrazania polityki obowigzko-
wych szczepien, instytucje najpierw wdrazaly dziata-
nia edukacyjne oraz promocyjne, aby zminimalizowa¢
postrzeganie szczepien jako przymus, zwiekszajac po-
strzeganie ich jako etycznej czy zawodowej powinnosci
personelu medycznego [28]. Co ciekawe, autorzy powo-
tuja si¢ na aktualne analizy dotyczace etycznego aspek-
tu obowigzkowych szczepien, w ktorych argumentowa-
no, ze potrzeba ochrony i bezpieczenstwa pacjentow
oraz wspotpracownikéw przed szkodami wynikajacy-
mi z zakazenia grypa w zwiazku z opiekg zdrowotng lub
wykonywang pracg przewaza nad zastrzezeniami doty-
czacymi przymusu i naruszenia wolnosci wyboru oraz
autonomii pracownikéw medycznych [10,28].

Praktyczne implikacje

W niniejszym przegladzie wykazano, ze wskaznik reali-
zacji szczepien przeciw grypie wérdd pracownikéw me-
dycznych zaréwno w Europie, jak i w pozostalych re-
gionach $wiata jest niski (tabela 1). Warto zaznaczy¢, ze
poziom zaszczepienia rozni si¢ w poszczegolnych zawo-
dach medycznych oraz w o$rodkach i panstwach, takze
na przestrzeni lat.

Gléwne motywy szczepienia przeciw grypie s uni-
wersalne dla $rodowiska pracownikéw medycznych
i obejmuja che¢ ochrony siebie oraz rodziny. Wérod
licznych barier wymienia si¢ najczgéciej bledne przeko-
nania dotyczace bezpieczenstwa i skutecznosci szcze-
pien oraz bariery organizacyjne.

Dane empiryczne pokazujg, Ze programy szczepien
oparte na dobrowolnosci maja ograniczong skutecz-
nos¢, poniewaz sam imperatyw etyczny nie wystarcza,
aby zmotywowac¢ do podjegcia szczepien. Z kolei wpro-
wadzenie powszechnej polityki obowigzkowych szcze-
pien przeciw grypie w tej grupie zawodowej pomimo
znacznej efektywnosci jest wcigz szeroko dyskutowane
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i kontrowersyjne. Dlatego prowadzone i udoskonalane
s3 interwencje preferowane z punktu widzenia etyki.

Kluczem do precyzyjnego dostosowania celéw kam-
panii i okreslenia najlepszej strategii dziatan jest zrozu-
mienie i uwzglednienie motywéw oraz barier. Dotych-
czasowe do$wiadczenia pokazuja, ze bledne przekonania
mozna zredukowac/skorygowac dzigki dobrze zaplano-
wanemu programowi edukacyjnemu, uwzgledniajace-
mu specyfike psychologiczng oraz spoleczno-kulturo-
wa odbiorcow, a dostep do szczepient mozna poprawic,
proponujac bezplatne szczepienia w miejscu pracy.

Co prawda strategie laczace rdzne interwencje
(wielosktadnikowe) sa bardziej skuteczne niz jedno-
skladnikowe, jednak pisemne interwencje edukacyjne
(m.in.: broszury informacyjne, promocja szczepien za
posrednictwem Internetu i mediow spotecznosciowych,
korzystanie z systemow przypominania za posrednic-
twem wiadomosci e-mail lub aplikacji na smartfony)
moga stanowi¢ podstawe strategii wielosktadnikowej,
ktorej celem jest zwiekszenie wiedzy oraz ksztaltowanie
postaw proszczepiennych.

W literaturze mozna znalez¢ dane dotyczace prefe-
rencji personelu medycznego co do informacji/eduka-
cji w zakresie szczepien:

informacje powinny by¢ profilowane, tj. adresowa-

ne do pracownikéw ochrony zdrowia, a nie ogdlne -

kierowane do ogo6lu spoleczenstwa;

informacje powinny odnosi¢ si¢ do konkretnych

obaw dotyczacych skutecznoséci szczepien i poten-

cjalnych zagrozen;

nalezy przekazywa¢ informacje oparte na wiary-

godnych dowodach naukowych [38].

Celem kampanii edukacyjnej powinna by¢ korek-
ta blednych przekonan na temat bezpieczenstwa i sku-
tecznosci szczepien, a takze ksztaltowanie zaanga-
zowania pracownikéw ochrony zdrowia. Bioragc pod
uwage glowne motywy szczepienia, podczas kampa-
nii promocyjnej warto koncentrowac si¢ nie tylko na
zwigzanych ze szczepieniem korzysciach dla pacjen-
tow, ale takze podkresla¢ korzysci osobiste dla perso-
nelu medycznego (tabela 2). Cze$¢ badaczy, zwraca-
jac uwage na réznice w poziomie zaszczepienia oraz
deklarowanych barierach pomiedzy réznymi grupa-
mi zawodowymi HCWs, sugeruje potrzebe prowadze-
nia oddzielnych strategii [48]. W przypadku persone-
lu pielegniarskiego kampanie promujgce szczepienia
przeciw grypie powinny koncentrowac si¢ na zmniej-
szaniu lgku przed dzialaniami niepozadanymi oraz
zwigkszaniu wiedzy na temat grypy i korzysci wyni-
kajacych ze szczepien. Dobrze zaplanowane kampanie
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promocyjne, z rozszerzong oferta bezplatnych szcze-
pienn w miejscu pracy (m.in. wykorzystanie mobilnych
zespolow zajmujacych sie szczepieniami), powinny by¢
przydatne w zwigkszaniu zasiegu szczepien, zwlaszcza
wirdd lekarzy.

Jako dzialanie dlugoterminowe cze$¢ autoréw za-
leca zmian¢ programoéw nauczania dla studentow kie-
runkéw medycznych oraz ksztalcenia podyplomowego
pracownikow ochrony zdrowia (uwzglednienie wiecej
tre$ci wakcynologicznych) [25].

