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Wykaz stosowanych skrotow

AD — Alzheimer Disease, Choroba Alzheimera

BMI — Body Mass Index, Indeks masy ciata

IPAQ - International Physical Activity Questionnaire, Miedzynarodowy Kwestionariusz
Aktywnosci Fizycznej

LBP - Low Back Pain, Bol odcinka ledzwiowego kregostupa

MET - One Metabolic Equivalent, ROwnowaznik metaboliczny

NOPA — Non-Occupational Physical Activity, niezawodowa aktywno$¢ fizyczna
OPA - Occupational Physical Activity, zawodowa aktywno$¢ fizyczna

PA — Physical Activity, aktywnos$¢ fizyczna

STROBE - Strengthening the Reporting of Observational Studies in Epidemiology
T2DM - Type 2 Diabetes Mellitus, cukrzyca typu 11

TPAS — Total Physical Activity Score , catkowity wynik aktywnosci fizycznej
WHO — World Health Organization, Swiatowa Organizacja Zdrowia



Streszczenie

Aktywno$¢ fizyczna jest uznawana za kluczowy determinant zdrowia i odgrywa istotng role w
zdrowiu publicznym, przyczyniajac si¢ do poprawy kondycji fizycznej, zdrowia psychicznego
oraz ogodlnej jakosci zycia. Od wielu lat uznawana jest za jeden z najbardziej efektywnych
elementoéw profilaktyki zdrowotne;.

W literaturze naukowej podkresla si¢ jej znaczenie w redukcji ryzyka wystgpienia
oraz spowolnieniu przebiegu wielu choréb niezakaznych. Aktywnos$¢ fizyczna stanowi takze
integralny element oficjalnych rekomendacji dotyczacych zdrowego stylu zycia. W konteks$cie
zdrowia jednostki kluczowe znaczenie przypisuje si¢ codziennym wyborom i nawykom, ktére
sktadaja si¢ na jej styl zycia.

Pielggniarki 1 pielegniarze stanowig jedna z najliczniejszych grup zawodowych
w systemie ochrony zdrowia, a ich praca charakteryzuje si¢ wysokimi wymaganiami
fizycznymi. Pomimo posiadanej wiedzy i do§wiadczenia, personel pielggniarski jest narazony
na liczne zagrozenia zdrowotne zwigzane z wykonywang aktywnoscia zawodowa.
Do najczesciej wystepujacych probleméw nalezg: schorzenia ukladu mig$niowo-
szkieletowego, zaburzenia snu, choroby uktadu sercowo-naczyniowego, insulinoopornosc,
otylo§¢ oraz objawy depresyjne. Regularna aktywno$¢ fizyczna moze przyczyniaé
si¢ do zapobiegania tym dolegliwo$ciom. Niemniej jednak, poziom przestrzegania zalecen
Swiatowej Organizacji Zdrowia (WHO) dotyczacych aktywnosci fizycznej wérod pielegniarek
pozostaje niski, co moze przyczynia¢ si¢ do dysfunkcji w obrebie réznych uktadéw i narzadow
organizmu.

W zwigzku z powyzszym, aby rozwing¢ wiedz¢ na temat codziennej aktywnosci
fizycznej pielegniarek oraz czynnikow warunkujacych jej poziom przeprowadzono
dwuetapowe badanie, ktorego celem byla identyfikacja czynnikéw socjodemograficznych,
zawodowych 1 motywacyjnych wplywajacych na aktywnos¢ fizyczng pielegniarek i zbadanie
jej zwigzku ze zglaszanym przez nie poziomem aktywno$ci fizycznej, a takze ocena
skutecznosci metod motywacyjnych mogacych wptywac na zwigkszenie poziomu aktywnosci
fizycznej wsrdd pielggniarek.

W sktad stworzonego na tej podstawie cyklu publikacji wchodza dwie prace oryginalne,
opisujagce wyniki przeprowadzonego prospektywnie badania, oraz uzupeiniajaca cykl praca
przegladowa dotyczaca identyfikacji barier w podejmowaniu aktywnosci fizycznej przez

pielggniarki.



W  publikacji ,,Barriers of physical activity and consequences of inactivity
in the population of nurses. A narrative review” dokonano analizy 32 publikacji z lat
1979-2020, identyfikujac gléwne bariery ograniczajagce aktywnos$¢ fizyczng wsrod
pielegniarek oraz konsekwencje wynikajace z jej niedoboru. W badaniach uwzglednionych
w przegladzie wykazano, ze wiekszo$¢ pielegniarek nie spelnia zalecen Swiatowej Organizacji
Zdrowia dotyczacych tygodniowej dawki wysitku fizycznego. Do najczesciej zglaszanych
przeszkod nalezaty: brak czasu, zmeczenie, obowigzki rodzinne, niekorzystny harmonogram
pracy, brak odpowiedniej infrastruktury, stres zawodowy, niezadowolenie z wtasnego wygladu,
bariery interpersonalne, a takze niedostateczna wiedza na temat optymalnej dawki ruchu.
W przegladzie potwierdzono, iz niedostateczna aktywnos¢ fizyczna w tej grupie zawodowej
wigze si¢ ze zwickszonym ryzykiem wystepowania otytosci, chorob uktadu krazenia, zaburzen
metabolicznych, probleméw ze snem, objawoéw depresyjnych oraz dolegliwosci
mig$niowo-szkieletowych, co przeklada si¢ na zwigkszong absencje¢ chorobowa i spadek
efektywnosci zawodowej, natomiast regularna aktywno$¢ fizyczna moze przynosi¢ wymierne
korzysci zdrowotne, poprawiajac ogdlne samopoczucie 1 zdolno$¢ do pracy. Wskazano
roOwniez, ze interwencje realizowane w miejscu pracy, takie jak uzycie krokomierzy
czy mobilnych aplikacji zdrowotnych, mogg stanowi¢ skuteczne narzedzia wspierajace zmiang
stylu zycia. Wnioski ptynace z tego przegladu literatury podkreslaja koniecznos$¢ wdrazania
wielowymiarowych strategii  promujacych aktywno$¢ fizyczng wsréd  personelu
pielegniarskiego, z uwzglednieniem specyfiki ich pracy oraz potrzeb organizacyjnych
i edukacyjnych.

W badaniu przekrojowym pt. ,,The Relationship between Sociodemographic,
Professional, and Incentive Factors and Self-Reported Level of Physical Activity in the Nurse
Population” przeanalizowano zalezno§¢ migdzy czynnikami socjodemograficznymi,
zawodowymi oraz motywacyjnymi a poziomem aktywnosci fizycznej deklarowanej przez
pielggniarki. Badaniem objeto 350 aktywnych zawodowo pielegniarek, ktore wypetnity
kwestionariusz IPAQ oraz ankiete autorskg dotyczaca barier i motywatoréw do podejmowania
aktywnosci fizycznej. Wyniki wskazaly, ze taczny poziom aktywnosci fizycznej w tej grupie
byl wysoki, jednak dominowala w nim aktywno$¢ zawodowa, ktérej udziat byt ponad
dwukrotnie wigkszy niz aktywno$ci niezawodowej. Zmiennymi roznicujacymi poziom
aktywno$ci okazaly si¢ wylacznie czynniki zawodowe, takie jak miejsce pracy, typ zmian czy
zajmowanie stanowiska kierowniczego — przy czym osoby pracujace zmianowo i na oddziatach
szpitalnych wykazywaly wyzszy poziom aktywnosci. Z kolei poziom aktywno$ci w czasie

wolnym byt istotnie zwigzany z poziomem motywacji, a najwazniejszg bariera zidentyfikowang
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w analizie klastrowej byt Igk przed bolem po wysitku. Waznym wnioskiem podsumowujacym
badanie jest to, iz interwencje promujace aktywno$¢ fizyczng powinny koncentrowac
si¢ na zwigkszaniu aktywno$ci w czasie wolnym, wspiera¢ regeneracj¢ oraz wdraza¢ zasady
ergonomii pracy w celu zapobiegania zaburzeniom uktadu miesniowo-szkieletowego.

W badaniu interwencyjnym ,,Enhancing feedback by health coaching: the effectiveness
of mixed methods approach to long-term physical activity changes in nurses” oceniano
skutecznos¢ zastosowania wielosktadnikowej interwencji motywacyjnej] w zwigkszaniu
poziomu aktywnosci fizycznej wsrod pielegniarek. W badaniu udziat wzigty 71 aktywne
zawodowo pielggniarki, u ktorych oceniano aktywnos$¢ fizyczng metoda mieszang — za pomoca
petnej wersji  Miedzynarodowego Kwestionariusza Oceny Aktywnosci Fizycznej
(ang. International Physical Activity Questionnaire ; IPAQ) oraz liczby krokéw rejestrowanej
przez krokomierz. Wyniki wykazaty istotny wzrost aktywnos$ci fizycznej w domenie
rekreacyjnej oraz wzrost $redniej dziennej liczby krokéw w pomiarze po 3 miesigcach od
zakonczenia interwencji. Co istotne, wyzszy wskaznik ryzyka sercowo-naczyniowego,
oceniony w badaniu byl czynnikiem predykcyjnym zwigkszenia aktywnosci fizycznej.
W badaniu wykazano, iz zastosowanie elementéw coachingu zdrowotnego oraz indywidualne;j
informacji zwrotnej moze stanowi¢ skuteczne narz¢dzie dlugoterminowego wspierania

zdrowych zachowan wsrod personelu pielegniarskiego.



Abstract

Physical activity is recognized as a key determinant of health and plays an important role in
public health, contributing to an improvement of physical fitness, mental health and overall
quality of life. For many years it has been regarded as one of the most effective elements of
preventive healthcare.

Scientific literature stresses its importance in the reduction of the risk of development
of many non-infectious diseases and in slowing down of their course. Physical activity
constitutes also an integral element of the official recommendations concerning a healthy
lifestyle. In the context of individual health, the key importance is ascribed to daily choices and
habits which make up the lifestyle of a given individual.

Female and male nurses constitute one of the most numerous professional groups in the
healthcare system, and their work is physically highly demanding. Despite their knowledge and
experience, the nursing staff are exposed to many health risks associated with their professional
activity. The most frequently observed problems include: skeletomuscular system diseases,
sleep disorders, cardiovascular system diseases, insulin resistance, obesity and depressive
disorder symptoms. A regular physical activity may contribute to prevention of the problems
mentioned. Nevertheless, the level of adherence to the World Health Organization (WHO)
recommendations concerning physical activity remains low among nurses, which may
contribute to dysfunctions of various body systems and organs,

In light of the above, a two stage study was conducted to expand knowledge about the
dailyphysical activity of nurses and the factors determining its level. The aim of the study was
to identify sociodemographic, professional, and motivational factors influencing nurses
physical activity and to examine it in relation to their self reported level of physical activity, as
well as to assess the effectiveness of motivational methods that may contribute to increasing
physical activity levels among nurses.

The series of articles published on that basis include two original papers describing the
results of a prospective study and a review paper complementing the series, concerning
identification of barriers for taking physical activity by nurses.

In the paper "Barriers of physical activity and consequences of inactivity in the
population of nurses. A narrative review” an analysis was performed of 32 publications from
the years 1979-2020, identifying mainly barriers limiting physical activity in nurses and
consequences resulting from insufficient activity. The studies included in the review
demonstrated that most nurses failed to meet the WHO recommendations considering the

weekly amount of physical exercise. The most frequently reported obstacles included: lack of
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time, fatigue, family responsibilities, unfavourable work schedule, lack of adequate
infrastructure, occupational stress, dissatisfaction with own appearance, interpersonal barriers,
and also insufficient knowledge of the optimal amount of exercise. The review has confirmed
that insufficient physical activity in that professional group involves an increased risk of
development of obesity, cardiovascular diseases, metabolic disorders, problems with sleep,
depressive disorders and skeletomuscular complaints, which translate into increased sickness
absenteeism and reduced professional efficacy, while a regular physical activity may bring
tangible health benefits, improving the general feeling and ability to work. It has been also
demonstrated that interventions realised at the place of work, such as using pedometers or
mobile health applications may constitute effective tools supporting the change of the lifestyle.
The conclusions drawn from that literature review stress the necessity of implementation of
multidimensional strategies promoting physical activity among nursing staff, taking into
account the specificity of their work and organizational and educational needs.

In the cross-sectional study titled “The Relationship between Sociodemographic,
Professional, and Incentive Factors and Self-Reported Level of Physical Activity in the Nurse
Population” the relationship was analysed between sociodemographic, professional and
incentive factors and the level of physical activity declared by nurses. The study involved 350
professionally active nurses, who filled the IPAQ and authors’ questionnaire concerning the
barriers and incentives to start physical activities. The results revealed that the total physical
activity level in that group was high, however with a predominance of occupational activity, its
share being over two times higher than that of non-occupational activity. The variables
differentiating the activity level only included occupational factors such as the place of work,
type of changes, or taking up a managerial position — but individuals working in shifts and in
hospital departments showed a higher level of activity. On the other hand, the activity level in
the free time was significantly related to the motivation level, while the fear of pain after effort
was the most important barrier identified in the cluster analysis. An important conclusion
summarizing the study was that the physical activity-promoting interventions should
concentrate on increasing the activity in leisure time, should support regeneration and should
implement the principles of workplace ergonomics in order to prevent skeletomuscular system
disorders.

In the interventional study “Enhancing feedback by health coaching: the effectiveness
of mixed methods approach to long-term physical activity changes in nurses” the effectiveness
was assessed of application of multifactorial incentive intervention for increasing the physical

activity level in nurses. The study involved 71 occupationally active nurses, in whom physical
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activity was assessed by the mixed method — by means of the full version of the International
Physical Activity Questionnaire (IPAQ) and step count recorded by pedometers. The results
revealed a significant increase of physical activity in recreational domain and an increase of the
mean daily step count in measurements three months after completion of the intervention.
Importantly, the higher index of cardiovascular risk assessed in the study was a predictive factor
of physical activity increasing. The study demonstrated that application of health coaching
elements and individual feedback may constitute effective tools for long-term support of health-

promoting behaviour among the nursing staff.
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Wstep

Swiatowa Organizacja Zdrowia (ang. World Health Organization, WHO) definiuje aktywno$é
fizyczng (ang. Physical Activity, PA) jako kazdy ruch ciata wykonywany przez migsnie
szkieletowe, ktory wymaga wydatkowania energii [ 1]. Regularna aktywno$¢ fizyczna od dawna
uwazana jest za jeden z elementéw zdrowego stylu zycia oraz profilaktyki chorob
niezakaznych. WHO apeluje o stosowanie regularnej aktywnos$ci fizycznej w codziennym
zyciu w celu profilaktyki choréb niezakaznych o najwigkszej czestosci wystepowania [2].
WHO w swoich zaleceniach dotyczacych aktywno$ci fizycznej wyrdznia grupy wiekowe
1 szczegdlowo okresla zalecenia w zaleznosci od roznych rodzajéow aktywnosci. W zakresie
wymiaru aktywno$ci fizyczne] podejmowanej przez osoby doroste w celu profilaktyki
najczesciej wystepujacych chorob niezakaznych zaleca si¢ wykonywanie co najmniej
150 minut ¢wiczen aerobowych tygodniowo o umiarkowanej intensywnosci (np. szybki spacer,
jazda na rowerze, taniec) lub minimum 75 minut ¢wiczen aerobowych o duzej intensywnosci
(np. bieganie, szybki rower) w ciggu tygodnia. Wedlug zalecen WHO codzienna aktywnos$¢
moze by¢ podzielona na sesje trwajace co najmniej 10 minut [2]. Od 2020 roku w zaleceniach
WHO dotyczacych aktywnosci fizycznej dodatkowo uwzgledniono ograniczenie siedzacego
trybu zycia ze wzgledu na jego konsekwencje zdrowotne [3]. W zaleceniach dotyczacych
regularnej aktywnos$ci ruchowej, ktore najczesciej opisywane sg w literaturze, podaje si¢ takze
minimalng dobowg liczbg krokéw, ktorg powinno si¢ wykonywaé w celu utrzymania zdrowia
1 kondycji fizycznej, tj. 10 000 krokow. Kolejne przedziaty aktywnosci to siedzacy tryb zycia
do 5000 krokéw dziennie, $rednia aktywno$é to przedzial migdzy 5000 a 7500 krokow
dziennie, aktywny tryb zycia to 10 000 krokéw dziennie. Aktywnos¢ powyzej 12 500 krokow
na dobe oceniana jest jako bardzo duza, a osoby prezentujace takg aktywnos$¢ charakteryzuja
si¢ najnizszym ryzykiem wystepowania naglych niepozadanych zdarzen sercowych [4, 5].
Zalecana dobowa norma 10 000 krokéw zawiera rowniez zalecane przez WHO 30 minut
aktywno$ci o umiarkowanej intensywnosci, a liczba ta wynika z potaczenia zalecanej
dodatkowej aktywnosci z aktywnos$cig podstawowag (minimalng), ktéorg wykonuje
si¢ w codziennym zyciu [4]. Dla wszystkich populacji korzysci ptynace z aktywnosci fizycznej
1 ograniczenia siedzacego trybu zycia przewazaja nad potencjalnymi szkodami. Zatem uwaza
sie, 1z kazda aktywnos¢ fizyczna, nawet ponizej zalecanych norm jest lepsza niz catkowity brak

aktywnosci. Obecnie coraz czesciej przyjmuje si¢, ze dobowy cel aktywnosci na poziomie 8000
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jest wystarczajac, poniewaz przynosi porownywalne korzys$ci zdrowotne do tradycyjnie
zalecanych 10 000 krokéw dziennie [1-3] .

Brak zalecanego poziomu aktywnosci fizycznej jest problemem zdrowia publicznego na calym
swiecie. Najwigkszym niebezpieczenstwem zagrazajagcym obecnie zdrowiu cziowieka jest
siedzacy tryb zycia, przejawiajacy si¢ w czasie wykonywanej pracy oraz brak aktywnos$ci
fizycznej w czasie wolnym. Zmniejszajacy si¢ dobowy wydatek energetyczny wynikajacy z
braku aktywno$ci  fizycznej, stres oraz zla dieta sprzyjaja = powstawaniu
1 rozwojowi choréb niezakaznych. Sposrod osob aktywnych fizycznie znaczny odsetek
podejmuje wytacznie niski lub bardzo niski poziom aktywno$ci fizycznej. Badania
monitorujagce globalng, standaryzowang wzgledem wieku, czesto§¢ wystepowania
niewystarczajacej aktywnosci fizycznej pokazujg, iz prawie jedna trzecia (31%) Swiatowe;]
populacji dorostych, tj. 1,8 miliarda dorostych, jest nieaktywna fizycznie. Ponadto obserwuje
si¢ stopniowy wzrost niewystarczajacej aktywnosci fizycznej w populacjach (z 23,4% w 2000
roku na 31,3% w 2022 roku). Wzrost czesto$ci wystepowania niewystarczajacej aktywnosci
fizycznej obserwowano w 103 (52%) z 197 krajow 1 terytoriow oraz w szesciu (67%)
z dziewieciu regiondw. Niewystarczajgca aktywno$¢ fizyczna wzrosta u oséb w wieku
60 lat i starszych, obu plci, we wszystkich regionach. Jesli obserwowana tendencja utrzyma
si¢ w kolejnych latach, szacowana liczba nieaktywnych dorostych wzro$nie do 35% do 2030
roku. Analizowane dane wskazaty, iz Polska plasuje si¢ w czotowce krajow europejskich
o najwigkszym odsetku osob nieprzestrzegajacych zalecen dotyczacych aktywnosci fizyczne;.
Standaryzowana wzgledem wieku czesto$¢ wystgpowania niewystarczajacej aktywnos$ci
fizycznej wsrod osob dorostych w Polsce wyniosta w 2022 roku 37%, co stanowi wzrost
o 15 punktow procentowych w stosunku do roku 2000, a utrzymujac prezentowang tendencje
wzrostowa przekroczy 43% w roku 2030 [6, 7].

