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Vychodiska: Déti s onkologickym onemocnénim celi vysokému riziku pozdnich néasledk 1écby,
které se mohou objevit aZz mnoho let po 1é¢bé a zasadné ovliviuji kvalitu jejich Zivota. Jednim
z vhodnych prostfedk( pro prevenci ¢i minimalizaci téchto pozdnich nasledkd je pohybova
aktivita a kvalitni spanek. U déti s onkologickym onemocnénim je pohybova aktivita bezpecna
a prospésna. Presto neni tato populace dostatecné aktivni, aby ziskala zdravotni vyhody, které
pohybova aktivita prindsi. V soucasnosti je nedostatek studii, které by pristrojovym mérenim
charakterizovaly pohybové chovani (sedavé chovani, pohybova aktivita, spanek) této skupiny.
Neexistuje také studie, kterd by se zabyvala pfistrojové mérenym pohybovym chovanim
s delSim (mnohaletym) odstupem od ukoncené IéCby.

Cile: Hlavnim cilem disertacni prace bylo pfistrojové charakterizovat pohybové chovani déti
po onkologickém onemocnéni v obdobi remise a u mladych dospélych, ktefi v détském véku
onemocnéli nejcastéji zastoupenym onkologickym onemocnénim — akutni lymfoblastickou
leukémii. Dil¢im cilem bylo zjistit, zda jsou tyto cilové skupiny schopny plnit zdravotné
orientovana doporuceni v oblasti pohybového chovani a porovnat jejich plnéni se skupinou
zdravych vrstevnikd.

Metodika: Vyzkumné studie se Ucastnily déti po onkologickém onemocnéni v obdobi remise
(n=26) ve véku 7-15 let a mladi dospéli (n=20), ktefi v détském véku onemocnéli akutni
lymfoblastickou leukémii (s primérnym odstupem 15,5 let od stanovené diagnozy). Vybrané
typy pohybového chovani byly pfistrojové méreny akcelerometrem Actigraph GT3X nebo
Axivity AX3 po dobu nejméné sedmi po sobé nasledujicich dni.

Vysledky: Doporuceni stanovena pro pohybovou aktivitu dosahlo 77 % déti po onkologickém
onemocnéni v obdobi remise, a to v ramci prostredi ozdravného pobytu. V béZzném skolnim
tydnu tato doporuceni splnilo pouze 15 % probandd. Doporuceniv oblasti spankové efektivity
splnilo 62 % déti. U dospélych, ktefi onemocnéli v détském véku akutni lymfoblastickou
leukémii, bylo doporuceni pohybové aktivity spInéno u vsech probandd (100 %). V ramci
ukazatele spankové efektivity bylo doporuéeni dosazeno u 80 % dospélych.

Zavéry: Nase studie naznacuji, Ze déti po lécbé onkologického onemocnéni, stejné jako mladi
dospéli, ktefi v détském véku onemocnéli akutni lymfobastickou leukémii, mohou dosahovat
urovné pohybového chovani doporucenou pro zdravou populaci. V porovnani se svymi
zdravymi vrstevniky dosahuji ve vybranych typech pohybového chovdni srovnatelné vysledky.
Prijeti longitudinalniho pfistupu u détskych pacientd podstupujicich 1é¢bu a po 1écbé je
zasadni, pricemz prvoradé je pravidelné hodnoceni sedavého chovani, pohybové aktivity
a spanku v pfirozeném prostredi s vyuzitim pfistrojového méreni. Tato hodnoceni mohou
nejen usnadnit komplexni pochopeni vzorcl pohybového chovani, ale také umozZnit
provadéni preventivnich opatfeni zaméfenych na zmirnéni nebo vyfeSeni problému
souvisejicich s timto chovanim. Pfistrojové monitorovani sedavého chovdni, pohybové
aktivity a spanku by se tedy mélo stat nedilnou soucasti sledovani pozdnich nasledkl [écby.
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Abstract:

Background: Children with oncological diseases face a high risk of late treatment-related
effects that may be detected many years after therapy, significantly affecting their quality of
life. One suitable approach to prevent or minimize these late effects is physical activity and
quality sleep. Physical activity is sure and beneficial for children with oncological diseases.
However, this population is not sufficiently active to gain the health benefits associated with
physical activity. Currently, there is a lack of studies characterizing the physical behavior
(sedentary behavior, physical activity, sleep) of this group using instrumental measurements.
There is also a gap in research focused on instrumentally measured physical behavior with
a longer (multi-year) interval after treatment completion.

Objectives: The primary aim of the study was to characterize, by instrumental measurements,
instrumental measurement children physical behavior after oncological diseases during
remission as well as young adults who were most commonly affected by acute lymphoblastic
leukemia during their childhood.
A secondary aim was to determine whether these focus groups could meet health-oriented
recommendations regarding physical behavior and compare results with a group of healthy
peers.

Methodology: The research involved children with oncological diseases in remission (n=26)
aged 7-15 years and young adults (n=20) who become ill by acute lymphoblastic leukemia
(with an average interval of 15.5 years since diagnosis) during their childhood. Selected types
of physical behavior were objectively measured using accelerometers Actigraph GT3X or
Axivity AX3 for at least seven consecutive days.

Results: Physical activity recommendations were met by 77% of children with oncological
diseases during remission within the curative environment. During a typical school week, only
15% of the children met these recommendations. Regarding sleep efficiency, 62% of the
children met the recommendations. Among adults who had acute lymphoblastic leukemia
during childhood, all subjects (100%) met the physical activity recommendation. Regarding
sleep efficiency, 80% of adults achieved the recommendation.

Conclusions: Our study suggests that children with oncological diseases during remission, as
well as young adults who had acute lymphoblastic leukemia during their childhood, can
achieve levels of physical behavior recommended for a healthy population. They achieve
comparable results in selected types of physical behavior compared to their healthy peers. It
is crucial to adopt a longitudinal approach in pediatric patients undergoing treatment and
post-treatment. This approach should be focused on objectively and regularly assessing
sedentary behavior, physical activity, and sleep in natural environment. These assessments
may facilitate a comprehensive understanding of physical behavior patterns as well as to
enable the implementation of preventive measures aimed at mitigating or resolving issues
associated with such behavior. Therefore, objective monitoring of sedentary behavior,
physical activity, and sleep should become an integral part of monitoring late treatment-
related effects.
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lymphoblastic leukemia
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1 UvoD

V Ceské republice je kaZdoro¢né diagnostikovano pfiblizné 400 novych pfipad(
onkologického onemocnéni u déti (Czech Childhood Cancer Information System, 2022). Jednim
z vyznamnych Uspéchl mediciny 20. a pocatku 21. stoleti je zvySeni nadéje na vyléceni z dfive
nevylécitelnych onemocnéni na dnesnich témér 90 % (Kepdk, 2022). Odhaduje se, Ze mezi roky
2020 az 2050 bude celosvétové pfiblizné 13,7 milionl novych pfipadl détského onkologického
onemocnéni (Atun et al., 2020). Déti s onkologickym onemocnénim jsou vysoce rizikova
populace, u niz je velmi pravdépodobné, Ze se u nich v pozdéjsim véku mohou objevit pozdni
nasledky lécby. Tyto skutecnosti mohou negativné ovlivnit jejich kvalitu Zivota (Blaauwbroek at
al.,, 2007; Hudson at al., 2013; Miiller, Krauth, GerR, & Rosenbaum, 2016; Winter at al, 2009).
Autofi Baumann, Bloch a Beulertz (2013) zabyvajici se problematikou pohybovych aktivit (PA)
v détské onkologii uvadi, Ze pravidelnd PA vede ke zmirnéni ¢i predejiti pozdéjSich nezadoucich
ucink( lécby. Diky ni dochazi po Iécbé napriklad ke sniZzeni inavy, podpore imunitniho systému,
spanku a celkové kvality Zivota. Pozitivni Ucinky pohybové aktivity v oblasti détské onkologie
potvrzuji i mnohé dalsi studie (Demark-Wahnefried et al., 2005; Paxton et al., 2010; Rustler et
al.,, 2017). | pres vsechny vyhody pravidelné PA jsou déti a dospivajici po onkologické,
onemocnéni v obdobi remise méné pohybové aktivni nez jejich vrstevnici (Florin et al., 2007;
Spreafico, Murelli, Timmons, Massimino, & Barr, 2019). Soucasné s nedostatecnou PA se rizikem
stava i zvysena mira sedavého chovani, ktera navic predstavuje dalsi riziko v podobé chronickych
onemocnéni (Wu et al, 2019). Velmi c¢asto se také setkdvame u této cilové skupiny s pozdnimi
nasledky |écby spojenymi se spankem. SniZzena kvalita spanku predstavuje vyznamny negativni
faktor ovliviujici kvalitu Zivota i mnoho let po diagndze a po 1écbé (Daniel et al., 2017; Sheikh,
Roth, & Stavinoha, 2021; Steur et al. 2016, Zhou & Recklitis, 2014; Walter, Nixon, Davey, Downie,
& Horne, 2015).

Tématem détské onkologie se zabyvam vice nez 20 let. Oblast PA a s tim spojend oblast
zdravého Zivotniho stylu je mi jako vedoucimu na ozdravnych pobytech l|é¢enych déti,
¢i odbornému garantovi pohybovych programu realizovanych pro celé rodiny lééenych détskych
pacient(l velmi blizka. Z praxe si uvédomuiji, Ze tato problematika je velice $iroka. Dosud v Ceské
republice neexistuji vyzkumné studie, které by tuto cilovou skupinu z pohledu pohybového
chovani s vyuzitim pfistrojového méreni charakterizovaly a dlouhodobé sledovaly. V rdmci své
disertacni prace jsem se proto rozhodl pro realizaci vyzkumnych studii, které by mély za ukol
pfistrojové charakterizovat soucasny stav pohybového chovani (sedavé chovani, pohybova
aktivita, spanek) u détskych onkologickych pacient(l v obdobi remise a u dospélych, ktefi ovsem

onemocnéli jiz v détském véku.
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2 PREHLED POZNATKU

2.1 Onkologicka onemocnéni détského véku

Celosvétové se odhaduje, Ze onkologickym onemocnénim je diagnostikovano pres 300 000 déti
ve véku 0-19 let ro¢né (Bhakta et al., 2019). Ve Spojenych stdtech predstavuje onkologické
souvisejicim s onemocnénim (American Cancer Society, 2022). V dnesni dobé ve vétsiné
severoamerickych a evropskych zemich presahuje pétileté preZiti vice nez 80 % (Erdmann et al.,
2021).

Z pohledu komplexnich svétovych statistik Ize vychazet z idajl projektu GLOBOCAN a sady
nastroju pro vizualizaci dat k odhadim wvyskytu, Umrtnosti a prevalence onkologického
onemocnéni CANCER TODAY, ktera komplexné hodnoti tuto celosvétovou zatéz. Dané odhady
(k datu 15. 1 .2024 jsou platné k roku 2020) jsou zaloZeny na Udajich ziskanych prostrednictvim
spoluprace s International Association of Cancer registries a Svétovou zdravotnickou organizaci.
Metody odhadu jsou velmi specifické pro jednotlivé zemé a zavisi na kvalité a aktualnosti
narodnich odhadll. Omezana kvalita dat se objevuje predevsim v zemich s nizkymi a stfednimi
pfijmy (Ferlay et al., 2024).

Obrazek 1 uvadi svétovy vyskyt onkologického onemocnéni za rok 2020. Mira vyskytu
onkologického onemocnéni poskytuje pfiblizeni priimérného rizika onkologického onemocnéni,
kde uUdaje jsou béiné shromazdovany ndrodnimi nebo subnarodnimi populacnimi registry.

Incidence je vyjadrena jako absolutni pocet ptipadd na 100 000 obyvatel za rok.
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Obrazek 1
Odhadovany vyskyt novych pfipadi za rok 2020 ve svété (obé pohlavi, vsechny typy

onkologického onemocnéni, vékova skupina 0-19 let)

Estimated age-standardized incidence rates (World) in 2020, all cancers, both sexes, ages 0-19

ASR (World) per 100 000

215.4 }'
12.3-15.4 (4

9.8-123 g
7.4-9.8 I Not applicable

<74 No data

Pozndmka. Prevzato z International Agency for Research on Cancer — CANCER TODAY.

Obrazek 2 predstavuje pocet novych pfipad( za rok 2020 ve svété, kde incidence je

vyjadrena jako absolutni pocet pripadl v rdmci celé populace.

Obrazek 2
Odhadovany pocet novych pripadi za rok 2020 ve svété (obé pohlavi, vSechny typy

onkologického onemocnéni, vékova skupina 0-19 let)

Estimated number of new cases in 2020, all cancers, both sexes, ages 0-19

Oceania

1879 (0.67%),

Northern America
16 187 (5.8%)
Europe

26 467 (9.5%)

Latin America and the Caribbean
29 057 (10.4%)

Asia
143 053 (51.2%)

Africa
62 776 (22.5%)

Total : 279 419
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Pozndmka. Prevzato z International Agency for Research on Cancer — CANCER TODAY.

V rdmci svétovych statistik (Obrazek 3) predstavuje pocet Umrti na onkologické onemocnéni
za rok 2020. Umrtnost je prezentovana jako absolutni poéet pfipad(i na 100 000 obyvatel za rok.
Obrazek 3

Odhadovany pocet umrti za rok 2020 ve svété (obé pohlavi, vsechny typy onkologického

onemocnéni, vékovd skupina 0-19 let)

ASR (World) per 100 000

24.6
3.9-4.6
31-39

21-31 - Not applicable
<21 No data

Pozndmka. Prevzato z International Agency for Research on Cancer — CANCER TODAY.

Obrazek 4 a Obrazek 5 predstavuje odhadovany vyskyt a imrtnost prezentovaného dle pohlavi
(muzi, Zeny), kde tyto indikatory jsou prezentovany jako absolutni pocet pfipadd na 100 000

obyvatel za rok.
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Obrazek 4
Odhadovany vyskyt a umrtnost ve svété za rok 2020, prvnich deset zemi sefazenych dle vyskytu

onemocnéni (muzi, vSechny typy onkologického onemocnéni, vékovd skupina 0-19 let)

Estimated age-standardized incidence and mortality rates (World) in 2020, all cancers, males, ages 0-19

Slovakia

Croatia

Belgium

Serbia

Honduras

Malawi

France, New Caledonia

Italy

Singapore

W incidence
Greece W Mortality

0 . . 20 24 28

Pozndmka. Pfevzato z International Agency for Research on Cancer — CANCER TODAY.

Obrazek 5
Odhadovany vyskyt a umrtnost ve svété za rok 2020, prvnich deset zemi sefazenych dle vyskytu

onemocnén (Zeny, vsechny typy onkologického onemocnéni, vékova skupina 0—19 let)

Estimated age-standardized incidence and mortality rates (World) in 2020, all cancers, females, ages 0-19

Italy

Belgium

Korea, Republic of

United Kingdom

Canada

Austria

France

Germany

Malawi

B Incidence

United States of America Mortality

0

4.0 8.0 12 16 20 24

Pozndmka. Prevzato z International Agency for Research on Cancer — CANCER TODAY.
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2.1.1 Soucasnd situace v Ceské republice

V Ceské republice je ro¢né diagnostikovano okolo 400 novych pFipad(i onkologického
onemocnéni u déti. Dle Reportingu epidemiologie nddorovych onemocnéni détského véku
(Czech Childhood Cancer Information System, 2022) bylo v Ceské republice v letech 1994-2016
u déti diagnostikovano témér 9500 zhoubnych onemocnéni. Mezinarodni klasifikace nador(
détského véku (ICCC - International Classification of Childhood Cancer) onkologicka onemocnéni
déli do téchto 12 zakladnich skupin (Steliarova-Foucher, Stiller, Lacour, & Kaatsch, 2005):
1. Leukemie, myeloproliferativni onemocnéni a myelodysplastickd onemocnéni. 2. Lymfomy
a retikuloendotelidlni nadory. 3. Nadory CNS a rdzné intrakranialni a intraspindlni nadory.
4. Neuroblastom a jiné nadory bunék perifernich nervl. 5. Retinoblastom. 6. Nadory ledvin.
7. Nadory jater. 8. Zhoubné nadory kosti. 9. Sarkomy mékkych tkani a jiné extraosedlni sarkomy.
10. Nadory ze zarodecnych bunék, nadory trofoblastu a novotvary pohlavnich organa. 11. Jiné
maligni epitelidIni novotvary a maligni melanomy. 12. Jiné a nespecifikované maligni novotvary.

Nejcastéjsim onemocnénim v letech 1994-2016 byly skupiny leukemii a jinych
hematoonkologickych diagndz. Naopak nejméné casté byly tumory jater, retinoblastom a jiné
nespecifikované maligni novotvary. Castéji bylo zhoubné onemocnéni diagnostikovano
u chlapcd. V Ceské republice to v uvedenych letech bylo prdmérné 224 p¥ipadd onemocnéni
chlapcli a 186 onemocnéni divek (Krejci et al., 2018). Pro blizsi charakteristiku (obr.6, 7, 8, tab.
2.) vychazime z udajd Narodniho onkologického registru platnych ke dni 14. 7. 2023. Celkové

prehledy onkologického onemocnéni za rok 2020 z hlediska typu onemocnéni uvadi Obrazek 6.
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Obrazek 6
Prehled onkologického onemocnéni dle ICCC za rok 2020.

98

80

70

60 60

08
55
52
50
40
32
30
24
20 20 18 18
| l 8 . i l 6

ICCCI ICCCIl ICCCIlIl ICCCIV ICCCV ICCCVI ICCCVILICCCVIIICCCIX ICCCX ICCCXI ICCCXIl
Typ zhoubného nadoru

=

o

Pozndmka. ICCC |. leukémie; ICCC II. lymfomy; ICCC llI. CNS a ostatni intrakranialni a intraspinalni
neoplazmata; ICCC IV. neuroblastom a jiné tumory bunék perifernich nervd; ICCC V. retinoblastom; ICCC
VI. tumory ledvin; ICCC VII. tumory jater; ICCC VIIl. maligni nddory kosti; ICCC IX. sarkomy mékkych tkani
a jiné extraosealni sarkomy; ICCC X. nddory ze zarodecnych bunék, nadory trofoblastu a novotvary
pohlavnich organu; ICCC XI. jiné maligni epitelidlni novotvary a maligni melanomy; ICCC XIL. jiné a
nespecifikované maligni novotvary. Pfevzato z Czech Childhood Cancer Information System.

Jednim z vyznamnych Uspéchl mediciny 20. a pocatku 21. stoleti je zvyseni nadéje
na vyléceni z dfive nevylécitelnych onemocnéni na dnesnich témér 90 % (Kepak, 2022). Celkovou
miru preziti u vSech typ( dle ICCC z pohledu jednoho, dvou, tfi, ¢tyF a péti let v pribéhu obdobi
2000-2019 predstavuje Obrazek 7. PreZiti za obdobi 2015-2019 v pribéhu 5 let predstavuje
Tabulka 1.
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Obrazek 7
Mira preziti 2000-2019.
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Pozndmka. Prevzato z Czech Childhood Cancer Information System.

Tabulka 1
Pétileté leté preziti dle typu zhoubného nadoru v obdobi 2015-2019.

Typ zhoubného nadoru Sleté Dolni Horni
prezZiti  hranice hranice
(%) IS IS
I.  Leukémie 90.4 87.4 92.7
II. Lymfomy 95.3 91.6 97.4
[ll. Nadory CNS artzné intrakranialni a intraspinalni nadory 78 733 82.1
IV. Neuroblastom a jiné nadory bunék perifernich nervi 88.3 79.8 93.4
V. Retinoblastom 96.6 78.6 99.5
VI. Nadory ledvin 87.9 71.8 95.1
VII. Nadory jater 64.1 40.9 80.2
VIIl. Zhoubné nadory kosti 75.2 64.1 83.3
IX. Sarkomy mékkych tkani a jiné extraosealni sarkomy 69.3 60.3 76.7
X. Nadory ze zarodecnych bunék, nadory trofoblastu 93.7 86.7 97.1
a novotvary pohlavnich organl
Xl. Jiné maligni epitelidlni novotvary a maligni melanomy 95.6 92.6 97.4

Pozndmka. IS= interval spolehlivosti. Prevzato z Czech Childhood Cancer Information System.
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Odhaduje se, Ze mezi roky 2020 az 2050 bude celosvétové pfiblizné 13,7 milion( novych pfipad
détského onkologického onemocnéni (Atun et al., 2020). V soucasné dobé je v Evropé priblizné
500 tisic vylécenych détskych onkologickych pacientl (Kepdk, 2022). JelikoZ se v nasi praci
zabyvame i jednou z nejcastéjsich détskych onkologickych onemocnéni — leukemii, pfinasime
dale v textu bliz$i statistiky ktomuto onemocnéni. Pfehled vyvoje onemocnéni v letech
1994-2020 uvadi Obrazek 8, ktery v danych letech zohledriuje pohlavi pacient(l. Dle aktualné
dohledatelnych statistik ¢ini v Ceské republice pétileté preZiti za obdobi 2015-2019 u chlapci
91.3 % a 89.1 % u divek.