Wielu autorow wskazuje lek przed dziataniami nie-
pozadanymi jako istotng bariere zglaszang przez perso-
nel medyczny (tabela 2). Nalezy zaznaczy¢, ze szczepie-
nie przeciw grypie jest procedurg bezpieczng - przeglad
pis$miennictwa Cochrane nie wniést zadnych dowo-
dow na zwigzek migdzy szczepieniem przeciw grypie
a powaznymi zdarzeniami niepozadanymi u zdrowych
dorostych [54]. Autorzy przegladu systematycznego
dotyczacego efektywnosci szczepien wérod pracowni-
kow medycznych (488 uczestnikéw z osrodkéw szpi-
talnych) podali, ze byly one na ogét dobrze tolerowa-
ne, a zglaszane dzialania niepozadane mialy gléwnie
charakter miejscowy, fagodny oraz przemijajacy [55].
W Polsce funkcjonuje ogélny rejestr niepozadanych
odczynéw poszczepiennych (NOP), a NIZP-PZH udo-
stepnia zbiorcze informacje na ten temat w corocznym
biuletynie ,,Szczepienia ochronne w Polsce”. W 2017 r.
zgloszono 23 epizody NOP po szczepieniu przeciw gry-
pie (dane dla 3 preparatéw; 0,7% wszystkich NOP zgto-
szonych w 2017 r.), w tym 10 o charakterze miejsco-
wym i 18 o charakterze ogdlnoustrojowym (liczby nie
sumujg sie do ogdlnej liczby przypadkéw NOP, ponie-
waz poszczegolne NOP mogly zosta¢ wykazane w wie-
cej niz 1 kategorii) [56].

Nalezy jednak wspomnie¢ takze o negatywnym
wplywie tzw. ruchu antyszczepionkowego oraz falszy-
wych informacjach pojawiajacych si¢ w Internecie oraz
mediach spolecznosciowych na temat szczepien i ich
bezpieczenistwa na podejmowanie przez personel me-
dyczny decyzji o szczepieniu. Aktualne analizy ukazu-
ja skale oraz trendy rozwoju ruchu antyszczepionkowe-
go i falszywych informacji oraz przewiduja, ze w ciggu
najblizszych 10 lat tresci o charakterze antyszczepion-
kowym moga zdominowac¢ dyskusje w Internecie, jeze-
li nie zostang podjete skuteczne interwencje zapobiega-
jace rozprzestrzenianiu si¢ tego ruchu [57]. Wskazuje
sig, ze lekarze (lub - szerzej — personel medyczny) - ja-
ko grupa ekspertéw godna zaufania - mogg i powin-
ni stanowi¢ grupe odniesienia pod wzgledem zacho-
wan proszczepiennych, zaréwno dla ogétu populacji,

jak i innych pracownikéw medycznych. Podkresla si¢
jednoczesnie ich potencjalny wpltyw wynikajacy z ak-
tywnego uczestniczenia w dzialaniach edukacyjnych
w Internecie i mediach spolecznosciowych oraz in-
terwencjach na rzecz upowszechnienia szczepien.
Warto wspomnie¢, ze takze wsparcie kierownictwa
oraz wplyw wspotpracownikéw moze dziata¢ pozy-
tywnie w przypadku decyzji o szczepieniu przeciw gry-
pie [23,31,58].

W niniejszym przegladzie literatury pokazano, ze
dane dotyczace poziomu zaszczepienia polskich pra-
cownikow medycznych sg rozbiezne i fragmentarycz-
ne. Dane ogélnoeuropejskie UE/EOG wskazuja mak-
symalnie 9,5% VCR (sezon 2012/13) [12], a w badaniu
warszawskim (placowki szpitalne) podano, ze zaszcze-
pionych przeciw grypie jest 22,3% lekarzy oraz 10,6%
pielegniarek [41]. Dane ogdlnopolskie NIZP-PZH
22017 . (lekarze placowek POZ) méwia o 62% zaszcze-
pionych lekarzy [22]. Duza zmienno$¢ potwierdzaja da-
ne zaréwno z rejestrow europejskich (np. VCR 89,4%
dla Rumunii w sezonie 2007/08 oraz 29,4% w sezo-
nie 2014/15 [12]), jak i zagranicznych doniesien lokal-
nych (np. dane z osrodka King Abdullah Medical City
z Arabii Saudyjskiej — 54,5-88,3% w sezonach 2012/13-
-2014/15 [39]). W Polsce tylko badanie warszawskie
wymienia deklarowane przez uczestnikéw bariery do-
tyczace szczepienia: we wszystkich grupach dominowat
brak $wiadomosci potrzeby szczepienia (33% lekarzy
oraz 55% pielegniarek) [41]. Dodatkowymi barierami
w przypadku personelu lekarskiego byt ,brak czasu”
(24% lekarzy), a w przypadku personelu pielegniarskie-
go ,koszty” (17%).

Wyniki niniejszego przegladu $wiadcza o tym, ze
wskazane wydaje si¢ wdrozenie wsréd pracownikow
medycznych kampanii promujacych szczepienia prze-
ciw grypie opartych na opisanej strategii edukacyjnej,
uwzgledniajacej aspekty organizacyjne. Nalezy jednak
zwrdci¢ uwage, ze ze wzgledu na liczebnos¢ proby oraz
lokalny charakter badania warszawskiego niemozliwa
jest ekstrapolacja tych wynikéw na cala populacje per-
sonelu medycznego w Polsce.

WNIOSKI

Poziom zaszczepienia przeciw grypie wsrod personelu
medycznego oraz zwigzane z nim motywy i bariery na-
lezy regularnie mierzy¢ i monitorowa¢. Poznanie réz-
nic dotyczacych akceptacji szczepien wérdd poszcze-
golnych grup zawodowych pracownikéw medycznych
jest istotne, poniewaz pozwala rozpozna¢ obszary
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interwencji, szczegOlnie jesli obowigzkowe programy
szczepien sa niepraktyczne lub nie mozna ich przepro-
wadzié.