Deficyt aktywnos$ci fizycznej jest jednym z gldéwnych czynnikow ryzyka S$miertelnosci
z powodu chorob  niezakaznych. Osoby  niewystarczajaco  aktywne  maja
od 20% do 30% wigksze ryzyko zgonu w poréwnaniu do oséb wystarczajaco aktywnych [2].
Najnowsze doniesienia potwierdzaja, ze skrécenie dtugotrwalych epizodow przebywania
w  pozycji  siedzagcej w  miejscu  pracy oraz/lub  zwigkszenie  objetosci
lub intensywno$ci codziennej aktywnos$ci fizycznej moze by¢ korzystne w tagodzeniu
podwyzszonego ryzyka $miertelnosci ogdlnej i chordb sercowo-naczyniowych [8, 9]. Zwigzek
miedzy aktywnos$cig fizyczng a ryzykiem $miertelnosci pozostaje stabilny przez cate doroste
zycie, co kontrastuje z innymi modyfikowalnymi czynnikami zdrowotnymi. W $wietle tych

wynikdw promocja regularnej aktywnosci fizycznej jest kluczowa na wszystkich etapach
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dorostego zycia [9]. Co wigcej, zarowno rekreacyjna, jak i nierekreacyjna aktywno$¢ fizyczna
wigze si¢ z nizszym ryzykiem $miertelnosci i powaznych zdarzen sercowo-naczyniowych.
Zwiazek ten jest niezalezny od rodzaju aktywnosci fizycznej i innych czynnikéw ryzyka.
Te obserwacje zanotowano we wszystkich gldownych regionach $wiata 1 wérod przedstawicieli
krajow charakteryzujacych si¢ r6znymi poziomami rozwoju gospodarczego [10].
Obserwacje duzych populacji potwierdzaja pozytywny wpltyw aktywnosci fizycznej
na profilaktyke oraz leczenie rowniez innych chorob niezakaznych. Regularne ¢wiczenia
oraz redukcja siedzgcego trybu zycia poprawiajg wrazliwos$¢ na insuling 1 zmniejszaja ryzyko
wystepowania cukrzycy typu Il (ang. Type 2 Diabetes Mellitus, T2DM), nawet przy niewielkiej
utracie masy ciala. Ogolna poprawa wydolno$ci sercowo-naczyniowej na skutek regularnej
aktywnosci fizycznej wigze si¢ z nizszym ryzykiem zachorowania na T2DM, a kazdy wzrost
wydolnosci sercowo-naczyniowej o 1 [MET] skutkuje spadkiem ryzyka wystapienia T2DM
0 8% [11, 12]. Dodatkowo oszacowano, iz mi¢dzy 4% a 21% nowych rocznych przypadkow
T2DM wsrod osob w wieku 45-64 lat mozna by zapobiec dzigki zmianom w populacyjnym
poziomie wydolnosci krgzeniowo-oddechowej [12].
W dostepnej literaturze nie brakuje réwniez doniesien potwierdzajgcych udziat aktywnos$ci
fizycznej w profilaktyce nowotworow [13]. Wykazano bowiem silne dowody
na zwigzek miedzy wysokim poziomem aktywnos$ci fizycznej a zmniejszonym ryzykiem
zachorowania na nowotwory pegcherza moczowego, piersi, jelita grubego, endometrium,
gruczolakoraka przelyku, nerek oraz zotagdka. Redukcja wzglednego ryzyka wynosi miedzy
10% a 20% . W badaniach przedstawiono rowniez zwigzek miedzy wyzsza aktywnoS$cia
fizyczng a zmniejszong $miertelnoscig catkowita i nowotworowa u 0séb z rozpoznaniem raka
piersi, jelita grubego lub prostaty. Redukcja ryzyka $Smiertelnosci si¢gata niemal 40-50% [14,
15]. Stad odpowiednia aktywno$¢ fizyczna moze by¢ kluczowa interwencja w redukeji
smiertelnosci 1 nawrotow raka, szczegdlnie raka piersi u oséb, ktore przezyty chorobe [16].
Jak pokazuja badania, regularna aktywno$¢ fizyczna ma rowniez swoj udziat
w utrzymywaniu zdrowia psychicznego. Wykazano bowiem, iz aktywno$¢ fizyczna stosowana
w czasie wolnym wigze si¢ z nizszym ryzykiem przysztej depresji. Analizujac minimalny
wymiar aktywnosci, majacy wplyw na profilaktyke wystgpowania depresji, oszacowano,
iz przy aktywnosci fizycznej trwajacej godzing tygodniowo mozna by zapobiec 12%
przypadkow depresji [17]. Brak aktywnosci fizycznej jest rowniez istotnym czynnikiem ryzyka
choroby Alzheimera (ang. Alzheimer Disease, AD) i demencji ogolnej. Okazuje si¢, ze nawet
umiarkowana redukcja braku aktywnos$ci fizycznej w populacji moze znaczaco zmniejszy¢

liczbe nowych przypadkéw AD [18]. Aktywno$¢ fizyczna ma réwniez wplyw na funkcje
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poznawcze, potwierdzono bowiem pozytywny wptyw aktywnosci ruchowej na poprawg funkcji
poznawczych u o0so6b dorostych powyzej 50. roku zycia, niezaleznie od ich poczatkowego
statusu poznawczego [ 19]. Doniesienia te podkreslajg znaczenie promocji aktywnosci fizycznej
jako strategii prewencyjnej. Ponadto brak odpowiedniej aktywnosci fizycznej oraz siedzacy
tryb Zycia mogg istotnie wplywa¢ na zaburzenie, propagowanego wspoélczesnie, zjawiska
zdrowego starzenia si¢. Doniesienia potwierdzaja, iz dtuzszy czas spedzany w pozycji siedzacej
(np. na ogladaniu telewizji) byl zwigzany ze zmniejszonymi szansami na zdrowe starzenie sig,
podczas gdy zaréwno aktywnos¢ o niskiej intensywnosci, jak 1 umiarkowana do intensywnej
aktywnos$¢ fizyczna istotnie zwigkszaty te szanse [20, 21].

Prezentowane dane uwydatniaja, iz dbatos¢ o to, aby brak wielochorobowosci
oraz zjawisko zdrowego starzenia si¢ bylto jak najbardziej powszechne jest wazne nie tylko
z powodu dbatosci o zdrowie jednostki, ale takze w kontekscie polityki zapewniania ochrony
zdrowia calym spoteczenstwom. Wspodlczesnie, grupa zawodowa, jaka stanowig pielegniarki
ipielegniarze jest jedna z grup, ktora bardzo dlugo pozostaje w aktywnosci zawodowej. Wedtug
raportu Naczelnej Rady Pielegniarek 1 Poloznych, $rednia wieku pielggniarek aktywnych
zawodowo w 2022 roku wyniosta 53,7 [lat], co stanowi wzrost o 0,5 [lat] w stosunku do roku
poprzedniego. Szacuje si¢, iz przy obecnej tendencji wzrostowej $rednia wieku pielggniarek
aktywnych zawodowo w 2030 roku wyniesie 57,7 [lat]. Ponadto liczba pielegniarek aktywnych
zawodowo, ktorych wiek miesci si¢ w przedziale 61-70 lat wyniosta w 2022 roku przeszto 24%,
a pielegniarki powyzej 70 roku zycia stanowity przeszio 5% [22].

Oproécz faktu, iz grupa zawodowa pielggniarek oraz pielggniarzy jest jedna z grup, ktora
najdluzej pozostaje aktywna zawodowo, jest to jednoczes$nie grupa, ktora jest najliczniejsza
wsrdéd pozostatych pracownikow ochrony zdrowia [23]. Mimo wiedzy, jaka posiadaja
przedstawiciele zawodu pielegniarki na temat profilaktyki, oni sami sg narazeni na wiele
problemow zdrowotnych wynikajacych z charakteru ich pracy. Do tych problemow
zdrowotnych zalicza si¢: choroby mig$niowo — szkieletowe, niska jako$¢ snu, choroby sercowo
— naczyniowe, nietolerancje glukozy, otylos¢, a nawet objawy depresyjne [24]. Zgodnie
z Migdzynarodowg Charakterystyka Zagrozen Zawodowych, zawod pielegniarki wigze si¢ nie
tylko z narazeniem na czynniki mogace powodowaé wypadki, czy czynniki fizyczne
i chemiczne stosowane w procesach leczniczych, oraz czynniki biologiczne wynikajace
z kontaktu z chorym pacjentem, ale rowniez szeregiem czynnikéw wynikajacych z ergonomii
pracy. Jest to gléwnie praca wykonywana przez wiele godzin w wymuszonej pozycji ciala,
zwlaszcza stojacej, oraz nadmierny wysitek fizyczny np. podczas podnoszenia

1 przemieszczania pacjentow oraz sprzgtu medycznego, co skutkuje dolegliwo$ciami bolowymi
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wynikajacymi z przecigzenia uktadu migsniowo-szkieletowego. Ponadto, pielegniarki narazone
sa na kontakt z cigzko poszkodowanymi pacjentami, ofiarami katastrof i klgsk zywiotowych,
jak robwniez z agresjg ze strony pacjentow, co moze by¢ przyczyng wystgpienia zespotu stresu
pourazowego. Ws§rdd tych zagrozen coraz szerzej omawia si¢ konsekwencje zdrowotne
zwigzane z praca zmianowa, cz¢sto wykonywang w porze nocnej, w godzinach nadliczbowych,
co wraz z pracg w warunkach naglego zagrozenia zycia pacjenta moze naraza¢ na przewlektly
stres, a w efekcie prowadzi¢ do wypalenia zawodowego [25-27]. Badania naukowe
wielokrotnie potwierdzity zwigkszone wystepowanie dolegliwosci wynikajacych z wyzej
opisanych zagrozen w populacji pielegniarek. Do najczestszych dolegliwosci ze strony uktadu
mig$niowo-szkieletowego nalezy bol odcinka lgdzwiowego kregostupa (ang. Low Back Pain,
LBP), a wsréd czynnikow wywolujacych t¢ dolegliwos$¢, oprécz obcigzen fizycznych,
wymienia si¢ rowniez dtugotrwaty stres, ktory przektada si¢ na nadmierne napigcie mi¢sni
szkieletowych [28]. Dodatkowo, niepokojacym jest fakt, iz wiele sposrod pielegniarek
czynnych zawodowo wykazuje zwigkszone ryzyko chordb sercowo-naczyniowych [24, 29].
To w dobie braku odpowiedniej ilosci wyksztatconego personelu pielegniarskiego w stosunku
do zapotrzebowania moze stanowi¢ zagrozenie dla catej ochrony zdrowia.

Mimo, iz zawdd pielggniarki i pielggniarza charakteryzuje si¢ duzymi obcigzeniami
fizycznymi podczas wykonywania obowigzkéw zawodowych, to badania wskazuja,
ze pielegniarki czesto nie angazuja si¢ w regularng aktywnos$¢ fizyczng poza pracag 1 wymiar
tej aktywnos$ci w tej grupie zawodowej okreslany jest jako niski [30-32]. Co wigcej, w wielu
osrodkach zdrowia pielggniarki sg jedynymi przedstawicielami personelu medycznego, ktory
moze promowac aktywnos$¢ ruchowg wsrdd swoich pacjentdw [33]. Personel pielegniarski jako
doradca w tym zakresie, sam dla siebie rowniez powinien realizowac takie dziatania.
Jest to jeden z elementow rekomendacji WHO w zakresie promocji zdrowego stylu zycia
w placowkach ochrony zdrowia [34]. Badania potwierdzaja wysoka swiadomos¢ pielegniarek
w zakresie korzystnego wplywu aktywnosci fizycznej na zdrowie, jednakze same pozostaja
nieaktywne, przez co nie mogg stanowi¢ autorytetu dla swoich pacjentow. [35]. Co wigcej,
liderzy pielegniarstwa podejmuja statystycznie istotnie mniej aktywnosci fizycznej w czasie
wolnym niz pielgegniarki opieki bezposredniej [36]. Wbrew gruntownej edukacji pielegniarek
w zakresie promocji zdrowia i zachowan zdrowotnych wiedza ta nie jest przenoszona na ich
wlasne przyzwyczajenia, co moze podwaza¢ wiarygodnos¢ pielggniarki w pelnieniu roli
promotora zdrowego stylu zycia, w tym regularnej aktywnos$ci ruchowej [37]. Badania
wskazuja, 1z pielegniarki w ciggu dziennej 12-godzinnej zmiany dobowej nie wykonuja

dobowej normy krokow przypisanej dla aktywnego trybu zycia, a w trakcie zmiany nocnej
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aktywnos¢ jest jeszcze mniejsza, co wskazuje, ze aktywnos$¢ fizyczna podejmowana w trakcie
pracy zawodowej jest niewystarczajaca, aby spetni¢ obowigzujace zalecenia [30, 38]. Okazuje
si¢ takze, 1z brak przestrzegania zalecen dotyczacych zdrowego stylu zycia, w tym aktywnosci
fizycznej, jest obserwowany juz na bardzo wczesnym etapie kariery zawodowej [39].
Aktywnos$¢ fizyczna pielegniarek w rozumieniu aktywnosci czasu wolnego nie spehia
aktualnych wytycznych, a aktywno$¢ zawodowa personelu pielegniarskiego nie przyczynia
si¢ do poprawy stanu zdrowia czy jakosci zycia [27], co jako czynnik ryzyka wystgpowania
chorob niezakaznych moze wywiera¢ dodatkowy wplyw na rozwoj wyzej wymienionych
dolegliwosci.

Sugeruje si¢ zatem, ze zwigkszenie aktywnoS$ci fizycznej i1 jej promowanie wsrdd
personelu pielegniarskiego mogloby przyczyni¢ si¢ do ztagodzenia skutkow wypalenia
zawodowego 1 poprawi¢ zadowolenie z pracy, co jest niezbedne dla jakosci opieki 1 dobrostanu
personelu pielggniarskiego [40]. Potencjalnych korzysci wynikajacych ze zwigkszania
aktywnosci fizycznej wsrod personelu pielggniarskiego moze by¢ o wiele wiecej. Poczawszy
od zapobiegania rozwojowi choréb niezakaznych, w tym chorob sercowo-naczyniowych,
poprzez polepszenie jakos$ci zycia oraz lepsze radzenie sobie ze stresem do poprawienia jakosci
snu, ktory w trybie pracy zmianowej jest szczeg6lnie istotny dla tej grupy zawodowej. Ponadto,
regularna aktywno$¢ fizyczna wigze si¢ réwniez z ogdlng lepsza kondycja fizyczna,
oraz lepszym stanem uktadu mig¢sniowo-szkieletowego, co w tej grupie zawodowej moze
przyczyni¢ si¢ do zmniejszenia ryzyka przecigzen wystepujacych w wyniku wykonywanych
czynno$ci zawodowych. [41]. Strategie majace na celu promowanie aktywnos$ci fizycznej
oraz poprawe¢ jako$ci snu powinny stanowi¢ integralng czgs$¢ programoéw promocji zdrowia
1 dziatan politycznych skierowanych do liderow pielggniarstwa w celu wspierania zdrowego
stylu zycia, minimalizowania stresu, a w efekcie poprawe dobrostanu pielegniarek, szczeg6lnie
tych, pracujacych w systemie zmianowym [42].

Aby jednak prawidtowo sformutowaé normy aktywnosci oraz przygotowaé zakres,
w ktorym promowanie aktywnosci bedzie wlasciwe, konieczna byta analiza stanu faktycznego
w postaci przekrojowej oceny aktywnosci ruchowej personelu pielggniarskiego oraz czynnikow

ja determinujgcych, co stanowito jeden z aspektéw prezentowanego cyklu publikacji.
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Zalozenia i cel pracy
W badaniu podjeta zostata problematyka zdrowego stylu zycia, w tym codziennej aktywnos$ci
ruchowej wsrdd pielegniarek. Mimo iz wspodtczesne pielegniarstwo ktadzie szczeg6lny nacisk
na potrzebe edukacji populacji w zakresie zachowan prozdrowotnych, to literatura wskazuje,
ze srodowisko pielegniarskie prezentuje nizszy od zalecanego poziom aktywnos$ci ruchowe;.
Cele prezentowanego badania byty nast¢pujace:
1. Ocena poziomu codziennej aktywnosci ruchowej wsrod pielegniarek aktywnych
zawodowo.
2. Identyfikacja czynnikow wplywajacych na poziom codziennej aktywnosci
ruchowej wsrdd pielegniarek aktywnych zawodowo.
3. Ocena skuteczno$ci metody motywacji do zwigkszana codziennej aktywnosci

ruchowe;j.

Projekt miat charakter poznawczy. Realizacje wlasciwego badania przeprowadzono
w podziale na dwa etapy: ocen¢ przekrojowa aktywnosci ruchowej oraz oceng skuteczno$ci

motywacji do podejmowania aktywnosci ruchowe;.

Material i metody

Projekt badania - I Etap badania

Pierwszy etap badania polegal na przekrojowej analizie poziomu aktywnosci fizycznej wsérod
pielegniarek czynnych zawodowo, pracujagcych w réznych systemach zmianowych oraz
identyfikacji czynnikdéw, ktore na te aktywnos¢ wpltywaja. Projekt pierwszego etapu badania
opierat si¢ na schemacie badania przekrojowego. Dane zebrano przy uzyciu metod zdalnego
gromadzenia danych w okresie pigciu miesigcy od marca 2021 roku do lipca 2021 roku.
Metode gromadzenia danych wybrano celowo ze wzgledu na panujgcg w tym czasie
pandemi¢ Covid-19. Zasadno$¢ wyboru metody zdalnej potwierdzaja doniesienia, z ktorych
wynika, iz metoda ta zapewnia wicksza kompletnos¢ uzyskiwanych danych, szczegdlnie
w badaniach obejmujacych populacje wigksze niz 300 osob, co charakteryzuje takze
prezentowane badanie [43-45]. Link do badania byt udostepniony w catej Polsce za pomoca
sieci spolecznosciowych gromadzacych pielggniarki. Informacja o badaniu zostala takze
rozpowszechniona w pieciu szpitalach oraz trzech przychodniach znajdujacych

si¢ na terenie Warszawy.
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Grupa badana

Badanie przeprowadzono wsrod polskich pielggniarek aktywnych zawodowo, pracujacych
w $rodowisku klinicznym. W pierwszym etapie badania analiza wielkos$ci proby zostata
przeprowadzona przy uzyciu oprogramowania G* Power 3.1.9.4 1 byla oparta
na analizach planowanych a priori uwzgledniajagcych poziom istotno$ci, moc testu
oraz wielko$¢ efektu. Dla analizy korelacji Pearsona wielko$¢ proby oszacowano na 115 (model
dwuwymiarowy, korelacja); dla poréwnan 3 grup opartych na jednoczynnikowej analizie
wariancji wielko$¢ proby oszacowano na 252 osoby (ANOVA jednoczynnikowa, test F).
Zatozono, ze efekt bedzie umiarkowany, poziom istotnosci na standardowym poziomie
0,05, moc testu na poziomie 0,95, wielkos¢ efektu = 0,3 dla korelacji oraz = 0,25 dla porownan
grup. Ostatecznie, badana préoba sktadata si¢ z 350 uczestnikéw. Z uwagi na braki danych,
w analizie komponentow aktywnos$ci fizycznej uwzgledniono dane od 295 uczestnikow,
a w analizie motywatorow oraz barier w uprawianiu aktywno$ci fizycznej, dane
od 246 uczestnikow badania.