Obrazek 8

Pocet pacientt s leukemii v jednotlivych letech dle pohlavi.
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Pozndmka. Prevzato z Czech Childhood Cancer Information System.

Uspéchu v 1é¢bé bylo dosazeno diky systematickému klinickému vyzkumu, zavedenim intenzivni
chemoterapie v kombinaci s [écbou operacni a radioterapii a také diky organizaci péce o détské
pacienty, kterd je ve vyspélych zemich nevyjimaje Ceskou republikou sméFovana
do specializovanych center détské onkologie (Kepak, 2022). V Ceské republice se povaZuje
za optimalni existence onkologického centra poskytujiciho komplexni péci v plném rozsahu

pro oblast se 4-5 miliony obyvatel (Ministerstvo zdravotnictvi CR, 2014). V souéasné dobé
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se u nas nachazi 2 onkologicka centra, a to ve Fakultni nemocnici v Motole — pro détské pacienty
z Cech a ve Fakultni nemocnici Brno — pro détské pacienty z Moravy a Slezska. Péce o détské
onkologické pacienty je garantovana Pediatrickou sekci Ceské onkologické spole¢nosti.

Mezi dalsi (necentralizovana) pracovisté v oblasti détské onkologie patfi napf. Fakultni
nemocnice Plzen (Détska klinika, oddéleni hemato-onkologické), Fakultni nemocnice Hradec
Kralové (Détska klinika), Nemocnice Ceské Bud&jovice (Détské oddéleni, détska
hematoonkologie), Fakultni nemocnice Ostrava (Klinika détského lékafstvi, oddéleni détské
hematologie a hematoonkologie), Fakultni nemocnice Olomouc (détskd klinika, détska
hematoonkologie), Masarykova nemocnice v Usti nad Labem (Dé&tska klinika, dé&tské
hematologické centrum).

Kepdk (2022) uvadi, Ze dlouhodobé zndamym problémem je tranzice péce vylécenych
détskych pacientl v dobé dosaZeni dospélosti. V této dobé se vyznamna Cast pacientl vytraci
ze sledovani specializovanych pracovist a stava se tak, Zze ¢ast z nich neni déle sledovana
na zadném pracovisti a ¢ast je sledovana u ambulantnich specialistd ¢i praktickych Iékar(, ktefi
ovsem nemusi mit dostatek informaci k optimalnimu sledovani vylééenych pacientl. Bajciova
(2016) zminuje, Ze tato tranzice zdravotni péce je dlouhodoby proces vyZadujici
multidisciplinarni spolupraci, zdroje a organizaci, které vyhovuji jak lékafi, tak samotnému
pacientovi. Pro Ceskou republiku je preferovan centralizovany model se dvéma centry néasledné
péce v Brné a v Praze.

Dispenzarni onkologickd ambulance Fakultni nemocnice U svaté Anny v Brné poskytuje
vysoce specializovanou preventivni a [é¢ebnou péci pacientlim, trvale monitoruje a vyhodnocuje
vyskyt moznych pozdnich nasledkd nadorovych onemocnéni a jejich Iécby a zkouma faktory,
které je ovliviuji. V soucasné dobé Dispenzarni ambulance v Brné stejné jako v Praze
systematicky neresi oblast pohybového chovani, které je nedilnou soucasti zdravého Zivotniho
stylu a soucasné jednim z dulezitych pilifa prevence pfi predchazeni pozdnim nasledkim IécCby.
Dosud také neexistuji v Ceské republice studie, které by tuto cilovou skupinu z pohledu
pohybového chovani pristrojové charakterizovaly a dlouhodobé sledovaly.

V ramci sledovani pozdnich nasledk( lécby vznikl celosvétovy projekt s nazvem The
International Late Effects of Childhood Cancer Guideline Harmonization Group (IGHG). Tento
projekt spojuje nékolik narodnich skupin pro tvorbu pokynl a doporuceni ve spolupraci
se skupinou PanCare Guidelines Group. Cilem tohoto projektu je vytvofit spolec¢nou vizi
a strategii pro sledovani zdravotnich problém{, optimalizovat kvalitu péce a zvysit kvalitu Zivota
déti, dospivajicich a mladych dospélych, ktefi prezili onkologické onemocnéni (International

Guideline Harmonization Group, 2023).
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Ackoliv mezi cile skupiny patti podpora zdravého Zivotniho stylu, zajisténi prabézného
sledovani zdravotniho stavu, usnadnéni vcasného odhaleni pozdnich nasledk( Iécby
a poskytovani poradenstvi v rdmci véasnych intervencnich strategii slouzicich k upevnéni zdravi,
i zde chybi v ramci doporuceni systematické sledovani pohybového chovani u danych pacient(.
Domnivame se, Ze dana oblast je v ramci dispenzarizace chybéjicim dilkem do komplexniho

sledovani a podpory pacienta.

2.2 Pohybové chovani

Pohybové chovani je definovano jako soubor sedavého chovani, pohybové aktivity
a spanku (Fairclough et al., 2017; Kuzik et al., 2022; Wilhite et al., 2023). Tyto tti definované typy
pohybového chovani maji pfimy vztah k nasemu zdravi (Lewthwaite, Effing, Olds, & Williams,
2017).

Sedavé chovani je definovdno jako chovani, které je charakterizované energetickym
vydejem < 1,5 metabolického ekvivalentu (Tremblay et al., 2017). Pfikladem sedavého chovani
u dospélych osob je napriklad sledovani televize, fizeni auta, ¢i sedavé zaméstnani (Dempsey et
al., 2020). Sedavé chovani mlze byt ovliviiovano nékterymi environmentalnimi faktory jako
je napriklad znecisténé ovzdusi, dopravni zacpy, nedostatek parkd a chodnikl pro chodce nebo
také nedostatek zon urcenych krekreaci Ci sportu. Také soucasny digitalni svét pozitivné
koreluje se sedavym zplsobem Zivota. Je tedy velky predpoklad, Ze sedavé chovani na zakladé
téchto faktord bude stale vice naristat (Fennell, Barkley, & Lepp, 2019; Park, Moon, Kim, Kong,
& Oh, 2020).

Oproti tomu se tento pojem casto nespravné zaménuje s pojmem ,,pohybova inaktivita”.
Pohybova inaktivita se v soucasné dobé poji s nedostatkem dodrZzovani doporucené urovné
pohybové aktivity. Jednd se tedy o nedostatecné mnozstvi stfedné intenzivni aZ intenzivni
pohybové aktivity (MVPA) nedosahujici doporuceni pro pohybovou aktivitu (Tremblay et al.,
2017; Van der Ploeg & Hillsdon, 2017). V sou¢asném pojeti je pohybova inaktivita chdpana jako
svétova pandemie, kterd s sebou nese vyrazné zdravotni a ekonomické dopady (Pratt, Varela,
Salvo, Kohl, & Ding, 2020).

Nedostatecnd pohybova aktivita je také vyznamnym rizikovym faktorem napf.
kardiovaskularnich onemocnéni, obezity, neinfekénich onemocnéni, hypertenze, osteoporazy,
diabetu nebo nékterych typl onkologického onemocnéni (Booth, Roberts, Thyfault, Ruegsegger,

& Toedebusch, 2017; Sari, 2009).
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Pohybova aktivita je definovana jako jakykoliv pohyb, ktery je vykonavan kosternim
svalstvem a u kterého se vyZzaduje energeticky vydej (Caspersen, Powell, & Christenson, 1985).
Dalsi definice popisuje PA vice komplexnéji — jako aktivitu, kterd zahrnuje pohyb, jednani
a vykony lidi v kulturné specifickych prostorech a kontextech. Tato aktivita je ovlivnéna skalou
emoci, zajmU, pokyn(, vztahd, myslenek (Piggin, 2019). Tato definice je odlisna napftiklad
v prenosu pozornosti na ¢lovéka (oproti kosternimu svalstvu) a na vnimani vytvareni hodnot
(vysledky prace lidské cinnosti, umélecké vykony atd..) oproti vydeji (spotfebované energii)
(Piggin, 2020). Kumar, Robinson a Till (2015) rozlisuji nizkou intenzitu PA, ktera je trvala a pfi niz
srde¢ni a dechova frekvence a télesna teplota stoupaji nad klidové hodnoty (rozmezi 1-3 MET,
napf. prochazka, stani). Stfedni intenzita PA se vyznacuje schopnosti pohodIlné mluvit, ale jiz
je obtizné plynule zpivat (rozmezi 2-6 MET napf. jizda na kole, rychla chlize). Intenzivni PA
odpovida béhu nebo velmi naro¢né manualni praci (6-9 MET, napf. prace s lopatou). Kombinace
stfedni aZ vysoké intenzity PA je nejvice pfinosna pro lidské zdravi. V absolutnim meéfitku
se MVPA tyka pohybové aktivity, kterd je vykonavana pti >3 MET (Farooq et al., 2020).

Bull et al. (2020) dale doplriuje toto déleni intenzity o méfitko vztahujici se k osobni
kapacité jedince na skale 0-10. V ramci nizké intenzity PA se hodnoceni pohybuje v rozmezi
2-4, u stfedni intenzity PA 5-6, MVPA je obvykle 5 a vice na desetibodové stupnici.

Pohybova aktivita je také charakteritovana prostfednictvim principu ,,FITT“, kde ,,F“ znaci
frekvenci, ,1“ intenzitu, , T ¢as a ,T“ typ PA. Frekvence udavd, jak casto je clovék pohybové
aktivni, intenzita znaci, jak moc intenzivni PA je, ¢as udava dobu trvani PA a typ udava typ PA
(Rhodes, Janssen, Bredin, Warburton, & Bauman, 2017). Je potieba si také uvédomit,
Ze pohybova aktivita neni protikladem sedavého chvovéni. Za pohybové aktivni jsou
povaZavovani ti, ktefi dosahnou doporucené urovné pohybové aktivity, cozZ jim ovsem nebrani
vénovat ¢ast Casu (nékdy i znacnou cast) sedavému chovani (Pate, Mitchell, Byun, & Dowda,
2011; Thivel et al., 2018).

Dalsim typem pohybového chovani je spanek. Spanek je u ¢lovéka doprovazen posturalni
polohou, zavienyma oc¢ima a klidem v chovani. Je opakujici se jev, vykazujici vratny
neurebehaviordlni stav percepéni odpojenosti od okoli (Carskadon & Dement, 2005). Svétova
zdravotnickd organizace (World Health Organization, 2004) popisuje spanek jako zakladni
potiebu ¢lovéka, ktera je nezbytnd pro dobré zdravi, kvalitu Zivota a vykon jedince béhem dne.
Dalsi z definic popisuje spanek jako neurologicky dynamické chovani, které je doprovazeno
fyzickym klidem, stavem rychlé reverzibility a zvysenym prahem vzruseni (Assefa, Diaz-Abad,
Wickwire, & Scharf, 2015). Casto se také setkdvdme s pojmem spankové zdravi. Dochazi zde
ke snaze identifikovat charakteristiky spanku, které mohou byt spojeny s fyzickou a dusevni

pohodou. Pro méfitelnost spankového zdravi se jevi jako nejvyznamnéjsi sledovani spankové
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efektivity, doby trvani spanku, umisténi spanku v rdmci 24h dne, subjektivni hodnoceni
“dobrého” ¢i “Spatného” spanku a spankova bdélost (Buysse, 2014). Vnimani spankového zdravi
nabizi v poslednim desetileti obraceny pfistup ke sledovani spanku, kdy se vyzkumnici v této
oblasti zamérovali spiSe na sledovani Uzkého okruhu spankovych problémd, které byly

orientovany vice na nemoci nez na celkové zdravi (Hale, Troxel, & Buysse, 2020).

2.2.1 Benefity a rizika jednotlivych typi pohybového chovani

Sedavé chovani

Vysoka mira sedavého chovani nepfiznivé souvisi s Urovni pohybové aktivity, kognitivnimi
funkcemi, depresemi a celkové s kvalitou Zivota, kterd je Uzce spjata se zdravim clovéka
(Saunders et al., 2020). Sedavé chovani, které je spojené se screen time u déti skolniho véku,
mUzZe také nepfiznivé pUsobit na spanek (Hale et al., 2018). Odhadovany celosvétovy priimér
uvadi, Ze se u déti kumuluje az 8 h sedavého chovani, coZ je az 50 % bdélého dne straveného
vsedé (Bauman, Petersen, Blond, Rangul, & Hardy, 2018). Sedavé chovani spojené se $kolni
dochazkou je nepftiznivé pro ostatni komponenty pohybového chovani, ovsem pfiznivé
pro kognitivni a socidlné emocni ukazatele (Kuzik et al., 2022). Dle Svétové zdravotnické
organizace vice nez 31 % lidi starsich 15 let travi pohybovou aktivitou nizké intenzity méné nez
2,5 hodiny tydné. Stim je Uzce spojeno sedavé chovani, s kterym souvisi zhruba 3,2 milionu
umrti roéné (Hall, Laddu, Phillips, Lavie, & Arena, 2021). Biswas et al. (2015) uvadi, Ze dospéli
travi sedavym chovanim vice nez polovinu dne.

Sedavé chovani je negativné spojeno s metabolickymi poruchami jako jsou napfiklad
diabetes mellitus, hypertenze a dislipidémie, kardiovaskularnim onemocnénim, zvysenym
rizikem rakoviny, osteoporozou, muskuloskeletalni poruchy, obezitou, depresemi a kognitivnimi

poruchami (Hamburg et al., 2007; Park et al., 2020).

Pohybov3 aktivita

Védecké dlkazy potvrzuji, Ze pravidelna pohybova aktivita ma velky vliv na primarni
a sekundarni prevenci chronickych onemocnéni a je spojena se snizenim rizika pfedcasného
umrti (Warburton, Nicol, & Bredin, 2006). Autofi Ruegsegger a Booth (2018) ve své studii uvadéji
mozné zhorseni 40 stav(, které jsou zplsobené nedostatkem pohybové aktivity souvisejici
sristem, dospivanim a starnutim v pribéhu Zivota: zrychlené biologické strarnuti,
kardiorespiracni zdatnost, arterialni dyslipidémie, rovnovaha, zlomeniny kosti, rakovina prsu,

kognitivni funkce, rakovina tlustého streva, srdec¢ni selhani, zacpa, ischemicka choroba srdecni,
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hluboka Zilni trombdza, deprese a Uzkosti, divertikulitida, rakovina délozniho Cipku, endotelidlni
dysfunkce, erektilni dysfunce, onemocnéni Zlucniku, téhotenska cukrovka, hemostaza,
hypertenze, imunita, inzulinova rezistence, poddajnost velkych tepen, metabolicky syndrom,
nealkoholické ztucnéni jater, obezita, artréza, osteopordza, rakovina vajecnikd, mira bolesti,
onemocnéni perifernich tepen, preeklampsie, syndrom polycystickych ovarii, prediabetes,
revmatoidni artritida, sarkopenie, mrtvice, zmensena tuhost Slach, diabetes mellitus 2. typu.
Zdravotni pfinosy PA jsou nezpochybnitelné a kazdy ¢lovék mlze mit prospéch z toho, Ze je vice

pohybové aktivni (Warburton & Bredin, 2016).

Spéanek

Spéanek je velice dllezZity pro zdravi a pohodu déti, dospivajicich a dospélych (Matricciani,
Paquet, Galland, Short, & Olds, 2019). Spanek je nezbytny pro homeostazu mozku, jeho
plasticitu a dusevni zdravi (Maier & Nissen, 2017). Zdravy spanek ovsem vyZzaduje primérenou
dobu spanku, jeho nacasovani, pravidelnost a absenci spankovyvh poruch (Ohayon et al., 2017).
Mezi benefity zdravého spanku patti napf. nizsi riziko kardiovaskularnich onemocnéni, diabetu
2.typu nebo vyssi kvalita Zivota Ci kognitivnich funkci (Belmon, van Stralen, Busch, Hamsen, &
Chinapaw, 2019; Chaput et al. 2016; Meltzer, Williamson, & Mindell, 2021; Paruthi et al., 2016;
Short et al. 2018).

V nize uvedenych studiich byly také popsany pravdépodobné spojitosti mezi spankovou
efektivitou a Umrtnosti (Hublin, Partinen, Koskenvuo, & Kaprio, 2007), metabolickym
syndromem (Troxel et al., 2010), diabetem (Lou, 2012), hypertenzi (Vgontzas et al., 2009),
ischemickou chorobou srdec¢ni (Grandner, Jackson, Pak, & Gehrman, 2012) a depresi (Baglioni
et al., 2011). Velmi podobné korelaty byly nalezeny také u parametru , doba trvani spanku”
a metabolickym syndromem (Hall et al., 2008), diabetem (Yaggi, Araujo, & McKinlay, 2006),
hypertenzi (Stranges et al., 2010), ischemickou chorobou srdec¢ni (Hoevenaar-Blom, Spijkerman,
Kromhout, van den Berg, & Verschuren, 2011), zhorSenou neurobehavioralni vykonnosti (Van

Dongen, Baynard, Maislin, & Dinges, 2004) a Umrtnosti (Hublin et al., 2007).
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2.2.2 Zdkladni doporuceni v jednotlivych typech pohybového chovani

Sedavé chovani

Jedno z prvnich doporuceni v oblasti sedavého chovani uvedla The Canadian Society for
Exercise Physiology v partnerstvi s The Healthy Active Living and Obesity Reserach Group. Tyto
smérnice byly vypracovany pro déti ve véku 5-11 let a mladez ve véku 11-17 let (World Health
Organization, 2019). Doporuceni uvadéji, Ze pro zdravotni ptinosy by tyto cilové skupiny mély
minimalizovat cas, ktery stravi sedavym chovanim. Toho lze dosdahnout omezenim casu
strdvenym u obrazovky na ne vice neZ 2 hodiny denné a omezenim casu stravenym ,vsedé”

(verejna doprava, Cas straveny v mistnosti atd...) (Tremblay et al., 2011).

Pohybova aktivita

Doporucena pohybova aktivita pro déti a dospivajici (5-17 let), vychazejici ze smérnice
Svétové zdravotnické organizace z roku 2020, je v prdméru alespor 60 min MVPA denné. Z toho
je také doporucéeno alespon 3 dny v tydnu zahrnout PA vysoké intenzity a PA na posileni svall
a kosti (Chaput et al., 2020). Ve vétsiné dosud vydanych mezinarodnich doporuceni (Parrish et
al., 2020) v ramci kritéria ,Cas” straveny pohybovou aktivitou panuje shoda a uvadi se, Ze déti
by mély denné vénovat 60 minut pohybové aktivité. Pouze Némecko ve svém doporuceni uvadi
90 minut a vice pohybové aktivity denné (Ritten et al., 2016). Pro dospélou populaci (18-64 let)
je stanoveno v ramci tydenniho objemu 150-300 minut stfedni intenzity PA nebo 75-150 minut

vysoké intenzity PA. Pfipustna je také ekvivalentni kombinace MVPA (Bull et al., 2020).