Z uwagi na niski VCR wsrod pracownikéw ochrony
zdrowia w Polsce, przy braku wystarczajacych danych
empirycznych w tym zakresie, konieczne jest przepro-
wadzenie ogdlnopolskich, cyklicznych (dajacych mozli-
wos$¢ poréwnania wynikow w czasie) oraz obejmujacych
reprezentatywne proby badan dotyczacych profilaktyki
grypy wérod personelu medycznego, z rozrdznieniem
na poszczegblne grupy zawodowe. Zasadne jest row-
niez prowadzenie takich analiz lokalnie, z uwzglednie-
niem specyfiki (gospodarczej, ekonomicznej i spotecz-
nej) poszczegodlnych regionow kraju. Uzyskane wyniki
badan empirycznych powinny sta¢ si¢ podstawa podej-
mowanych interwencji (ogélnopolskich lub lokalnych)
na rzecz zwigkszenia VCR wsréd pracownikéw ochro-
ny zdrowia, poniewaz pozwola one pozna¢ potrzeby
edukacyjne w przypadku réznych grup zawodowych,
a w konsekwencji - dobra¢ skuteczniejsze metody od-
dzialywania.
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7. ZGODA KOMISJI BIOETYCZNEJ

KOMISJA BIOETYCZNA

przy

Uniwersytecie Medycznym

we Wroclawiu

ul. Pasteura 1; 50-367 WROCLAW

OPINTIA KOMISJI BIOETYCZNEJ Nr KB — 779/2019

Komisja Bioetyczna przy Uniwersytecie Medycznym we Wroctawiu, powolana
zarzadzeniem Rektora Uniwersytetu Medycznego we Wroctawiu nr 133/XV R/2017 z dnia 21
grudnia 2017 r. oraz dziatajaca w trybie przewidzianym rozporzadzeniem Ministra Zdrowia
i Opieki Spotecznej z dnia 11 maja 1999 r. (Dz.U. nr 47, poz. 480) na podstawie ustawy
o zawodzie lekarza z dnia 5 grudnia 1996 r. (Dz.U. nr 28 z 1997 r. poz. 152 z pézniejszymi
zmianami ) w skiadzie:

prof. dr hab. Jacek Daroszewski (choroby wewngtrzne, endokrynologia, diabetologia)
prof. dr hab. Krzysztof Grabowski (chirurgia)

dr Henryk Kaczkowski  (chirurgia szczgkowa, chirurgia stomatologiczna)

mgr Irena Knabel-Krzyszowska (farmacja)

prof. dr hab. Jerzy Liebhart (choroby wewngtrzne, alergologia)

ks. dr hab. Piotr Mrzygtéd, prof. nadzw. (duchowny)

mgr Luiza Miller  (prawo)

dr hab. Stawomir Sidorowicz (psychiatria)

prof. dr hab. Leszek Szenborn, (pediatria, choroby zakazne)

Danuta Tarkowska (pielegniarstwo)

prof. dr hab. Anna Wiela-Hojeniska (farmakologia kliniczna)

dr hab. Andrzej Wojnar, prof. nadzw. (histopatologia, dermatologia) przedstawiciel
Dolnoslaskiej Izby Lekarskiej)

dr hab. Jacek Zielinski (filozofia)

pod przewodnictwem
prof. dr hab. Jana Kornafela ( ginekologia i potoznictwo, onkologia)

Przestrzegajac w dzialalnosci zasad Good Clinical Practice oraz zasad Deklaracji Helsinskiej,
po zapoznaniu si¢ z projektem badawczym pt.

..Rozpowszechnienie zakazenia wirusem grypy wsrdd personelu medycznego szpitali oraz
podstawowej opieki zdrowotnej w sezonie epidemicznym 2019/2020”

76



zgloszonym przez lek. med. Michala Jedrzejka uczestnika studiéw doktoranckich w
Katedrze i Zakladzie Medycyny Rodzinnej Uniwersytetu Medycznego we Wroctawiu oraz
ztozonymi wraz z wnioskiem dokumentami, w tajnym glosowaniu postanowita wyrazi¢ zgode
na przeprowadzenie badania w: Wojewodzkim Szpitalu Specjalistycznym — Osrodku
Badawczo-Rozwojowym we Wroctawiu oraz we wroclawskich placowkach POZ: Praktyka
Lekarzy Rodzinnych S. C. Mariusz Domanski i Violetta Domariska; Praktyka Lekarza
Rodzinnego Ewa Krawiecka-Jaworska: Lekarze Na Szwedzkiej Spétka z ograniczong
odpowiedzialnoscia; Modelowa Praktyka Lekarza Rodzinnego Maria Bujnowska-Fedak:
Przychodnia dla Rodziny, Centrum Medyczne AD-MED. Sp. z 0.0. ul.: Syrokomli;
Przychodnia dla Rodziny, Centrum Medyczner AD-MED. Sp. z 0.0., ul: Kamiennogorska
pod nadzorem dr hab. Agnieszki Mastalerz-Migas pod warunkiem zachowania
anonimowosci uzyskanych danych.

Uwaga: Badanie to zostato objete ubezpieczeniem odpowiedzialnosci cywilnej Uniwersytetu
Medycznego we Wroctawiu z tytulu prowadzonej dziatalnosci:

Pouczenie: W ciggu 14 dni od otrzymania decyzji wnioskodawcy przystuguje prawo
odwolania do Komisji Odwotawczej za posrednictwem Komisji Bioetycznej UM we
Wroctawiu

Opinia powyzsza dotyczy: projektu badawczego bgdacego podstawa rozprawy doktorskiej

Wroclaw, dnia 4 grudnia 2019 r.