Jedynym kryterium wiaczenia do badania byl status pielggniarki/pielegniarza
aktywnych zawodowo. Nie byto ograniczen wiekowych ze wzgledu na dtugi okres aktywnosci
zawodowej polskich pielegniarek ($redni wiek pielggniarek zarejestrowanych w Polsce
przekracza 53,2 lata) [46]. Kryterium wykluczajagcym bylo niekompletne wypehienie ankiety,

co zaobserwowano w 55 przypadkach.

Przebieg badania

W pierwszym etapie badania dane zostaly zebrane przy uzyciu kwestionariusza
samoopisowego, ktory obejmowatl informacje socjodemograficzne (pte¢, wiek, miejsce
zamieszkania, struktura rodziny) oraz dane dotyczace zatrudnienia (wyksztalcenie,
specjalizacja kliniczna, stanowisko kierownicze, liczba 1 rodzaj miejsca/miejsc pracy,
catkowite miesi¢czne obcigzenie pracg, charakter pracy, oraz doswiadczenie zawodowe).
Kwestionariusz zawierat rowniez szczegoétowe informacje o poziomie aktywnosci fizycznej
1 jej komponentach, motywatorach oraz barierach. Motywatory i bariery dotyczace aktywnosci
fizycznej w badanej populacji oceniano za pomoca autorskiego kwestionariusza opartego
na 5-punktowej skali Likerta (1 — zdecydowanie si¢ nie zgadzam; 2 — raczej si¢ nie zgadzam,;
3 — nie mam zdania; 4 — raczej si¢ zgadzam; 5 — zdecydowanie si¢ zgadzam).

Kwestionariusz ten zawierat stwierdzenia dotyczace przeszkod i zachet do udziatu

w aktywnosci fizycznej. Motywatory 1 bariery zostaly zidentyfikowane na podstawie analizy
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literatury [47]. Ta cze$¢ kwestionariusza zostala oceniona po wzgledem wlhasciwosci
parametrycznych i osiagne¢ta bardzo dobrg rzetelno$¢ (dla motywatorow wspolczynnik alfa
Cronbacha wyniodst 0.851, a dla barier 0.847).

Poziom aktywnos$ci fizycznej oceniano przy uzyciu polskiej, petnej wersji
Migdzynarodowego Kwestionariusza Aktywnosci Fizycznej (IPAQ). Narzedzie wybrano
ze wzgledu na bardzo dobre wskazniki parametryczne (wspotczynnik powtarzalnosci wynosit
p= 0,81, wspotczynnik trafnosci kryterialnej p= 0,30), ktore najlepiej odzwierciedlajg
rzeczywisty pomiar aktywnosci fizycznej wykonany akcelerometrem, w poroéwnaniu
do innych, dostepnych narzgdzi [48]. IPAQ obejmuje wszystkie obszary,
ktore sktadajg sie na codzienng aktywnos¢ fizyczng. Kwestionariusz byt skonstruowany tak,
aby dostarczy¢ oddzielnych wynikéw dla aktywnosci pieszej (chodzenia), czego
odzwierciedleniem byt parametr o nazwie ,,catkowite MET dla chodzenia”, umiarkowane;j
aktywnosci, co odzwierciedlal parametr ,,calkowite MET dla umiarkowanej aktywno$ci”
1 intensywnej aktywno$ci, czyli parametr ,,catkowite MET dla intensywnej aktywnos$ci”
w obrebie kazdej z dziedzin: aktywno$ci zawodowej, przemieszczania si¢, obowigzkow
domowych, ogrodnictwa 1 czasu wolnego. Caltkowity czas spedzony na chodzeniu,
umiarkowanej aktywnosci fizycznej oraz intensywnej aktywnosci fizycznej oraz catkowity
poziom aktywno$ci tygodniowej (TOTAL) obliczano zgodnie z wytycznymi, ktore
uwzgledniono rowniez w nadawaniu kategorii aktywno$ci fizycznej (,,Wysoka”,
,Umiarkowana” lub ,,Niska”) [49]. Dodatkowo dane podzielono na kategori¢ aktywnosci
zwigzang z pracg zawodowa (Aktywnos$¢ Fizyczna Zawodowa - AFZ) oraz aktywnosci
niezwigzanej z pracg zawodowa (Nie-Zawodowa Aktywnos$¢ Fizyczna — NZAF). NZAF

obejmowata obowigzki domowe, ogrodnictwo i1 obszar czasu wolnego.
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Analiza statystyczna

Analizy przeprowadzono przy uzyciu programu IBM SPSS Statistics 26.0. Za pomoca
programu obliczone zostaly podstawowe statystyki opisowe wraz z testem normalnos$ci
rozktadu (test Kotmogorowa-Smirnowa). W celu poréwnania dwoch grup pod wzgledem
analizowanych zmiennych przeprowadzono analize testem U Manna Whitney’a,
a gdy poréwnywanych grup bylo wiecej — testem H Kruskala Wallisa. W celu ustalenia
charakteru r6znic migdzy grupami, przeprowadzono analiz¢ post hoc testem Dunn z korekta
poziomu istotno$ci Bonferroniego. W celu wustalenia zwigzku miedzy zmiennymi,
przeprowadzono analiz¢ korelacji Spearmana. Jako poziom istotnosci przyjeto a = 0,05.

Calkowity tygodniowy poziom aktywnosci fizycznej zostal podzielony na aktywno$¢
zwigzang (AFZ) i niezwigzang z pracg zawodowa (NZAF). Zostaly one obliczone jako stosunek
aktywno$ci zawodowej lub niezawodowej do ogdlnej aktywnosci. Utworzony wskaznik
wskazuje procentowy udzial danego rodzaju aktywnosci w stosunku do catkowitej aktywnosci.
Rozktad wynikow obu zmiennych byt lekko odchylony od rozktadu normalnego, stad analiza
zostata przeprowadzona przy uzyciu testu parametrycznego (warto$ci skos$no$ci miescity
si¢ w zakresie <—2; 2>). Dla tych wskaznikdw przeprowadzono analiz¢ t-testu dla probek
zaleznych, aby ustali¢, ktory rodzaj aktywnos$ci dominowal w badanej probie.

Aby oceni¢ rzetelno$¢ czesci kwestionariusza poswigconej motywatorom i1 barierom
uczestnictwa w aktywnosci fizycznej, obliczono wspotczynnik alfa Cronbacha. Wartos¢ 0,7
zostata uznana za satysfakcjonujaca.

W analizie przeprowadzono takze dwuetapowa analiz¢ skupien w celu wyrdznienia
profili respondentéw pod wzgledem barier i motywatorow zwigzanych z podjeciem aktywnosci
fizycznej. Do oceny jakos$ci dopasowania modelu do danych wykorzystano miar¢ rangowania

Silhouette, ktéra osiagneta wartos¢ 0,3, co potwierdza doktadnos¢ klasyfikacji.

Projekt badania - II Etap badania

Drugi etap badania opierat si¢ na protokole badania interwencyjnego i polegat na ocenie
skuteczno$ci oraz trwato$ci motywacji badanych do podejmowania aktywno$ci ruchowe;j
wsrdd pielegniarek czynnych zawodowo. Dane byty zbierane przez 10 miesiecy, od wrzesnia
2021 do czerwca 2022 roku. Proces wiaczania uczestnikéw byt ciggly 1 celowo obejmowat
r6ézne pory roku, aby uwzgledni¢ zmiennos$¢ dziennej liczby krokow w zaleznos$ci od sezonu.

Do udziatu w badaniu zaproszono wszystkie aktywne zawodowo pielegniarki 1 pielggniarzy
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pracujace w warunkach klinicznych. Szczegétowe informacje na temat badania

byty rozpowszechniane w szpitalach i przychodniach w Warszawie.

Grupa badana

Kryteriami wigczenia do drugiego etapu badania byto bycie czynnym zawodowo pielggniarzem
lub pielegniarka pracujgcg w srodowisku klinicznym, mozliwo$¢ samodzielnego poruszania
si¢, chg¢ noszenia urzgdzenia monitorujacego na nadgarstku oraz dostep do Internetu
1 posiadanie adresu e-mail.
Kryteriami wykluczajagcymi z udzialu w badaniu byly: dysfunkcja lub niepetnosprawnosé
wpltywajagca na chdd, cigza, medyczne przeciwwskazania do aktywnosci fizycznej
oraz wszczepiony rozrusznik serca lub inne urzadzenia, ktore stanowig przeciwwskazanie do
oceny sktadu ciata metoda impedancji bioelektryczne;.

Analize wielkos$ci proby przeprowadzono za pomoca oprogramowania G*Power
3.1.9.4. Na podstawie wynikow analizy wariancji (ANOVA) dla umiarkowanego efektu
(f = 0,25), przy poziomie alfa = 0,05 1 mocy testu wynoszacej 0,95, wymagana liczba

uczestnikow dla pomiar6w powtarzanych wynosita 43.

Przebieg badania

Drugi etap badania podzielono na trzy fazy: wiaczenie, interwencja z oceng koncowg
1 pomiary kontrolne. W badaniu wzieto udziat 71 pielggniarek/rzy aktywnych zawodowo.
W tej czg$ci badania na etapie wiaczenia, zostaty ocenione nastgpujace parametry:

1. Poziom aktywnosci ruchowej pielegniarek metoda subiektywng w postaci
kwestionariusza ankiety IPAQ oraz metoda obiektywna w postaci oceny dobowe;j liczby
krokow za pomoca krokomierza nadgarstkowego.

2. Dane socjodemograficzne, takie jak pte¢, wiek 1 miejsce zamieszkania, a takze dane
zwigzane z aktywnos$cig zawodowa, takie jak wyksztatcenie, specjalizacja kliniczna,
stanowisko kierownicze, liczba i rodzaj miejsc pracy, ogolny miesi¢eczny naktad pracy,
rodzaj zmiany i dos$wiadczenie zawodowe. Do oceny wykorzystano autorski
kwestionariusz ankiety.

3. Analiza skladu ciala, w tym wskaznik masy ciata (BMI) [kg/m ? ], warto$¢ bezwzgledna
masy tluszczowej (tluszczu) w [kg] 1 wartos¢ bezwzgledna masy wolnej tkanki

thuszczowej (FFM) w [kg]. Parametry mierzono metoda impedancji bioelektrycznej

22



(Analizator sktadu ciata Maltron Bioscan 920, Wielka Brytania). Pomiaru dokonano
w czasie odpoczynku w pozycji lezace;.

4. Cisnienie krwi mierzono jednokrotnie w pozycji lezacej, stosujac automatyczny
cisnieniomierz naramienny (Omron M4). Pomiaru dokonano po wykonaniu pomiaru
sktadu ciata.

5. Pigcioletnie ryzyko zdarzen sercowo-naczyniowych oceniano za pomocg skali Harvard
Score (Score), metody nielaboratoryjnej, ktora pozwala przewidywaé zdarzenia
sercowo-naczyniowe z taka samg doktadnoscia, jak skala ryzyka choroby wiencowej
Framingham, wymagajacej pomiarow laboratoryjnych. W skali Harvard Score
wykorzystano takie czynniki ryzyka, jak wiek, ple¢, wystepowanie cukrzycy, aktualne
palenie tytoniu (niepalacy vs. palacy), skurczowe ci$nienie krwi 1 wskaznik masy ciata.
W celu okreslenia 5S-letniego ryzyka wystapienia chordb uktadu krazenia przyjeto
nastepujace kategorie: <5% (bardzo niskie ryzyko), 5—10% (niskie ryzyko ), > 10-20%
(umiarkowane ryzyko), > 20-30% (wysokie ryzyko) lub > 30% (bardzo wysokie
ryzyko). Dla uczestnikow w wieku ponizej 35 lat nie obliczono wskaznikow ryzyka

sercowo-naczyniowego [50].

Srednig dzienng liczbe krokéw mierzono za pomoca krokomierza Health Manager App
Beurer AS 80 (model 2016/2017) przez 7 kolejnych dni przed faza interwencji. Pielggniarki
zostaly poinstruowane, aby nosily monitor aktywnos$ci od przebudzenia do pory snu
(z wyjatkiem aktywnosci w wodzie) i prowadzily dziennik zawierajacy dzienng liczbe krokow.
Krokomierze posiadaly funkcje pamigci, a badacze sprawdzali dane zapisane w pamigci
krokomierza z dziennikami uczestnikow. Wszyscy uczestnicy nosili krokomierz
przez 30 nastepujacych po sobie dni. Ponadto w 7, 14 1 21 dniu interwencji zwigkszono
motywacj¢ do udziatu w aktywnosci fizycznej poprzez kilkuminutowe, nagrane wczesniej
pogadanki, przestane na adres e-mail kazdego uczestnika. Badacze weryfikowali, czy
wiadomosci zostaty odczytane przez wszystkich uczestnikow badania. Tematyka pogadanek
obejmowata m.in. wytyczne dotyczace codziennej aktywnosci fizycznej, wpltyw aktywnosci
fizycznej na zdrowie, skutki zdrowotne braku aktywnosci fizycznej oraz wskazowki dotyczace
stopniowego zwigkszania codziennej aktywnosci fizycznej. W trakcie pogadanek, uczestnicy
byli zachecani do osiaggniecia celu 10 000 krokéw dziennie, jednak osiggnigcie tego celu
nie byto celem badania. Na koniec fazy interwencji przeprowadzono koncowe pomiary,
obejmujgce pomiar poziomu dziennej aktywnosci fizycznej, §redniej dziennej liczby krokow,

skladu ciala 1 punktacji Harvard Score. W celu analizy skuteczno$ci motywacji
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do podejmowania aktywnos$ci ruchowej w grupie badanej, dokonano oceny kontrolnej,
ktorg przeprowadzono po 3 miesigcach od pomiarow koncowych. Ocena obejmowata pomiar

poziomu dziennej aktywnosci fizycznej oraz sredniej dobowej liczby krokow.

Analiza statystyczna

Wszystkie dane analizowano przy uzyciu programu IBM SPSS Statistics, wersja 28.0.
Do oceny charakterystyki probki wykorzystano statystyke opisowg. Do oceny zgodnosci
zmiennej ilosciowej z rozkladem normalnym wykorzystano test Shapiro-Wilka.
Do poréwnania dwoch powigzanych probek i1 zmiennych ilosciowych wykonano
test t, a dla wigcej niz dwdoch pomiarow zastosowano test Friedmana lub analize wariancji
dla powtarzanych pomiardéw (np. poréwnanie poziomu dziennej aktywnos$ci fizycznej miarg
1 warto$ci krokéw pomigdzy kazda faza badania). Aby okresli¢, ktore z analizowanych
zmiennych byly predyktorami spadku/wzrostu S$redniej dziennej liczby krokéw (Steps),
przeprowadzono analiz¢ regresji logistyczne] metoda eliminacji wstecznej z estymacja
najwigkszej wiarygodnosci. Model wyjasnit tacznie 21,9% wariancji zmiennej zaleznej
(Cox 1 Snell R2 = 02190 1 byt dobrze dopasowany do danych,
2= 3,90; p = 0,866 (test Hosmera-Lemeshowa). Analiza korelacji tho Spearmana okreslita

zalezno$ci pomiedzy zmiennymi iloSciowymi. Poziom istotnosci przyjeto na poziomie o = 0,05.

Podsumowanie — I Etap Badania

Badania wykazaty, ze mimo $§wiadomosci pielggniarek dotyczacej korzysci wynikajacych
z aktywnos$ci fizycznej (PA), ich przestrzeganie zasad PA jest niskie. Wyniki interwencji
w miejscu pracy majacych na celu zwigkszenie PA sa niespdjne. Celem badania byta
identyfikacja czynnikdw socjodemograficznych, zawodowych i motywacyjnych wplywajacych
na PA pielegniarek oraz analiza zwigzku mi¢dzy nimi a poziomem PA zglaszanym przez
pielegniarki.

Analiza ujawnita istotne r6znice w Catkowitym Wyniku Aktywnosci Fizycznej (TPAS)
w zalezno$ci od zmiennych zwigzanych z aktywno$cia zawodowa (praca na stanowisku
kierowniczym: p = 0,015; miejsce pracy: p = 0,01; rodzaj zmiany: p < 0,002). Analiza skupien
wykazata, ze najwazniejszym stwierdzeniem w podziale grup motywacyjnych byla obawa

przed bélem pojawiajacym si¢ po ¢wiczeniach.
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Pielegniarki bardziej zmotywowane do aktywno$ci wykazaty wyzszy poziom PA w czasie
wolnym niz mniej zmotywowane pielggniarki. Zalecenia dotyczace PA w populacji
pielegniarek powinny skupia¢ si¢ na zwigkszeniu aktywnosci fizycznej w czasie wolnym,
zapewnieniu odpowiedniego czasu na regeneracj¢ oraz przestrzeganiu zasad ergonomii pracy

w celu zapobiegania zaburzeniom uktadu migsniowo-szkieletowego.

Srednia warto$¢ TPAS w badanej populacji wynosita 35 985 [minut MET tygodniowo],
co pozwala zaklasyfikowa¢ ten wynik do kategorii ,,wysokiej aktywnosci fizycznej”. Analiza
ujawnita istotne réznice w TPAS zalezne jedynie od zmiennych zwigzanych z aktywnoscia
zawodowg. Pielggniarki pracujace na stanowiskach kierowniczych wykazaty nizszy ogélny
poziom PA w poréwnaniu do tych na stanowiskach niekierowniczych (p = 0,015; Z = —2,42).
Wystapity istotne réznice w TPAS w zaleznosci od miejsca pracy (p = 0,01; H = 9,27).
Pielegniarki pracujace na oddziatach szpitalnych osiggaly wyzszy poziom TPAS niz
pielegniarki rejonowe lub pracujace w podstawowej opiece zdrowotnej (p = 0,041).
Pielegniarki pracujace na zmianach rotacyjnych wykazywaty istotnie wyzszy poziom TPAS
w porodwnaniu z pielggniarkami pracujgcymi wylacznie na zmianach dziennych (p < 0,002).
Nie stwierdzono statystycznie istotnych roéznic w TPAS w zaleznosci od jakiejkolwiek
zmiennej socjodemograficznej w badanej populacji (ple¢, wiek, miejsce zamieszkania,
struktura rodziny) ani zmiennych zwigzanych z aktywnos$ciga zawodowa (wyksztatcenie,
specjalizacja kliniczna, praca w jednym lub wigkszej liczbie miejsc, calkowite miesigczne

obcigzenie pracg oraz doswiadczenie zawodowe).