Spéanek

Doporuceni doby trvani spanku pro déti ve véku 6—13 let je stanoveno National Sleep
Foundation’s na dobu 9 aZ 11 hodin a skupinu dospivajicich ve véku 14-17 let na dobu 8-10
hodin. Pro dospélou populaci (18-64 let) je doporuceno 7 az 9 hodin spanku (Hirshkowitz at all,
2015). Oproti tomu American Academy of Sleep Medicine vydala doporuceni trvani doby spanku
v ramci 24 hodin pro déti ve véku 6-12 let na 9-12 hodin a pro vékovou skupinu 13-18 let
na 8-10 hodin. Dané doporuceni maji vést k podpore optimalniho zdravi (Paruthi et al., 2016).
U dospélé populace American Academy of Sleep Medicine and Sleep Research Society
doporucuje 27 h spanku za noc (Watson et al., 2015). Centers for Disease Control and Prevention
doporucuje pro déti skolniho véku denné alespori 10 hodin spanku a pro dospélé 7-8 hodin
spanku za noc (Barnes & Drake, 2015).

Ackoliv je mnoho doporuéeni zastitovano Svétovou zdravotnickou organizaci, neni spanek

u déti a dospélich vsoucasné dobé soucasti jejich doporuceni (Bull et al., 2020). Spanek
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se objevuje pouze v ramci pokyn( pro pohybovou aktivitu a sedavé chovani u déti do péti let

véku (World Health Organization, 2019).

Studie poslednich let (Moore et al., 2021; Tapia-Serrano et al., 2022) poukazuji na nutnost
vnimani komplexniho 24hodinového doporuceni pohybového chovani zaméreného na posileni
zdravotnich pfinosud. Vychazi se z predpokladu, Ze sedavé chovani, PA o nizké intenzité, MVPA
a spanek v ramci 24hodinového pohybového chovani souvisi se zdravim (Ross et al., 2020).
Védecké dikazy naznaduji (Janssen et al., 2020), Ze sloZeni pohybového chovani béhem 24hodin
souvisi se zdravim a Ze je tedy vhodné sloucit jednotlivd doporuceni pro spanek, pohybovou
aktivitu a sedavé chovani do jednoho komplexniho doporuceni, jako jsou naptiklad Kanadské
pokyny pro 24hodinovy pohyb pro dospélé ve véku 18—64 let a dospélé ve véku 65 let a starsi
(Ross et al., 2020). Obrazek 9 popisuje pohyby, které se odehravaji béhem dne ve dvou slozkach:
vnitfni kruh predstavuje hlavni kategorie pohybového chovani vyuzivajici energeticky vyde;j.

Vnéjsi kruh predstavuje obecné kategorie vyuzZivajici polohy téla (Tremblay et al., 2017).

Obrazek 9
Konceptudlni model zaloZeny na pohybu usporddaného do 24hodinového obdobi (Tremblay et

al., 2017)
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V ramci celkového pohybového chovani se doporucuje, aby déti ve véku 5-17 let mély
denné alesponl 60 minut stfedné az vysoké intenzity PA, nemély vice nez 2 hodiny stravené
sledovanim obrazovky a mély 9—11 hodin dobrého spanku (Guan et al., 2020). Pro dospélé je
doporuceni vychazejici z Kanadského 24hodinového doporuceni pro dospélou populaci (18-64
let) nasledujici: 150 minut stfedné az vysoké intenzity PA tydné, 7-9 hodin dobrého spanku
denné a omezeni sedavého chovani ne na vice nez 8 hodin denné, ztoho by ¢as straveny

sledovanim obrazovky nemél pfesdhnout 3 hodiny denné (Ross et al., 2020).

2.2.3 Pohybové aktivity v oblasti détské onkologie

U déti a dospivajicich s onkologickym onemocnénim je pohybova aktivita a cviceni
bezpecné a prospésné. | pres toto zjisténi neni ovSem tato populace dostatecné aktivni,
aby ziskala zdravotni vyhody, které PA a cviceni pfindsi (Wurz et al., 2021a).

Autofi Baumann, Bloch a Beulertz (2013) zabyvajici se problematikou pohybovych aktivit
v détské onkologii uvadi, Ze pravidelna pohybova aktivita vede ke zmirnéni ¢i predejiti pozdéjsich
nezadoucich ucinkl 1écby. Diky ni dochazi po lé¢bé napriklad ke sniZeni Unavy, podpofe
imunitniho systému, spanku a celkové kvality Zivota. Pozitivni Ucinky PA v oblasti détské
onkologie potvrzuji i dalsi studie (Demark-Wahnefried et al., 2005; Paxton et al., 2010; Rustler
et al., 2017). | pfes vSechny vyhody pravidelné PA jsou déti a dospivajici po onkologickém
onemocnéni v obdobi remise méné pohybové aktivni nez jejich vrstevnici (Florin et al., 2007;
Spreafico, Murelli, Timmons, Massimino, & Barr, 2019). Soucasné s nedostatecnou PA se rizikem
stava i zvysena mira sedavého chovani, ktera navic predstavuje dalsi riziko v podobé chronickych
onemocnéni (Wu et al, 2019).

U nejpocetnéji zastoupené skupiny — déti s akutni lymfoblastickou leukemii pravidelna
pohybovd aktivita zlepSuje kvalitu Zivota (Lemay et al., 2020), kardiorespiracni zdatnost
(Tonorezos et al., 2013), neurokognitivni funkce (Phillips et al., 2020), sniZuje narist hmotnosti
(Robien, Ness, Klesges, Baker, & Gurney, 2008). Naopak sedavé chovani zvysuje u této cilové
skupiny skodlivé ucinky lécby, obezitu, vznik metabolického syndromu nebo kardiovaskularniho
onemocnéni (Jarveld et al., 2010; Saunders et al 2020). Presto vSechno lze ovsem ocekavat,
Ze i zde bude dochazet ke sniZeni pohybové aktivity a k nedosazeni doporuceni jejich plnéni,

ackoliv je to pro tuto cilovou skupinu velmi Zadouci (Florin et al., 2007; Ness et al., 2015).
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Doporuceni v oblasti pohybového chvovani u déti a dospivajicich s onkologickym
onemocnénim

V rdmci podpory pohybové aktivity a motivaci k pohybové aktivnimu Zivotnimu stylu byly
vytvoreny ,, Pokyny multidisciplinarni sité ActiveOncoKids pro zajisténi pohybu a cvic¢eni v détské
onkologii: doporuceni zaloZzend na konsensu” [Multidisciplinary Network ActiveOncoKids
guidelines for providing movement and exercise in pediatric oncology: Consensus-based
recommendations] (Gotte et al., 2022). Cilem tohoto némeckého projektu je spolupracovat
na zajisténi cvicebnich programi a odpovidajici pohybové podporfe déti a dospivajicich
s onkologickym onemocnénim (Netzwerk Activeoncokids, 2024). Vystupem je jedenacti bodové

doporuceni, které nize uvadime.

Doporuceni 1 - Prostredi privétivé ke cviceni

VSechny déti a adolescenti béhem a po maligni nemoci by méli obecné mit moznost
dodrZovat,,Narodni doporuceni pro pohybovou aktivitu“ podle Riitten et al. 2016 (60—180 minut
denné v zavislosti na véku). To znamena, Ze prostiedi nemocnic (poskytovani konkrétnich
prostor a odbornik( na oblast pohybové aktivity) by mélo byt pratelské a pristupné ke cviceni

a pohybu.

Doporuceni 2 - Aktivni zapojeni déti a adolescentu

PFi provadéni doporuceni tykajicich se pohybové aktivity a cviceni by mél byt zohlednén
zdravotni stav a preference déti a mladistvych. To znamena, Zze by méli mit moZnost odmitnout
nabidku cviceni a zaroven byt aktivné zapojeni do rozhodovani o obsahu a charakteristikach

cviceni, jako jsou objem, trvani, intenzita a doba odpocinku.

Doporuceni 3 - Integrace intervenci pohybového cvic¢eni

Béhem akutni onkologické lécby by mély byt cilené intervence pohybového cviceni
zafazeny do bézné klinické praxe jako soucast celkové podpory pohybu. Ode dne stanoveni
diagndzy je toto cviceni individualizované, cilené a fizené kvalifikovanymi odborniky a probiha

az 5x tydné.

Doporuceni 4 - Podpora pro preZivsi a pacienty v paliativni péci

Béhem sledovani pacientl po onkologické nemoci a v paliativni péci by podpora pohybu
a pohybového cvi¢eni méla byt zaloZzena na individualnich potfebach a prizplsobena Zivotnim
podminkam, motivaci a zdravotnim omezenim pacienta. To zahrnuje (a) intervencni cvi¢eni

a/nebo (b) poradenstvi o podpofe pohybu v kazdodennim Zivoté. Je tfeba podpory zejména
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pro nasledujici skupiny, které proto obdrzi cilenou a aktivni nabidku podpory: déti/dospivajici/
mladi dospéli s pohybovym nebo smyslovym postizenim; déti a dospivajici s velmi neaktivnim
Zivotnim stylem; dospivajici blizci pfechodu k dospélé mediciné; vsichni ti, ktefi projevi o tuto

podporu zajem.

Doporuceni 5 - Zajisténi adekvdtni komunikace informaci

Je nezbytné zajistit vhodné sdileni informaci o zdravotnim stavu pacient( vcas, komplexné
a strukturované. To zahrnuje pravidelnd setkani, transparentni dokumentaci intervencéniho
cviceni a zohlednéni zdravotnich aspektl a neZzadoucich ucinkd lécby, aby bylo zajisténo

bezpecné intervencni cviceni.

Doporuceni 6 - Vhodné lékarské vzdeélani zaméstnanci

Odbornici na cviéeni by méli byt zahrnuti do internich systému zajistovani kvality
nemochic pro manipulaci s Iékafskym vybavenim (napf. pulzni oxymetr, EKG monitor atd.)
a pomuckami (napt. berle, choditka, invalidni vozik atd.), hygienickymi, bezpecnostnimi

a pracovnimi pokyny a dalsimi predpisy tykajicich se jejich pracovni oblasti.

Doporuceni 7 - Zohlednéni lékarskych ukazatelli pro prevenci neZddoucich situaci

V pripadé zdravotnich stavl spojenych se zvySenym rizikem vaznych nezadoucich situaci
(napf. po chirurgickém zakroku, pocet krevnich desticek <20 000/ul krve, akutni riziko
zlomeniny) by méla byt zvdZena individualizovand podpora pohybu a intervence pohybového
cviceni. Toto cviceni by mélo byt individudlné koordinované v ramci lékatrského tymu a pacienta

jako soucast péce 1:1.

Doporuceni 8 - VyuZiti védeckych poznatk( o pohybovém cviceni

Podpora pohybu a intervence pohybového cvi¢eni by mély byt planovany a podavany
podle nasledujicich princip(: dobrovolnost (A), vzdélavani o pohybovém cviceni (B) a zohlednéni
pacientovych specifickych podminek (C). Cil intervence pohybového cviceni je komunikovan
transparentné a ma byt planovan individualné (D). Zacina se zjisténim anamnézy pacienta (E)

a nasleduji obecné principy védy o pohybu (F) a informace o samotném tréninku (G).

Doporuceni 9 - Cilené intervence pohybového cviceni za ucelem sniZeni unavy a fyzické
kapacity
Snizend fyzicka kapacita a Unava jsou indikacemi pro intervence pohybového cvic¢eni

ve vsech fazich nemoci. Tyto cilené intervence mély byt nabizeny s dohledem po dobu prvnich
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8 tydn(, minimalné 2x tydné po dobu 15 az 30 minut. Intervence by mély pozitivné ovliviiovat

aerobni kapacitu, svalovou silu a funkéni mobilitu, stejné jako symptomy Unavy.

Doporuceni 10 - Zohlednéni preferenci a pfdni pro zlepseni kvality Zivota

Aby se zlepsila kvalita Zivota, mély by byt intervence pohybového cviceni poskytovany
podle preferenci a pfani déti a adolescentl. Klicovymi sloZzkami jsou posilovani pozitivniho
vhimani sebe sama, redukce nezadouciho stresu a podpora zapojeni do socialnich vztahi

se svymi vrstevniky.

Doporuceni 11 - Pfekondni bariér brdnicich v pohybu
Pro prekonani osobnich, environmentalnich a kazdodennich pohybovych bariér by mély
byt hledany individualni fesSeni interdisciplindarnim tymem spolecné s pacienty. Tato reseni by

méla byt zaloZena na hlavnich principech komunikace, orientace na zdroje a motivaci k pohybu.

V soucasné dobé jsou pokroky v oblasti pohybové aktivity u déti s onkologickym
onemocnénim pomalé, coz mlze byt zplsobeno malou mirou spoluprace a nedostatkem
pokynl pro pohybovou aktivitu této cilové skupiny (Wurz et al., 2021b). V reakci na tuto
skutecnost byl zahdjen také projekt The international Pediatric Oncology Exercise Guidelines
(iPOEG). Cilem projektu je identifikovat nejlepsi dostupné dikazy v oblasti pohybové aktivity
na mezinarodni Urovni a vytvofit nasledna doporuceni. Zastitujici instituci projektu je University
of Calgary, Faculty of Kinesiology. Soucasti projektu jsou odbornici z fad lékarl, vyzkumnika,
psychologli a dalSich. V roce 2022 vstopil do tohoto projektu i zastupce Ceské republiky, autor
této disertacni prace Tomas Vyhlidal. V ramci projektu byla vytvorena sada nastroj(, které maji
podporovat déti a dospivajici s onkologickym onemocnénim k pohybu. Sada obsahuje
doporuceni pro vékovou skupinu 11 let a méné a vékovou skupinu 12—-18 let. Na vytvoreni téchto
doporuceni se podileli samotni pacienti, pecovatelé, poskytovatelé zdravotni péce, komunitni
organizace a kvalifikovani odbornici v oblasti pohybové aktivity.

Byly také identifikovany jednotlivé vyzkumné oblasti, jejichZ feSeni bude rozhodujici pro pokrok

v oblasti détské onkologie a pohybové aktivity (Wurz et al., 2021b).

1) Spoluprdce napfic pracovisti pro zajisténi spolehlivosti studif
Jak jiz bylo zminéno, onkologické onemocnéni u déti a dospivajicich je vzacné.
V dUsledku toho se na jednom pracovisti vyskytuje relativné malo probandi. Pocétem

nedostatecné studie brani vyzkumnikdim vyvozovat robustni zavéry. Spoluprace na tzv.
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2)

3)

4)

5)

6)

yvicemistnych” studii by umoznila zvyseni poc¢tu vyzkumného vzorku a lepsi zkoumani
a pochopeni vztah(l mezi pohybovou aktivitou a fadou dalsi vysledkd.

Provadeni komplexnich intervenci k uspésné zméné chovdni

Intervence na zménu chovani (napf. zvySeni Urovné pohybové aktivity) by mély byt
komplexni a zohledrfiovat povahu onemocnéni, |é¢bu a mnoho dalSich prekazek, které
se mohou u této cilové skupiny vyskytnout. Vyzkumnici by se mohli kromé zaméreni
na psychologické determinanty chovani zaméfit také na vyvoj a testovani efektivity
Skoleni pedagogtl a dalsich osob plsobicich v této komunité (napf. rodice, vrstevnici).
Tyto zdméry by mohli lépe podporovat udrzZitelné chovani PA, coz mulze vést
k pozitivnim kraktodobym i dlouhodobym vysledkim.

Urceni prioritnich vysledku a zajisténi konzistence ndstroji méreni

S identifikaci prioritnich vysledk(l je spojen také vyvoj adresadfe dostupnych
a spolehlivych nastroji a technik pouzivanych k méreni. K hodnoceni v oblasti daného
tématu je vyuZita fada rlznych nastroji, coz brani vyzkumniklm ve schopnosti
porovnavat a shromazdovat vysledky. ldentifikace danych spolehlivych nastroj
a technik mlze byt narocnd, protoze v této poulaci jich bylo testovano jen velmi malo.
Tam, kde tyto nastroje nejsou k dispozici, by vyzkumnici mohli zvazit provedeni
ovérovacich studii, sbér kvalitativnich a kvantitativnich dat a také vyvoj novych nastroja.
Vyvoj (nebo integrace s) databdzi (nebo registrii) pro sledovdni PA v ase

| pfestoZe jsou vyhody PA znatelné, v soucasné dobé nejsou informace o méreni
a vysledcich PA integrovany do existujicich onkologickych databazi. Zahrnuti téchto
informaci mlZe objasnit vzorce zmén, interakce mezi proménnymi a rozdily v ramci
podskupin populace v pribéhu casu. Také zahrnuti téchto informaci od stanoveni
diagndzy umozni pochopit kratkodobé a dlouhodobé vzorce a dopady PA, coz poskytne
dlikazy pro lepsi obhajobu role PA.

Posouzeni prekdzek pro realizaci pohybové aktivity

Systematické vyhodnocovani a pochopeni prekazek (jako napf. Unava, nevolnost, nizka
kondice) mliZze umozZnit [épe pochopit a planovat udrZitelnost po skonceni intervenéniho
obdobi.

Prizplsobeni pro zajisténi bezpecnosti a prospésnosti v pribéhu nddorového
onemocnéni

Vétsina studii zkouma ucinky pohybové aktivity béhem intenzivni 1é¢by nebo po lécbé.
Vyzkumné studie by bylo vhodné zaméfit i do jinych fazi onkologického onemocnéni,
napf. pfi diagndze (mozZnosti rehabilitace), dlouhodobé po Ié¢bé (udrzovaci Ucinky PA),

v paliativni fazi (pohyb jako podplirna pécée) nebo béhem prechodl téchto jednotlivych
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fazi. Zaméreni by mélo vést ke stanoveni intenzity, typu, frekvence a dobé trvani
pohybové aktivity, aby s témito atributy mohlo byt v jednotlivych fazich onkologického
onemocnéni manipulovano.

7) DodrZovani standardi pro poddvdni studii za ticelem zvyseni kvality
Pfisnost a dlvéryhodnost vyzkumnych studii budou v rychle se rozvijejici oblasti détské
onkologie a oblasti pohybovych aktivit nezbytné. Je potifeba se také zaméfit
na transparentnost a replikovatelnost téchto studii.

8) ZvaZovadni alternativnich ndvrhi studii pro vytvoreni pevného zdkladu, zvyseni externi
validity a reseni etickych aspekti poskytovani PA
Studie s malym vzorkem, pilotni, kohortni a/nebo pfipadové kontrolni studie mohou
polozZit silny zaklad pred definitivnimi randomizovanymi kontrolovanymi studiemi
testujicimi hypotézy pfricinné souvislosti. Vyzkumnici by méli také uvaZovat
o nejvhodnéjsim designu studie, ktery zajisti, Ze vsSichni G¢astnici budou mit pfistup k PA

(napf. programy, strategie a doporuceni) vcas.

V oblasti metodologie vyzkumu pohybové aktivity nardzime také na nedostatek studii,
které by pro lepsi pochopeni dané problematiky dokazaly pfistrojové hodnotit komplexni
pohybové chovani této cilové skupiny, ackoliv je to nezbytné nutné (Lemay et al., 2020). Mnoho
studii identifikuje a popisuje pohybovou aktivitu na zakladé subjektivniho dotazovani
(selfreportu) cilové skupiny (Bertorello, Manicone, Galletto, Barisone, & Fagioli, 2011; Florin et
al., 2007; Gendron et al., 2020; Link et al., 2004). Lze predpokladat, Ze subjektivni a pfistrojové
mérené posuzovani pohybové aktivity se mize znacné lisit. V rdmci porovnavani studii dochazi
pfi subjektivnimu hodnoceni k nadhodnocovani uUrovné pohybové aktivity (Gotte, Seidel,
Kesting, Rosenbaum, & Boos, 2017) a naopak podhodnocovani sedavého chovani (Prince,
Melvin, Roberts, Butler, & Thompson, 2020).

Také hodnoceni spanku v rdmci sledovani pozdnich nasledkl Iécby je problematické. | zde
se stale setkdvame se studiemi, které jsou zamérené na subjektivni hodnoceni spanku, at jiz
samotnymi probandy nebo jejich rodici (Daniel, Aggarwal, & Schwartz, 2017; L. C. Daniel et al.,
2021; Ince et al., 2017; Kim et al., 2020; Momayyezi, Fallahzadeh, Farzaneh, & Momayyezi, 2018)
ackoliv je zndmé, Ze hodnoceni za pomoci akcelerometru poskytuje vice konzistentni
a detailnéjsi informace oproti samotnému subjektivnimu zaznamu (Smith et al.,, 2019).
Subjektivni udaje o spanku poskytnuté respondenty a pfistrojovym mérenim navic vykazuji
znacné rozdily (Kocevska et al., 2021; Lubas et al., 2022; Tremaine, Dorrian, & Blunden, 2010).