BW
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OPINIA KOMISJI BIOETYCZNEJ Nr KB — 841/2019
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grudnia 2017 r. oraz dziatajaca w trybie przewidzianym rozporzadzeniem Ministra Zdrowia
i Opieki Spolecznej z dnia 11 maja 1999 r. (Dz.U. nr 47, poz. 480) na podstawie ustawy
o zawodzie lekarza z dnia 5 grudnia 1996 r. (Dz.U. nr 28 z 1997 r. poz. 152 z pozniejszymi
zmianami ) w skiadzie:

prof. dr hab. Jacek Daroszewski (choroby wewngtrzne, endokrynologia, diabetologia)
prof. dr hab. Krzysztof Grabowski (chirurgia)

dr Henryk Kaczkowski  (chirurgia szczekowa, chirurgia stomatologiczna)

mgr Irena Knabel-Krzyszowska (farmacja)

prof. dr hab. Jerzy Liebhart (choroby wewnetrzne, alergologia)

ks. dr hab. Piotr Mrzygléd, prof. nadzw. (duchowny)

mgr Luiza Miller ~ (prawo)

dr hab. Stawomir Sidorowicz (psychiatria)

prof. dr hab. Leszek Szenborn, (pediatria, choroby zakazne)

Danuta Tarkowska (pielegniarstwo)

prof. dr hab. Anna Wiela-Hojenska (farmakologia kliniczna)

dr hab. Andrzej Wojnar, prof. nadzw. (histopatologia, dermatologia) przedstawiciel
Dolnoslaskiej Izby Lekarskiej)

dr hab. Jacek Zielinski (filozofia)

pod przewodnictwem
prof. dr hab. Jana Kornafela ( ginekologia i potoznictwo, onkologia)

Przestrzegajac w dziatalnosci zasad Good Clinical Practice oraz zasad Deklaracji Helsinskiej,
po zapoznaniu si¢ z wnioskiem zgloszonym przez lek. med. Michala Jedrzejka uczestnika
studiow doktoranckich w Katedrze i Zaktadzie Medycyny Rodzinnej Uniwersytetu
Medycznego we Wroclawiu do projektu badawczego pt.

.Rozpowszechnienie zakazenia wirusem grypy wsréd personelu medycznego szpitali oraz
podstawowej opieki zdrowotnej w sezonie epidemicznym 2019/2020™
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w tajnym glosowaniu postanowita wyrazi¢ zgode na przeprowadzenie badania dodatkowo
w osrodkach:

- NZOZ Praktyka Lekarzy Rodzinnych A. Szadura, J. Piotrowska Spétka Partnerska we
Wroctawiu,

- Praktyka Lekarza Rodzinnego Beata Stecka we Wroctawiu,

-NZOZ ,.Zdrowie Rodziny” Praktyka Lekarzy Rodzinnych we Wroctawiu,

- Przychodni VITA Krystyna Witas we Wroctawiu,

- Praktyka Lekarza Rodzinnego Ewa Stocka-Btazejewska we Wroclawiu,

- Niepublicznym Zakladzie Opieki Zdrowotnej BIOGENES Sp. z 0.0. we Wroctawiu,

- Niepublicznym Zaktadzie Opieki Zdrowotnej ,.BROCH-MED." s.c. we Wroctawiu,

- Praktyka lekarza Rodzinnego Anna Krzyszowska-Kamirniska we Wroctawiu,

- NZOZ TeSaMed Przychodnia Maslice we Wroctawiu,

-NZOZZ ,,Twéj Lekarz” Sp. z 0.0. w Kobierzycach,

- Zaktad Opieki Zdrowotnej PSIE POLE Spétka z 0.0. we Wroclawiu

pod nadzorem dr hab. Agnieszki Mastalerz-Migas pod warunkiem zachowania
anonimowosci uzyskanych danych.

Uwaga: Badanie to zostalo objete ubezpieczeniem odpowiedzialnosci cywilnej Uniwersytetu
Medycznego we Wroctawiu z tytutu prowadzonej dzialalnosci:

Pouczenie: W ciggu 14 dni od otrzymania decyzji wnioskodawcy przystuguje prawo
odwotlania do Komisji Odwolawczej za posrednictwem Komisji Bioetycznej UM we
Wroclawiu

Opinia powyzsza dotyczy: projektu badawczego bedacego podstawa rozprawy doktorskiej

Opinia komisji: KB — 779/2019

Uniwersytet M yezny we Wreclawiy
KOMIS/A B ETYCZNA

Wroctaw, dnia/l F/ grudnia 2019 r.

BW
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grudnia 2017 r. oraz dzialajgca w trybie przewidzianym rozporzadzeniem Ministra Zdrowia
i Opieki Spotecznej z dnia 11 maja 1999 r. (Dz.U. nr 47, poz. 480) na podstawie ustawy
o0 zawodzie lekarza z dnia 5 grudnia 1996 r. (Dz.U. nr 28 z 1997 r. poz. 152 z pdzniejszymi
zmianami ) w sktadzie:

prof. dr hab. Jacek Daroszewski (choroby wewngtrzne, endokrynologia, diabetologia)
prof. dr hab. Krzysztof Grabowski (chirurgia)

dr Henryk Kaczkowski  (chirurgia szczgkowa, chirurgia stomatologiczna)

mgr Irena Knabel-Krzyszowska (farmacja)

prof. dr hab. Jerzy Liebhart (choroby wewnetrzne, alergologia)

ks. dr hab. Piotr Mrzygtdd, prof. nadzw. (duchowny)

mgr Luiza Miller  (prawo)

dr hab. Stawomir Sidorowicz (psychiatria)

prof. dr hab. Leszek Szenborn, (pediatria, choroby zakazne)

Danuta Tarkowska (pielegniarstwo)

prof. dr hab. Anna Wiela-Hojenska (farmakologia kliniczna)

dr hab. Andrzej Wojnar, prof. nadzw. (histopatologia, dermatologia) przedstawiciel
Dolnoslaskiej Izby Lekarskiej)

dr hab. Jacek Zielinski (filozofia)

pod przewodnictwem
prof. dr hab. Jana Kornafela ( ginekologia i potoznictwo, onkologia)

Przestrzegajac w dziatalnosci zasad Good Clinical Practice oraz zasad Deklaracji Helsinskiej,
po zapoznaniu si¢ z wnioskiem zgtoszonym przez lek. med. Michala Jedrzejka uczestnika
studidw doktoranckich w Katedrze i Zaktadzie Medycyny Rodzinnej Uniwersytetu
Medycznego we Wroctawiu do projektu badawczego pt.:

80



..Rozpowszechnienie zakazenia wirusem grypy wéréd personelu medycznego szpitali oraz
podstawowej opieki zdrowotnej w sezonie epidemicznym 2019/2020”

w tajnym glosowaniu postanowita wyrazi¢ zgode na przeprowadzenie badania ankietowego
oraz pobranie wymazow z gardta, dodatkowo wér6d personelu medycznego oddziatow
internistycznych oraz pediatrycznych Uniwersyteckiego Szpitala Klinicznego im. Jana
Mikulicza-Radeckiego we Wroctawiu pod nadzorem dr hab. Agnieszki Mastalerz-Migas
pod warunkiem zachowania anonimowosci uzyskanych danych.