Analiza wykazata istotne r6znice migdzy komponentami OPA i NOPA w TPAS, t (290) =
12,38; p < 0,001; d = 1,36; 95% CI [28,53; 39,31]. Udziat OPA w TPAS (M = 58,55; +SD =
27,27) byl ponad dwukrotnie wigkszy niz NOPA (M = 24,63; +£SD = 22.41);

Analiza statystyczna ujawnila istotne réznice w OPA w zalezno$ci od zmiennych
zwigzanych z aktywno$cig zawodowa, takich jak praca na stanowiskach kierowniczych,
miejsce pracy, praca w jednym lub wigkszej liczbie miejsc, catkowite miesigczne obcigzenie
praca oraz rodzaj zmiany. Pielggniarki pracujace na stanowiskach kierowniczych wykazaty
nizszy poziom OPA niz te na stanowiskach niekierowniczych (p = 0,028; Z =—2,2). Natomiast
pielegniarki pracujgce na oddziatach szpitalnych osiggaty najwyzszy poziom OPA,
a ich aktywno$¢ byta wyzsza niz wsrdd pielegniarek pracujacych w przychodniach (p = 0,004)
1 jako pielegniarki rejonowe (p = 0,001). Pielegniarki pracujace w wigcej niz jednym miejscu

osiggaty wyzszy poziom OPA niz te pracujace w jednym miejscu (p = 0,027; Z=—-2,2). Wyzsze
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miesi¢gczne obcigzenie pracg wigzato si¢ z wyzszym OPA (p = 0,001; r = 0,19) oraz nizsza
aktywnoscig fizyczng w czasie wolnym (jeden z komponentow NOPA) (p = 0,005; r = —0,16).
Pielegniarki pracujace na roéznych zmianach wykazywatly istotnie wyzszy poziom OPA
w poréwnaniu z pielegniarkami pracujagcymi na zmianach porannych (p < 0,001) i dziennych
(p < 0,001). Zmienne zwigzane z aktywno$cig zawodowa, ktore nie réznicowaly OPA,
to wyksztatcenie, posiadanie specjalizacji klinicznej i doswiadczenie zawodowe. Analiza
nie wykazata istotnych réznic w OPA w zaleznosci od zmiennych socjodemograficznych
(1. pte¢, wiek, miejsce zamieszkania i struktura rodziny). Zmienne, ktére réznicowaty NOPA,
to wiek, struktura rodziny, obcigzenie pracg (ale tylko w komponencie PA w czasie wolnym)
oraz posiadanie specjalizacji klinicznej (rowniez tylko w komponencie PA w czasie wolnym).
Pielegniarki bedace w zwigzku malzenskim z dzie¢mi wykazywaty wyzszy poziom NOPA
niz pielggniarki samotne lub bez dzieci (p < 0,001). Starsi respondenci mieli wyzsze wyniki
NOPA (p = 0,032; r = 0,13). Poziom PA w czasie wolnym byl istotnie wyzszy wsrod
pielegniarek bez specjalizacji klinicznej niz wsrod pielggniarek posiadajacych specjalizacje

(p=0,019; Z=-2,35).

Dwuetapowa analiza skupien wyroznita profile pielegniarek/pielegniarzy pod
wzgledem barier i motywatorow zwigzanych z podejmowaniem PA. W badanej populacji
wystapily dwa skupienia: skupienie 1 - motywowane do PA i skupienie 2 - niemotywowane do

PA.

W skupieniu 1 (n = 137; 55,9%) zaobserwowano mniejsze uznanie dla barier
niz w skupieniu 2 (n = 108; 44,1%). Skupienie 2 mialo mniej motywatorow (z wyjatkiem
stwierdzenia: ,,M¢] pracodawca refunduje koszty uczestnictwa w zajeciach sportowych,
co motywuje mnie do aktywno$ci”’). Najwazniejszym stwierdzeniem w podziale grup byto:
»Obawiam si¢ bolu, ktory pojawia si¢ po ¢wiczeniach, co zniechgca mnie do aktywnos$ci”

(waznos¢ = 1).

Skupienia nie réznity si¢ pod wzgledem zadnej zmiennej socjodemograficzne;.
Wyksztatcenie byto jedyng zmienng zwigzang z aktywnosciag zawodowa, ktéra réznicowala
skupienia. W grupie zmotywowanej do PA byto wigcej pielggniarek z tytutem magistra

pielegniarstwa niz w grupie niemotywowanej (p = 0,010; x2 = 6,59).

Nieistotne réznice migedzy skupieniami odnotowano jedynie dla dwoch stwierdzen:

»Z powodu moich obowigzkéw zawodowych nie mam czasu na podejmowanie aktywnos$ci

26



fizycznej” oraz ,,Zdrowy styl zZycia jest obecnie modny, co zach¢ca mnie do aktywnosci

fizycznej”. Te stwierdzenia miaty znikomy udzial w podziale grup.

Analiza poréwnawcza skupien pod wzglegdem TPAS i jego komponentow wykazata,
ze pielegniarki bardziej zmotywowane do aktywnosci wykazywaly wyzszy poziom PA
w czasie wolnym niz te mniej zmotywowane (p = 0,041; Z =—-2,04). TPAS i inne komponenty

PA w obu grupach byty podobne, pomimo tych réznic w motywacji.

Podsumowanie — II Etap badania

Do badania wiaczono lacznie 106 zawodowo aktywnych polskich pielegniarek, z czego 71
ukonczylo wszystkie etapy. Jeden uczestnik zostat wykluczony podczas interwencji z powodu
ztamania nogi, 11 zostalo wykluczonych z powodu infekcji gornych drég oddechowych, a 23
wycofato si¢ bez podania przyczyny.

Uczestnicy byli gtéwnie w $rednim wieku (Srednia 35,65 + 10,40 [lata]), kobietami
(85,9%), mieszkali w miastach (91,5%), posiadali tytul magistra (59,2%) 1 nie mieli
specjalizacji klinicznej (69%). Wiekszo$¢ uczestnikéw byta zatrudniona w szpitalach (90,1%),
pracowata w godzinach nadliczbowych (62%) na réznych zmianach (81,7%). Sredni staz pracy

uczestnikow wynosit 12,3 + 9,28 lata.

Nie zaobserwowano istotnych réznic w catkowitym wyniku aktywnosci fizycznej (TPAS
[MET]) ocenianym za pomoca kwestionariusza IPAQ migdzy poszczegdlnymi punktami
badania, ale szczegotowa analiza ujawnita istotne roznice we wspotczynniku intensywnosci PA
wykonywanym w czasie wolnym od pracy domenie rekreacyjnej [MET]. Pomiar kontrolny
wykazal wyzszg warto$¢ niz pomiary poczatkowe i koncowe. Jednak roznice migdzy
pomiarami poczatkowymi a koncowymi nie byly istotne. Analiza badania wykazata istotne
roznice miedzy pomiarami dla ,,obowigzkéw domowych”, ale analiza po interwencji za pomocg
testu Dunna z korekcjg poziomu istotnos$ci Bonferroniego nie wykazata istotnych roznic migdzy

grupami.

Srednia dzienna liczba krokoéw (Steps) byla istotnie wyzsza w pomiarze kontrolnym
w poréwnaniu z pomiarem koncowym, jednak nie stwierdzono réznic mi¢dzy pomiarami

poczatkowymi a koncowymi.

Analiza trendu liczby krokow wykazata, ze §rednia dzienna liczba krokéw byta podobna

w kazdym z 30 dni trwania interwencji. Nieznaczny spadek w stosunku do S$redniej
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zaobserwowano w 6., 14., 17. 1 20. dniu badania, natomiast wyzszy poziom aktywnos$ci

odnotowano w 25. dniu badania.

Badanie wykazalo istotny spadek wskaznika masy ciala (BMI) oraz bezwzglednej
warto$ci masy thuszczowej w [kg] w pomiarze koncowym w poréOwnaniu z pomiarem

poczatkowym (t =2,09; p = 0,04 oraz t = 2,22; p = 0,03, odpowiednio).

M: Mean; = SD: Standard Deviation; ¢: t-test; p: p-value; CI: Confidence interval; DBP:
Diastolic Blood Pressure; SBP: Systolic Blood Pressure; BMI: Body Mass Index; Fat[kg]:

absolute value of Fat mass; FFM [kg]: absolute value of Free Fat Mass

Czynniki wptywajace na wzrost sredniej dziennej liczby krokdéw po interwencji zostaly
zbadane w niniejszym badaniu. Wyniki pokazaty, ze 43,7% uczestnikéw zwiekszylo liczbe
krokéw przy koncowym pomiarze, a 63,4% przy pomiarze kontrolnym. Analiza regresji
logistycznej wykazata, ze prawdopodobienstwo wzrostu liczby krokow malato
wraz ze wzrostem ci$nienia skurczowego (SBP) [mmHg] (OR = 0,92; 95% CI = 0,85-1,00)
oraz w przypadku pracy na oddziale szpitalnym (OR = 0,002; 95% CI = 0,00-0,41). Z drugie;j
strony, prawdopodobienstwo wzrostu liczby krokow rosto wraz ze wzrostem wyniku Harvard
Score (OR = 6,025; 95% CI = 1,70-21,41) oraz beztluszczowej masy ciata (FFM) [kg]
(OR = 1,451; 95% CI = 1,07-1,96). Zadne inne zmienne socjodemograficzne ani zawodowe
nie byly istotnymi predyktorami wzrostu lub spadku liczby krokow uczestnikow. Model
wyjasnit facznie 21,9% wariancji w zmiennej wyjasnianej (Cox i Snell R2 =0,219) 1 byt dobrze

dopasowany do danych, 2 [8] = 3,90; p = 0,866 (test Hosmer-Lemeshow).
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Podsumowanie i wnioski

1. Zawdd pielegniarki generuje wysoki poziom aktywno$ci fizycznej, glownie dzigki
intensywnemu wysitkowi zawodowemu. Jednak niski poziom aktywnosci podejmowanej w
czasie wolnym moze ogranicza¢ korzysci zdrowotne wynikajace z ogdlnej aktywnosci i

wskazuje na potrzebe dzialan wspierajacych aktywnos¢ rekreacyjng w tej grupie zawodowe;.

2. Charakterystyka zatrudnienia, a nie czynniki socjodemograficzne, ma kluczowe znaczenie
dla poziomu aktywnosci fizycznej pielggniarek. Pelnienie funkcji kierowniczych, praca w
placowkach szpitalnych i w systemie zmianowym wigzaly si¢ z nizszg aktywnoscig zawodowg
lub jej odmienng struktura, co powinno by¢ brane pod uwage przy ocenie ryzyka zdrowotnego

1 planowaniu interwencji prozdrowotnych wsrod personelu pielegniarskiego.

3. Obcigzenie praca zawodowg i system zmianowy przyczyniaja si¢ do intensyfikacji
aktywnosci fizycznej o charakterze zawodowym, co potwierdza funkcjonalne obcigzenie
zwigzane z wykonywaniem zawodu pielegniarki, jednak nie moze by¢ traktowane jako

substytut aktywnosci prozdrowotne;.

4. Czynniki rodzinne i wiek sa zwigzane z wigkszym zaangazowaniem w aktywno$¢
niezawodow3a, co moze odzwierciedla¢ zarowno wiekszg swiadomo$¢ zdrowotng, jak i inne

obowiazki codzienne generujace ruch.

5. Brak istotnych r6znic w poziomie aktywnosci fizycznej w zalezno$ci od podstawowych cech
demograficznych sugeruje, ze to nie wiek, pte¢ czy wyksztalcenie determinujg zachowania

ruchowe pielggniarek, lecz raczej ich otoczenie zawodowe 1 psychologiczne nastawienie.

6. Motywacja do podejmowania aktywnosci fizycznej roznicuje zachowania rekreacyjne, mimo
ze nie wplywa na catkowity poziom aktywnos$ci fizycznej. Oznacza to, ze osoby bardziej
zmotywowane celowo podejmujg aktywnos$¢ w czasie wolnym, niezaleznie od intensywnos$ci

pracy zawodowe;j.

7. Lek przed bolem po wysitku stanowi istotng bariere¢ w podejmowaniu regularnej aktywnosci
fizycznej, co wskazuje na potrzebe edukacji i interwencji skoncentrowanych na oswajaniu
reakcji bolowych i redefinicji wysitku fizycznego jako elementu zdrowienia, a nie zagrozenia.

Zrodlem tego Ilgku moze by¢ zaroOwno przecigzenie zawodowe, jak 1 wczesniejsze
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doswiadczenia przewleklego bolu, zwlaszcza zwigzanego z ukladem mig$niowo-

szkieletowym, na ktory pielggniarki — z uwagi na charakter pracy — sa szczeg6lnie narazone.

8. Zwiazek miedzy wyzszym wyksztalceniem a motywacja do aktywnos$ci fizycznej moze
$wiadczy¢ o roli edukacji w ksztattowaniu pozytywnych postaw wobec zdrowia i aktywnego

stylu zycia, co powinno by¢ uwzgledniane w programach szkoleniowych i profilaktycznych.

9. Stabilno$¢ ogodlnego poziomu aktywnosci fizycznej w toku interwencji moze wynikaé z
dominujacej roli aktywnosci zawodowej, ktéra nie ulegata zmianie. Jednak obserwowany
wzrost aktywnosci w dniach bezposrednio po dzialaniach motywacyjnych sugeruje, ze
elementy wsparcia behawioralnego mogly przyczyni¢ si¢ do utrzymania stalego poziomu
aktywnos$ci wsrod uczestniczek. Wskazuje to na potencjalng skuteczno$¢ regularnych bodzcow
motywacyjnych w podtrzymywaniu aktywnos$ci fizycznej wsrod osob pracujacych w

warunkach duzego obcigzenia zawodowego.

10. Przej$ciowy wzrost aktywnosci rekreacyjnej w pomiarze kontrolnym sugeruje mozliwosé
op6znionej reakcji uczestniczek na oddziatywania interwencji, co warto uwzgledniaé przy

projektowaniu i ocenie programow aktywizujacych.

11. Opo6zniony wzrost liczby krokow obserwowany u ponad polowy uczestniczek w okresie
kontrolnym moze §wiadczy¢ o dzialaniu mechanizméw adaptacyjnych i potrzeby dtuzszego

czasu na wdrozenie trwatych zmian behawioralnych w zakresie aktywnosci fizyczne;.
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STRESZCZENIE

Cel pracy. Pielegniarki s najwieksza grupa zawodowa wsérod pracownikéw ochrony zdrowia. 53 narazone na wiele probleméw
zdrowotnych wynikajacych z ich aktywnosci zawodowej. Nalezg do nich: choroby migsniowo-szkieletowe, niska jakos¢ snu, choroby
sercowo-naczyniowe, nietolerancja glukozy, otytos¢ oraz objawy depresyjne. Aktywnos¢ fizyczna zapobiega tym dysfunkcjom,
jednak przestrzeganie zalecen WHO dotyczacych aktywnosci fizycznej jest niskie wsrdd pielegniarek. Gtéwnym celem przegladu
byla identyfikacja najczesciej wystepujacych barier w podejmowaniu aktywnosci fizycznej w populagji pielegniarek.
Materiat i metody. Przeszukiwanie literatury w postaci artykutéw opublikowanych w latach 1979-2020 w bazie PubMed
obejmowato nastepujace stowa (Medical Subject Headings MeSH): ‘Nurses'lub ‘Nursing Personnel’ lub‘Nursing Students’ lubHealth
Personnel’ lub "Healthcare Workers' lub ‘Health Care Professionals’ lub ‘Health Care Providers’; Physical Activity’ lub ‘Physical Fitness’
lub‘Exercise’ lub ‘Exercise Training’ lub ‘Acute Exercise’ lub ‘Aerobic Exercise’ lub ‘lsometric Exercise’; ‘Barriers” lub “Benefits:
Wyniki. Jako najczesciej wystepujace bariery w podejmowaniu aktywnosci fizycznej zidentyfikowano: brak czasu, zmeczenie,
obowiazki rodzinne, niedogodny rozktad zajec, ale takze stres, niezadowolenie z whasnego wygladu, koszty, bariery interpersonalne
oraz brak wsparcia. Inna bariera byt brak wiedzy o odpowiednim wymiarze aktywnosci fizycznej.
Podsumowanie. Promowanie aktywnosci fizycznej w grupie pielegniarek wydaje sie by¢ konieczne.

Stowa kluczowe:  aktywnos¢ fizyczna pielegniarek, bariery w podejmowaniu aktywnosci fizycznej, brak aktywnosci fizyaznej, korzysci
aktywnosci fizycznej, kondycja fizyczna

ABSTRACT

Aim. Nurses are the largest professional group among health care workers. They encounter numerous health problems resulting
from the specificity of their professional activity, including musculoskeletal diseases, low quality of sleep, cardiovascular diseases or
glucose intolerance, obesity and depressive symptoms. Physical exercise protects against these disorders, but the compliance with the
WHO recommendations of physical activity is low among nurses. The main purpose of the review was to identify the most frequently
appearing barriers to undertaking physical activity in nurses population.

Material and methods. The literature search of articles published from 1979-2020 in PubMed included the following Medical
Subject Headings (MeSH):‘Nurses’ or‘Nursing Personnel’ or'Nursing Students or ‘Health Personnel’ or'Healthcare Workers' or‘Health
Care Professionals’ or ‘Health Care Providers'; Physical Activity”or'Physical Fitness’ or‘Exercise’ or‘Exercise Training’ or ‘Acute Exercise’
or "Aerobic Exercise’ or‘lsometric Exercise’; ‘Barriers’ or ‘Benefits.

Results. The lack of time, tiredness, family responsibilities, inconvenient facilities or schedule, but also stress, physical appearance
concerns, the cost of facilities, interpersonal barriers and the lack of support are identified as barriers to exercise. Another barrier is
also the lack of knowledge of the proper dose of physical activity.

Condlusions. Promoting physical activity among nurses seems to be necessary.

Key words: physical activity in nurses, barriers to physical activity, inactivity, benefits of physical activity, physical fitness
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& INTRODUCTION

Nurses are one of the largest professional groups of all
health care workers. In Poland there are nearly 230 000
professionally active nurses (data as of 31.12.2019). The
mean age of nurses registered in Poland exceeds 52 years
[1].

According to the Global Burden of Disease Study 2019,
six most important drivers of an increasing burden in
adults over 50 years old are ischemic heart disease, diabe-
tes, stroke, chronic kidney disease, lung cancer and age-
-related hearing loss [2]. Moreover, other musculoskeletal
diseases were listed as the eleventh, while in a 1990 study
they were ranked 26 [2].

Musculoskeletal diseases constitute one of the most fre-
quent occupational health problem among nurses, which
may be related to physical load [3-7]. The greatest preva-
lence of musculoskeletal disorder symptoms is observed
in the shoulders, the neck, the right wrist and lower back
[8]. Along with mental, cardiovascular and respiratory
diseases, they are associated with low work ability and sick
leave in all health care workers [9].

Nurses are also exposed to the consequences of shift
work, which are: a poorer quality and quantity of sleep,
chronic fatigue [10], higher glucose, insulin and triacyl-
glycerol levels, elevated counts of white blood cells, incre-
ased levels of resistin (biomarker of atherosclerosis) [11],
body weight gain and obesity [12]. Female shift workers
are more likely to experience depressive symptoms than
female non-shift workers [13]. All those factors increase
the risk of developing various non-communicable diseases
in nurses. Therefore, it is worth providing the special pre-
ventive care of this occupational group.

Regular physical activity is one of the best predictors
in non-communicable disease prevention. Exercise and
physical activity decrease the risk of developing coronary
heart disease, stroke, type 2 diabetes, colon and breast
cancer. They lower blood pressure, improve lipoprotein
profile, enhance insulin sensitivity, simplify weight mana-
gement, preserve bone mass and reduce the risk of falling
in older adults. They also prevent depressive disorders and
anxiety, improve cognitive function and lower the risk of
cognitive decline and dementia [14].

B AIM

The main purpose of the review was to identify the
most frequently appearing barriers for undertaking phy-
sical activity in nurses population.