Navic publikované studie ¢asto analyzuji data o spanku v obdobi hospitalizace pacienta (Hinds
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et al., 2007; Linder & Christian, 2012; Nunes et al., 2019) a nemame tak dostatek informaci
o spanku pacientd v obdobich po ukonceni lécby. Problémy se spankem jsou reSeny
ve vyzkumnych studiich jak v obdobi Iécby (u déti), tak s odstupem od ukoncené |écby — napf.
v obdobi po stanoveni diagndzy (Steur et al., 2020), béhem prvniho roku lécby (Vasquez et al.,
2022), s odstupem od léc¢by 3 roky (Gordijn, et al., 2013), 2-7 let (Russell, Merz, Reynolds,
Schulte, & Tomfohr-Madsen, 2020) s primérnym poctem let od stanovené diagndzy 7,4 let
(Cheung et al.,, 2017). Stdle vice se v soucasnosti dostavéa do popredi v populacnich
epidemiologickych studiich pro méreni vybranych spankovych ukazatelll metoda aktigrafie
(Fekedulegn et al., 2020). Tato metoda je proveditelnou alternativou k polysomnografii a jeji

obrovskou vyhodou je jeji aplikace do pfirozeného prostredi (Lehrer et al., 2022).

2.3 Pozdni nasledky lécby

S ohledem na stoupajici Uroven preZiti a nedostatek preventivnich opatreni k predchazeni
onemocnéni se pocet détskych onkologickych pacientll, ktefi dosahnou dospélosti, zvysuje
(Erdmann et al.,, 2021). Svédomim toho, Ze pacienti, ktefi prezili détské onkologické
onemocnéni, jsou vystaveni zvySenému riziku dlouhodobych nepftiznivych nasledkd, je cilem
Iékar(l maximalizovat Sanci na preZiti a minimalizovat dlouhodobou toxicitu. | pfesto mohou tito
pacienti v rdzné mire pocitovat Sirokou 3$kalG nepfiznivych zdravotnich dopad(, které mohou
postihnout témér jakykoliv organ nebo télesny systém (Robison & Hudson, 2014).

Déti s onkologickym onemocnénim jsou vysoce rizikova populace, u niz je velmi
pravdépodobné, Ze se u nich v pozdéjsim véku mohou objevit pozdni nasledky lécby. Tyto
skutecnosti mohou negativné ovlivnit jejich kvalitu Zivota (Blaauwbroek at al., 2007; Hudson at
al., 2013; Madller, Krauth, GerR, & Rosenbaum, 2016; Winter at al, 2009). Mezi ¢asné nasledky
[éCby, které se mohou projevit v prvnich péti letech po ukonceni Ié€by a ddle mohou pretrvavat,
patfi napfiklad nefrotoxicita, ototoxicita, osteonekréza. Mezi dlouhodobé pozdni nasledky patii
napf. metabolicky syndrom, kardiovaskuldrni onemocnéni, sekundarni nadory/malignity,
onemocnéni postihujici ledviny, diabetes mellitus, posttraumaticka stresova porucha, deprese
a mnoho dalsich (Langer, Grabow, Steinmann, Wérmann, & Calaminus, 2017).

Velmi Casto se setkavame u této cilové skupiny také s pozdnimi nasledky léCby spojenymi
se spankem. Spanek hraje nezbytnou roli ve zdravém vyvoji déti (Bisogni et al, 2014; Paruthi et
al., 2016; Schlieber & Han, 2021). Détské onkologické onemocnéni ma negativni vliv na spankové

vzorce a kvalitu spanku lécenych déti (Orsey, Wakefield, & Cloutier, 2013; Oswald, Richard,
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Hodges, & Heinrich 2021; Stavinoha et al., 2021). SniZzena kvalita spanku predstavuje vyznamny
negativni faktor ovliviujici kvalitu Zivota i mnoho let po diagndze a po lécbé (Daniel et al., 2017;
Sheikh, Roth, & Stavinoha, 2021; Steur et al. 2016; Zhou & Recklitis, 2014; Walter, Nixon, Davey,
Downie, & Horne, 2015). Zkracena doba spanku, zvySend bdélost béhem noci a snizena efektivita
spanku byla prokazana v détském véku u témér viech typl onkologického onemocnéni (Orsey

et al., 2013). Rozsah zdravotnich nasledk(l dale popisuje Obrazek 10.

Obrazek 10

Rozsah ndsledki souvisejicich se zdravim a kvalitou Zivota mezi dlouhodobé prezZivsimi détskymi

a adolescentnimi onkologickymi pacienty (Robison & Hudson, 2014)

Rist a vyvoj
- osifikace kosti

- linedrni rast

- emodni a socialni zrani
- intelektudini funkce

P

Funkce organ(i

Psychosocialni - srdetni
- duSevni zdravi - endokrinni

- vzvdélém' - gastrointestindlni a
- zaméstnanost Onkologické jaterni

- zdravotni pojisténi
- chronické pfiznaky
- fyzicky/télesny
obraz

- genitourinarni

- muskuloskeletalni
- neurologicky

- Plicni

onemocnéni détia
dospivajicich

Onemocnéni
- recidivujici primarnf
- onemocnéni
nasledné novotvary

Plodnost a reprodukce
- plodnost
- zdravf potomkd
- sexudini fungovani

Pozndmka. Upraveno z Robison & Hudson, 2014.

Vv

Nejcastéjsim typem zhoubnych nadorl u déti je akutni lymfoblastickd leukémie (Onyije et
al.,, 2022; Pui, Carroll, Meshinchi, & Arceci, 2011). Ve vyspélych zemich nyni Sleté preziti
presahuje 90 % (Inaba & Pui, 2021). U této specifické populace miZe byt oviem preziti
komplikovano velkym mnoZstvim pozdnich nezadoucich nasledk( souvisejicich s lécbou
(Kwiecinska et al., 2018; Landier et al., 2018). Mezi nejcastéjsi pozdni ndsledky lécby u tohoto
onemocnéni patfi napf. sekundarni malignity, neurologické/neurokognitivni poruchy,

kardiotoxicita, endokrinni poruchy (nedostatek rdstového hormonu, predcasna puberta,
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obezita), poruchy kosti (osteopordza, osteonekrdza), sociadlni/psychologické poruchy (Gendron
et al., 2020; Kizilocak & Okcu, 2019). Velmi ¢asto mezi pozdni nasledky léCby i u této skupiny
fadime praveé také problémy se spankem (Anestin et al., 2018; Clanton et al., 2011; Mulrooney
et al.,, 2008). Spanek a spankové problémy mohou byt klicovymi faktory, které mohou
u dlouhodobé prezivsich pacientl s détskou akutni lymfoblastickou lerukemii negativné
ovliviiovat napftiklad psychické zdravi (Anestin et al., 2018) rozvijet problémy se zdravotnim
chovanim (Krull, Hardy, Kahalley, Schuitema, & Kesler, 2018) a mohou také vyznamné souviset
s Unavou (Meeske, Siegel, Globe, Mack, & Bernstein, 2005). Tyto spankové problémy se mohou
vyskytnout mésice aZ roky po ukon&ené 1é¢bé (Fossa, Dahl, &Loge, 2003). Spatna kvalita spanku
byla potvrzena nejen u déti (Gordijn et al., 2013), ale také u dospivajicich (Cheung et al., 2017).

Dospéli, ktefi onemocnéli v détském véku, jsou v Ceské republice sledovani na Dispenzarni
ambulanci. Ambulance poskytuje vysoce specializovanou preventivni a lééebnou péci
pacientlim, trvale monitoruje a vyhodnocuje vyskyt moznych pozdnich nasledk( nadorovych
onemocnéni a jejich l1écby a zkouma faktory, které je ovliviiuji. V soucasné dobé neni ovsem
sledovani zaméreno na oblast pohybové chovani, které je jednim z vhodnych prostredk

pro prevenci ¢i minimalizaci pozdnich nasledk( lécby (Bertorello et al., 2011; Florin et al., 2007).
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3 CiLE

3.1 Cile studie 1

S poutzitim ptistrojového méreni charakterizovat pohybové chovani déti po onkologickém
onemocnéni v obdobi remise v prostfedi ozdravného pobytu a skolniho tydne, a dale a) zjistit
miru plnéni doporuceni pro pohybovou aktivitu stanovenou pro détskou populaci a b) zjistit

rozdily v pohybovém chovani dle pohlavi, vékové skupiny, typu onkologického onemocnéni.
3.2 Cile studie 2

S pouzitim pfistrojového méreni charakterizovat vybrané spankové parametry u déti
po onkologickém onemocnéni v obdobi remise na ozdravném pobytu, a ddle a) porovnat tyto
parametry s parametry jejich zdravych vrstevnik( a b) charakterizovat tyto spankové parametry

dle pohlavi, vékovych skupin a typu onkologického onemocnéni.
3.3 Cile studie 3

S poutzitim pristrojového méfeni charakterizovat pohybové chovdéni u mladych dospélych,
ktefi onemocnéli v détském véku akutni lymfoblastickou leukemii, a dale a) porovnat jejich
pohybové chovani se skupinou zdravé populace a b) zjistit plnéni doporuceni pro pohybovou

aktivitu stanovenou pro dospélou populaci.
3.4 Cile studie 4

S poutZitim pristrojového méreni charakterizovat vybrané spankové parametry u mladych
dospélych, ktefi onemocnéli v détském véku akutni lymfoblastickou leukemii, a dale a) porovnat
tyto spankové ukazatele se skupinou jejich zdravych vrstevnikd, b) zjistit pInéni spankovych
doporuceni v oblastech celkové doby spanku a spankové efektivity a c) zjistit rozdily

ve spankovych parametrech dle pohlavi.
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Movement behaviours in
paediatric cancer survivors
during recovery and
school weeks

Tomas Vyhlidal ®*, Jan Dygryn @,
Jana Pelclova ® and Frantisek Chmelik

Faculty of Physical Culture, Palacky University Olomouc, Olomouc, Czechia

Purpose: Paediatric cancer survivors (PCS) are a high-risk population, who can
suffer from late effects of their treatment, such as metabolic syndrome,
cardiovascular conditions, secondary tumours. Optimal movement
behaviours (e.g., limited sedentary behaviour [SB] and sufficient physical
activity [PA]) can reduce the side effects or avoid late effects of their
treatment. The aims of this study were to analyse movement behaviours and
meeting the recommendation of 60 minutes of moderate-to-vigorous
physical activity (MVPA) a day in Czech PCS, and to compare their movement
behaviours during recovery and school weeks in relation to gender, age, and
cancer type.

Methods: Twenty-six PCS aged 7-15 years in remission stage took part in the
cross-sectional study. Movement behaviours were measured with Actigraph
wGT3X+ accelerometers worn 24 hour/day for 20 consecutive days covering
recovery week (13 days at recovery camp) and school week (7 days). Based on
cancer types, the PCS were categorized into haematological malignancy or
solid tumours group.

Results: In the PCS, movement behaviours differed between recovery and
school weeks. During recovery week, the PCS showed less SB (451.8 vs. 552.3
min/day, p < 0.001) and spent more time on light PA (350.3 vs. 255.1 min/day,
p < 0.001), moderate PA (73.2 vs. 37.4 min/day, p < 0.001), and vigorous PA
(10.3 vs. 4.0 min/day p < 0.001) than during school week. The PA
recommendation was met by 77% (n = 20) PCS during recovery week, but
only by 15% (n = 4) individuals during school week.

Conclusions: The PCS recorded higher levels of PA and lower levels of SB
during recovery week than during school week. If provided with appropriate
conditions, PCS in the remission stage are able to reach the PA level
recommended for the healthy population. Recovery week can be a suitable
platform for gaining experience that PCS are able to meet the recommended
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PA level and could be an integral part of reconditioning and resocialization
programmes for PCS after the completion of their treatment.

KEYWORDS

sedentary behaviour, accelerometery, physical activity, paediatric cancer survivors,
recovery week, school week, summer camp

Introduction

About four hundred new cases of oncologic diseases in
children are diagnosed in the Czech Republic every year.
According to the reports of the epidemiology of cancer
diseases in childhood (1), almost 9500 cancer diseases were
diagnosed in childhood between 1994 and 2016. Groups of
leukaemic diseases and other haemato-oncological diagnoses
were the most prevalent. Malignant diseases were more often
diagnosed in boys. In the 1996-2016 period, this concerned 224
cases in boys and 186 cases in girls per year.

Paediatric cancer survivors (PCS) are a high-risk group who
are very likely to experience consequences of their treatment at
an older age, which can affect their condition adversely (2-5).
For instance, nephrotoxicity, ototoxicity, and osteonecrosis
belong among the effects of the treatment that can manifest
themselves within five years after the treatment and prevail at a
later age. Metabolic syndrome, cardiovascular conditions,
secondary tumours/malignancies, conditions affecting the
kidneys, diabetes mellitus, post-traumatic stress disorder,
depression, and many others belong among the long-lasting
late effects (6).

Bauman et al. (7) who focused on physical activities (PA) in
paediatric oncology, state that regular PA can help mitigate or
avoid unwanted effects of the treatment later. Thanks to regular
PA, patients feel reduced tiredness, enhanced immunity, and
better sleep and overall quality of life. Positive effects of PA in the
field of paediatric oncology have been supported by other studies
too (8-11). The importance of physical activity in this target
group is also emphasised by the international expert group that
has developed the International Paediatric Oncology Exercise
Guidelines (iPOEG). These recommendations aim to promote
individual behavioural and practice change (12).

Despite the benefits of regular PA, PCS are less physically
active during the remission period than their peers (13, 14).
Along with insufficient PA, elevated levels of sedentary
behaviour (SB) represent another risk, which furthermore
introduces another threat of chronic diseases (15). Existing
literature suggests that movement behaviours may vary in
different groups of PCS regarding their gender (16) or age (17)
as opposed to their cancer type, which was not associated with
different amounts of physical activity (18).
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One of the means that can help improve the health of PCS
are various forms of recovery camps. Positive effects on PCS
related to their participation in these stays have been
demonstrated, both in the psychological (19) and social fields
(20, 21). Less attention was paid to the influence of recovery
camps on movement behaviours. Self-reported data suggest that
the camps may temporarily contribute to an increase in PA
levels (22, 23). However, there are no known studies which have
examined movement behaviours of PCS objectively during
recovery camps and the following habitual school weeks.

Therefore, the aims of this study were [1] to analyse movement
behaviours and compliance with the recommendation of 60
minutes of moderate-to-vigorous physical activity (MVPA) a day
in Czech PCS, and [2] to compare their movement behaviours
during recovery (RW) and school weeks (SW) in relation to gender,
age, and cancer type.

Methods
Design and participants

PCS aged 7-15 years during the remission took part in the
research study. The PCS underwent active treatment at the
Department of Paediatric Oncology at the University Hospital
Brno, which is one of the two chief centres for paediatric
oncology in the Czech Republic. The participants in the study
were Czech citizens and were diagnosed with an oncologic
disease in accordance with the International Classification of
Childhood Cancer (ICCC). The remission period of the
participants is defined as a period of at most five years from
the end of the maintenance therapy for cancer. Because of the
large number of distinct types of oncologic diseases, we decided
to split them into: a) haematological malignancy and b) solid
tumours. This division is supported e.g. by authors Rehorst-
Kleinlugtenbelt et al. (18) and Kogak et al. (24). Furthermore,
the participants were stratified by gender and age. Two age
categories were 7-11 years (middle childhood) and 12-15 years
(early adolescence). The inclusion criteria for participation in the
study were age between 6 and 15 years (target age group for
participation in the RW), < 5 years remission period, and
completion of active treatment at the Department of Paediatric

frontiersin.org
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Oncology at the University Hospital Brno. Exclusion criteria
included disability or health condition unrelated to
the treatment.

Recruitment of participants

Based on the inclusion criteria, legal guardians of the
research participants were approached, which was carried out
by the main organizer of the RW - the KRTEK Foundation for
paediatric oncology. The total number of participants eligible for
the study who were addressed to take part was 32 (Figure 1).
Four children expressed no interest in getting involved in the
pilot research. The data of two participants could not be assessed
because of insufficient time spent wearing the device. Overall, the
PA and SB of 26 PCS during remission were assessed (the dataset
is available in the Supplementary Material).

Data collection

The data collection took place in the period between 19th
August and 9th September 2018 and lasted for 20 days. The data
was collected during the RW which were organized in the form of
recovery summer camp by the KRTEK Foundation for paediatric
oncology, and carried out for PCS treated at the Department of

Eligible
(n=232)

10.3389/fonc.2022.971805

Paediatric Oncology at the University Hospital Brno between
18th and 31st August 2018. Because both PCS and their non-
diagnosed siblings or peers take part, these RW have an
integrative nature. Awareness of the significance of PA and the
promotion of an active lifestyle of all the participants are the key
pillars of the programme of these RW, as they include various
types of PA (team games, hiking, water activities, dance activities,
etc.) and do not differ from regular camps for healthy children.
If necessary (secondary effects of treatment, acute health
condition), all the PAs are modified in such a way that all the
participants can engage in them. These RW have a defined daily
schedule and programme regardless of the diagnosis, gender, or
age of the participants. The programme starts at 7:30 a.m. by
waking up and ends at 9:00 p.m. when the participants go to bed.
As there is no systematic support for this target group at the
national level in the Czech Republic, these RW are primarily
organized by foundations or endowment funds.

After RW, the data collection took place until 9th September
2018 and focused on SW. The participants received the
monitoring devices on the first day of RW. Data was collected
from the second day of RW. The study participants and their
parents or guardians were notified of the study two weeks before
the research began. Parents’ or guardians’ consent was required
for participation in the study. The study was approved by the
Ethics Committee of the Faculty of Physical Culture, Palacky
University Olomouc under reg. no. 48/2018.

k( Declined to participate

v

Included in the study
(n=28)

1

k4

Analysed
(n=26)

FIGURE 1
Flowchart of the study.

Frontiers in Oncology

03

(n=4)

Excluded because of invalid
accelerometer data
(n=2)
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Measures

Movement behaviours

The SB and PA were measured using the Actigraph wGT3X+
accelerometer (ActiGraph LLC, Pensacola, FL, USA). The
participants were asked to wear the device for 20 consecutive
days. The devices were worn on the wrist of the non-dominant
arm for the entire monitoring period, except while having a bath
or shower. The accelerometers were set up using the Actilife
software (ActiGraph LLC, Pensacola, FL, USA) to record the raw
data on three axes. The default sampling frequency 30 Hz was
chosen as a compromise to achieve data to be sufficient for body
movements classification (25) and extend battery life for the entire
measurement period (https://actigraphcorp.com/actigraph-
wgt3x-bt/). To estimate the volume and intensity of movement
behaviours, we used the R package GGIR (v. 1.10-4, https://cran.r-
project.org/web/packages/GGIR/). A detailed description of the
methods is provided elsewhere (26). Time in SB and PA intensities
was assigned using previously published thresholds for 5-sec
epochs: <36 miligravitational units (mg) for SB; = 36 mg
and <201 mg for light PA (LPA); > 201 mg and <707 mg for
moderate PA (MPA); 2707 mg for vigorous PA (VPA) (27, 28).
The participants were required to wear the accelerometers for at
least 16 hours a day. If the device wear time was shorter, the record
of such a day was excluded from the analyses. Participants with at
least 4 valid days (including at least 1 weekend day) in both RW
and SW were included in the analysis (26).

To enable a comparison with the new guidelines of the
World Health Organization for PA and SB for children and
adolescents (5-17 years), including children and adolescents
with health impairments, a cut-off point of 60 minutes of
MVPA per day was set. MVPA is characterized as a health-
enhancing PA performed at the intensity of >3.0 metabolic
equivalent (29). In contrast, SB is any behaviour defined as
any waking behavior in a sitting, reclining or lying posture with
an energy expenditure of <1.5 metabolic equivalent (30).

Body Mass Index

The Body Mass Index (BMI) was calculated by dividing the
child’s weight (kg) by height (m) squared. The participants’ body
weight and height were measured first day of the RW using a
™ calibrated digital scale (UM-075 type; Tanita
Corporation, Tokyo, Japan) and the Leicester height measure.