Uwaga: Badanie to zostalo objete ubezpieczeniem odpowiedzialnosci cywilnej Uniwersytetu
Medycznego we Wroctawiu z tytutu prowadzonej dziatalnosci:

Pouczenie: W ciggu 14 dni od otrzymania decyzji whnioskodawcy przystuguje prawo
odwotania do Komisji Odwolawczej za posrednictwem Komisji Bioetycznej UM we
Wroctawiu

Opinia powyzsza dotyczy: projektu badawczego bedacego podstawa rozprawy doktorskiej

Projekt otrzymat opnig komisji nr: KB — 779/2019

’ . Uniwersytet Mgdyczny we Wreclawil

Wroctaw, dnia //é stycznia 2020 r. KOM gwaTYczr;;c,aw
; ZHRICERCY

BW

prof. df hab. Jan Komafel
)
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8. OSWIADCZENIA AUTORA

Michat Jedrzejek Wroctaw, 20.04.2022 r.
Katedra i Zaktad Medycyny Rodzinnej

Uniwersytet Medyczny im. Piastéw Slaskich we Wroctaw

OSWIADCZENIE

Os$wiadczam, ze w pracy autorstwa Michata Jedrzejka, Agnieszki Mastalerz-Migas oraz
Pauliny Janickiej pt. .Jncidence of Influenza Virus Infection among Wroclaw's Healthcare
Workers in Pre-COVID-19 2019-2020 Influenza Season Using Novel Flu SensDx Device”,
wydanej w czasopi$mie International Journal of Environmental Research and Public Health (2022;
19(6): 3159; doi: 10.3390/ijerph19063159) mdj udzial polegal na opracowaniu metodologii
badania, rekrutacji uczestnikéw badania, zebraniu danych ankietowych oraz probek materiatu
biologicznego, stworzeniu bazy danych, przeprowadzeniu analizy statystycznej oraz interpretacji
uzyskanych wynikéw, zebraniu pismiennictwa naukowego, odniesienia uzyskanych wynikéw do

zebranego pismiennictwa, napisaniu oraz redagowaniu manuskryptu pracy.

specjalista medycyny rodzinnej
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Michat Jedrzejek Wroctaw, 20.04.2022 r.

Katedra i Zaktad Medycyny Rodzinnej

Uniwersytet Medyczny im. Piastéw Slaskich we Wroctaw

OSWIADCZENIE

Os$wiadczam, ze w pracy autorstwa Michata Jedrzejka oraz Agnieszki Mastalerz-Migas pt.
WInfluenza Vaccination Coverage, Motivators for, and Barriers to Influenza Vaccination among
Healthcare Workers in Wroclaw, Poland’, wydanej w czasopismic International Journal of
Environmental Research and Public Health (2022; 19(3): 1586; doi: 10.3390/ijerph1903 1586) méj
udziat polegal na opracowaniu metodologii badania, rekrutacji uczestnikéw badania, zebraniu
danych ankietowych, stworzeniu bazy danych, przeprowadzeniu analizy statystycznej oraz
interpretacji uzyskanych wynikéw, zebraniu pismiennictwa naukowego, odniesienia uzyskanych

wynikéw do zebranego pismiennictwa, napisaniu oraz redagowaniu manuskryptu pracy.

lek. Michat Jegfzejek
MyciwAYjelaertc
Specjalista medygyny rodzinnej
Y pwz: 3182230
s .
lek. Michat Jedrzejek

specjalista medycyny rodzinnej
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Michat Jedrzejek Wroctaw, 20.04.2022 r.

Katedra i Zaktad Medycyny Rodzinnej

Uniwersytet Medyczny im. Piastow Slaskich we Wroctaw

OSWIADCZENIE

Os$wiadczam, Ze w pracy autorstwa Michata Jedrzejka oraz Agnieszki Mastalerz-Migas pt.
Seasonal influenza vaccination of healthcare workers: a narrative review”, wydanej w
czasopismie International Journal of Occupational Medicine and Environmental Health (2022:
35(2): 127-139; doi: 10.13075/ijomeh.1896.01775) méj udzial polegal na opracowaniu

metodologii badania, zebraniu danych oraz ich interpretacji, napisaniu oraz redagowaniu
manuskryptu pracy.

innej
PWZ: 3¥32230

lek. Michat Jedrzeje

%_Mvcha“

Vb (. P

S £
Specjdlista medykyny rofz K/

specjalista medycyny rodzinnej
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Michat Jedrzejek Wroctaw, 20.04.2022 r.

Katedra i Zaktad Medycyny Rodzinnej

Uniwersytet Medyczny im. Piastow Slaskich we Wroctaw

OSWIADCZENIE

Os$wiadczam, ze w pracy autorstwa Michata Jedrzejka oraz Agnieszki Mastalerz-Migas pt.
Szczepienia pracownikéw medycznych przeciw grypie — poziom zaszczepienia, determinanty,
mozliwosci interwencji”, wydanej w czasopismie Medycyna Pracy (2021: 72(3): 305-319; doi:
10.13075/mp.5893.01068) méj udzial polegal na opracowaniu metodologii badania, zebraniu

danych oraz ich interpretacji, napisaniu oraz redagowaniu manuskryptu pracy.

lek, Michat J

rzejek
T
Specjdlista medycyny ro gﬁéj/
PWZ: 3132230
lek. Michat Jedrzejék

specjalista medycyny rodzinnej
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9. OSWIADCZENIA WSPOLAUTOROW