I MATERIALS AND METHODS

Search strategies
The search strategy was based on literature search of
articles published from 1979 to 2020 inPubMed. The follo-
wing Medical Subject Headings (MeSH) were used:
« Nurses’ or ‘Nursing Personnel’ or ‘Nursing Students’ or
‘Health Personnel’ or ‘Healthcare Workers” or ‘Health
Care Professionals” or ‘Health Care Providers’

Vol.20, Nr 4 (77)/2021

+ ‘Physical Activity’ or ‘Physical Fitness’ or ‘Exercise’ or
‘Exercise Training’ or ‘Acute Exercise” or ‘Aerobic Exer-
cise’ or Tsometric Exercise’

« ‘Barriers” or “Benefits’

The search strategy attempted to retrieve all relevant
studies in a conventional review manner. The articles were
submitted for review if they were in line with the objecti-
ves. All the articles were selected according to the follo-
wing inclusion criteria:

« includes a study population of nurses,

« includes measurement of the level of physical activity
in this population,

« provides information on barriers to exercise or benefits
of physical activity in the population of nurses,

« provides information on consequences of inactivity in
the population of nurses.

Letters to the editor, books and conference proceedings
were excluded from the evaluation. The articles in other
language than English or Polish or articles without full
texts availability were also excluded. The manuscripts that
met the inclusion criteria were retrieved, analyzed and
interpreted and those that did not meet the above stated
criteria were omitted.

Two reviewers reviewed each article independently
based on the inclusion criteria. The review team assessed
articles on the physical activity in population of nurses in
terms of different aspects, such as: assessment of the level
of physical activity, barriers to exercise or consequences of
inactivity. After reaching an agreement by the review team
over the inclusion criteria on the identified articles, full
papers were obtained for the review. Any disagreement
between the reviewers regarding the articles selection was
resolved during a consensus meeting.

I RESULTS

Based on the literature search, a total of 2223 titles were
identified by each reviewer. Among all the titles, the first
reviewer eliminated 1935 manuscripts and the second one
eliminated 1942 manuscripts. After consensus meeting the
88 manuscripts were selected to abstracts analysis, which
resulted in the exclusion of another 56 manuscripts. A
total number of 32 manuscripts was identified to be inc-
luded in this review.

Physical activity in nurses

The World Health Organization recommends that
adults aged 18-64 years should do at least 150 minutes of
rnoderate—intensily aerobic physical activity, or 75 minutes
of vigorous-intensity aerobic physical activity throughout
the week, or an equivalent combination of moderate and
vigorous-intensity activity. Aerobic activity should be
performed in bouts of at least 10 minutes duration [15].
Recent research indicated that nurses did not meet cur-
rent physical activity guidelines [16-23]. The lack of com-
pliance with the recommendations for regular physical
activity was observed at a very early stage of professional
career [24-26]. Despite the significant education of nurses
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regarding health promotion and health behaviors, it seems
that such knowledge was not transferred to their own
habits [24]. In the nurses’ opinion physical activity would
keep them healthy and was a priority in their lives, but still
their own physical activity was insufficient [19]. Moreover,
older nurses were less likely to engage in recommended
physical activity levels at work [27].

Considering that exercise intensity is quite difficult
to measure and regular physical activity is arduous to
enforce, the recommendations may be replaced by a daily
step number norm. The number of steps recommended
for adults to maintain good health is 10 000. The basal
activity involves less than 2 500 steps/day, sedentary life-
style provides less than 5 000 steps/day, low active includes
from 5 000 to 7 499 steps/day, somewhat active — from
7 500 to 9 999 steps/day, and active lifestyle includes over
10 000 steps/day. Very active people walk more than
12 500 steps/day and they are at the lowest risk of develo-
ping adverse cardiac events [28-30].

Physical activity expressed as the daily number of
steps undertaken in the course of the professional work of
nurses is also insufficient to fulfil the current recommen-
dations [17]. Moreover, physically active nurses prior to a
morning shift were less physically active and spent more
time in a sitting position during working hours. Conver-
sely, occupational walking time was associated with a
lower activity level during leisure time [31]. It may the-
refore be suggested that there is a need to assess the daily
number of steps during the whole week including working
and non-working days. The number of steps taken in non-
-working days was lower than in working days in nurses
[32] and in other healthy adults [33].

Barriers to exercise in nurses

Identifying the factors that affect physical activity in
nurses is necessary for the proper promotion of partici-
pation in physical activity in health care professionals.
The most notable barriers to exercise in nursing and
medicine students included the lack of time and facili-
ties having inconvenient schedules and exercises not fit-
ting around study schedules [20,34]. Midwives identified
tiredness, stress, family responsibilities and unpredictable
breaks and patterns as barriers to participate in physical
activity [35]. Health care professionals identified barriers
which were similar to those reported by other populations
[19,36-38]. One of the barriers is the lack of knowledge of
the proper dose of physical activity. People did not engage
in physical activity because they thought they performed
sufficient physical activity through their daily activities or
because they were unaware how much physical activity
was enough to achieve health benefits [37]. The data con-
firmed the lack of correlation between the level of physical
activity or sitting time assessed with objective and sub-
jective methods [33,39], or unrealistically high levels of
physical activity measured with questionnaires [40]. The
reason for the high levels of the overestimation of self-
-reported daily activity may be associated with the lack of
knowledge and lack of consistency between the perception
of physical activity performed and the real level of activity
they performed.
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Body weight also has an impact on barriers to exer-
cise [36,41]. Overweight adolescents have higher average
points of physical social anxiety while doing physical
activity than those within the recommended BMI [36].
It is similar to the population of nurses in which the con-
fidence about one’s body image was associated with higher
physical activity level [19].

Health conditions (i.e. arthritis, diabetes, overweight/
obesity, cardiovascular conditions) and physical activity-
-related health concerns may be perceived as a barrier to
being physically active. One of the causes of avoiding phy-
sical activity is the fear of inducing fatigue, muscle sore-
ness, injury, or other adverse health conditions. Other bar-
riers to physical activity are physical appearance concerns,
the cost of facilities, interpersonal barriers, e.g. the role of
family and gender, or lack of social support, community
and environmental barriers including weather conditions
[37].

Consequences of inactivity and benefits of
physical activity in the population of nurses
Insufficient physical activity level observed in nurses
and health care professional may lead to serious health
consequences. Data suggested that over 30% of regi-
stered nurses were overweight and 17-25% were obese
[18,21,42]. Moreover, a significant association was demon-
strated between physical activity level and BMI and waist
circumference in the population of nurses [43,44]. Abdo-
minal obesity and physical activity constitute modifiable
risk factors of myocardial infarction. Additionally, the fol-
lowing risk factors of myocardial infarction were defined
as the most common worldwide for both sexes and all ages
in all regions: abnormal lipid levels, smoking, hyperten-
sion, diabetes, psychosocial factors, and alcohol use [44].
Therefore, even though nearly 20% of nurses were repor-
ted to have some risk factors of cardiovascular diseases,
they still had more favorable lifestyle profiles compared
to national samples [45] and their five-year cardiovascular
risk score was low [16]. Nonetheless, cardiovascular dise-
ase risk factors, e.g. being obese/overweight, poor mental
health, smoking, hypertension, high cholesterol and dia-
betes, require attention in this occupational group [16]
and improving physical activity levels in nurses may be
important for their cardiovascular health [16,46,47].
Numerous studies confirmed that health care workers
were most at risk of musculoskeletal disorders as regards
occupational groups. An association was noted between
leisure-time physical activity and musculoskeletal disor-
der occurrence. The percentage of reported musculoske-
letal disorders was lower in nurses participating in at least
moderate physical activity [48]. On the other hand, nurses
with higher musculoskeletal symptom index scores tended
to show slightly higher leisure-time physical activity rates
than nurses with low symptom index scores. It may sug-
gest that having musculoskeletal symptoms negatively
affects leisure-time physical activity, but experiencing
greater symptoms may increase their motivation to per-
form physical activity [49]. It is well known that regular
physical activity is associated with a better physical condi-
tion and a better condition of the musculoskeletal system.
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Workplace physical activity interventions significantly
reduce general musculoskeletal pain and neck or sho-
ulder pain [50], which may be beneficial for health care
workers, especially for nurses [38,51]. However, further
research is needed to define whether physical activity may
be protective against musculoskeletal disorders or muscu-
loskeletal disorders are the barrier to be physically active
in health care workers.

Physical activity may be beneficial for the quality and
quantity of sleep in nurses. It is essential, especially con-
sidering the consequences of shift working in the nursing
profession. Regular exercise exerts a beneficial effect on
total sleep time and sleep efficiency, sleep onset latency
and sleep quality [52]. Shift work also influences mental
health and physical activity may confer protection against
the emergence of depression. It was also confirmed that
physical activity had a protective effect against the emer-
gence of depression in all age groups and all geographical
regions. People with high levels of physical activity had
lower odds of developing depression [53]. Both rotating
night shift work and unhealthy lifestyle have been asso-
ciated with a higher risk of type 2 diabetes, which could
be prevented by adherence to a healthy lifestyle, including
regular physical activity [54].

Despite the fact that contemporary nursing is focu-
sed on the need to educate the society in the principles
of healthy lifestyle, health care professionals should
implement such measures in relation to themselves, their
immediate environment and the society as a whole. It is
one of the WHO recommendations for health promotion
in hospitals [55]. Physiotherapists are not employed in
many health care facilities, so nurses are the main provi-
ders of physical activity advice to their patients. The most
common barriers to physical activity promotion by nurses
are the lack of time, lack of adequate support structures
and a risk to patients [56].

Il CONCLUSIONS

The analysis of recent research demonstrated that physi-
cal activity promotion in nurses seems to be necessary. Phy-
sical activity promotion and motivation to be active in daily
living may be effective in increasing the level of physical
activity in nurses. A pedometer may promote the total and
non-workday physical activity of nursing staff as a part of a
comprehensive motivational intervention [32]. The attitu-
des towards physical activity and perceived behavioral con-
trol in nurses affect their behavioral intention of underta-
king physical activity. Higher behavioral intention improves
their physical activity behavior. Therefore, it is recommen-
ded to encourage nurses to face their own health situation,
help them develop physical activity plans and encourage
them to develop motivation to be physically active. [57].
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Abstract: Research indicates that while nurses are aware of the benefits of physical activity (PA),
their adherence to PA is low. The results of workplace interventions that increase PA are inconsis-
tent. The study aim was identification the sociodemographic, professional, and incentive factors
influencing nurses’ PA and investigation its relationship with the level of PA that they report. This
study was based on observational cross-sectional research conducted among professionally active
nurses working in a clinical setting (# = 350). The self-reported questionnaire was used to collect
sociodemographic and employment data and motivators and barriers of participating in PA. The
level of PA was assessed using International Physical Activity Questionnaire. The analysis revealed
significant differences in the Total Physical Activity Score (TPAS) depending on the variables related
to professional activity (working in a management position: p = 0.015; workplace: p = 0.01; shift type:
p < 0.002). Cluster analysis revealed that the most important statement in the group division about
motivation was fear of the pain occurring after exercise. Nurses who were more motivated to be
active showed a higher level of leisure-time PA than less motivated nurses. The recommendation
of PA in the nursing population should be focused on increasing the leisure time PA, ensuring the
appropriate time to recovery, and compliance with the principles of work ergonomics to prevent
musculoskeletal disorders.

Keywords: physical activity; nurses; barriers and motivators

1. Introduction

The adherence to physical activity (PA) guidelines in connection with its efficiency in
prevention of non-communicable diseases is very important. The World Health Organiza-
tion (WHO) recommends an accumulation of 150 min of moderate-intensity PA or 75 min
of vigorous-intensity PA each week or a combination of both for health benefits [1]. Regular
PA improves adults” overall health, quality of life, weight management, mental health,
prevents depression, strengthens bones and muscles, and minimizes the risk of chronic
disease and even early mortality [2—4]. Current research indicates that nurses” adherence
to PA is low despite their awareness of the benefits of PA and the risks associated with
physical inactivity—and even though they are perceived as role models [5-7]. Less than
quarter of the nursing population met the WHO physical activity guidelines [8-10]. The
lack of compliance with recommendations for regular PA is observed at the very early
career stages [7,11,12]. Insufficient PA in nurses is enhanced versus a global population;
27.5% of adults do not meet these guidelines (31.7% of women) [13].

Nurses’ low levels of PA place them at increased risk for chronic disease and absen-
teeism, which are predictors of turnover [14]. Moreover, not performing PA is associated
with burnout syndrome among nurses [15]. Current reports indicate that over 30% of
registered nurses are overweight or obese [5,16,17] with PA levels that are associated with
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Body Mass IndeX (BMI) and waist circumference [18]. Maintaining quality nursing staff is
particularly important given the global nursing shortage [19]. Therefore, nurses are a target
group for workplace health-promotion initiatives. The results of interventions regarding
PA promotion among nurses are promising but inconsistent. Most studies assessing the
impact of interventions are low to moderate in quality and should be interpreted with
caution [14]. Interventions such as visual triggers, pedometers, and health coaching with
texting increase PA [20], but tailored intervention programs and pedometer challenges
are more effective than passive strategies such as educational material and lectures [14].
Removing barriers that discourage or prevent nurses from engaging in healthy behaviors
including regular PA should be also highly recommended [5].

Prior work showed that many nurses’ barriers to PA may be associated with their
job performance such as lack of time, excessive work, irregular shifts, stress, and/or
exhaustion [21-23]. On the other hand, the nursing profession is physically demanding.
Nurses can sometimes meet their PA recommendations during their shift duties [24].
The discrepancy in the results of the studies assessing nurses” PA—not only from the
methodological differences in the research, but also from the nature of the nurses” work
and the variety of activities undertaken—makes it difficult to generalize the measurements.

Therefore, the aim of this study was to identify the sociodemographic, professional,
and incentive factors influencing the nurses” PA and investigate its relationship with the
level of PA they report using a self-report method. The objectives were: (1) assessment of
the relationship between sociodemographic and professional variables and level of total
PA and its components in nurses” population, (2) identifying the barriers and motivators
of participating in regular PA in relation to reported total PA and its components. The
structure of the paper is a typical research paper structure and consists of the following
sequences: Sections 1-5.

2. Materials and Methods
2.1. Design and Settings

The study design was based on an observational cross-sectional research protocol. The
data were collected using remote data collection methods during a five-month period from
March 2021 to July 2021. Online surveys are an established method in health science re-
search, especially during the COVID-19 pandemic [25]. The online approach ensures greater
completeness of the data, especially in populations larger than 300 participants [26,27]. The
participants were invited to the study using a link to the survey posted on the Lime Survey
platform. This link and detailed information about the study were shared across Polish
nursing social networks. The information about the study was also disseminated in five
hospitals and three outpatient clinics in Warsaw. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) Statement was used to report data [28].

2.2. Sample

The study was conducted among professionally active Polish nurses working in a
clinical setting. The sample size analysis was performed using the G * Power 3.1.9.4
software and was based on planned a priori analyses based on alpha, power and effect
size for: Pearson’s correlation analysis—IN = 115 (bivariate normal model, correlation);
for comparisons of 3 groups based on one-way analysis of variance—N = 252 (ANOVA
one-way, F test). It was assumed that the effect would be moderate, the significance level
at the standard level of 0.05, and the test power at the level of 0.95, effect size = 0.3 for
correlations and f = 0.25 for group comparisons. The ANOVA assumes that the compared
groups are equal, and thus—about 84 people per group.

The sample comprised 350 participants, of which 55 nurses fulfilled only sociodemo-
graphic parts of the survey; thus, these 55 were excluded from the analysis. In the analysis
of PA components, data from 295 participants were included and 246 participants were
analyzed for motivators and barriers of PA. We excluded all the incomplete cases. The
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mean imputation could have been used to deal with missing data, but it was not essential
to do so because the sample was still sufficiently large even without the 55 participants.

We invited all nurses that were professionally active, and it was the only inclusion
criteria. There was no age restriction due to the long period of professional activity of
Polish nurses (mean age of nurses registered in Poland exceeds 53.2 years old [29]). The
exclusion criterion was incomplete survey fulfillment.

2.3. Data Sources and Measurements

A self-reported questionnaire was used to collect the data, including sociodemographic
(sex, age, place of residence, family structure) and employment data (education, clinical
specialization, management position, number and type of workplace(s), total monthly
workload, type of shift, and work experience). We also detailed the level of PA and its
components, motivators, and barriers to participation. The level of PA was assessed using
a Polish version of long form of International Physical Activity Questionnaire (IPAQ),
which indicated very good repeatability (a repeatability coefficient of p = 0.81) and criterion
validity had a median p of about 0.30, which indicates fair to moderate agreement between
IPAQ and accelerometer measure [30]. IPAQ includes all domains that contribute to daily
PA. The items were structured to provide separate domain-specific scores for walking
(total walking MET), moderate-intensity (total moderate MET), and vigorous-intensity
activity (total vigorous MET) within each of the work, transportation, domestic chores,
gardening, and leisure-time domains. Total time engaged in walking, moderate PA, and
vigorous PA and total level of weekly activity (total physical activity score- TPAS) were
computed according to the guidelines as well as the category of PA ("High’, ‘Moderate’, or
‘Low’). [31] Additionally, the data offered insights on activity related to professional work
(Occupational Physical activity—OPA) and non-professional activity (Non-Occupational
Physical Activity—INOPA). The NOPA was comprised of domestic chores, gardening, and
leisure-time domain.

The motivators and barriers of PA in the study population were assessed by authors’
questionnaire based on a 5-point Likert scale (1—strongly disagree; 2—rather disagree;
3—have no opinion; 4—rather agree; and 5—strongly agree). These included statements
about obstacles and incentives to participate in PA. The motivators and barriers were
previously identified on the basis of literature analysis [32]. This part of the questionnaire
reached very good reliability (for motivators, Cronbach’s alpha reached 0.851 and for
barriers 0.847). The full list of statements and their consistent validity results were included
in the Appendix A Tables Al and A2.

2.4. Statistical Methods

All data were analyzed using IBM SPSS Statistics, version 26.0. Descriptive statis-
tics were used to assess sample characteristics. Categorical variables were described by
counts and percentages; continuous variables were described by arithmetic mean (M) with
standard deviation (+SD), median (Me), and interquartile range (IQR). The Kolmogorov-
Smirnov test and normal plots were used to check consistency of the quantitative variable
with a normal distribution. If the data was not consistent with normal distribution, then
non-parametric tests were used. The Mann-Whitney U test was used to compare con-
tinuous variables between two groups. The Kruskal-Wallis H test was used to compare
variables between more than two groups. The Spearman’s rank correlation analysis was
used to measure the strength and direction of association between quantitative variables. A
value of p < 0.05 was considered significant.

The components share of TPAS, such as OPA and NOPA, were calculated as the ratio
of professional or non-professional activity to general activity. The result was multiplied by
100%. The created index indicates the percentage share of a given type of activity in relation
to the total activity. The distribution of the results of both variables was slightly deviated
from the normal distribution; therefore, the analysis was performed using a parametric test
(skewness values fell within the range <—2; 2>). For these indicators, a {-test analysis was
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performed for dependent samples to determine which type of activity was dominant in the
tested sample.

Cronbach’s alpha coefficient was calculated to check the reliability of the part of the
questionnaire devoted to motivators and barriers of participating in PA. The value of 0.7
was considered satisfactory. A two-stage cluster analysis was performed to distinguish the
profiles of the respondents in terms of barriers and motivators related to taking up PA. The
log-likelihood was taken as the measure of distance. The Silhouette measure reached 0.3,
which proves the accuracy of the classification.