. ™
Tanita

Information on treatment

Clinical data, including the type of oncologic disease and
length of treatment, was retrieved by a questionnaire survey
from the parents or guardians of the study participants.s

Statistical analysis

The IBM SPSS Statistics 25 (IBM SPSS, Inc. Chicago, IL,
USA) software was used to process the data from the
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monitoring. The characteristics of the study sample are
presented using descriptive statistics (median and interquartile
range). To compare the study groups (age, gender, type of
oncologic disease), the Mann-Whitney U Test was used. To
assess the differences between the RW stay and SW, a non-
parametric Wilcoxon signed-rank test for paired data was used.
A chi-squared test was used for the comparison of proportions.
The level of statistical significance was set at a=0.05. The effect
size coefficients were interpreted as follows: 0.2 < d < 0.5 - small
effect size, 0.5 < d < 0.8 - medium effect size, and d > 0.8 - large
effect size.

Results

Table 1 displays the basic descriptive characteristics of the
study sample.

Descriptive statistics of movement behaviours and rates of
meeting the recommendation of 60 minutes of MVPA daily
during RW and SW are presented in Table 2. We observed
significant differences in PCS between RW and SW. The PCS
accumulated more minutes of LPA, MPA, and VPA and fewer
minutes of SB during RW. In addition, more of them met the
recommended PA level.

More detailed analysis accounting for gender, age, and
cancer type is shown in Table 3. All the study subgroups were
more physically active and less sedentary during RW than
during SW. Compared to SW, a higher number of the
participants also achieved the PA recommendation during RW.

No significant differences in PA, SB, and the rate of meeting the
PA recommendation were found between the boys and girls during
RW. This was similar for SW with one exception, as the girls
recorded significantly more LPA (p = 0.013; d = 0.96) than the boys.

A comparison of the age groups showed that the younger PCS
accumulated more VPA during RW (p = 0.041; d = 0.81), compared
with the older participants. There were significant differences
between the age groups in all the parameters that were monitored
during SW, though. The younger PCS recorded more minutes of
LPA (p =0.017;d =0.93), MPA (p =0.036; d = 0.83), as well as VPA
(p =0.013; d = 0.97) and fewer minutes of SB (p < 0.001; d = 1.31),
and more of them (p = 0.022) met the recommended PA level than
was the case for their older peers. None of the older PCS participants
met the PA recommendation in SW.

We observed no significant differences in PA, PA
recommendation, and SB between groups of PCS with distinct
types of cancer diagnosis during RW. A similar result also held
true for SW.

Discussion

The main findings of the present study showed that the
movement behaviours of the PCS differed between RW and SW.

frontiersin.org
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TABLE 1 Descriptive characteristics of the study sample (n = 26).

Age (years)

Body height (cm)

10.3389/fonc.2022.971805

Body weight (kg) BMI (kg/m2)

N Mdn IQR Mdn

Gender

Boys 12 124 3.6 156.4

Girls 14 12.1 3.7 150.2
Age

7-11 years 12 10.1 2.1 140.6

12-15 years 14 132 2.3 160.7
Type of disease

Haematological malignancy 14 12.0 35 154.1

Solid tumours 12 12,5 4.2 146.0
TOTAL 26 12.1 35 151.9

N, number of participants; Mdn, Median; IQR, Interquartile range.

The PCS had more minutes of LPA, MPA, and VPA and a
shorter time of SB during RW, compared with SW. In addition, a
lower proportion of the PCS reached the recommended level of
daily MVPA during SW compared to RW.

We were unsuccessful in our attempts to find a similar study
that compares the movement behaviours of PCS in two distinct
environments in the available literature. A comparison with the
findings of Braam et al. (31) who monitored SB and PA during
treatment or one year after its end at most, implies that the PCS
in our study had higher levels of PA and lower levels of SB. The
results of our study could indicate that one could expect a return
to a higher level of PA and a lower level of SB after a longer time
from the end of treatment.

Our findings of higher PA and lower SB in RW were
confirmed regardless of the age, gender, and cancer type of the
PCS. Our comparison of movement behaviours indicators
revealed a significant difference in LPA during SW, with the
girls accumulating more minutes of PA of light intensity than
the boys. This finding is in contrast with the results published
previously (16, 22), which showed higher levels of PA rather
in boys.

IQR Mdn IQR Mdn IQR
30.1 39.6 16.5 174 3.4
14.7 477 213 203 6.6
12.1 353 10.3 18.1 37
13.1 53.0 19.7 20.0 5.7
19.9 492 239 203 5.0
26.0 355 16.4 17.2 4.0
20.5 403 189 18.8 47

With regard to age, the differences were particularly
apparent in SW. The younger age category (7-11 years)
recorded significantly higher levels of PA. A decrease in PA
with age is supported by a study by Farooq et al. (17), who
reported that the level of PA in the population declines,
regardless of gender, starting from 6-7 years of age. A similar
decrease in PA among PCS is also apparent in our study.

We found no differences in PA according to the type of
cancer disease — haematological malignancy and solid tumours.
We can assume that the type of oncologic diagnosis does not
affect PA in PCS in the remission period, unless secondary or
late effects of treatment occur. This finding is confirmed by
Rehorst-Kleinlugtenbelt et al. (18).

Significant differences between RW and SW are further
supported by results that compare the rates of meeting the PA
recommendation in the two periods of monitoring. The
proportion of those who met the recommended PA level
during RW suggests that PCS in the remission stage are able
to comply with the PA recommendations for the healthy
population. The results of other studies from Switzerland (32)
and Australia (33) support this finding. On the basis of self-

TABLE 2 Movement behaviours and meeting of recommended PA level in paediatric cancer survivors during recovery and school weeks.

Recovery weeks

Mdn IQR

Movement behaviours

SB (min/day) 451.8 105.9

LPA (min/day) 350.3 62.0

MPA (min/day) 732 50.6

VPA (min/day) 10.3 13.1
Meeting recommendation

60 min of MVPA/day (N, %) 20 77

School weeks Difference
Mdn IQR p-value d
5523 112.4 <0.001 1.64
255.1 97.3 <0.001 1.68
374 218 <0.001 1.74
40 6.6 <0.001 1.75
4 15 <0.001

Mdn, Median; IQR, Interquartile range; d, effect size coefficient; SB, sedentary behaviour; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical activity;

MVPA, moderate-to-vigorous physical activity.

Frontiers in Oncology

frontiersin.org


https://doi.org/10.3389/fonc.2022.971805
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Vyhlidal et al.

10.3389/fonc.2022.971805

TABLE 3 Movement behaviours and meeting recommended PA level in paediatric cancer survivors during recovery and school weeks in different

gender, age, and cancer type groups.

Gender

Movement behaviours boys (n=12)

SB (min/day)

LPA (min/day)

MPA (min/day)

VPA (min/day)
Meeting recommendation

60 min of MVPA/day (N, %)

Movement behaviours girls (n=14)

SB (min/day)

LPA (min/day)

MPA (min/day)

VPA (min/day)
Meeting recommendation

60 min of MVPA/day (N, %)
Age

Movement behaviours Age 7-11 (n=12)

SB (min/day)

LPA (min/day)

MPA (min/day)

VPA (min/day)
Meeting recommendation

60 min of MVPA/day (N, %)

Movement behaviours Age 12-15 (n=14)

SB (min/day)

LPA (min/day)

MPA (min/day)

VPA (min/day)
Meeting recommendation

60 min of MVPA/day (N, %)
Cancer type

Movement behaviours Haematological malignancy (n=14)

SB (min/day)

LPA (min/day)

MPA (min/day)

VPA (min/day)
Meeting recommendation

60 min of MVPA/day (N, %)

Movement behaviours Solid tumours (n=12)

SB (min/day)

LPA (min/day)

MPA (min/day)

VPA (min/day)
Meeting recommendation

60 min of MVPA/day (N, %)

Recovery weeks

Mdn

493.9
336
62.5
11.3

419.9
362.8
85.2
9.8

11

413.3
357.7
95.2
17.4*

488.4
338.5
66.2
9.8"

11

476.6
347.6
74.1
8.7

10

428.3
353.1
73.2
17.6

IQR

98.2
62.3
55.5
15.2

75

110.3
58.9
51.1
13.1

79

121.7
56.4
61.2

17

75

74.3
64.2
28.7
11.4

79

99.6
61
38.8
8.7

79
131.7
67
56.8

12.9

75

School weeks
Mdn IQR
577.9 127.4
219.6° 418

342 18.1
438 6.7
1 8
534.8 107.5
293.0° 82.6
38.4 274

4 59
3 21
497.8° 743
299.1° 87.7
43.9° 29.6
5.3° 8.9
4 33°
609.9° 1105
217.3° 67.4
30.5° 185
2.2° 35
0 0°
5348 92
274.7 114.1
384 216
4 7.1
2 14
5922 140.7
2265 82
36.2 22
36 6.3
2 17

Difference

p-value

0.006
0.002
0.003
0.002

0.001

0.001
0.004
0.001
0.001

0.002

0.015
0.003
0.003
0.002

0.043

0.001
0.002
0.001
0.001

<0.001

0.005
0.003
0.001
0.001

0.001
0.002
0.002
0.002

0.002

0.005

1.59
1.77
1.72
1.77

1.73
1.56
1.76
1.76

141
1.72
1.72
1.77

1.76
1.7

1.76

1.76

1.49
1.59
1.73
1.76

1.77
1.77
1.77
1.77

Mdn, Median; IQR, Interquartile range; d, effect size coefficient; SB, sedentary behaviour; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical activity;

MVPA, moderate-to-vigorous physical activity.

“significant difference between paediatric cancer survivor groups in recovery weeks.

bsignificant difference between paediatric cancer survivor groups in school weeks.
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reported data (questionnaire survey, PA diary), their authors
concluded that PCS who finished their treatment can meet the
PA recommendation (74% in Switzerland and 55% in Australia).
The decline in PA during SW, which represents a common
habitual movement routine, can be considered a ‘red flag’. Thus,
it is necessary to focus on SW systematically, and target eventual
interventions for the promotion of an active lifestyle specifically
to SW.

Our study suggests that, if appropriate conditions are in
place, PCS in the remission stage are able to reach the level of PA
recommended for the healthy population. The strengths of this
study include the objectively measured PA and SB data and, in
particular, the long period of monitoring. The quantification of
PA and SB in two completely different environments offers a
new insight into movement behaviours in PCS. It is also the first
study from the Czech Republic that takes gender, age, and cancer
type into account.

The small study sample and the specific conditions of one RW
may pose a limit to the generalizability of the study findings. It is
uncertain to what extent our results related to the RW can be
transferred to other PCS settings and services. Therefore, further
research is required to help better understand how recovery should
be designed in routine aftercare to become an acceptable, feasible,
effective, and sustainable way to improve patient outcomes.

Conclusions

Our study suggests that PCS during remission can achieve
the level of PA recommended for the healthy population. Future
studies should focus on the elimination of barriers that lead to
insufficient PA and excessive sitting of PCS especially during
SW. Concurrently, the present study showed that RW can be a
suitable platform for gaining experience that PCS are able to
meet the recommended PA level. RW could be an integral part
of reconditioning and resocialization programmes for PCS after
they complete the treatment.
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Background: Previous research has demonstrated that paediatric cancer survivors (PCS) have lower sleep quality than their healthy peers.
However, the research to date has focused mainly on self-reported data. Therefore, the aim of this cross-sectional study was to characterise
selected sleep parameters in PCS using objective monitoring techniques and to compare them with a control group (CG) of their healthy
peers during a structured recovery stay. A specific objective was to characterise sleep with respect to gender, age, and cancer type.
Methods: 26 PCS and 38 CG aged 7—15 years participated in the study. Selected sleep indicators (time in bed, total sleep time, sleep
efficiency) were objectively assessed with an Actigraph wGT3X-BT accelerometer for 12 days during the recovery stay.

Results: No significant differences were found between the PCS and CG groups in terms of the selected sleep parameters. The total
time in bed was 543.1 min/day in the PCS and 537.2 min/day in the CG (p=0.91). The total sleep time was 455.3 min/day in the PCS
and 457.5 min/day in the CG (p=0.57). Sleep efficiency was 85.3% in the PCS and 86.3% in the CG (p=0.36). Sleep efficiency >85%
was achieved by 62% of the PCS (n=16) and 68% of the CG (n=26). There were no significant differences in sleep parameters in terms
of variables such as gender, age, or cancer type.

Conclusion: The results of our study suggest that — under the same conditions — the PCS did not differ from their healthy peers in
terms of the indicators of time in bed, total sleep time, and sleep efficiency. No significant differences according to age, gender, or
cancer type were found.

Keywords: sleep, accelerometry, cancer survivors, children

Introduction
Sleep plays an essential role in the healthy development of children.! * The benefits of healthy sleep include, for instance,
lower risk of cardiovascular disease, type 2 diabetes, and higher quality of life or enhanced cognitive functioning.**”’

Childhood cancer is associated with a wide range of potential adverse treatment consequences.® '° The disease has
a negative impact on the sleep patterns and sleep quality of the children who are treated.'''* Reduced sleep quality is
a significant negative factor affecting the quality of life in this target group even many years after diagnosis and
treatment.'*'® Reduced sleep time, increased wakefulness during the night, and reduced sleep efficiency have been
demonstrated for almost all types of cancer in childhood."'

Currently, we continue to encounter studies that focus on the subjective assessment of sleep, either by study
participants themselves or their parents.'® % This is despite it being known that objective assessment using an accel-
erometer provides more consistent and detailed information compared to self-reporting.*’

Furthermore, the subjective sleep data provided by respondents and objective instrumental measurements show

26

significant differences.”®*® In addition, published studies often analyse sleep data during the period of patient

hospitalisation®’ ' and we lack information on patient sleep in the post-treatment periods.
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Thus, further studies using objective sleep monitoring are needed in order to understand sleep better in paediatric

3233 and focus on understanding risk factors, which may include gender, age, or cancer type.**

cancer survivors

On the basis of these findings, the main aim of this study is to objectively characterise selected sleep parameters in
children with cancer in remission and compare them with those of their healthy peers during an organised recovery stay.
This stay is unique in terms of providing an environment and duration that are identical for both groups. A specific

objective is to characterise sleep parameters in terms of gender, age, and cancer type.

Methods

Design and Participants
Paediatric cancer survivors PCS in remission and their healthy peers — control group (CG) participated in the study. Both
groups were in the age range of 7-15 years.

For the PCS, the inclusion criterion of the study was completion of active oncological treatment at the Department of
Paediatric Oncology at the University Hospital Brno; all participants had to be in remission < five years after the end of
the maintenance phase of treatment and had to have permanent residence in the Czech Republic. The exclusion criterion
was a disability or health disadvantage unrelated to the treatment. Because of the large number of cancer types, we
decided to divide the diseases into a) haematological malignancy and b) solid tumours. This division is in line with
a number of other studies.>>® We further split the participants by gender and by age. Age categories were divided into
primary school age (7—11 years) and secondary school age age (1215 years).

For the CG, the research inclusion criterion was defined as age 7-15 years and permanent residence in the Czech
Republic. The exclusion criterion was having undergone active cancer treatment and another type of disability or health
disadvantage.

Recruitment of Participants

The total numbers of participants approached to join the research study who met the criteria for PCS and CG were 32 and
44, respectively. For the PCS group, four participants were not interested in participating in the research survey. The data
of two participants could not be evaluated because they did not wear the device for the minimum period. For the CG, six
participants were not interested in participating in the research. Thus, in total, data was evaluated for 26 PCS and 38 CG.
On the basis of the inclusion and exclusion criteria of the research study, the legal guardians of potential participants were
approached by the main organiser of the recovery stay, the KRTEK Children’s Oncology Foundation. The legal guardians
of the participants were addressed two weeks prior to the implementation of the research investigation.

Data Collection

The data collection took place between 19 and 30 August 2018 and lasted 12 days. The data was collected during
a recovery stay organised by the KRTEK Children’s Oncology Foundation for PCS treated at the Department of
Paediatric Oncology of the University Hospital Brno in the period from 18 August to 31 August 2018. These recovery
stays are of an integrative nature and are attended by both PCS and their healthy peers (CG). The uniqueness of the data
collection in the PCS and CG is mainly seen in the fact that the data collection took place during the recovery stay. As
a result, both groups were able to follow the same daily routine (same wake-up time, same daily activities, same bedtime,
same diet). Consent of the legal guardians was required for participation in the study. The study was approved by the
Ethics Committee of the Faculty of Physical Culture of Palacky University in Olomouc under the reference number 48/
2018.

Sleep Monitoring

An ActiGraph wGT3X-BT (ActiGraph, Pensacola, FL, USA) accelerometer was attached to the non-dominant wrist of
the participants on the first day of the recovery stay. The participants were instructed to wear the device on their non-
dominant wrist for 12 consecutive days, except for when swimming and bathing. The device was initialised to collect
accelerations at 100 Hz using the Actilife software (ActiGraph, Pensacola, FL, USA). Next, the raw accelerometer data
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was processed using the R package GGIR (v2.1-0, https://cran.r-project.org/web/packages/GGIR/).>** We consider this

length of monitoring to be unique, as objectively assessed sleep parameters often range from three to five days.**** The
measuring device was distributed to the participants on the first day of the recovery stay. The Body Mass Index (BMI)
was calculated by dividing the child’s weight (kg) by height (m) squared. The participants’ body weight and height were
measured on the first day of the recovery stay using a TanitaTM calibrated digital scale (UM-075 type; Tanita
Corporation, Tokyo, Japan) and the Leicester height measure.

Sleep Assessment

Indicators for assessing sleep duration and quality were determined as “Time in bed” (Difference between onset and
waking time), “Total sleep time” (actual sleep time of the participant), and “Sleep efficiency” (calculated as: [Total sleep
time/Time in bed]*100).?”*® The National Sleep Foundation’s sleep duration recommendation for healthy populations is
set for the School-age group: 6-13 years 9 to 11 hours of sleep and for the Teenagers group: 14—17 years 8 to 10 hours.*’
The “Sleep efficiency” indicator shows the ratio between the time spent in bed and the time for which a given participant
actually sleeps. This indicator is the most commonly used measure to objectively assess sleep quality*® and can provide
essential information about the health status of an individual.*' Sleep efficiency > 85% is an indicator of good sleep
quality.*?

Statistical Analysis

The characteristics of the study sample are presented using descriptive statistics (median and interquartile range). To
compare the study groups (age, gender, type of oncologic disease), the Mann—Whitney U-test was used. The level of
statistical significance was set at a=0.05. The effect size coefficients were interpreted as follows: 0.2 < d < 0.5 — small
effect size, 0.5 < d < 0.8 — medium effect size, and d > 0.8 — large effect size.

Results
In Table 1 we present the basic descriptive characteristics of the PCS and CG research population. We found no
significant differences between the study groups (PCS and CG) in either boys (age: p = 0.91, body height: p = 0.56, body
weight: p = 0.31, BMI: p = 0.45) or girls (age: p = 0.74, body height: p = 0.91, body weight: p = 0.85, BMI: p = 0.87).
The overview of selected actigraphy-based sleep characteristics of the PCS and CG are presented in Table 2. No
significant differences were found between the groups (PCS, CG). The total time in bed was 543.1 min/day in the PCS
(CG 537.2 min/day). The total sleep time in the PCS was 455.3 min/day (CG 457.5 min/day). Sleep efficiency in the PCS
was 85.3% (CG 86.3%). Sleep efficiency >85% was achieved by 62% of the PCS and 68% of the CG.
An overview of selected sleep parameters of the target and control groups according to age, sex, and type of cancer is
presented in Table 3. There were no significant differences between the PCS and CG in terms of the individual
parameters.

Discussion
The main finding of this study was that the PCS and CG did not differ significantly in terms of the selected sleep
parameters.

For comparison, we were unable to identify a study that objectively characterised selected sleep parameters in PCS
and their healthy peers in a recovery stay setting that was the same for all participants. Objectively measured sleep
indicators are most commonly found in the hospital setting during hospitalisation.”” ' Here, the measurements are often
between two and five days. The study by Nunes et al*' for example, points out that the hospital environment and the
period of hospitalisation are very specific and these sleep indicators cannot be generalised to other settings. The
aforementioned study also supports other research investigations and points to the need to focus on other types of
environments for this target group.