Paulina Janicka Wroctaw, 11.04.2022 r.
Katedra Patologii

Uniwersytet Przyrodniczy we Wroclawiu

OSWIADCZENIE

Oswiadczam, ze w pracy autorstwa Michala Jedrzejka, Agnieszki Mastalerz-Migas oraz
Pauliny Janickiej pt. ,.Incidence of Influenza Virus Infection among Wroclaw’s Healthcare
Workers in Pre-COVID-19 2019-2020 Influenza Season Using Novel Flu SensDx Device”,
wydanej w czasopi$mie International Journal of Environmental Research and Public Health (2022;
19(6): 3159; doi: 10.3390/ijerph19063159) mdj udziat polegal na zebraniu czesci danych oraz ich

analizie.

mgr Paulina Janicka
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dr hab. n. med. Agnieszka Mastalerz-Migas, prof. UMW Wroclaw, 22.04.2022 r.
Katedra i Zaktad Medyecyny Rodzinnej

Uniwersytet Medyczny im. Piastow Slaskich we Wroctaw

OSWIADCZENIE

Os$wiadczam, 7e w pracy autorstwa Michata Jedrzejka, Agnieszki Mastalerz-Migas oraz
Pauliny Janickicj pt. ,lncidence of Influenza Virus Infection among Wroclaw’s Healthcare
Workers in Pre-COVID-19 2019-2020 Influenza Season Using Novel Flu SensDx Device”,
wydanej w czasopismie International Journal of Environmental Research and Public Health (2022;
19(6): 3159; doi: 10.3390/ijerph19063159) méj udzial polegal na merytorycznym nadzorze w

przygotowaniu planu badawczego i realizacji badania, a takze korekcie manuskryptu pracy

Fpte Mass. s

dr hab. n. med. Agnicszka Mastalerz-
Migas, prof. UMW
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dr hab. n. med. Agnieszka Mastalerz-Migas, prof. UMW Wroctaw, 22.04.2022 r.

Katedra i Zaktad Medycyny Rodzinnej

Uniwersytet Medyczny im. Piastéw Slaskich we Wroctaw

OSWIADCZENIE

Os$wiadezam, ze w pracy autorstwa Michala Jedrzejka oraz Agnieszki Mastalerz-Migas pt.
wInfluenza Vaecination Coverage, Motivators for, and Barriers to Influenza Vaccination among
Healthcare Workers in Wroclaw, Poland”, wydanej w czasopismie International Journal of
Environmental Research and Public Health (2022; 19(3): 1586; doi: 10.3390/ijerph19031586) moj
udziat polegat na merytorycznym nadzorze w przygotowaniu planu badawczego i realizacji

badania, a takze na korekcie manuskryptu pracy.

dr hab. n. med. Agnieszka Mastalerz-
Migas, prof. UMW
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dr hab. n. med. Agnieszka Mastalerz-Migas, prof. UMW Wroclaw, 22.04.2022 1.,
Katedra i Zaktad Medycyny Rodzinnej

Uniwersytet Medyczny im. Piastow Slaskich we Wroctaw

OSWIADCZENIE

Oswiadczam, ze w pracy autorstwa Michata Jedrzejka oraz Agnieszki Mastalerz-Migas pt.
WSeasonal influenza vaccination of healthcare workers: a narrative review”, wydanej w
czasopismic International Journal of Occupational Medicine and Environmental Health (2022;
35(2): 127-139; doi: 10.13075/ijomeh.1896.01775) moj udzial polegal na nadzorowaniu i

merytorycznym wspolredagowaniu manuskryptu pracy.

%,u&( stbaks. s

dr hab. n. med. Agnieszka Mastalerz-
Migas, prof. UMW
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dr hab. n. med. Agnieszka Mastalerz-Migas, prof. UMW Wroclaw, 22.04.2022 1.
Katedra i Zaktad Medycyny Rodzinnej

Uniwersytet Medyczny im. Piastéw Slaskich we Wroctaw

OSWIADCZENIE

Oswiadczam, ze w pracy autorstwa Michala Jedrzejka oraz Agnieszki Mastalerz-Migas pt.
WSzezepienia pracownikiw medycznych przeciw grypie — poziom zaszczepienia, determinanty,
mozliwosci interwencji”, wydanej w czasopi$mie Medycyna Pracy (2021: 72(3): 305-319; doi:
10.13075/mp.5893.01068) méj udziat polegal na nadzorowaniu i merytorycznym
wspotredagowaniu manuskryptu pracy.

W et - (hpS

dr hab. n. med. Agnieszka Mastalerz-
Migas, prof. UMW
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10. DOROBEK NAUKOWY

WYKAZ PUBLIKACJI: MICHAL JEDRZEJEK (nr ORCID: 0000-0003-1964-4044)

I. Cykl publikacji w ramach pracy doktorskiej [9,383 IF, 450 pkt. MNiSW]:

1.

18

Jedrzejek M., Mastalerz-Migas A., Janicka P.: Incidence of Influenza Virus Infection among
Wroclaw’s Healthcare Workers in Pre-COVID-19 2019-2020 Influenza Season Using Novel Flu
SensDx Device, Int. J. Environ. Res. Public Health 2022; 19(6): 3159; doi: 10.3390/ijerph19063159
[3.390 IF, 140 pkt. MNiSW]

Dostep online: Attps://www.mdpi.com/1660-4601/19/6/3159

Jedrzejek M., Mastalerz-Migas A.: Influenza Vaccination Coverage, Motivators for, and Barriers
to Influenza Vaccination among Healthcare Workers in Wroclaw, Poland, Int. J. Environ. Res. Public
Health 2022; 19(3): 1586; doi: 10.3390/ijerph19031586 [3.390 IF, 140 pkt. MNiSW]

Dostep online: https://www.mdpi.com/1660-4601/19/3/1586

Jedrzejek M., Mastalerz-Migas A.: Seasonal influenza vaccination of healthcare workers: a
narrative review, Int. J. Occup. Med. Environ. Health 2022; 35(2): 127-139; doi:
10.13075/ijomeh.1896.01775 [1,843 TF, 100 pkt. MNiSW]