3. Resulis
3.1. Participants
Detailed characteristics of the study population are presented in Table 1.

Table 1. Detailed characteristics of the study population.

Sociodemographic Variables: Statistics:
Sex, 11 (%)

Woman 261 (88.5)
Man 34 (11.5)
Age [years], M (£5D) 39.48 (10.54)
Place of residence, n (%)

Village 53 (18.0)
Small town 37 (12.5)
Medium-sized town 70(23.7)
City 135 (45.8)
Family structure, n (%)

Marriage and children 180 (61.0)
Single parent and child/children 33(11.2)
Single/couple with no children 82 (27.8)

Professional activity related variables:
Education, 1 (%)

Bachelor of Nursing 175 (59.3)
Master of Nursing 120 (40.7)
Clinical Specialization, 1 (%)

Yes 106 (35.9)
No 188 (63.7)
Management position, 1 (%)

Yes 38(12.9)
No 257 (87.1)
Workplace, 1 (%)

Hospital Ward 231 (78.3)
Outpatient clinic 37 (12.5)
District nurse/Primary Healthcare 25 (8.5)
One place of work, n (%)

Yes 156 (52.9)
No 139 (47.1)
Total monthly workload, n (%)

Part-time work (less than full-time) 17 (5.8)
Full-time work 139 (47.1)
More than full-time (full-time and overtime) 139 (47.1)

Shift type, 1 (%)
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Table 1. Cont.

Sociodemographic Variables: Statistics:
Morning shift 51(17.3)
Daily shift 46 (15.6)
Rotating shift 195 (66.1)
Night shift 3(1.0)
Work experience [years], M (£5D) 15.78 (11.52)

M: Mean; =£SD: Standard Deviation; Small town: <20,000 inhabitants; Medium-sized town:
20,000-100,000 inhabitants; City: >100,000 inhabitants; Morning shift: working always at the same shift from
morning hours; Daily shift: working at different shifts, but always during the day; Rotating shift: working both
day and night shifts; Night shift: working always the same (night) shift.

3.2. Total Physical Activity

The average value of TPAS in the study population was 35 985 [MET minutes a
week], which allows one to place this result in the category of ‘high physical activity’.
The analysis revealed significant differences in the TPAS depending only on the variables
related to professional activity. Nurses working in a management position displayed a
lower overall level of PA than those in a non-management position (p = 0.015; Z = —2.42).
There were significant differences in TPAS in relation to workplace (p = 0.01; H = 9.27).
Nurses working on hospital wards showed a higher level of TPAS than nurses working
as a district nurse or primary healthcare nurse (p = 0.041). Nurses working in rotating
shifts showed a significantly higher level of TPAS than nurses working only in daytime
shifts (p < 0.002). There was no statistically significant difference in the TPAS depending on
any sociodemographic variable in the study population (sex, age, place of residence, family
structure) or variables related to professional activity (education, clinical specialization,
working in one place or more, total monthly workload, and work experience).

3.3. The Occupational PA and Non-Occupational PA

The analysis showed significant differences between OPA and NOPA components of
the TPAS, t (290) = 12.38; p < 0.001; d = 1.36; 95% CI [28.53; 39.31]. The share of OPA in TPAS
(M = 58.55; 5D = 27.27) was more than two-fold greater than that of NOPA (M = 24.63;
=£SD = 22.41); see Figure 1.

Share of OPA in TPAS Share of NOPA in TPAS

Figure 1. This is a figure. Average percentage of professional and non-professional activity in re-lation
to total activity. OPA: Occupational Physical Activity; NOPA: Non-Occupational Physical Activity;
TPAS: Total Physical Activity Score.
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The statistical analysis revealed a significant difference in OPA depending on the vari-
ables related to professional activity such as working in a management position, workplace,
working in one place or more, total monthly workload, and shift type.

Nurses working in a management position displayed a lower OPA than those in a
non-management position (p = 0.028; Z = —2.2). Nurses working on the hospital wards
showed the highest level of OPA, and their activity was higher than among nurses working
in an outpatient clinic (p = 0.004) and as a district nurse (p = 0.001). Nurses working in
more than one place showed higher levels of OPA than nurses who worked in one place
(p =0.027; Z = —2.2). A higher monthly workload implied a higher OPA (p = 0.001; r = 0.19)
and a lower leisure-time PA (one of the components of NOPA (p = 0.005; r = —0.16)).
Nurses working in rotating shifts showed a significantly higher level of OPA than those
working in the morning shifts (p < 0.001) and day shifts (p < 0.001). The variables related
to professional activity which did no differentiate the OPA were only education, having
a clinical specialization, and work experience. The analysis did not show significant
differences in OPA depending on any sociodemographic variable (i.e., sex, age, place of
residence, and family structure).

The variables that differentiated NOPA were age, family structure, workload (but
only in the leisure-time PA component), and having a clinical specialization (also only
in the leisure-time PA component). The nurses characterized as being in a ‘marriage
with child /children” showed higher NOPA than single nurses or those with no children
(p < 0.001). Older respondents had higher NOPA scores (p = 0.032; r = 0.13). The level of
leisure-time PA was significantly higher in nurses without a clinical specialization than
in nurses with a specialization (p = 0.019; Z = —2.35). Detailed results of the analysis are
presented in the (Appendix B).

3.4. Motivators and Barriers to Participation in Regular PA

Two-stage cluster analysis distinguished the profiles of the respondents in terms of
barriers and motivators related to taking up PA. There were two clusters in the study
population: cluster 1 was motivated to PA and cluster 2 was unmotivated to PA. In cluster
1 (n =137; 55.9%), we observed less agreement with the barriers than in cluster 2 (n = 108;
44.1%). Cluster 2 had fewer motivators (except for the statement: ‘My employer reimburses
the costs of participation in sports activities, which motivates me to be active’). The most
important statement in group division was ‘Tam concerned about the pain that occurs after
exercise, which discourages me from being active’ (importance = 1). The importance of
each predictor in group classification is presented in Figure 2. The clusters did not differ in
any sociodemographic variable. Education was the only variable related to professional
activity that differentiated the clusters. There were more nurses with a masters of nursing
in the group motivated to PA than in the unmotivated group (p = 0.010; x? = 6.59).

Nonsignificant differences between the clusters were noted only for two statements:
‘Due to my professional duties, I do not have time to take up physical activity” and ‘A
healthy lifestyle is currently fashionable, which encourages me to be physically active.’
These statements had a negligible share in the groups division. Detailed results of the
differences between the clusters are presented in the (Appendix C).

A comparative analysis of clusters in terms of TPAS and its components showed that
nurses who are more motivated to be active show a higher level of leisure-time PA than
those who are less motivated (p = 0.041; Z = —2.04). The TPAS and other components of PA
of both groups were similar despite those differences in the motivation.
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1 am concerned about the pain that occurs after exercise, which discourages me from being active
Iam concerned that physical activity will worsen my health, which discourages me from taking it
Carrying out physical activity requires a lot of costs, which discourages me from doing it

Physical activity has a positive effect on my mental and physical condition

1 feel too tired after exercise, which discourages me from being active

Lenjoy physical activity

Physical activity improves my figure

Fdon't like taking up physical activity

| believe that there are no health benefits to being physically active, so |
dontdoit

| feel very good after exercise

Regular physical activity has a positive effect on my health, which motivates me to
take it up

Exercise makes me feel more confident in my daily life

Thanks to physical activity, | can weight, which encourages me 1o exercise

My interests are completely different than physical activity, so | don't da it

I do nat have access to facilities intended for physical activity in my area

My physical activity at work is so great that | do not need any additional physical activity in my spare
me

Thanks to being physically active, | feel less stress in my professional and
non-work duties

My employer reimburses the costs of participating in sports activities, which motivates me to be

Thanks to taking up physical activity, | make new friends

There are many facilities around my place of residence, thanks to which | can participate in various
activities

My relatives support me and motivate me to take up physical activity

Due to my housework and family care, | do not have time to be physically active

Due to my professional duties, | do not have time to be physically active

A healthy lifestyle is fashionable now, which encourages me to be physically active
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Figure 2. The importance of each predictor in group classification; m/b: motivator or barrier.

4. Discussion

The self-reported TPAS noted in a population of Polish nurses being professionally
active is categorized as high, which is consistent with the results of surveys based on
self-reported methods [33,34] and in contrast with other studies based on methods con-
sidered objective (accelerometers and pedometers), which indicated that the level of PA
among nurses is generally low [5-7]. These analyses have contributed to testing many
interventions to improve nurses’ PA, but the results are inconsistent [14]. However, some
research recommends interventions to increase nurses’ PA levels [16,17]. Some of them
are based on the assessment of the level of PA only in leisure time and may not reflect
the actual energy expenditure during whole working day. Moreover, despite using the
methods considered objective to measure total PA they may not measure PA performed
during the different types of duties specific for different occupations, e.g., limitations in
accurately distinguishing standing from sitting or discrepancy in being physically active
or sitting. [35,36]. In connection with these observations, it seems reasonable to choose
measurement methods and intervention programs according to the specification of the
studied profession [37].

Of all the variables that significantly differentiate the TPAS in the present study, all
belonged to the group of professional factors with no significant relationship with any
sociodemographic variable. This observation led us to perform an additional analysis of
the relationship between professional and sociodemographic variables and PA divided into
OPA and NOPA.

The analysis confirmed the two-fold-higher share of OPA than NOPA in TPAS, which
is consistent with previous research. Most emergency nurses’ daily physical activity was
accumulated at work [36]. The number of steps taken in non-working days was smaller
than in working days in nurses [38,39] similar to other populations [34]. The results
are consistent with observations showing that almost all of the professional variables
significantly differentiated OPA (except education, having a clinical specialization, and
work experience). Nurses working in rotating shifts presented a significantly higher level
of general PA compared to nurses working only in daily shifts. This is consistent with
results from Peplonska et al. [40]. There is also evidence that nurses working night shifts
are less active than those working day shifts [41]. This could be the result of shift duties
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and physical engagement, e.g., nurses working night shifts were significantly less likely to
perform muscle-strengthening and aerobic activity [16].

We also found that nurses working in management were less active than non-management
nurses. In Jirathananuwat et al., the level of PA of nurse clinical practitioners and nurse
managers were similar, but significant differences were seen between their OPA: The
number of steps or hours during the work period was significantly greater among nurses
in non-management positions [38]. The differences in OPA related to professional variables
might be determined by the type of duties, including management positions, workplace
or type of shift. It is emphasized by lack of differences in variables like education, having
a clinical specialization, or work experience. Nurses working at the same position have
similar duties during all working days, which is why the OPA level may not be modifiable
and the workplace PA-increasing interventions may not be effective overall.

The lack of significant differences in TPAS depending on level of knowledge was
surprising when expressed with variables such as education, having a clinical special-
ization, and work experience. More surprising is that the level of leisure-time PA was
significantly higher in nurses not having a clinical specialization than in nurses with such
as specialization. Our study confirmed previous observations: While nurses are aware
of the benefits of PA and the risks associated with inactivity, they do not implement this
knowledge into their own life [5-7]. However, it is promising that there were more nurses
with a masters in nursing in the group motivated to do PA than in the unmotivated group.
This suggests that knowledge may affect the willingness, but not the practice.

Our investigation revealed that a higher monthly workload led to higher OPA and
lower leisure-time PA, which is partially consistent with Chappel et al. who found a
positive association between the time spent engaging in moderate to vigorous PA prior to
work and the time spent being sedentary during the morning shift. They suggested that for
every additional minute of leisure-time PA, nurses were less active and more sedentary
at work. Conversely, occupational walking time was associated with lower activity levels
during leisure time [36].

Therefore, the quality of OPA, which depends on performed duties, should be consid-
ered to provide the most benefits. Using the potential of professional work for safe and
effective implementation of activities improves nurses” health and may change not only
nurses’ well-being, but also their productivity and care quality. This has been confirmed
previously [42—44] and is consistent with another observation resulting from the analysis of
barriers and motivators of PA in the study population: The most important predictors of
data clustering seen here were the statements: ‘l am concerned about the pain that occurs
after exercise, which discourages me from being active’ and ‘I am concerned that physical
activity will worsen my health, which discourages me from taking it". The nursing profes-
sion has long been considered to be physically demanding [45], and perceived physical
demands are associated with reported musculoskeletal disorders [46], including low back
pain (LBP). Fujii et al. studied a large sample (1 = 3066) and confirmed that in the nurses
who had any type of LBP, high fear-avoidance beliefs about PA were significantly associated
with experiencing chronic disabling LBP [47]. Here, the prevalence of musculoskeletal
disorders was not assessed, but the experience of any musculoskeletal pain and fear of it
could be an important barrier to being active. The confirmation of this conclusion could be
the aim of future research.

A surprising observation is that compliance with the statement: ‘Due to my pro-
fessional duties, I do not have time to be physically active’ was not significantly dif-
ferent in cluster comparison analysis—this might be seen as contrasting with previous
research [21,22]. However, considering the methodology of these studies, our study does
not contradict them. Qur observations confirmed that there was similar compliance with
the statement above in the group motivated to PA and the unmotivated group, which may
be related to the similarity in workload.

This study also revealed that nurses who are more motivated to be active show a
higher level of PA than those who are less motivated, but only in the leisure-time PA
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component. The TPAS and other components of PA of both groups was similar. This
observation considered the two-fold higher share of OPA in TPAS than NOPA confirmed
previously. We suggest that the level of occupational physical activity is constant in
nurses working at the same position, and interventions targeting an increase in PA during
working hours may therefore not be effective. The inconsistency of evidence for the
effectiveness of workplace health promotion programs was presented by Torquati et al.,
but the rationale was based on studies of limited quality and heterogeneity in outcome
measures [14]. Moreover, as Chappel et al. reported, nurses are close to meeting physical
activity guidelines through occupational activity alone, and workplace interventions in this
population may not necessarily be needed on work days [36]. Interestingly, Henwood et al.
indicated that nurses who undertook >30 min/day of moderate workplace activity were
not healthier than those who found the same amount of physical activity in their leisure time.
They concluded that activity at work fails to positively affect health and well-being [48].
These observations confirm the conclusion that intervention programs increasing physical
activity in the studied population are recommended but only in leisure time, which is
consistent with prior work [23]. The implications for theory and practice relate to the need
to monitor the level of physical activity of nurses to develop health enhancing interventions
as a permanent component of nursing management. Nurses are a role model for health
behavior, therefore, taking care of proper level and quality of physical activity among
nurses may not only affect their healthy and provided care, but also the actions taken by
patients. Targeting activities encouraging nurses to take up physical activity should be
adjusted to the work system and professional duties. Moreover, the development of nurses
in the field of work ergonomics at every stage of their work also requires a lot of attention,
as it can significantly improve the quality of their work activities.

Limitations

One of the limitations of this study is the use of a self-reported questionnaire to assess
the PA level in the study population. Self-reported measures tend to overestimate physical
activity levels when compared with objective assessments [49]. The choice of the assessment
method was targeted to assess all components of daily physical activity both during
work and leisure time, which is not always possible using, for example, accelerometers
or pedometers. Common tasks performed by nurses as part of their professional work
including transferring patients between trolleys, beds, and chairs; repositioning patients in
bed; pushing beds and wheelchairs; and carrying heavy pieces of equipment. This activity
can be assessed using objective methods and may lead to contradictory results [24,50].
Heart rate monitoring should also not be considered as a direct measure of PA because
heart rate can be influenced by additional stressors [24]. Multiple measures of physical
activity might be more appropriate than a single self-report measure of physical activity
given the multiple types of physical activity engaged in by nurses across multiple contexts.

5. Conclusions

The self-reported PA level in nurses that are professionally active is high, similar to re-
sults in existing work. The sociodemographic variables do not differentiate the TPAS, which
may be explained by the two-fold higher share of OPA in TPAS than NOPA in our cohort.
The variables that predict OPA depend only on variables that determine professional duties.
The motivation to PA is related only with leisure-time PA, which explains why the results
of work-place interventions regarding PA promotion are inconsistent. The most important
barrier that differentiates motivation to PA participation in the study population is fear of
the pain that could occur after exercise. This could be related to the common experience of
musculoskeletal pain in the nurse population. Confirmation of this relationship requires
more research. We recommend increasing leisure time PA, ensuring the appropriate time
to recovery, and ensuring compliance with the principles of work ergonomics to prevent
musculoskeletal disorders.
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Appendix A

Table A1. The full list of statements accessing the motivators to participate in regular PA in the nurse
population and their consistent validity results.

Position Statistics

Scale Mean after Scale Variance after Item Cronbach’s Alpha

Deleting an Item Deleting an Item Correlation after Deleting an Item
Regular physical activity has a
positive effect on my health,
< (0 42,63 73.614 0.538 0.839
take it up
Exer.mse n?akes me.fEEI. ore 42.83 70.300 0.658 0.831
confident in my daily life
Mogement actvity improves .46 75.065 0.470 0.843
my figure
Physical activity has a positive
effect on my mental and 4243 74.131 0.509 0.841
physical condition
T ST SIER e 4329 70.975 0.576 0.836
activity, I make new friends
My employer reimburses the
costs of participating in sports 4441 79.542 0.104 0.870
activities, which motivates me
to be active
A healthy lifestyle is
fashionable now, which 1333 72.435 0.478 0.843
encourages me to be
physically active
I enjoy physical activity 42.84 69.500 0.702 0.828
I feel very good after exercise 42.86 68.555 0.714 0.827
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Table A1. Cont.

Position Statistics

Scale Mean after Scale Variance after Item Cronbach’s Alpha
Deleting an Item Deleting an Item Correlation after Deleting an Item
Thanks to physical activity, 1
can lose weight, which 42.77 70.609 0.610 0.834
encourages me to exercise
There are many facilities
around my place of residence,
Hiarleto whick L =i 43.09 73.824 0.408 0.847
participate in various activities
My relatives support me and
motivate me to take up 43.27 74.379 0.381 0.849
physical activity
Thanks to being physically
active, I feel less stress in my FERE] 70.299 0.597 0.834

professional and
non-work duties

Table A2. The full list of statements accessing the barriers to participate in regular PA in the nurse

population and their consistent validity results.

Position Statistics

Scale Mean after
Deleting an Item

Scale Variance after
Deleting an Item

Item
Correlation

Cronbach’s Alpha
after Deleting an Item

Due to my professional duties,
I do not have time to be 23.23
physically active

71.038

0.343

0.850

Due to my housework and
family care, I do not have time 23.34
to be physically active

71.191

0.356

0.848

I don't like taking up

physical activity 2

67.251

0.603

0.828

I feel too tired after exercise,
which discourages me from 23.75
being active

66.203

0.629

0.826

I'am concerned about the pain
that occurs after exercise,
which discourages me from
being active

2418

67.240

0.595

0.829

I am concerned that physical
activity will worsen my health,
which discourages me from
taking it

24.34

66.547

0.629

0.826

I do not have access to facilities
intended for physical activity 23.96
in my area

67.689

0.520

0.835
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Table A2. Cont.

Position Statistics

Scale Mean after
Deleting an Item

Scale Variance after
Deleting an Item

Item
Correlation

Cronbach’s Alpha
after Deleting an Item

Carrying out physical activity
requires a lot of costs, which
discourages me from doing it

24.10

65.803

0.671

0.823

My physical activity at work is
so great that I do not need any
additional physical activity in
my spare time

2347

67.936

0.522

0.835

I believe that there are no
health benefits to being
physically active, so
Idon'tdo it

24.61

70.875

0.450

0.840

My interests are completely
different than physical activity,
soTdon’tdo it

23.94

67.286

0.540

0.833

Appendix B

Table A3. The detailed results of the differences in OPA and NOPA depending on sociodemographic
and professional variables.