Similarly to our research, no significant differences in terms of gender, age, or cancer type were found in other studies
either.*"** Comparable objectively measured results were obtained in the study by Russell et al** in survivors of acute
lymphoblastic leukaemia and their healthy peers/siblings. Here again, no significant differences in selected sleep
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Table | Descriptive Characteristics of the Paediatric Cancer Survivors and Control Group

Age (Years) Body Height Body Weight BMI (kg/m?)
(cm) (kg)
N Mdn IQR Mdn IQR Mdn IQR Mdn IQR

Paediatric cancer survivors (n=26)
Gender

Boys 12 12.4 3.6 156.4 30.1 396 16.5 17.4 34

Girls 14 12.1 37 150.2 14.7 47.7 21.3 20.3 6.6
Age

7-11 years 12 10.1 2.1 140.6 12.1 353 10.3 18.1 37

12—15 years 14 132 23 160.7 13.1 53.0 19.7 20.0 5.7
Type of disease

Haematological malignancy 14 12.0 35 154.1 19.9 49.2 23.9 20.3 5.0

Solid tumours 12 12.5 42 146.0 26.0 355 16.4 17.2 4.0
TOTAL 26 12.1 35 151.9 20.5 40.3 18.9 18.8 47
Control group (n=38)
Gender

Boys 12 12.4 1.9 153.8 132 44.1 10.2 17.4 3.1

Girls 26 12.1 43 149.5 26.9 479 24.6 20.3 45
Age

7-11 years 16 9.4 2.8 139.4 21.4 352 124 17.3 45

12—15 years 22 132 1.7 162.6 16.6 53.6 15.0 20.7 48
TOTAL 38 12.2 36 153.6 245 45.0 18.9 18.9 4.0

Abbreviations: N, number of participants; Mdn, median; IQR, interquartile range.

Table 2 Overview of Selected Sleep Parameters

Paediatric Cancer Control Group Difference
Survivors (n=26) (n=38)
Mdn IQR Mdn IQR p-value d
Time in bed (min/day) 543.1 325 537.2 322 0.91 0.03
Total sleep time (min/day) 455.3 304 457.5 30.9 0.57 0.14
Sleep efficiency (%) 85.3 4.3 86.3 53 0.36 0.23
Sleep efficiency >85% (n, %) 16 62 26 68

Abbreviations: Mdn, median; IQR, interquartile range; d, effect size coefficient.

parameters between PCS and CG were confirmed. These results are also consistent with the previously published study
by Greenfeld et al.**

The factor of age did not prove to be significant in our results, which is in line with the study by Kocevska et al** who
reported that gender differences in sleep parameters are only observable from adulthood onwards. Adult females spend
a longer time in bed compared to males, but have lower sleep efficiency.

Compared to recommendations for a healthy paediatric population,®® we must mention that neither PCS nor CG
achieve the established sleep recommendation for optimal support of their health.

Although a number of studies have pointed to impaired sleep quality in PCS, objective measurements of sleep
parameters suggest that even after the completion of paediatric cancer treatment, these patients are able to match their
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Table 3 Overview of Selected Sleep Parameters by Gender, Age, and Type of Cancer

Paediatric Cancer Survivors Control Group Difference
Mdn IQR Mdn IQR p-value d

Gender

Boys (n=12) (n=12)
Time in bed (min/day) 544 44.1 531 36.5 0.51 0.28
Total sleep time (min/day) 457 40.1 451 323 1.00 0.0
Sleep efficiency (%) 85.1 5.0 874 6.1 0.27 0.45
Sleep efficiency >85% (n, %) 7 58 8 67

Girls (n=14) (n=26)
Time in bed (min/day) 539 18.7 537 372 0.83 0.07
Total sleep time (min/day) 454 29.3 459 33.0 0.50 0.22
Sleep efficiency (%) 85.6 39 86.2 47 0.78 0.09
Sleep efficiency >85% (n, %) 9 64 18 69

Age

Age 7-11 (n=12) (n=16)
Time in bed (min/day) 544 245 540 329 0.95 0.35
Total sleep time (min/day) 460 26.8 465 26.2 0.73 0.14
Sleep efficiency (n, %) 85.5 34 86.6 54 0.40 0.03
Sleep efficiency >85% (%) 8 67 I 69

Age 12-15 (n=14) (n=22)
Time in bed (min/day) 532 39.8 530 31.0 0.99 0.11
Total sleep time (min/day) 451 38.6 455 329 0.55 0.21
Sleep efficiency (%) 85.3 5.4 86.1 5.4 0.60 0.17
Sleep efficiency >85% (n, %) 8 57 15 68

Cancer type

Haematological malignancy (n=14)
Time in bed (min/day) 539 29.6
Total sleep time (min/day) 454 37.0
Sleep efficiency (%) 85.5 35
Sleep efficiency >85% (n, %) 9 64

Solid tumours (n=12)
Time in bed (min/day) 544 342
Total sleep time (min/day) 457 27.7
Sleep efficiency (%) 85.3 5.1
Sleep efficiency >85% (n, %) 7 58

Abbreviations: Mdn, median; IQR, interquartile range; d, effect size coefficient.

healthy peers in remission. However, this finding needs to be confirmed by further studies and should be a standard part

of treatment (not just an adjunct), as also pointed out by Merz and Tomfohr-Madsen.*

The main strength of this study is the objectively measured selected sleep parameters in a recovery stay setting in

which the same conditions (daily routine, diet, accommodation) were set for both groups. Also, the length of the research

investigation is unique compared to other available studies.

Nature and Science of Sleep 2022:14

https:
Dove

1453



Vyhlidal et al Dove

The smaller sample size of the PCS may be a limitation of the study. Another limitation was the use of the objective
method of actigraphy, which, compared to polysomnography, does not allow the analysis of other sleep disorders (such as
sleep breathing disorders, parasomnia or sleep movement disorders) that may affect sleep quality. It is also important to
mention that actigraphy provides information about the presumed sleep based on the analysis of the patient’s movements,
whereas only polysomnography indicates as objectively as possible that the patient is asleep and what the structure of his
sleep is. Not using supplementary tools such as self-reported sleep diary or missing data on anxiety-depressive symptoms
may also have posed a limitation to our findings.

Conclusions

The results of our study suggest that under the same conditions the PCS do not differ from their healthy peers in terms of time

in bed, total sleep time, and sleep efficiency. No significant differences were found in terms of age, gender, or cancer type.
As sleep is one of the important pillars of a healthy lifestyle, by examining it, we can draw conclusions and

recommendations that may lead to systematic support for the target group and to the mitigation or prevention of late

effects of treatment.
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Accelerometry-based assessment
of physical activity and sedentary
behavior in adult survivors

of childhood acute lymphoblastic
leukemia and their healthy peers

Tomas Vyhlidal®™, Jan Dygryn®, Jaroslava Hruba® & Frantiek Chmelik

Adult survivors of childhood acute lymphoblastic leukemia (ASALL) compose a specific group that
faces anincreased risk of experiencing late effects of their earlier treatment. Physical activity (PA)
may be one of the appropriate means for preventing or minimizing the late effects of treatment. The
main purpose of this study is to characterize device-measured PA and sedentary behavior (SB) among
ASALL. The specific objective was to compare the movement behavior with a group recruited from
the healthy population and to determine the degree of compliance with health recommendations for
PA in the adult population. Twenty ASALL and 21 healthy control group (CG) members participated
in the study. Participants were between 18 and 30 years old. Movement behavior was assessed for
seven days using an Axivity AX3 accelerometer and a 24-h wearing protocol. Movement behavior
was characterized by the amount of time spent in SB, light PA (LPA), moderate PA (MPA), and
vigorous PA (VPA). There were no significant differences in movement behavior or compliance

with PA recommendations between the ASALL and CG. During the week, the ASALL accumulated
711 min per day of SB vs. 636 min per day in the CG (p=0.26); the ASALL had 186 min per day of LPA
vs. 201 min per day in the CG (p=0.47); the ASALL had 132 min per day of MPA vs. 147 min per day

in the CG (p=0.25); and the ASALL had 5 min per day of VPA vs. 4 min per day in the CG (p=0.48).

All research participants (ASALL and CG) met the PA recommendations of >150 min per week for
moderate PA. The results of our study suggest that ASALL, even after suffering from that disease in
childhood, display comparable levels of PA and SB to their healthy peers. Both groups met the health
recommendations for PA. The device-based monitoring of PA and SB should be an integral part of
monitoring the late effects of treatment.

Acute lymphoblastic leukemia is the most common childhood malignancy in pediatric patients'. Depending
on the success of treatment in childhood, a specific group of young adults who may be at risk of late effects of
treatment is gradually formed*?. The most common late effects of treatment include, for example, premature
mortality, secondary malignancy, neurological/neurocognitive disorders, cardiotoxicity, endocrine disorders
(growth hormone deficiency, precocious puberty and obesity), bone disorders (osteoporosis and osteonecrosis)
and social/psychological disorders*>.

Adult survivors of childhood acute lymphoblastic leukemia (ASALL) are monitored in the Czech Republic
at a Dispensary Outpatient Clinic. This outpatient clinic provides highly specialized preventive and curative
care to patients and continuously monitors and evaluates the occurrence of possible late effects of cancer and its
treatment. At present, however, monitoring is not focused on the area of physical activity (PA), which is one of
the appropriate ways of preventing or minimizing the late effects of treatment®’.

Regular PA in surviving patients may improve their quality of life!, cardiorespiratory fitness®, and neuro-
cognitive functions® and reduce weight gain’. In contrast, sedentary behavior (SB) may increase the harmful
effects of treatment, the incidence of obesity, and the development of metabolic syndrome or cardiovascular
disease in this target group'®!!. Nevertheless, it can be expected that a decrease in PA and a failure to achieve
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World Health Organization PA recommendations can occur in ASALL, although PA is very desirable for this
target group”'2. There is a lack of studies which have evaluated the comprehensive device-measured movement
behavior (including SB) of this target group to obtain a better understanding of the topic, even though it is abso-
lutely necessary'. Many studies identify and describe PA on the basis of subjective questioning (self-report) of
the target group>”-*. It can be assumed that the subjective and device-based assessment of PA can vary greatly.
Compared with other types of studies, self-reported data may lead to an overestimation of the level of PA'* and,
conversely, an underestimation of SB™.

For this reason, our study focused on device-based monitoring and evaluation of PA and SB. The main objec-
tive of this study was to characterize the device-measured PA and SB of young adults who were diagnosed with
acute lymphoblastic leukemia in childhood. The specific objective was to compare their movement behavior with
a group of healthy controls and to determine to what extent the target group met the recommendations for PA
for the adult population defined by the World Health Organization®®.

Methods

Design and participants. Data from 20 ASALL and 21 of their healthy peers (control group (CG)) were
evaluated in this cross-sectional study. Inclusion criteria for the ASALL group were as follows: age between 18
and 30 years; underwent active treatment for acute lymphoblastic leukemia in childhood at the departments of
pediatric hematology and hematology-oncology in the Czech Republic. Exclusion criteria included a disability
or health condition that was unrelated to the acute lymphoblastic leukemia treatment. In ASALL, treatment was
discontinued in childhood. In the case of the CG, those who were aged 18-30 years and residents of the Czech
Republic were included. Exclusion criteria included having a disability or a health condition. Health condition
was defined as the presence of any acute or chronic medical conditions that would compromise their ability to
participate in the study.

Recruitment of participants. The study focused on ASALL, which is a very specific population of young
adults who had acute lymphoblastic leukemia in childhood. In the Czech Republic, these former patients were
not officially registered anywhere in the public health systems. One of the main ways in which our study team
could reach them was through patient organizations, where they had previously registered based on their own
interest. Two collaborating patient organizations (“Spole¢né k ismévu” and “SdruZeni Sance”) provided us with
contact details of ASALL who met the inclusion criteria of our study. We approached all these ASALL (n=31)
and offered them the opportunity to participate in the study. Twenty-one of them expressed interest in par-
ticipating in the study (67.7% response rate), and we were able to obtain valid data from 20 of them to include
in the study (accelerometer data from 1 participant were not valid). We also asked each ASALL participant to
include one of their peers in the study. The choice of peers depended solely on ASALL. In this way, we obtained
valid data from 21 members of the CG. No randomization procedure was applied to recruit participants. Power
calculation' indicated that the required sample size per group was 20 (https://homepage.univie.ac.at/robin.ristl/
samplesize.php; P(X>Y) =0.76; Alpha two-sided =0.05; Power =0.8).

Data collection. The data collection took place on June 14-20, 2021, and lasted for seven days. The moni-
toring devices, as well as all necessary instructions, were handed over to the ASALL and CG members in person.
Upon completion of the monitoring, the participants sent the devices back by mail (at the researchers’ expense)
to the principal investigator of the project for evaluation. Data were collected over a habitual week (5 working
days and 2 weekend days) with no public holidays and no participants on vacation/leave in the ASALL or in the
CG. The research took place after the end of all restrictions imposed during the second wave of the COVID-19
pandemic in the Czech Republic. The daily routine of the research participants was therefore not disturbed in
any way, and all activities could be carried out without any limitations.

Before the data collection started, the research participants were informed about the entire research study,
the data collection process, and the method used for evaluation. Information on marital status, occupational
status, age, height, weight, onset of the disease, and length of the treatment was obtained from the participants
by a questionnaire survey.

Physical activity and sedentary behavior. Device-measured movement behavior, including SB, light
PA (LPA), moderate PA (MPA), and vigorous PA (VPA), was assessed using Axivity AX3 accelerometers (Axiv-
ity Ltd, Newcastle, UK). Axivity AX3 is considered to be equivalent to GENEActiv'® and was used for the moni-
toring of movement behavior in > 100,000 adults in the UK Biobank study®. The participants were instructed to
wear the accelerometer on their nondominant wrist continuously for up to seven days (24-h wearing protocol)
and only remove it for activities involving water. The accelerometers were initialized to collect data on three axes
at a frequency of 100 Hz with a dynamic range of + 8 g, which was downloaded using Open Movement software
(Open Lab, Newcastle University, UK). Following Miguels et al.?%, the open source R package GGIR (v2.1-0,
https://cran.r-project.org/web/packages/ GGIR/) was used to analyze the .cwa files. To categorize the time spent
on movement behaviors, we used the proposed Euclidean Norm Minus One thresholds for SB: <45 mg?!, LPA:
>45 and <100 mg, MPA >100 mg, and VPA >428 mg?. To calculate the total time spent in each movement
behavior (SB, LPA, MPA, and VPA), we used the default setting of summing up 5-s epochs that met the threshold
criteria®. For inclusion in the analysis, participants were required to wear the accelerometer for at least 4 valid
days, including at least 1 weekend day. A day was considered valid if the participant wore the accelerometer for
at least 16 h, if there were available wear data for each 15-min interval in the 24-h cycle (after imputation)®’, and
if the accelerometer was worn for at least 8 h during the waking period.
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According to the World Health Organization guidelines for PA for adults (aged 18-64), weekly volumes of
150-300 min of moderate intensity, 75-150 min of vigorous intensity, or an equivalent combination of MVPA'®
were set as the PA criteria. For the purposes of this study, the definition of compliance was set at > 150 min per
week for moderate intensity or >75 min per week for vigorous intensity.

Statistical data processing. IBM SPSS Statistics 25 statistical software (IBM SPSS, Inc. Chicago, IL, USA)
was used. Descriptive statistics (median, interquartile range) were used to provide the basic characteristics of the
study sample. To compare the groups (sex, treatment), the nonparametric Mann—Whitney U test was used. The
significance level was set to a=0.05. The coeflicients of effect size were evaluated as follows: 0.2<d <0.5—small
effect size, 0.5<d <0.8—medium effect size, and d >0.8—large effect size.

Ethics approval. This study was performed in line with the principles of the Declaration of Helsinki.
Approval was granted by the Ethics Committee of Palacky University Olomouc (No. 20/2021).

Consent to participate. Informed consent was obtained from all individual participants included in the
study.

Results

The descriptive characteristics of the research participants are provided in Table 1. None of the research par-
ticipants reported being married. The ASALL group comprised 45% of students and 55% of workers, while the
CG group comprised 33% of students and 67% of workers (ASALL vs. CG, p=0.45). There were no statistically
significant differences (p=0.70 for all) in the anthropometric variables of age, height, weight, and BMI between
the ASALL and CG groups. The participating ASALL became ill at a mean (+ SD) age of 7.8 + 5.0 years, and their
treatment lasted for 16.3 + 6.7 months. No ASALL underwent bone marrow transplantation. The mean time from
diagnosis was 16.7 £ 5.4 years.

The study participants wore the accelerometer for a mean of 1439.4 £ 0.8 min per day and had a mean of
6.8 £1.3 valid days. Statistical analysis revealed no significant differences between the ASALL and CG groups
in terms of wear time, wake time, wear time during wake time, and number of valid days (all p > 0.05; data not
shown).

The classification of the movement behavior data for the ASALL and CG are presented in Table 2. No signifi-
cant differences in movement behavior were found between the ASALL and CG.

A more detailed analysis reflecting the sex of the participants is displayed in Table 3. In both men and women,
no significant differences in movement behavior were found between the ASALL and CG. There were also no
significant differences (p > 0.21 for all) in movement behavior between male and female participants within the
ASALL or CG groups.

All the study participants met the recommendation of >150 min of MPA per week (Table 4). The rate of
compliance with the recommendation of > 75 min of VPA per week was substantially lower regardless of sex or
participant group (ASALL and CG).

Discussion
The main finding of this study was that the ASALL and the CG did not differ significantly in their movement
behavior.

Although the ASALL group is less likely to achieve the health recommendations for PA and SB”'%, our
study came to a surprising finding, as all the research participants (ASALL and CG) were able to achieve the

Total ASALL CG

n=41 n=20 n=21

Mdn IQR | Mdn IQR | Mdn IQR | pvalue
Age (years) 24.2 5.4 23.4 11.8 | 2438 5.4 0.87
Female sex (% of n) 53.7 45 62 0.28*
Anthropometric variables
Height (cm) 173.0 155 | 174 13.5 | 170.0 19 0.73
Weight (kg) 68.0 22.0 | 685 21 64.0 20 0.70
BMI 234 5.4 23.0 6.6 23.6 5.2 0.74
Accelerometer use
Wear time (min/day)® 1439.4+0.8 1439.4+0.7 1439.5+0.8 0.62°
Wake time (min/day)® 1019.8+72.6 1021.9+68.4 986.6+60.6 0.79¢
Wear time in wake time (%) 97.3 98.3 96.4 0.71*
Valid days® 6.8+1.3 7.0£1.3 6.5+1.0 0.66°

Table 1. Descriptive characteristics of the study sample (n=41). ASALL Adult survivors of childhood acute
lymphoblastic leukemia, CG Control group, Mdn Median, IQR Interquartile range, BMI Body mass index.
Chi-square. ®Mean + SD. °t test.
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ASALL CG

n=20 n=21 Difference

Mdn IQR Mdn IQR p value d
Movement behavior
SB (min/day) 711.1 124.5 636.1 135.9 0.26 0.35
LPA (min/day) 185.5 87.8 201.2 64.2 0.47 0.23
MPA (min/day) 132.1 78.9 147.3 83.3 0.25 0.36
VPA (min/day) 52 4.0 59 4.2 0.48 0.22

Table 2. Movement behavior in adult survivors of childhood acute lymphoblastic leukemia (ASALL) and the
control group (CG). ASALL Adult survivors of childhood acute lymphoblastic leukemia, CG Control group,
Mdn Median, IQR Interquartile range, d Effect size coefficient, SB Sedentary behaviour, LPA Light physical

activity, MPA Moderate physical activity, VPA Vigorous physical activity.

Male Female

ASALL CG ASALL CG

n=11 n=8 n=9 n=13

Mdn |IQR |Mdn |IQR |pvalue |d Mdn |IQR |Mdn |IQR |pvalue |d
Movement behavior
SB (min/day) 671.2 |109.1 |657.5 |109.5 |0.90 0.08 | 715.8 [92.0 |636.1 |172.1 |0.24 0.53
LPA (min/day) 2014 | 715 199.1 |79.6 0.60 0.27 | 1819 |755 |201.2 |83.5 0.29 0.47
MPA (min/day) 1499 |76.4 159.5 | 68.7 0.35 0.45 | 132.0 | 544 130.5 |102.5 |0.43 0.36
VPA (min/day) 5.9 2.0 6.0 8.6 0.72 0.19 |42 8.9 59 4.2 0.70 0.19

Table 3. Movement behavior in adult survivors of childhood acute lymphoblastic leukemia (ASALL) and the
control group (CG) by sex. ASALL Adult survivors of childhood acute lymphoblastic leukemia, CG Control

group, Mdn Median, IQR Interquartile range, d Effect size coefficient, SB Sedentary behaviour, LPA Light
physical activity, MPA Moderate physical activity, VPA Vigorous physical activity.