Dostep online: http://ijomeh.ew/Seasonal-influenza-vaccination-of-healthcare-workers-a-narrative-
review, 142718,0.2.html

Jedrzejek M., Mastalerz-Migas A.: Szczepienia pracownikow medycznych przeciw grypie — poziom
zaszezepienia, determinanty, mozliwosci interwencji, Med. Pracy 2021; 72(3): 305-319; doi:
10.13075/mp.5893.01068 [0,760 IF. 70 pkt. MNiSW]

Dostep online:  http://medpr.imp.lodz.pl/Szczepienia-pracownikow-medycznych-przeciw-grypie-
poziom-zaszczepienia-determinanty,132039,0, 1. html

11. Artykuly naukowe w czasopismach:

a)

ks

b)

1

z punktami impact factor [5,565 IF]:

Synowiec-Pitat M., Jedrzejek M., Zmyslona B: Differences in leisure time across middle-generation
adults in Wroclaw, Poland: Examining the usefulness of the “sandwich generation " category, Family
Relations 2022; doi: 10.1111/fare.12676 [3,082 IF, 100 pkt. MNiSW]

Synowiec-Pilat M., Jedrzejek M., Palega A., Zmyslona B: Work-life (im)balance? The amount of
leisure of Wroclaw adults in the context of health promotion, Health Promotion International 2021;
36(4): s. 1084-94 [2,483 IF, 70 pkt. MNiSW]

pozostale:

. Jedrzejek M.: Rola lekarza medycyny rodzinnej w walce z cukrzycq. Promocja zdrowia, profilaktyka

pierwotna i wtérna cukrzycy typu 2, Diabetologia po Dyplomie 2021, nr 3, T.18: 5. 6-11, 26 [5 pkt.
MNiSW]

— artykul zostal wybrany tematem numeru

Jedrzejek M., Pokorna-Katwak D.: Szczepienie przeciw rotawirusom w praktyce lekarza rodzinnego
po 1 stycznia 2021 r. Kompendium wiedzy lekarza praktyka, Lekarz POZ 2021, T.1:s. 6-11 [5 pkt.
MNiSW]

— artykut zostat wyrézniony nagroda wydawnictwa czasopisma
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18.

19,

Jedrzejek M., Babicki M., Pokorna-Katwak D.: Racjonalna antybiotykoterapia infekcji gornych
drég oddechowych w dobie COVID-19, Lekarz POZ 2020, T.4: s. 161-166 [S pkt. MNiSW]

— artykut zostal wyrézniony nagrodg wydawnictwa czasopisma

Jedrzejek M., Pokorna-Kalwak D., Mastalerz-Migas A.: Alergiczny i niealergiczny niezyt nosa,
Lekarz POZ 2020, T.2:s. 137-141 [5 pkt. MNiSW]

Jedrzejek M., Pokorna-Katwak D., Mastalerz-Migas A.: Praktyczne zastosowanie lekow
mukoaktywnych, Lekarz POZ 2020, T.1: s. 14-19 [S pkt. MNiSW]

Jedrzejek M., Markiewicz K., Jazienicka A., Pokorna-Katwak D.: Racjonalna antybiotykoterapia w
pytaniach i odpowiedziach, Lekarz POZ 2020, T.1: s. 67-82 [5 pkt. MNiSW]

Jedrzejek M., Markiewicz K., Jazienicka A., Pokoma-Katwak D.: Probiotyki  przy
antybiotykoterapii, Terapia 2019, R.26, nr 11(382): s. 18-21 [5 pkt. MNiSW]

Synowiec-Pitat M., Jedrzejek M., Palega A.: Magia food pornu. Préba rekonstrukcji etiologii
zjawiska, Miscellanea Anthropol. Sociol. 2018, T.19, nr 2: 5. 83-101 [10 pkt. MNiSW]
Synowiec-Pitat M., Jedrzejek M.. Palega A.: Zjawisko food pornu w kontekScie promocji zdrowia,
Miscellanea Anthropol. Sociol. 2018, T.19, nr 2: s. 102-119 [10 pkt. MNiSW]

. Jedrzejek M., Brychcy M., Pokorna-Kalwak D.: Zespdl wyniszczenia nowotworowego —

postepowanie z pacjentem w POZ, Terapia 2018, R.26, nr 7(366): s. 26, 28-31 [5 pkt. MNiSW]

. Jedrzejek M., Pokorna-Kaiwak D., Furtak-Pobrotyn J., Drobnik J.: Przewlekle béle migsniowo-

stawowe - czy na pewno dobrze je leczymy?, Terapia 2018, R.26, nr 7(366): s. 68, 71-75 [5 pkt.
MNiSW]

. Krajewski J., Jedrzejek M., Markiewicz K., Mastalerz-Migas A.: Grypa A.D. 2017, czyli co lekarz

POZ powinien wiedzie¢, Terapia 2017, R.25, nr 9(356): 5. 18, 21-25 [5 pkt. MNiSW]

. Pokorna-Katwak D.. Drabik-Danis E., Markiewicz K., Jedrzejek M.: Ostre stany kardiologiczne w

POZ, Terapia 2017, R.25, nr 2(349): 5. 76-79 5 pkt. MNiSW]

. Pokorna-Katwak D., Jedrzejek M., Markiewicz K., Sapilak B., Stawarski A.: Nieswoiste zapalenia

jelit u dzieci — trudnosci diagnostyczne w praktyce lekarza POZ, Lekarz POZ 2017, 3(2): s. 147-153

. Jedrzejek M., Sarbinowska J., Wislinska K., Blaz W.: Przetrwaly przewdd temiczy — zagadnienie

nie tylko dla pediatréw, Pediatr. Med. Rodz. 2014, 10(3): 5. 291-305; doi: 10.15557/PiMR.2014.0032
|4 punkty MNiSW]

. Sarbinowska J., Jedrzejek M., Synowiec-Pitat M.: Idea upodmiotowienia na rzecz zdrowia na

przykladzie wybranych europejskich kampanii spolecznych, Hygeia Public Health 2013, 48(4): s.
424-431 [7 pkt. MNiSW]