Sociodemographic Variables: OPA NOPA
Me Test Result r Me Test Result P
Sex
Woman 13,848 —0.35 0.7241 3780 —1.48 0.138
Man 11,676 5347
Age 0.04 0.5643 0.13 0.032 3
Place of residence 0.04 04793 —0.08 0.198 2
Family structure
Marriage and children 14,094 3.59 0.166 2 10,7973 1143 0.003 2
Single parent and child /children 9180 5913.5
Single/couple with no children 13,710 2472
Professional activity related variables: OPA NOPA
Me/ Test result 4 Me/ Test result P
Education,
Bachelor of Nursing 13,860 —0.31 0.759 1 3838 —0.49 0.626 1
Master of Nursing 13,197 3728
Clinical Specialization
Yes (n = 106) 15,276 ~1.23 0.2191 3870 7 —0.10 0.924 1
No (n =188) 11,901 3657
Management position,
Yes 9184 —2.20 0.028 1 2903 —0.84 0.398 !
No 13860 3840
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Table A3. Cont.

Workplace

Hospital Ward 15354 3636

Outpatient clinic 9180 0as <0.001% g 0 0706 *
District nurse /Primary Healthcare 6435 4131

One place of work,

Yes 11775 =900 0.0271 38225 —0.11 0.910
No 15300 3780

Total monthly workload, 0.19 0.0013 —0.07 0.235°3
Shift type <0.0012 0.508 3
Morning shift 13095

Daily shift 8562

Rotating shift 16632

Night shift (n = 3) Due to small number of participants included in the statistical analysis

Work experience [years], M (£5D) 0.06 03223 0.11 0.059 3

1 Mann-Whitney U test; 2 Kruskal-Wallis H test; 3 Spearman’s rank correlation. OPA: Occupational Physical
Activity (MET minutes a week); NOPA: Non-Occupational Physical Activity (MET minutes a week); Me: Median;
p: p-value.

Appendix C

Table A4. The details results of the differences between group motivated to PA and not-motivated one.

Cluster 1—Motivated to PA Cluster 2—Not-Motivated to PA

(n=137) (n =108)
Average Average
s Me  IQR g Me IQR z p
Dice to/iy professional dufies, Lo 117.87 300 200 12,50 3.00 2.00 —131 0191
not have time to be physically active : ’ : i . ’ : :
Due to my housework and family
care, | do not have time to be 112.16 2.00 2.00 136.75 3.50 2.00 —-2.76 0.006
physically active
I don’t like taking up physical activity 92.34 1.00 1.00 161.89 3.00 2.00 —7.94 <0.001
b e i ol 88.39 200 1.00 166.90 400 100  -886  <0.001

discourages me from being active

I'am concerned about the pain that
occurs after exercise, which 82.58 1.00 1.00 174.28 3.00 2.00 -10.61 <0.001
discourages me from being active

I am concerned that physical activity
will worsen my health, which 83.72 1.00 0.00 172.83 3.00 2.00 -10.65  <0.001
discourages me from taking it

I do not have access to facilities
intended for physical activity 97.36 1.00 1.00 155.52 3.00 2.00 —6.63 <0.001
in my area

Carrying out physical activity
requires a lot of costs, which 87.23 1.00 1.00 168.37 3.00 2.00 -9.31 <0.001
discourages me from doing it
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Table A4. Cont.

Cluster 1—Motivated to PA Cluster 2—Not-Motivated to PA

(n=137) (n =108)
Average Average
e Me  IQR o Me IQR z p
My physical activity at work is so
gt tiat] oo meediany 10194 200 200 149.71 3.00 200  -536  <0.001
additional physical activity in my
spare time
I believe that there are no health
benefits to being physically active, so 94.39 1.00 0.00 159.29 2.00 2.00 —8.41 <0.001
ITdon'tdoit
Wy siteipeSrasbmpletaly diliecen 96.65 100 1.00 156.42 3.00 200 —680  <0.001

than physical activity, so I don't do it

Regular physical activity has a
positive effect on my health, which 152.96 5.00 1.00 84.99 4.00 1.00 —7.89 <0.001
motivates me to take it up

Exercise makes me feel more

el e e 153.33 400 1.00 84.53 3.00 2.00 _7890  <0.001
Mbwement sctivily Tnprsies 155.27 500 100 82.07 400 1.00 863 <0.001
my figure

Byl aciit g IS 2 Bortyme et 158.24 500  1.00 78.30 400 1.00 950  <0.001
on my mental and physical condition

Thorksitn kg opphysial sVl oap g 400 2,00 104.64 3.00 200  -370  <0.001

I make new friends

My employer reimburses the costs of
participating in sports activities, 106.22 1.00 2.00 144.29 3.00 3.00 —4.48 <0.001
which motivates me to be active

A healthy lifestyle is fashionable now,

which encourages me to be 128.50 4.00 2.00 116.03 3.00 1.00 —1.41 0.159
physically active

I enjoy physical activity 156.69 4.00 1.00 80.26 3.00 2.00 —8.77 <0.001
I feel very good after exercise 153.64 4.00 100 84.13 3.00 2.00 —7.93 <0.001

Thanks to physical activity, I can lose
weight, which encourages me 152.96 5.00 1.00 84.99 3.00 1.75 ~7.80 <0.001
to exercise

There are many facilities around my
place of residence, thanks to which I 133.50 4.00 2.,00 109.68 3.00 1.00 —2.69 <0.001
can participate in various activities

My relatives support me and
motivate me to take up 132.69 4.00 2.00 110.71 3.00 2.00 —2.48 0.013
physical activity

Thanks to being physically active, 1
feel less stress in my professional and 143.45 4.00 2.00 97.06 3.00 2.00 —5.25 <0.001
non-work duties

PA: physical activity; Me: median; IQR: interquartile range, Z: Mann-Whitney U test result, p: p-value.
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‘ Abstract

Background Although knowledge of the barriers and motivators to physical activity participation among nurses is
increasing, the factors influencing metivation methods' effectiveness are not completely defined. This study aimed
to identify the methods that support increasing the level of daily physical activity and the factors that influence the
effectiveness of motivation methods among nurses.

Methods This study was based on an intervention study protocol. All registered nurses in clinical settings were
invited to participate in the study. The study involved 71 professionally active nurses. A self-reported questionnaire
was used to collect sociodemographic and employment data. The level of physical activity was assessed using the
International Physical Activity Questionnaire, and the daily number of steps was assessed using a pedometer. Body
composition was measured using a bioimpedance method, and the 5-year risk of cardiovascular events was assessed
using the Harvard Score. The intervention included self-monitoring daily steps using a pedometer and completing

a diary daily for one month. Additionally, a few-minute speech was sent to each participant via email on the
intervention’s 7th, 14th, and 21st days.

Results The analysis revealed a higher value of physical activity recorded in the follow-up compared to the initial
and final measurement in the Recreation domain [Met] (o <0.001) and a higher value of daily steps in the follow-up
compared to the final measurement (p=0.005). Participants with a higher Harvard Score were more likely to increase
their daily number of steps (OR=6.025; 95% Cl=1.70-21.41), and nurses working in hospital wards were less likely to
do so (OR=0.002; 95% C1=0.00-041).

Conclusions Recommendations for physical activity in the nursing population should focus on increasing leisure
time physical activity and reguiar risk assessment of cardiovascular events. A mixed methods approach, such as
feedback enhanced by health coaching, effectively achieves long-term physical activity changes in nurses.
Keywords Daily number of steps, Health Coaching, Health-promoting Behaviours, Long-term changes, Nursing staff,
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Background
The benefits of regular physical activity are well-docu-
mented and include improved cardiovascular function
and musculoskeletal strength, reduced morbidity and
mortality risk due to chronic disease, and decreased risk
of mental health problems [1, 2]. Additionally, perform-
ing physical activity can reduce work-related stress and
incidence of burnout [3-5] and positively affect emo-
tional intelligence and resilience [6, 7]. Moreover, the
health-related behaviors of medical professionals are
associated with their quality of life [8].These benefits
are increasingly emphasized in research on healthcare
worker populations [9]. Despite being aware of the bene-
fits, many nurses have low levels of physical activity [10—
13], placing them at an increased risk for chronic diseases
[14] andleading to increased absences and decreased
work capacity, potentially increasing the workload for
other nurses on the unit [15, 16]. Furthermore over 30%
of registered nurses are overweight or obese [9, 17, 18],
which may result from stressful work conditions. Such
a relationship has previously been found among nurses
[19]. Moreover, rotating night shift work is related with
unhealthy lifestyles and both are involved in increasing
the risk of type 2 diabetes. Rotating night shift work alters
sleep and circadian rhythms that play important roles in
daily normal metabolic function. Disruption of sleep and
circadian rhythms are involved in lifestyle behaviors such
as smoking, diet, physical activity, they also could disrupt
the intestinal microbiota, which has the role in develop-
ment of metabolic diseases. Some researchers suggest
that most cases of type 2 diabetes could be prevented by
adherence to a healthy lifestyle, and the benefits would
be larger in rotating night shift workers [20]. Although
nurses have the highest rates of obesity and overweight,
they have the lowest participation in workplace health
promotion activities among all healthcare professional
groups working in hospitals [21]. As such, nurses should
be a target group for health promotion initiatives [22].
Several methods have been identified to promote
physical activity andthe workplace is an ideal setting to
implement health promotion initiatives to reduce non-
communicable disease risk factors, according to the
World Health Organization [23]. On the other hand,
theresults of interventions regarding physical activity
promotion in nurses, especially workplace initiatives,
are inconsistent [14]. The quality of studies assess-
ing the impact of such interventions is mostly low to
moderate, and results should be interpreted cautiously
[14]. Moreover assessing the physical activity using one
method- only subjective or objective one may have dis-
crepancy. Self-reported measures tend to overestimate
physical activity levels when compared with objective
assessments [22, 24]. Effective methods in increasing
nurses’ physical activity include self-monitoring using the
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accelerometer or physical activity challenges, but the rate
of change decreases over time [5, 25]. Visual triggers and
health coaching with texting have also increased physical
activity levels [26]. Based on replicable behavior change
techniques, self-monitoring behavior and subsequent
feedback are typically an effective combination of meth-
ods to improve nurses’ physical activity [27]. One recom-
mendation to increase the level of physical activity is to
remove barriers that discourage or prevent nurses from
engaging in physical activity. These barriers include lack
of time, excessive work, irregular shifts, stress, exhaus-
tion, and fear of pain after exercise, which results from
the physically demanding nature of the nursing profes-
sion [28-30]. The nursing profession has long been con-
sidered physically demanding [31] and is associated with
a very high prevalence of musculoskeletal disorders [32].
Previous studies have confirmed that one of the biggest
barrier to motivating nurses to increase their physi-
cal activity is the fear of pain that may occur after exer-
cise [22]. In the nursing population, high fear-avoidance
beliefs regarding physical activity have been significantly
associated with experiencing chronic, disabling low back
pain [33].

Many authors report the necessity to investigate per-
sonal and occupational factors that could help nurses
sustain physical activity levels in the long term [22, 25].
This study aims to identify the methods that support
increasing the level of daily physical activity and the
sociodemographic, occupational, and health-related fac-
tors that influence the effectiveness of motivation meth-
ods in increasing daily physical activity among nurses.

Methods

Design and settings

This study was based on an intervention study protocol,
and data were collected over 10 months, from September
2021 to June 2022. The inclusion process was continuous
and intentionally included different seasons to account
for the variability of the daily number of steps depending
on the season, which is confirmed in the literature [34].
All registered nurses in clinical settings were invited to
participate in the study. Detailed information about the
study was disseminated in hospitals and outpatient clin-
ics in Warsaw, and a full list of participating institutions
is included in Appendix 1. The Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE)
Statement was used to report data [35], along with the
Page et al. statement about improving the reporting
of therapeutic exercise interventions in rehabilitation
research [36].

Sample
The inclusion criteria for this study were being a profes-
sionally active nurse working in a clinical setting, being
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able to walk unassisted, being willing to wear a monitor-
ing device on the wrist, and having access to the Inter-
net and an email address. Criteria for exclusion from
participation in the study were dysfunction or disability
affecting gait locomotion, pregnancy, medical contrain-
dications to exercise, or implanted pacemakers or other
devices contraindicated for body composition assess-
ment using the bioimpedance method. Sample size analy-
sis was performed using G*Power 3.1.9.4 software. Based
on analysis of variance (ANOVA) results for a moderate
effect size (f=0.25), alpha=0.05, and test power at 0.95,
the sample size required was 43 participants for repeated
measures.

Data sources and measurements

The study was divided into three phases: inclusion, inter-
vention with final assessment, and follow-up measure-
ments. During the inclusion process, all participants
consented to participate in the study. A self-reported
questionnaire was used to collect sociodemographic data
such as sex, age, and place of residence, as well as pro-
fessional activity-related data such as education, clinical
specialization, management position, number and type of
workplace(s), total monthly workload, type of shift, and
work experience.

Body composition, including Body Mass Index (BMI)
[kg/m?], the absolute value of Fat Mass (Fat) in kg, and
the absolute value of Free Fat Mass (FFM) in kg, was
measured using a bioimpedance method (Body Compo-
sition Analyzer Maltron Bioscan 920, UK). The measure-
ment was taken during rest in the supine position after
measuring the participant’s body weight in kg. Blood
pressure was measured once in the supine position using
an upper arm automatic blood pressure monitor (Omron
M4). On average, each examination lasted up to 10 min
for each person.

The 5-year risk of cardiovascular events was assessed
using the Harvard Score (Score), a non-laboratory
method shown to predict cardiovascular events as accu-
rately as the Framingham Coronary Heart Disease Risk
Score, which requires laboratory-based values. The Har-
vard Score utilized non-laboratory-based risk factors
such as age, sex, diabetes status (no diabetes or diabetes),
current smoking status (non-smoker or smoker), sys-
tolic blood pressure, and Body Mass Index to determine
5-year cardiovascular disease risk categories: <5% (low),
5-10% (low), >10-20% (moderate), >20-30% (high), or
>30% (high). Cardiovascular risk scores were not calcu-
lated for participants younger than 35 [37].

The level of daily physical activity was assessed using a
Polish version of the long form of the International Physi-
cal Activity Questionnaire (IPAQ). The questionnaire was
structured to provide separate domain-specific scores for
walking (total walking MET), moderate-intensity activity
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(total moderate MET), and vigorous-intensity activity
(total vigorous MET) within each of the work (Occu-
pational activity [MET]), active transportation (Active
locomotion [MET]), domestic chores (Domestic chores
[MET]), and leisure-time domains (Recreation [MET]).
Total time engaged in walking, moderate physical activ-
ity, and vigorous physical activity, as well as the total level
of weekly activity (total physical activity score - TPAS),
were computed according to the guidelines [38].

The average daily number of steps was measured using
a pedometer Health Manager App Beurer AS 80 (model
2016/2017) for 7 consecutive days before the interven-
tion phase. The nurses were instructed to wear the activ-
ity monitor from waking to bedtime (except during water
activities) and to complete a diary of their daily number
of steps. The pedometers had a memory function and
researchers cross-checked the data stored in the pedom-
eter’s memory with the participant’s diaries. A flow chart
depicting the measures taken in each study phase is pre-
sented in Fig. 1.

Intervention

All participants wore the pedometer for one month and
had to complete a diary of their daily number of steps.
In addition, on the intervention’s 7th, 14th, and 21st
days, motivation for physical activity participation was
enhanced through a few-minute speech recorded and
sent to each participant’s email. The researchers have
checked if each participant has read the email. The
speeches covered topics such as guidelines for daily phys-
ical activity, the impact of physical activity on health, the
health effects of physical inactivity, and tips on gradually
increasing daily physical activity. During the speeches,
participants were encouraged to achieve the goal of
10,000 steps per day, but goal achievement was not the
purpose of the study. At the end of the intervention
phase, final measurements were conducted, including the
level of daily physical activity measure, the average daily
number of steps, body composition, and Harvard Score.

Follow-up

The follow-up assessments were conducted after 3
months of final measurements and included the level
of daily physical activity measure and the average daily
number of steps.

Statistical methods

All data were analyzed using IBM SPSS Statistics, version
28.0. Descriptive statistics were used to assess sample
characteristics. The Shapiro-Wilk test was used to assess
the consistency of the quantitative variable with a normal
distribution. For the comparison of two related samples
and quantitative variables, the t-test was performed, and
for more than two measurements, the Friedman test or
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Diary of daily number of steps.
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Fig. 1 A flow chart depicting the measures taken in each study phase

Table 1 The detailed characteristics of the study participants

Variables: M (+SD)/ n(%)
Sociodemaographic Variables:
Sex, n (%)

Woman 61(85.9)

Man 10(14.1)
Age [years], M (£5D) 3565 (+1040)
Place of residence, n (%)

City 65 (91.5)

Village to medium-sized town 6(85)
Professional activity related variables:
Education, n (%)

Bachelor of Nursing 29 (40.8)

Master of Nursing 42(59.2)
Clinical Specialization, n (%)

Yes 22(31)

No 49 (69)
Management position, n (%)

Yes 5(7)

No 66 (93)
Workplace, n (%)

Hospital Ward 64 (90.1)

Other 7(9.9)
Total manthly workload, n (%)

Full-time work 27 (38)

More than full-time (full-time and overtime) 44 (62)
Shift type, n (%)

Daily shift 13(18.3)

Rotating shift 58(81.7)
Work experience [years], M (+5D) 12.3(+9.28)

M: Mean; + SD: Standard Deviation; Village to medium-sized town: 100,000
inhabitants; City: >100,000 inhabitants; Daily shift: working during the day;
Rotating shift: working both day and night shifts

the analysis of variance for repeated measures was used
(e.g., comparison of the level of daily physical activity
measure and Steps values between each study phase). To
determine which of the analyzed variables were predic-
tors of the decrease/increase in the average daily num-
ber of steps (Steps), a logistic regression analysis was
performed using the backward elimination method with
maximum likelihood estimation. The model explained a
total of 21.9% of the variance of the dependent variable
(Cox and Snell R2=0.219) and was well fitted to the data,
X2 [8]=3.90; p=0.866 (Hosmer-Lemeshow test). Spear-
man’s rho correlation analysis determined the relation-
ships between quantitative variables. The significance
level was set at a=0.05.

Results

Participant characteristic

A total of 106 professionally active Polish nurses were
included in the study, and 71 completed all stages. One
participant was excluded during the intervention due to
a leg fracture, 11 were excluded due to upper respira-
tory tract infections, and 23 withdrew without reason.
The detailed characteristics of the study participants are
summarized in Table 1. Participants were predominantly
middle-aged (mean 35.65+10.40 [years]), female (85.9%),
residing in a city (91.5%), and had a master’s degree
(59.2%) without clinical specialization (69%). Most of the
participants were employed in hospital settings (90.1%),
working overtime (62%) on mixed shifts (81.7%). The
average work experience of participants was 12.3+9.28
[vears].
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Physical activity before and after intervention

There were no significant differences in the Total Physical
Activity Score (TPAS [MET]) assessed by IPAQ between
study points, but a detailed analysis revealed significant
differences in the Recreation domain [MET]. The follow-
up recorded a higher value than the initial and final mea-
surements. However, the differences between the initial
and final measurements were not significant. The analy-
sis showed significant differences between the measure-
ments for ‘Domestic chores’ but post hoc analysis using
the Dunn test with Bonferroni correction of the signifi-
cance level did not show significant differences between
the groups.