ASALL CG

n % n %
Physical activity recommendation
>150 min MPA/week
Male 11 100 8 100
Female 9 100 13 100
Total 20 100 21 100
>75 min VPA/week
Male 0 0 2 25
Female 2 22 1 8
Total 2 10 3 14

Table 4. Compliance with physical activity recommendations in adult survivors of childhood acute

lymphoblastic leukemia (ASALL) and the control group (CG). ASALL Adult survivors of childhood acute

lymphoblastic leukemia, CG Control group, SB Sedentary behaviour, LPA Light physical activity, MPA
Moderate physical activity, VPA Vigorous physical activity.

recommended goal of > 150 min of MPA per week. The more stringent recommended goal for VPA (>75 min

per week) was rarely met.

When PA and SB were compared, there were no significant differences between the ASALL and CG, although
a study by Stolley, Restrepo, & Sharp® states that ASALL are likely to achieve lower levels of PA compared to the
healthy population and not to meet the PA recommendations. One of the factors of the assumed reduction in
PA may be the fact that although ASALL are aware of the possible effects of treatment and try to prevent them
with a healthy lifestyle (healthy diet, non-consumption of alcohol or nonsmoking), some ASALL state that a
fear of injury or concern for their health is the reason for their low level of PA or even the absence of PA*. In
our study, we did not investigate attitudes toward PA, but they may play a role in movement behaviors and may

be a subject of further investigation.
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In our study, no significant differences in movement behavior were found in terms of the sex of the partici-
pants. Our findings on the differences in PA and SB between men and women are not consistent with the results
of other studies that reported*>?® that women engaged in significantly less PA than men, and that emphasis
should be placed on their support in participating in PA. For this reason, women aged 23-48 years who have
survived acute lymphoblastic leukemia represent a patient population that is at risk of developing premature
cardiovascular disease®. A study by Caru et al.”® reported differences in PA between young ASALL women and
a healthy control group of women.

With regard to SB, we compared our findings with the study of Prince et al.”’, which reported that adult Cana-
dians aged 18-34 years spent approximately 9-10 h per day in SB. From our study, the ASALL spent 711 min
per day and the CG 636 min per day in SB, which is more than in the Canadian study. However, it is generally
reported that healthy adults spend approximately 8.2 h per day in SB?. Conversely, the side effects of SB seem
to be eliminated as soon as individuals are able to reach 60-75 min of MVPA per day®. This reccommended goal
was met by both the ASALL and CG in our study.

The results of our study indicate possible inconsistencies with those of other studies, which may suggest the
need for a deeper understanding of the ASALL group and its PA and SB. Long-term and device-based monitoring
of movement behavior can lead to an expansion of the spectrum of diagnostic approaches to patients, which can
provide the key information needed to optimize the lifestyle and increase the quality of life of the target group.

The strengths of this study lie in device-measured data on PA and SB in the specific group of ASALL with
long-term distance from treatment. Our study has several limitations that should be considered when inter-
preting the results. First, we found that the mean values of MPA in both the ASALL (132.1 min/day) and CG
(147.3 min/day) groups were much higher than the recommended MPA of 150 min per week'®. However, these
recommendations were based on a questionnaire survey and primarily targeted activities in bouts of at least
10 min. Ramakrishnan et al.*® presented a study involving more than 90,000 adults in the United Kingdom.
Participants were monitored using the same device, and data were evaluated using the same threshold as in our
study. The results also showed high mean values for MPA, with a mean of 743.2 min per week (106.2 min per
day). The similarity in results between our study and Ramakrishnan et al’s study may suggest that the amount
of MVPA derived from accelerometers and based on shorter epochs may not be fully compatible with current
PA recommendations. Second, our study is based on a smaller non-representative research sample. Third, there
was increased motivation for PA and awareness of freedom of movement in the participants after the long-lasting
lockdown in the Czech Republic during the second wave of the COVID-19 pandemic. Finally, participation in
the study was based on the self-interest of the participants. Thus, it is possible that those who were naturally
more active also showed more interest in joining the study.

Conclusions

The results of our study suggest that ASALL, even after suffering from that disease in childhood, reach com-
parable levels of PA and SB to their healthy peers. Both study groups consistently followed the health recom-
mendations for PA. The device-based monitoring of PA and SB should be an integral part of monitoring the late
effects of treatment.

Data availability
The datasets generated and/or analyzed during the current study are available from the corresponding author
on reasonable request.
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Background. Sleep problems are among the common late side effects of treatment that can occur in survivors of childhood acute
lymphoblastic leukemia. At present, the objective evaluation of sleep in the natural environment using actigraphy rather than self-
assessment of research participants or the more demanding polysomnography is increasingly coming to the forefront in
population epidemiological studies. The main objective of this cross-sectional study is to objectively characterize selected sleep
parameters with respect to gender in adult survivors of childhood acute lymphoblastic leukemia (ALS) in their natural envi-
ronment and to compare them with a control group (CG) sampled from a healthy population. Another partial aim of the study is
to determine the fulfillment of reccommendations in the areas of sleep (SL) and sleep efficiency (SE). Methods. 20 ALS and 20 CGs
aged 18-30 years participated in the survey. The ALS were diagnosed on average 15.5 years ago. Selected sleep parameters were
measured instrumentally by means of an Axivity AX3 accelerometer worn on the wrist for seven days in a natural environment.
Results. No significant differences were found between the ALS and CG groups for the selected sleep parameters. The total time in
bed for the ALS was 405.5 min/day compared to 428.2 min/day for the CG (p = 0.37), sleep for the ALS was 372.7 min/day
compared to 382.9 min/day for the CG (p = 0.34), and SE for the ALS was 88.0% compared to 88.5% for the CG (p = 0.99). No
significant gender differences were found. The sleep recommendation of >420 min/day was met by 15% for the ALS and 19% for
the CG; SE > 85% was achieved by 80% for the ALS and 80% for the CG. Conclusion. The results of our study suggest that ALS may
achieve the same values as the healthy population in selected sleep parameters.

1. Introduction

Acute lymphoblastic leukemia (ALL) is the most common
type of malignant tumor in children [1, 2]. In developed
countries, the five-year survival rate now exceeds 90% [3].
However, in this specific population, survival may be
complicated by impaired quality of life [4-6] and by the large
number of late treatment-related adverse sequelae [7, 8].
Very often, sleep problems are among them in survivors of
childhood cancer [9-11].

Sleep and sleep problems in long-term survivors of
childhood ALL may be key factors that can negatively affect
mental health [9, 12], lead to problems with health behaviors
[13], and may also be significantly related to fatigue [14, 15].

These sleep problems may occur months to years after the
treatment has been completed [16]. Poor sleep quality has
been confirmed not only in children [17] but also in ado-
lescent survivors of childhood ALL [18]. Survivors of
childhood ALL may also very often fail to meet the sleep
recommendations [19].

Sleep problems have been addressed in research studies
both during treatment (in children) and after the end of
treatment, e.g., in the first period after diagnosis [20], during
the first year of treatment [21], three years after the end of
treatment [17], after two to seven years [19], and with an
average number of years after diagnosis of 7.4 years [18].
Measuring selected sleep parameters using actigraphy [22] is
coming to the forefront in population epidemiological
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studies compared with self-reported methods. Actigraphy is
a feasible alternative to polysomnography, and its huge
advantage is its application to a natural environment [23].
Instrumentally measured sleep parameters should play
a major role in future studies [24], and sleep assessment
should become a part of annual patient care [25].

In our study, we are interested in whether sleep problems
can persist in other stages of life and what sleep parameters in
the areas of time in bed (TIB), sleep (SL), and sleep efficiency
(SE), which are one of the important indicators of sleep quality
[26], are achieved by adults who became ill in childhood. We
have not been able to find studies that characterize (using the
method of actigraphy) sleep with such a long-term (>ten
years) distance from the completion of treatment or from
diagnosis in this target group. Given that research studies in
the healthy population also point to sex-related differences in
sleep parameters—women achieve longer sleep times and
higher SE compared to men [27, 28] —we are interested in
whether these differences also occur in adult survivors of
childhood acute lymphoblastic leukemia (ALS).

The main objective of the study is to characterize the
selected sleep parameters (TIB, SL, and SE) within a normal
week in ALS with regard to gender and to compare these
characteristics with the characteristics of their healthy peers.
Another partial aim of the study is to determine the ful-
fillment of recommendations in the areas of SL and SE.

2. Methods

This cross-sectional study involved a total of 40 participants.
20 participants formed the group ALS, where the criterion
for inclusion in the research was an age of 18-30 years,
having undergone active treatment for ALL in childhood at
departments of pediatric hematology and hemato-oncology
in the Czech Republic, and with the minimum time since
their diagnosis being more than ten years. The exclusion
criterion was disability or medical condition not related to
the treatment. The control group (CG) consisted of 20
healthy participants who had not experienced any cancer
and had no disability or health impact. All the members of
both groups (ALS and CG) had their permanent residence in
the Czech Republic.

2.1. Recruitment of Participants. At present, addressing
potential research participants with such a long time since
the completion of treatment is very demanding organiza-
tionally. One of the main ways to reach this target group is to
reach out through patient organizations. However, these
organizations only register patients who are interested. For
the purposes of our research, this target group was addressed
through the patient organizations—Sance Association and
Spole¢né s ismévem (together with smile). Out of a total of
31 ALS addressed who met the criteria for inclusion in the
research, 21 ALS showed interest in participating. As part of
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the research survey, each ALS had the opportunity to involve
a CG sampled from a healthy population in the research. In
this way, 21 participants forming the CG were recruited.
Because of the failure to meet the minimum wear time of the
sleep monitoring device, the data of one ALS and one CG
were excluded from the study. The total number of par-
ticipants meeting the research criteria is 20 ALS and 20 CG.
The recruitment of the participants is shown in Figure 1.

2.2. Data Collection. Those interested in participating in the
research survey contacted the principal investigator of the
research, who provided them with all the necessary in-
formation. Their informed consent to the research was re-
quired for them to participate in the research survey. The
study was approved by the Ethics Committee of the Faculty
of Physical Culture of Palacky University in Olomouc under
no. 20/2021. The monitoring equipment was handed over to
both research groups in person one or two days before the
scheduled start of the research. This period was chosen to
reduce the risk of battery discharge and thus not meeting the
specified number of days of measurement. The actual data
collection took place for seven days and was carried out from
June 14 to 20, 2021. After the end of the data collection, the
device was sent back by post at the expense of the project
investigator for evaluation. Information regarding treatment
(in the ALS) and current characteristics such as age, height,
and weight (in both the ALS and CG) were obtained by
a questionnaire survey.

2.3. Sleep Monitoring. The Axivity AX3 accelerometer (Axivity
Ltd., Newcastle upon Tyne, UK), a small waterproof device
(23 x32.5x 7.6 mm; 11 g), was used to measure sleep quantity
and quality. The Axivity AX3 was used in the UK Biobank study
[29] and has been previously used in cancer survivors [30-32].
The participants were instructed to wear the device on their
nondominant wrist for seven consecutive days, except while
swimming. The device was initialized to measure data at 100 Hz
with an 8G bandwidth using the OmGui software (version
1.0.0.43, Newcastle University, UK). The raw accelerometer data
were processed using the R package GGIR (v2.1-0, https://cran.
r-project.org/web/packages/GGIR/) [33]. The default sleep al-
gorithm [34] was used to identify periods of sleep (sustained
periods of inactivity with no change greater than 5° over at least
five min), the onset of sleep, and waking time.

2.4. Sleep Parameters. The indicators for assessing sleep
quantity and quality were determined as time in bed (TIB),
sleep (SL), and sleep efficiency (SE). TIB was defined as the
difference between the onset of sleep and the time of waking,
SL was defined as the sum of all the recorded periods of sleep
during the night, and SE was defined as the percentage of
time spent sleeping within the TIB [34]. The optimal SL for
this study was determined to be 420 min/day [35]. SE can
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provide essential information about the health status of an
individual [36]; the threshold of >85% was used as an in-
dicator of good sleep quality [37].

2.5. Statistical Data Processing. Descriptive statistics (me-
dian and interquartile range) were used to provide the basic
characteristics of the study sample. To compare the groups
(gender and treatment), the nonparametric Mann-Whitney
U test was used. The significance level was set to & = 0.05. The
coefficients of the effect size were evaluated as follows:
0.2<d<0.5: small effect size, 0.5<d <0.8: medium effect
size, and d > 0.8: large effect size. The IBM SPSS Statistics 25
statistical software (IBM SPSS, Inc. Chicago, IL, USA) was
used. A chi-squared test as recommended by Campbell [38]
was used for the comparison of proportions.

3. Results

In terms of descriptive characteristics of the study partici-
pants (Table 1), there is homogeneity between the groups
(ALS versus CG) among men (age, p = 0.86; body height,
p =0.33; body weight, p=0.79; and BMI p =0.72) and
among women (age, p = 0.95; body height, p = 0.70; body
weight, p = 0.95; and BMI p = 0.56).

Concerning gender (male x female), in the ALS, a sig-
nificant difference was found in the category of body height,
p =0.04 (age, p = 0.94; body weight, p = 0.14; and BMI,
p = 0.35). Similar results were obtained for the CG (body
height, p = 0.01; age, p = 0.88; body weight, p = 0.08; and
BMI, p = 0.20).

In the ALS group, the median age at the time of the
disease was 7.5 (IQR: 8.0), the median duration of treatment
was 18.0 months (IQR: 13.0), and the median time from
diagnosis was 15.5 years (IQR: 8.9).

The overall results (Table 2) showed no significant dif-
ferences between the ALS and CG groups. For the TIB
parameter, the instrumentally measured resulting values
were 405.5min/day for the ALS (CG: 428.2 min/day), SL
372.7 min/day for the ALS (CG: 382.9 min/day), and SE
88.0% for the ALS (CG: 88.5%).

An overview of the selected sleep parameters evaluated on
the basis of gender is shown in Table 3. Again, there were no
significant differences between the ALS and CG. No signif-
icant differences were found even when the gender of the
participants was taken into account (TIB ALS male vs. female,
p =0.71; TIB CG male vs. female, p = 0.70; SL ALS male vs.
female, p = 0.88; SL CG male vs. female, p = 0.94; SE ALS
male vs. female, p = 0.37; SE CG male vs. female, p = 0.06).

In terms of established sleep recommendations (Table 4),
>420 min/day was achieved by 15% of the ALS and 19% of
the CG. SE > 85% was achieved by 80% of the ALS and 80%
of the CG.

No gender differences were found in terms of meeting the
sleep recommendations (SL ALS male x female, p = 0.42; SL
CG male x female, p = 0.60; SE ALS male x female, p = 0.83;
SE CG male x female, p = 0.12).

4. Discussion

The main finding of this study was that the results for the ALS
and CG did not differ for the sleep parameters that were se-
lected. It can be assumed that ALS may achieve the same values
in individual sleep parameters as the healthy population.
When comparing the selected sleep parameters measured
using an actigraph in the ALS, we could not find a study where
it would be possible to compare these parameters objectively.
A study of the pediatric population with acute lymphoblastic
leukemia [20] achieved significantly higher values for TIB
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TaBLE 1: Descriptive characteristics of the study sample (1 =40).
Age (years) Body height (cm) Body weight (kg) BMI (kg/m?)

N Mdn IQR Mdn IQR Mdn IQR Mdn IQR
Adult survivors of childhood acute lymphoblastic leukemia
Male 11 23.0 5.5 176.0 8.0 81.0 16.0 25.0 5.8
Female 9 23.7 6.4 171.0 15.0 68.0 21.0 22.2 6.5
Control group
Male 7 24.2 7.6 185.0 19.0 75.0 50.0 23.4 9.5
Female 13 24.8 5.9 168.0 8.0 62.0 16.0 23.6 52
Total 40 23.9 5.4 172.5 15.0 68.0 22.0 23.3 55

N, number of participants; Mdn, median; IQR, interquartile range.

TaBLE 2: Overall overview of the selected sleep parameters.

Control groups

ALS (N=20) (N=20) Difference
Mdn IQR Mdn IQR p value d
Time in bed (min/day) 405.5 325 428.2 85.7 0.37 0.29
Sleep (min/day) 372.7 30.4 382.9 43.9 0.34 0.31
Sleep efficiency (%) 88.0 4.25 88.5 3.15 0.99 0.01
Mdn, median; IQR, interquartile range; d, effect size coeflicient.
TaBLE 3: Overview of the selected sleep parameters by gender.
ALS CG Difference
Mdn IQR Mdn IQR p value d
Gender
Male (N=11) (N=7)
Time in bed (min/day) 425 52.1 433 87.1 0.60 0.28
Sleep (min/day) 378 33.7 405 81.6 0.54 0.32
Sleep efficiency (%) 89 4.91 90 3.03 0.38 0.45
Female (N=9) (N=13)
Time in bed (min/day) 389 121.5 423 87.1 0.43 0.36
Sleep (min/day) 364 117.0 382 53.9 0.51 0.30
Sleep efficiency (%) 87 5.97 88 6.65 0.79 0.13

Mdn, median; IQR, interquartile range; d, effect size coefficient; ALS, adult survivors of childhood acute lymphoblastic leukemia; CG, control group.

TABLE 4: Overview of meeting recommendations for sleep and sleep efficiency.

ALS CG Difference
N % N % p value

Sleep >420 min/day

Male 1 9 1 13 0.55
Female 2 22 23 0.96
Total 3 15 4 19 0.74
Sleep efficiency >85%

Male 9 82 7 100 0.25
Female 7 78 9 69 0.65
Total 16 80 16 80 1.00

N, number of participants; ALS, adult survivors of childhood acute lymphoblastic leukemia; CG, control group.

(663.6 min/day vs. 405.5 min/day) and SL (506.7 min/day vs.
372.8) compared to our results (adult population min/day)
although the overall SE was lower (76.6% vs. 88.0%). It should
be noted that although the sleep parameters were measured at
home, they were measured at the time of treatment. Pediatric
cancer patients with a greater post-treatment interval (two to

seven years) experienced decreases in SL (451.5 min/day) and
increases in SE (84.3%) [19]. With regard to our study, it
seems that with the passage of treatment, SE may increase.
Since this is one of the important indicators of sleep quality, it
would be appropriate to carry out more instrumentally
measured studies on this topic.
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In terms of gender, the sleep parameters did not differ
between the ALS and CG. These results do not correspond
with the findings of other studies dealing with healthy
populations [28, 39], which suggest that men sleep less on
average than women across age categories.

The recommended sleep duration >7h/day (420 min/
day) [35] showed almost no difference between the groups
(ALS and CG). However, only a small number of probands
met this sleep recommendation in both groups. Since sleep
lasting between seven and eight hours per day is associated
with health benefits [35], it is necessary to place much
greater emphasis on this recommendation.

One of the limitations of our study is the sample size, which
may not be large enough to conduct robust associative analyses
between sleep quality and various demographic, social, and
psychological parameters. Exploring these relationships could
provide a more comprehensive understanding of sleep func-
tioning in childhood cancer survivors, and we acknowledge
that this is an important area for future research.

Other limitation of our study stems from the inability to
collect data on the reasons why some childhood cancer
survivors chose not to participate. While we were able to
engage with those who expressed interest in the study, we
did not have a mechanism in place to gather information
from those who did not respond to our invitation. This is
a significant limitation as it leaves unanswered questions
about whether the nonparticipants experienced sleep
problems or other mental health difficulties, which could
have potentially biased our findings.

In addition, we did not collect data on the use of med-
ications affecting sleep and anxiety levels by the participants.
These substances could potentially influence sleep duration
and quality, and having information on their use could have
added valuable insights to our findings. We can speculate that
the use of these substances might be present in both our study
and control groups, and thus their impact on our findings
might be mitigated to some extent. We recognize that this is
a speculative assumption and that concrete data would have
strengthened our study.