. Synowiec-Pilat M., Jedrzejek M., Sarbinowska J.: Medical knowledge level and health behaviours

of patients after coronary artery bypass grafiing, Folia Cardiologica 2014, 9(2): s. 105-112 [4 punkty
MNiSW]

Jedrzejek M., Sarbinowska J.: Warsztaty edukacyjne dla pacjentéw chorych na cukrzyce — migdzy
teorig a praktykq promocji zdrowia, Piel. Zdr. Publ. 2012, 2(3): s. 213-220

Jedrzejek M., Wislinska K., Swider G.: Choroba Gauchera — problem diagnozy oraz ocena
skutecznosci leczenia enzymatycznego. Prezentacja 4 przypadkéw, PrzypadkiMedyczne.pl 2012, 27:
s. 105-112
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Rozdzialy w pracy zbiorowej:

. Jedrzejek M., Synowiec-Pitat M.: Rola lekarzy rodzinnych jako lideréw wyboréw zdrowotnych w

promowaniu szczepier przeciwko grypie, W: Kusaczuk M., (red.): Medycyna i zdrowie. Wyzwania
XXI wieku; Wydawnictwo Naukowe ArchaeGraph, Lodz-Kielce 2020: s. 89-104 [20 pkt. MNiSW]
Jedrzejek M., Synowiec-Pilat M.: Lekarze rodzinni jako influencerzy? Mozliwosci wykorzystania
mediéw spolecznosciowych w promowaniu szczepien przeciw grypie, W: Kusaczuk M., (red.):
Medycyna i zdrowie. Wyzwania XXI wieku; Wydawnictwo Naukowe ArchaeGraph, Lodz-Kielce
2020: s. 105-118 [20 pkt. MNiSW]

Palega A., Jedrzejek M., Synowiec-Pitat M.: Rekreacyjna aktywno$¢ fizyczna Jjako kapital dla
zdrowia. Rozwazania teoretyczne, W: Borcuch A., Knefel M., Krzysztofek A. (red.): Zdrowy styl
zycia jako kapital XXI wieku; Laboratorium Wiedzy Artur Borcuch, Kielce 2019: s. 27-35 [5 pkt.
MNiSW]

Jedrzejek M., Synowiec-Pitat M., Zmyslona B., Pal¢ga A.: Rekreacyjna aktywnosé fizyczna
wroclawian i jej spoleczno-demograficzne uwarunkowania, W: Borcuch A., Knefel M., Krzysztofek
A. (red.): Zdrowy styl zycia jako kapitat XXI wieku; Laboratorium Wiedzy Artur Borcuch, Kielce
2019:s.37-51 [5 pkt. MNiSW]

Synowiec-Pitat M., Jedrzejek M., Palega A.: Propagowanie rekreacyjnej aktywnosci fizycznej jako
wyzwanie dla promocji zdrowia ukierunkowanej na spolecznos¢ lokalng, na przykiadzie populacji
Wroclawia, W: Borcuch A., Knefel M., Krzysztofek A. (red.): Zdrowy styl zycia jako kapitat XXI
wieku; Laboratorium Wiedzy Artur Borcuch, Kielce 2019: 5. 53-61 [5 pkt. MNiSW]

Jedrzejek M.: Konspekt zaje¢ [Drobne zabiegi chirurgiczne w praktyce lekarza rodzinnego —
éwiczenia praktyczne z wykorzystaniem prezentacji multimedialnej, fantoméw oraz trenazera szycia
chirurgicznego] W: Nowe strategie w ksztalceniu studentéw: dobre praktyki — rekomendacje;
Uniwersytet Medyczny im. Piastow Slaskich. Wroctaw 2018, s. 276-282

Synowiec-Pitat M., Palega A., Jedrzejek M.: Skoro dzialanie, to aktywnosé dla zdrowia na co dzien.
Promocja zdrowego stylu zycia, W: Synowiec-Pilat M., Palega A., Jedrzejek M. (red.): Promocja
zdrowia w dziataniu. Od teorii do praktyki; Wydawnictwo EUROSYSTEM, Wroctaw 2017: s. 91-
114 [5 pkt. MNiSW]

Synowiec-Pitat M., Palega A., Jedrzejek M.: Aktywnie i zdrowo z seniorem i dla seniora. O zdrowiu
w wieku senioralnym, W: Synowiec-Pilat M., Palega A., Jedrzejek M. (red.): Promocja zdrowia w
dziataniu. Od teorii do praktyki; Wydawnictwo EUROSYSTEM, Wroclaw 2017: s. 143-174 [S pkt.
MNiSW]

Synowiec-Pitat M., Palgga A., Jedrzejek M.: Aktywizowanie na rzecz utrzymania zdrowia i powrotu
do zdrowia. Przypadek choréb nowotworowych, W: Synowiec-Pilat M., Palgga A., Jedrzejek M.
(red.): Promocja zdrowia w dzialaniu. Od teorii do praktyki; Wydawnictwo EUROSYSTEM,
Wroctaw 2017: s. 187-202 [5 pkt. MNiSW]

. Jedrzejek M., Synowiec-Pitat M.: ,, Raport Kreatywnie dla Zdrowia” oraz Konkurs Fotograficzny
. Zdrowie — podaj dalej!” Fundacji Kreatywnie dla Zdrowia jako przyklad aktywizacji i
upodmiotowienia na rzecz zdrowego stylu zycia, W: Synowiec-Pitat M., Palega A.. Jedrzejek M.
(red.): Promocja zdrowia w dziataniu. Od teorii do praktyki; Wydawnictwo EUROSYSTEM,
Wroctaw 2017: s. 127-139 [5 pkt. MNiSW]
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1.

12.

Pokorna-Katwak D., Kili-Pstrusinska K., Jedrzejek M.: Zakazenia uktadu moczowego u dzieci —
objawy alarmowe, W: Pirogowicz L., Iwaficzak B., Lewandowicz-Uszyfiska A. (red.): Dziecko —jego
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