The average daily number of steps (Steps) was sig-
nificantly higher in the follow-up compared to the final
measurement, but there were no differences between the
initial and final measurements. The comparisons of the
results of IPAQ and Steps between each study phase are
presented in Table 2 and in Figs. 2 and 3.

The trend analysis of the Step number revealed that the
average daily number of steps was similar during each of
the 30 days of the intervention. A slight decrease from the
average was observed on the 6th, 14th, 17th, and 20th day
of the study, while a higher activity level was observed
on the 25th day of the study. Figure 4 depicts the trend
of the daily number of steps. In this figure, the whiskers
represent the standard deviation, the solid line indicates
the average number of steps for each measurement day,
and the dashed line represents the average daily number
of steps over the entire analyzed period.

Body composition and cardiovascular disease risk before
and after intervention

The study revealed a significant decrease in Body Mass
Index and the absolute value of Fat Mass at [kg] in the
final measurement compared to the initial measurement
(t=2.09; p=0.04 and t=2.22; p=0.03, respectively). The
comparisons of the results of blood pressure, body com-
position, and Harvard Score between each study phase
are summarized in Table 3.

Page 5 of 10

Factors influencing the increase in the average daily
number of steps after the intervention were examined
in the present study. The results showed that 43.7% of
participants had increased the Steps number at the final
measure and 63.4% at the follow-up. Logistic regres-
sion analysis revealed that the odds for an increase in
the Steps number decreased with higher systolic blood
pressure (SBP) [mmHg] (OR=0.92; 95% CI=0.85-1.00)
and with working in a hospital ward (OR=0.002; 95%
CI=0.00-0.41). On the other hand, the odds for an
increase in the Steps number increased with a higher
Harvard Score (OR=6.025; 95% CI=1.70-21.41) and Free
Fat Mass (FFM) [kg] (OR=1.451; 95% CI=1.07-1.96)
measures. None of the other sociodemographic orvoca-
tional variables, were significant predictors of an increase
or decrease in the participants’ number of steps. The
model explained a total of 21.9% of the variance in the
explained variable (Cox and Snell R2=0.219) and was a
good fitted to the data, x2 [8]=3.90; p=0.866 (Hosmer-
Lemeshow test). The detailed results of analysis are pre-
sented in Table 4.

Discussion

A mixed method approach, using a pedometer and 3
motivational speeches did not influence the Total Physi-
cal Activity Score (TPAS [MET]) assessed by IPAQ, but
a detailed analysis revealed a significant increase in the
Recreation domain [MET], where a significantly higher
value was recorded in the follow-up compared to the
initial and final measurements. Furthermore, the aver-
age daily number of steps was significantly higher in
the follow-up compared to the final measurement, sug-
gesting that the intervention had a long-lasting effect
that persisted after the completion of the intervention
phase. This finding is inconsistent with previous stud-
ies that reported short-lived increases in physical activ-
ity after web-based interventions providing feedback
and physical activity challenges [39]. The results suggest
that other motivation methods, such as health coaching,
should enhance interventions with feedback and physical

Table 2 Comparison the results of IPAQ and Steps between each study phase

Initial measurement (n=71)  Final measurement (n=71) Follow-up (n=71) X2/F p

M Me sD M Me SD M Me sD
IPAQ: Total Physical Activity 30916.00 25104.00 2076250 2639536 20704.00 1422273 2584025 2397000 905379 020 0906
Score [MET]
IPAQ: Occupational activity 1910294 1465200 1421443 1594376 1226400 1034649 1609900 1501500 616647 138 0.502
[MET]
IPAQ: Active locomotion [MET] 492606 277200 498903 363719 291600 263864 383865 346500 260567 319 0202
IPAQ: Domestic chores [MET] 464060 348000 464933 464035 402000 353243 364725 336000 2051.15 633 0042
IPAQ: Recreation [MET] 224640 79200 351489 216599 137100 304646 224023 155400 219621 1751 <0.,001*
Steps 726768 757100 206631 7107.04 698500 176373 776473 826800 157187 543 0.005%*

*Significant difference between ‘Follow-up’ and 'Initial measurement’ and significant defference between ‘Follow-up’ and ‘Final measurement’; ** Significant

difference between ‘Follow-up’ and ‘Final measurement’

M: Mean; Me: Median; + SD: Standard Deviation; IPAQ: International Physical Activity Questionnaire; Steps: An average daily number of steps; p: p-value
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Fig. 2 The results of Recreation domain [MET] in all phases of the study

activity challenges [26]. The good match of health coach-
ing applied in the present study, which occurred just after
the decrease in the daily number of steps, supports this
hypothesis. Drawing on evidence-based behavior change
techniques, such as coaching, social support, feedback,
barrier identification, follow-up prompts, and health
checks may help reinforce long-term physical activity
changes [40].

Our findings suggest that the Recreation domain of
daily physical activity is the most susceptible to change.
This aligns with our previous research, which demon-
strated that nurses who are more motivated to be active
engagement in a higher level of leisure-time physical
activity than those who are less motivated [22]. Research
has also shown that engaging in moderate- to vigorous-
intensity physical activity before a morning shift is asso-
ciated with increased sedentary time and decreased
physical activity during work hours [41]. Henwood et al.
found that nurses who engaged in =30 min/day of mod-
erate workplace activity were not healthier than those
who found the same amount of physical activity during
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their leisure time. They concluded that workplace activ-
ity does not positively affect health and well-being [42].
Parker et al. suggested that occupational physical activity
may not provide the same health benefits as leisure-time
physical activity for nurses [43]. Furthermore, Richard et
al. reported that leisure-time physical activity is inversely
associated with all-cause mortality, whereas occupational
physical activity does not have clear associations [44].
These observations support the effectiveness of interven-
tion programs that promote physical activity, particularly
in the leisure-time domain, which is most recommended
for health benefits. Providing sufficient time for recov-
ery after work and ensuring compliance with ergonomic
principles are crucial to enable nurses to engage in lei-
sure-time physical activity. Our study also revealed a sig-
nificant change in participants’ Body Mass Index, which
may indicate that the motivational strategies employed
during the intervention phase influenced other healthy
behaviors besides physical activity. In our study strength
of the effect is low, but other authors have also con-
firmed the effectiveness of health coaching in promoting
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Fig. 3 The results of the average daily number of steps [Steps] in all phases of the study
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Table 3 Comparisons the results of blood pressure, body composition and Harvard Score between each study phase

Initial measurement (n=71)

7 M SD ™
DBP [mmHg] 7513 781 75.59
SBP [mmHg] 11959 9.03 11994
BMI 2462 470 2460
Fat [kg] 19.80 888 1963
FFM kgl 49.38 888 5015

Final measurement (n=71)

Page 8 of 10
t P 95% ClI Cohensd
sD ] LL uL
7.32 -157 0.121 -1.06 0.13 019
8.10 -1.09 0.281 -1.00 0.29 0.13
4.71 2.09 0.040 0.00 0.04 0.25
893 222 0.030 0.02 033 0.26
9.24 -196 0.054 =1:59 0.01 0.23

M: Mean; + SD: Standard Deviation; t: t-test; p: p-value; Cl: Confidence interval;
Fat[kg]: absolute value of Fat mass; FFM [kg]: absolute value of Free Fat Mass

DBP: Diastolic Blood Pressure; SBP: Systolic Blood Pressure; BMI: Bedy Mass Index;

Table 4 Logistic regression coefficients for the model explaining the decline/increase of Steps

Variable B SE

Working place [Hospital ward] -6,03 263
SBP ImmHgl 0ee 0,04
Score 1,80 0,65
TBW ] -045 0,20
Fat % -3,27 141
FFM (kg 037 016
FFM % -3,30 143

Wald p OR 95% Cl for OR
LL uL

527 0022 0,002 0,00 041
413 0042 0,920 0.85 1,00
77 0,006 6,025 1,70 214
5,00 0025 0,641 043 095
541 0020 0,038 0,00 060
579 0016 1451 107 196
536 0021 0,037 0,00 060

B: estimated coefficient; SE: standard error; p: p-value; OR: odds ratic; Cl: Confidence interval; SBP: Systolic Blood Pressure; Score: Harvard Score; TBW: Total Body
Water; Fat%: FFM: Free Fat Mass; FFM%: Body Fat Percentage; FFM%: Free Fat Mass Percentage

behavior changes for improved health, including body
weight loss, increased physical activity, mental health
status, enhanced medication adherence, better social
support, and improved physical health status, including
HbAlc. Health coaching is also a low-cost tool [45].

The presented study identified several factors predis-
posing individuals to increase their daily number of steps.
Participants with higher Harvard Scores were likelier to
increase their Steps number, which contradicts the belief
that fear arousal induced by threat (future punishment)
is likely counterproductive when self-efficacy is low [27].
This suggests that nurses with higher knowledge about
the consequences of chronic diseases may be more moti-
vated to change their health behaviors because of the fear
of threat (future punishment), such as the 5-year risk
of cardiovascular events. Conversely, participants with
higher Free Fat Mass [kg] are more vulnerable to applied
motivation, suggesting that naturally active individuals
in good physical condition are more willing to engage in
physical activity. Nurses who agree that physical activ-
ity positively affects their mental and physical condition
were more motivated to engage in physical activity and
showed a higher level of leisure-time physical activity
[22]. However, working in a hospital ward harmed the
increase in the number of steps after the applied inter-
vention. Although the type of hospital ward was not dis-
tinguished in the study, other research has shown that
the average number of steps and distance traveled was
greatest for nurses working in the emergency room, fol-
lowed by the intensive care unit, surgical ward, and medi-
cal ward [46]. Working in a hospital ward and engaging

in direct patient care is considered the most demanding
[41, 47], and nurses not involved in direct patient care are
more sedentary [47]. Nurses working in rotating shifts
showed a significantly higher level of general physical
activity than nurses working only in daily shifts [22, 48].
Furthermore, nurses who are highly active during work
hours are less likely to engage in leisure-time physical
activity, as confirmed by Chappel et al, who revealed
that occupational walking time was associated with lower
activity levels during leisure time [41]. Although working
in a hospital ward is difficult to modify, ensuring appro-
priate time for recovery and compliance with ergonomic
principles is necessary to enable nurses to increase their
leisure-time physical activity.

Limitations

One limitation of the presented study is the possibil-
ity that participants may have adopted a healthier life-
style during the observation period than they normally
would have, knowing that their physical activity was
being recorded. Therefore, an observer effect cannot be
ruled out, a common limitation in similar studies [49].
For the same reasons, a control group was not included
in the study. Another limitation is self-selection, meaning
nurses not interested in increasing their physical activity
may have chosen not to participate in the study. More-
over, the adherence to listening to a few-minute speeches
was not assessed by a reliable method and it was based
solely on participant’s self-reporting. Researchers only
confirmed whether each participant had read the email.
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Strengths

One strength of the study was the utilization of both
objective and subjective methods to assess daily physi-
cal activity. The study utilized the IPAQ questionnaire,
allowing for a comprehensive analysis of physical activity.
This analysis included not only fundamental calculations
derived from the assessment but also additional domains
such as recreation, household duties, and duties related
to professional work. The sample size was well-matched
to the intervention. Moreover, the recommended bio-
psycho-social model was used in the logistic regression
analysis, taking into account metric, professional, social
and health-related factors influencing the increase/
decrease of daly physical activity.

Conclusions

To reinforce long-term changes in nurses’ physical activ-
ity, employing mixed methods, such as using a pedometer
and delivering motivational speeches, seems a promising
way to proceed. Feedback and physical activity challenges
should be supplemented by other motivational tech-
niques, such as health coaching, effectively promoting
behavior changes for improved health. It should be highly
recommended because leisure-time physical activity is
the most susceptible to change according to motivational
techniques. Participants with higher Harvard Scores were
more likely to increase their daily number of steps; there-
fore, regular evaluation of this indicator among nurses
is warranted. Working in a hospital ward had the most
negative impact on increasing the daily number of steps,
and this factor is difficult to modify. Therefore, ensuring
appropriate time for recovery and compliance with ergo-
nomic principles is necessary to enable nurses to increase
their leisure-time physical activity.
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Dr n. o zdr. Katarzyna Wesolowska-Gérniak
Zaklad Pielggniarstwa Klinicznego

ul. Ciotka 27

01-445 Warszawa

OSWIADCZENIE

Niniejszym o$wiadczam, ze Komisja Bioetyczna przy Warszawskim Uniwersytecie
Medycznym w dniu 14 wrzesnia 2020 r. przyjeta do wiadomosci informacje na temat
badania pt.:” Analiza codziennej aktywnosci fizycznej wsrdd pielegniarek oraz jej wplyw
na wybrane czynniki profilaktyki chordb niezakaznych.” Przedstawione badanie nie
stanowi eksperymentu medycznego w rozumieniu art. 21 ust. 1 ustawy z dnia 5 grudnia
1996 r. o zawodach lekarza i lekarza dentysty(Dz.U. z 2018 r. poz. 617) i nie wymaga

uzyskania opinii Komisji Bioetycznej przy Warszawskim Uniwersytecie Medycznym, o
ktorej mowa w art. 29 ust. 1 ww. ustawy.

Przewodnitigca Komisji Bioetycznej

L

Prof. d//éb. n. med. Magdalena Kuzma —Kozakiewicz
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Oswiadczenia wspolautorow publikacji

Warszawa, 15.07.2025
Prof. dr. hab. n. med. Bozena Czarkowska-Paczek

Kierownik Zaktadu Pielegniarstwa Klinicznego WUM

OSWIADCZENIE

Jako wspétautor pracy pt. ,Barriers of physical activity and consequences of inactivity
in the population of nurses. A narrative review” oSwiadczam, iz moj wktad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi uczestnictwo we wszystkich etapach powstania pracy, w szczegdlnosci
opracowanie koncepcji pracy i przygotowanie ostatecznej wersji manuskryptu.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 15%

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czesci rozprawy doktorskiej
mgr Agnieszki Nerek

Elektronicznie podpisany
prof. dr hab. n. med. przez prof. dr hab.n. med.

Bozena Bozena Czarkowska-Paczek

Data: 2025.07.15 12:11:20
Czarkowska-Paczek ~7 =

(pod pis oswiadczajgcego)
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Warszawa, 15.07.2025

Prof. dr. hab. n. med. Bozena Czarkowska-Paczek

Kierownik Zaktadu Pielegniarstwa Klinicznego WUM

OSWIADCZENIE

Jako wspétautor pracy pt. ,The Relationship between Sociodemographic, Professional,
and Incentive Factors and Self- Reported Level of Physical Activity in the Nurse Population: A
Cross-Sectional Study” oswiadczam, iz moj wktad merytoryczny w przygotowanie,
przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi
uczestnictwo we wszystkich etapach powstania pracy, w szczegdélnosci opracowanie koncepgji
pracy i przygotowanie ostatecznej wersji manuskryptu.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 15%

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czesci rozprawy doktorskiej
megr Agnieszki Nerek

prOf‘ dr hab n. Elektronicznie podpisany przez

. prof. dr hab. n. med. Bozena
mEd‘ Bozena Czarkowska-Paczek

Czarkowska_chzek Data: 2025.07,15 12:11:47 +02'00'
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Prof. dr. hab. n. med. Bozena Czarkowska-Paczek

Kierownik Zaktadu Pielegniarstwa Klinicznego WUM

OSWIADCZENIE

Jako wspétautor pracy pt. ,Enhancing feedback by health coaching: the effectiveness
of mixed methods approach to long-term physical activity changes in nurses.” oswiadczam, iz
modj wkitad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi uczestnictwo we wszystkich etapach
powstania pracy, w szczegdlnosci opracowanie koncepcji pracy i przygotowanie ostatecznej
wersji manuskryptu.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 15%

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czesci rozprawy doktorskiej
megr Agnieszki Nerek

prof. dr hab. n. med. Eektronicznie podpisany przez

. _  prof. drhab. n. med. Bozena
Bozena Czarkowska arkiowiska. Paczek
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Warszawa, 15.07.2025
Dr n. o zdr. Katarzyna Wesotowska-Gdrniak

Kierownik Zaktadu Pielegniarstwa Klinicznego WUM

OSWIADCZENIE

Jako wspotautor pracy pt. ,Enhancing feedback by health coaching: the effectiveness
of mixed methods approach to long-term physical activity changes in nurses.” o$wiadczam, iz
mdj wkiad merytoryczny w przygotowanie, przeprowadzenie i opracowanie badan oraz
przedstawienie pracy w formie publikacji stanowi uczestnictwo we wszystkich etapach
powstania pracy, w szczegdlnosci opracowanie koncepcji pracy i przygotowanie ostateczne]
wersji manuskryptu.

Moj udziat procentowy w przygotowaniu publikacji okreslam jako 20%

Jednoczeédnie wyrazam zgode na wykorzystanie w/w pracy jako czedci rozprawy doktorskiej
mgr Agnieszki Nerek

Jekaue. Neeiofe(Buwat
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Dr n. o zdr. Katarzyna Wesotowska-Gérniak

Kierownik Zaktadu Pielegniarstwa Klinicznego WUM

OSWIADCZENIE

lako wspotautor pracy pt. ,The Relationship between Sociodemographic, Professional,
and Incentive Factors and Self- Reported Level of Physical Activity in the Nurse Population: A
Cross-Sectional Study.” oswiadczam, iz méj wkfad merytoryczny w  przygotowanie,
przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi
uczestnictwo we wszystkich etapach powstania pracy, w szczegélnoéei opracowanie koncepcji
pracy i przygotowanie ostatecznej wersji manuskryptu.

Moj udziat procentowy w przygotowaniu publikacji okreélam jako 20%

lednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czesci rozprawy doktorskiej
mgr Agnieszki Nerek
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Dr n. o zdr. Katarzyna Wesotowska-Garniak

Kierownik Zakfadu Pielggniarstwa Klinicznego WUM

OSWIADCZENIE

Jako wspétautor pracy pt. ,Barriers of physical activity and consequences of inactivity
in the population of nurses. A narrative review” oswiadczam, iz méj wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie
publikacji stanowi uczestnictwo we wszystkich etapach powstania pracy, w szczegdlnosci
opracowanie kancepcji pracy i przygotowanie ostatecznej wersji manuskryptu.

Maj udziat procentowy w przygotowaniu publikacji okreslam jako 20%

Jednoczesnie wyrazam zgode na wykorzystanie w/w pracy jako czesci rozprawy doktorskiej
mgr Agnieszki Nerek
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Dr hab. n. o zdr. Lena Serafin

Zaktad Pielegniarstwa Klinicznego WUM

OSWIADCZENIE

Jako wspdtautor pracy pt. ,The Relationship between Sociodemographic, Professional,
and Incentive Factors and Self- Reported Level of Physical Activity in the Nurse Population: A
Cross-Sectional Study” oéwiadczam, iz moéj wktad merytoryczny w przygotowanie,
przeprowadzenie | opracowanie badan oraz przedstawienie pracy w formie publikacji stanowi
uczestnictwo we wszystkich etapach powstania pracy, w szczegblnosci opracowanie koncepcji
pracy i przygotowanie ostatecznej wersji manuskryptu.

Méj udziat procentowy w przygotowaniu publikacji okreslam jako 10%

Jednoczeénie wyrazam zgode na wykorzystanie w/w pracy jako czesci rozprawy doktorskiej
mgr Agnieszki Nerek
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