Nevertheless, we believe that the ALS target group with
a long time lag (in our study, an average of >15 years) since
the established diagnosis is a strength of the study since this
target group is not the subject of current research studies.
Also, instrumental measurement in the natural environment
provides a greater advantage over polysomnography.

Adopting a longitudinal approach to assess sleep problems
in patients undergoing therapy and patients after treatment is
crucial, with objective, regular sleep assessments in natural
settings being paramount. These assessments may not only
facilitate a comprehensive understanding of sleep patterns and
potential disruptions but also enable the implementation of
preventive measures aimed at mitigating or resolving sleep-
related issues. The integration of instrumentally measured sleep
parameters should be considered an essential component of
long-term patient follow-up post-treatment. Already, a mini-
mal 2 week intervention using actigraphy-based sleep feedback
can yield positive effects on sleep quality and overall well-being
[40]. This highlights the potential of regular sleep assessments
and feedback in positively influencing patients’ outcomes. In

addition, combining objective sleep monitoring with ecological
momentary assessment [41] may offer a promising approach.
Incorporating these methodologies into future research could
significantly enhance our understanding of sleep problems in
patients undergoing therapy and after treatment and con-
tribute to the development of tailored interventions to improve
sleep quality and overall well-being.

5. Conclusion

The evidence of our study suggests that adult survivors of
childhood acute lymphoblastic leukemia may achieve the
same values as the healthy population for the selected sleep
parameters. No significant gender differences were found.
Only a small number of the ALS and CG probands met the
recommended total length of sleep time. For the SE pa-
rameter, the recommendation was met to a much greater
extent in both groups.
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5 DISKUZE

DisertaCni prace zaméfujici se na pohybové chovani détskych onkologickych pacient(
v obdobi remise a mladych dospélych lécenych v détském véku pfindsi nejen dlleZité poznatky
o pohybovém chovani této specifické populace, ale také otevird prostor pro diskuzi a dalsi
vyzkum.

Potfeba zaméreni se na identifikovani jednotlivych typl prostredi, ve kterych se cilova
skupina pohybuje a pfirozené chova v ramci svého pohybového chovani, je velmi dulezita.
Publikované vysledky naznacily, Ze fizené aktivity v ramci ozdravnych pobytl mohou byt
dllezitym prostfedkem k motivaci déti po onkologickém onemocnéni v obdobi remise
pfi pohybovych aktivitach a diky tomu mohou tyto déti dosahovat doporucené urovné pohybové
aktivity nastavené pro zdravou populaci. Oproti tomu je ovsem nutné se vice zaméfit na Skolni
prostfedi (bézny Skolni tyden), vramci kterého tato cilovd skupina nedosahuje takovych
zdravotné prospésnych vysledkd. Toto zjisténi potvrzuje i nejnovéjsi studie autorl Gotte et al.
(2023), ktera potvruje ze déti mladsSiho Skolniho véku ve véku 9-11 let po onkologické Iécbé
ve Skolnim prostfedi nedosahuji takové drovné MVPA jako jejich zdravi vrstevnici. V oblasti
spanku je povzbuzujici zjisténi, Ze i pfes komplikovanou |écbu se v rdmci porovnani vybranych
spankovych ukazatell déti s onkologickym onemocnénim nelisi od svych zdravych vrstevnikd.
Skupina mladych dospélych, ktefi onemocnéli v détském véku akutni lymfoblastickou leukemii,
v rdmci svého prirozeného prostiedi dosahuje v oblasti pohybového chovani také srovnatelné
vysledky se svymi vrstevniky. Porovnani s kontrolni skupinou je zakladnim krokem
pro pochopeni odchylek v pohybovém chovani po ukoncené lécbé. Toto srovnani umoznuje
identifikovat, zda je sedavé chovani, pohybova aktivita a spanek odlisSné od jejich zdravych
vrstevnikl, coZz miZe odhalit oblasti budoucich intervenci. Uvédomeéni si, Ze déti po onkologické
I[écbé mohou dosahovat stejnych Urovni jako jejich zdravi vrstevnici, mize pomoci k vyssi
motivaci k PA, napfiklad ze strany rodicl a dalSich odbornik(. Jednou z bariér v oblasti pohybové
aktivity byl identifikovan aZ pfilis opatrny pfistup rodi¢l. Tento postoj miZe pramenit
z nedostatku informaci a vzdélani o tom, co miZe dité v této oblasti po onkologické Iécby délat,
a v jaké mite PA realizovat (Vifia, Wurz, & Culos-Reed, 2013).

Dalsim aspektem diskuse je role ¢asového odstupu. Lze pfedpokladat, Ze ¢asovy odstup
od ukoncené lécby muze ovlivnit pohybové chovani téchto pacientld. Toto zjiSténi ma dllezité
klinické implikace a naznacuje potfebu individudlné pfizplsobenych intervencnich programi
v zavislosti na fazi 1écby a rekonvalescenci. ldentifikace ¢asového vlivu na pohybové chovani
pacientl mlze byt klicova pro planovani dlouhodobé péce. V soucasné dobé je také malo studii

pfimo orientovano na dospivajici, kde tito pacienti budou mit pravdépodobné jiné preference
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a potreby neZ pacienti, ktefi onemocnéli v détstvi nebo az v dospélém véku. V ramci dalSich
vyzkum{ je nutné se pfi sledovani pozdnich nasledk |éCby
a komplexniho pochopeni pripadnych zmén zaméfrit pravé na tuto cilovou skupinu (Crowder,
Buro, & Stern, 2022)

Pfestoze dosavadni vyzkum poskytuje cenné poznatky, stale existuje mnoho
nezodpovézenych otazek tykajicich se sedavého chovani, pohybové aktivity a spanku u détskych
pacientld s onkologickym onemocnénim. Budouci studie by se mély zaméfit na dlouhodobé
sledovani pacient a pfipadné ovérovani ucinnosti intervenci v riznych fazich onkologické 1é¢by
(Wurz et al., 2021b).

Pouziti  pfistrojovych metod mérfeni se ukazalo také jako  klicové
pro zajisténi spolehlivosti a presnosti dat. VyuZité metody méreni poskytuji detailni informace
o sedavém chovani, pohybové aktivité a spanku, coz umoznuje komplexni analyzu a interpretaci
vysledk(. Aktigrafie je standardni metodou v oblasti vyzkumu pohybového chovani a jeji pouZziti
poskytuje presné kvantitativni Udaje a eliminuje subjektivni zkresleni. VyuZiti této vyzkumné
techniky umozni neinvazivni dlouhodoby sbér dat. Pfedem definované nastaveni pfistroju
a vyhodnoceni vyzkumnych dat umoini replikovatelnost studii, coZz je vsouladu
s identifikovanymi problémy souéasnych vyzkum (Wurz et al., 2021b).

Uvazeni limitd vyzkumu, jako jsou naptiklad malé vzorky vyzkumné skupiny nebo
specifické metodologické problémy, je dlleZité pro interpretaci vysledkd. Tyto limity by mély byt
brany v Uvahu pfi generalizaci nalezenych vysledk( do praxe a pfi planovani budouciho vyzkumu.
Identifikace potencidlnich dopadd vyzkumu na klinickou praxi umozZiuje lékaflim
a zdravotnickym pracovnikim |épe porozumét potfebam pacientd s onkologickym
onemocnénim. MoZné budouci intervence by mély byt zaloZzeny na dikazech a mély by byt
pfizpGsobeny individudlnim potfebdm pacientll. ZdUraznéni individualnich potfeb pacientl
a sledovani dlouhodobych efektl intervenci ukazuje na duleZitost personalizovaného pfistupu
k pédi. Personalizovany a multidisciplinarni pristup k péci o pacienty s onkologickym
onemocnénim je klicovy pro Uspésné a dlouhodobé zlepseni jejich kvality Zivota (Ferrari et al.,
2021).

Celkové lze konstatovat, Ze studie zamérené na pohybové chovani prindseji dilezité
poznatky a oteviraji nové moZnosti pro personalizovanou péci a intervence. Nicméné
je nezbytné pokracovat v dalSim vyzkumu a diskusi, aby bylo mozné |épe porozumét témto

procestiim a optimalizovat péci o samostné pacienty.
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5.1 Diskuze ke studii 1

Hlavnim zjisténim této studie je skuteCnost, Ze se pohybové chovani u déti
po onkologickém onemocnéni v obdobi remise lisilo v obdobi ozdravného pobytu a v obdobi
béZného skolniho tydne. BEhem ozdravného pobytu realizovali détsti onkologicti pacienti vice
minut nizké, stfedni a vysoké intenzity pohybové aktivity a méli také méné sedavého chovani.
Kromé toho také mensi mnozstvi détskych pacientl dosahovalo doporu¢eného mnozstvi MVPA
v obdobi bézného Skolniho tydne neZ v obdobi ozdravného pobytu.

V dostupné litaretutfe se nam nepodafilo najit studii zamérenou na srovnani pohybového
chovani této cilové skupiny ve dvou odliSnych prosttfedich (ozdravny pobyt a bézny Skolni tyden).
Ze srovnani s vysledky studie Braam et al. (2016), ktera sledovala sedavé chovani a pohybovou

aktivitu béhem Iécby nebo maximalné 1 rok od ukonceni lécby, vyplyvd, Ze déti po onkologickém

svvs

evyvs

vy

v obdobi remise v ramci ozdravného pobytu potvrdilo bez ohledu na vék, pohlavi nebo typ
onkologického onemocnéni.

Srovnani hodnocenych ukazatell pohybového chovani podle pohlavi odhalilo vyznamny
rozdil pouze v Urovni LPA v obdobi béZzného skolniho tydne u divek, které zde dosahovaly vyssi
urovné PA neiZ chlapci. Tento vysledek je v rozporu s dosud publikovanymi vysledky (Heath et
al., 2010), které poukazuji na vyssi Uroven PA spiSe u chlapcl.

Z hlediska véku byly vyznamné rozdily zjistény predevsim v obdobi béZného Skolniho
tydne, kdy mladsi vékova skupina ,7-11 let” vykazovala vyssi hodnoty sledovanych Grovni PA.
Pokles PA s pribyvajicim vékem potvrzuje i studie autord Farooq et al. (2018), kterd uvadi,
Ze bez ohledu na pohlavi dochazi v populaci k postupnému snizovdni Urovné pohybové aktivity
od véku 6-7 let. Obdobny pokles v Urovni PA u nasi cilové skupiny naznacuji i vysledky nasi
studie.

Z pohledu typu onkologického onemocnéni nebyly zjistény rozdily mezi obéma skupinami
onemocnéni. Lze predpokladat, Ze typ onkologického onemocnéni, pokud nevzniknou
sekundarni ¢i pozdni nasledky IéCby, nema vliv na pohybové chovani déti po onkologickém
onemocnéni v obdobi remise. Toto zjisténi potvrzuji také autofi Rehorst-Kleinlugtenbelt,
Bekkering, van der Torre, van der Net a Takken (2019).

Signifikantni rozdily mezi ozdravnym pobytem a béinym Skolnim tydnem jsou dale

podporeny vysledky, které porovnavaji miru plnéni doporuceni k PA v obou hodnocenych
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obdobich. Mira plnéni doporuceni k PA v pribéhu ozdravného pobytu naznacuje, Ze déti
po onkologickém onemocnéni v obdobi remise jsou schopny plnit doporuceni k PA pro zdravou
populaci. Tento vysledek podporuji i vysledky dalsich studii ze Svycarska (Schindera et al., 2020)
¢i Austrdlie (Murphy-Alford, White, Lockwood, Hallahan, & Davies, 2019), které na zakladé
subjektivniho hodnoceni (dotaznikové Setfeni, denik pohybové aktivity) dospély k zavéru,
Ze détsti onkologicti pacienti mohou po ukoncéené Ié¢bé dosahnout na plnéni danych doporuceni
(Svycarsko 74 % plni doporuéeni, Australie 55 %). Za rizikovy lze povaZovat propad v Grovni
plnéni doporuéeni k PA v pribéhu bézného skolniho tydne, které predstavuji pro cilovou skupinu
habitualni pohybovy rezim. Na skolni obdobi je tedy nutné se systematicky zaméfrit a cilit do néj
pfipadné intervence vedouci k podpore pohybové aktivniho Zivotniho stylu.

Nase studie prokazala, Ze pfi vytvoreni vhodnych podminek jsou déti po onkologickém
onemocnéni v obdobi remise schopny dosahovat uUrovné pohybové aktivity doporucené
pro zdravou populaci. Silné stranky této studie spocivaji v pristrojové a predevsim dlouhodobé
mérenym Udajim o pohybové aktivité a sedavém chovani. Kvantifikace pohybové aktivity
a sedavého chovani ve dvou zcela odlisnych prostiedich nabizi novy pohled na vnimani
pohybového chovani cilové skupiny. Jedna se také o prvni studii v Ceské republice zohlediuijici
pohlavi, vék a typ onkologického onemocnéni. Limitem studie mGze byt mensi vyzkumny soubor.

Maly vyzkumny vzorek a specifické podminky jednoho ozdravného pobytu mohou
predstavovat limit zobecnitelnosti vysledk( studie. Neni jisté, do jaké miry lze naSe vysledky
tykajici se ozdravného pobytu prenést do jiného prostredi. Proto je nutny dalsi vyzkum, ktery
pomuUzZe lépe porozumét tomu, jak by méla byt rekonvalescence navriena v ramci rutinni
nasledné péce, aby se stala pfijatelnym, proveditelnym, efektivnim

a udrzitelnym zplsobem, jak zlepsit vysledky pacient(.

5.2 Diskuze ke studii 2

Hlavnim zjisténim této studie byla skutec¢nost, Ze se déti po onkologickém onemocnéni
v obdobi remise a kontrolni skupina sestavena z jejich zdravych vrstevnik( v oblasti vybranych
spankovych ukazateld vyznamné nelisi.

Pro porovnani se nam ani zde nepodafilo dohledat studii, ktera by pfistrojovym mérenim
charakterizovala vybrané spankové ukazatele u déti po onkologickém onemocnénim v obdobi
remise a jejich zdravych vrstevnikd v prostfedi ozdravného pobytu, které by bylo pro vsechny
probandy stejné. NejCastéji se s pristrojové mérfenymi ukazateli spanku setkavame

v nemocniénim prostiedi v dobé hospitalizace (Hinds et al., 2007; Linder & Christian, 2012;
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Nunes et al., 2019). Zde se casto jedna o mérené Udaje v rozmezi dvou az péti dnd. Studie autor(
Nunnes et al., 2019, napfiklad poukazuje na to, Ze nemocnicni prostfedi a obdobi hospitalizace
je velmi specifické a spankové ukazatele nejde zobecnit pro jina prostredi. Zminéna studie také
podporuje dalsi vyzkumna Setfeni a poukazuje na nutnost zaméfit se u této cilové skupiny
i na jiné typy prostiedi.

Z hlediska pohlavi, véku ¢i typu onkologického onemocnéni nebyly, stejné jako v naSem
vyzkumu, zjistény signifikantni rozdily ani v jinych studiich (Nunnes et al., 2019; Russell et al.
2020). Obdobnych pristrojové zmérenych vysledkll dosahla studie autord Russell, Merz,
Reynolds, Schulte a Tomfohr-Madsen (2020) u déti po 1é¢bé akutni lymfoblastické leukemie
a jejich zdravych vrstevnik(/sourozenct. Ani zde nebyly potvrzeny signifikantni rozdily meazi
vybranymi spankovymi ukazateli mezi vyzkumnou a kontrolni skupinou. Tyto vysledky jsou také
v souladu s dfive publikovanou studii autort Greenfeld, Constantini, Tauman a Sivan (2011).

Faktor véku se v nasich vysledcich neukazal jako vyznamny, coZ je v souladu se studii
Kocevska et al. (2021), ktera uvadi, Ze rozdily mezi pohlavimi jsou ve spankovych ukazatelich
pozorovatelné aZ od dospélosti. Dospélé Zeny maji oproti muzim delsi dobu stravenou v posteli,
ale nizsi spankovou efektivitu.

Ve srovndani s doporucenimi pro zdravou détskou populaci musime zminit, Ze déti
s onkologickym onemocnénim ani kontrolni skupina nedosahuji stanoveného doporuceni
spanku pro optimalni podporu svého zdravi. U vékové skupiny 6-12 let je toto doporuceni
stanoveno na 9-12 h/den spanku a u vékové skupiny 13—18 let na 8-10 h/den (Paruthi et al.,
2016).

Ackoliv fada studii poukazuje na zhorSenou kvalitu spanku u déti s onkologickym
onemocnénim, pristrojové méreni spankovych ukazatelll naznacuje, Zze i po ukoncené détské
onkologické lécbé, jsou tito pacienti schopni se v obdobi remise vyrovnat svym zdravym
vrstevnik(m. Toto zjisténé je vSak tfeba potvrdit dalsimi studiemi, které by mély byt standartni
soucasti lécby (nikoliv pouze pomocnou), jak poukazuji i Merz a Tomfohr-Madsen (2018).

Hlavni prednosti této studie jsou pristrojové mérené vybrané parametry spanku
v prostfedi ozdravného pobytu, ve kterém byly pro obé skupiny nastaveny stejné podminky
(denni rezim, strava, ubytovani). Také délka vyzkumného Setfeni je ve srovnani s jinymi
dostupnymi studiemi jedinecna.

Mensi velikost vzorku mlze byt omezenim studie. Dalsim omezenim bylo pouZiti metody
aktigrafie, ktera oproti polysomnografii neumoziuje analyzovat dal$i poruchy spanku (napf.
poruchy dychani ve spanku, parasomnie nebo poruchy pohybu ve spanku), které mohou kvalitu
spanku ovlivnit. Je také dualezité zminit, Ze aktigrafie poskytuje informace

o predpokladaném spanku na zakladé analyzy pohybU pacienta, zatimco pouze polysomnografie
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co nejobjektivnéji identifikuje, Ze participant skutec¢né spi a jaka je struktura jeho spanku.
Nepouziti doplikovych nastrojl, jako je self-reported spankovy denik nebo chybéjici udaje

o Uzkostné-depresivnich symptomech, také mohlo predstavovat omezeni nasich zjisténi.

5.3 Diskuze ke studii 3

Hlavnim zjisténim této studie byla skutecnost, Ze dospéli, ktefi onemocnéli akutni
lymfoblastickou lekemii v détském véku (ASALL) a kontrolni skupina (CG), se v oblasti vybranych
typl pohybového chovani vyznamné nelisi.

Ackoliv je u této skupiny méné pravdépodobné, Ze dosdhne zdravotniho doporuceni
pro pohybovou aktivitu a sedavé chovani (Florin et al., 2007, Ness et al., 2015), nase studie
dospéla k prekvapivému zjisténi, kdy vSichni Ucastnici vyzkumu (ASALL | CG) byli schopni tohoto
doporuceni dosahnout v pasmu> 150 min MPA/tyden. V oblasti intenzivni PA (> 75 min/tyden)
bylo zdravotniho doporuceni dosazeno velmi zfidka.

V ramci porovnani pohybové aktivity a sedavého chovani nebyly nalezeny vyznamné
rozdily mezi ASALL a CG, a to i presto, Ze studie (Stolley, Restrepo, & Sharp, 2010) uvadi, Ze je
pravdépodobné, Ze ASALL v porovnani se skupinou zdravé populace bude dosahovat nizsi
urovné PA a nebude plnit dana zdravotni doporuceni. Jednim z faktor( predpokladaného snizeni
PA muze byt fakt, Ze ackoliv ASALL si jsou védomi moznych nasledk( IéCby a snaZi se jim
pfedchazet v ramci zdravého Zivotniho stylu (zdrava strava, nekonzumace alkoholu Cdi
nekoureni), nékteri ASALL uvadi jako dlvod nizké Urovné své pohybové aktivity ¢i dokonce
absence PA obavy ze zranéni i starosti o své zdravi (Andrés-Jensen et al., 2020). V nasi studii se
postoji k pohybové aktivité nezabyvame, ovsem toto téma muZe hrat v oblasti pohybového
chovani urcitou roli a mlze byt predmétem dalsiho zkoumani.

V nasi studii nebyly zjistény Zadné vyznamné rozdily v pohybovém chovani z hlediska
pohlavi ucastnikll. Nase zjisténi o rozdilech v PA a SB mezi muZi a Zenami nejsou v souladu
s vysledky jinych studii (Caru et al., 2019; Faber et al., 2018), které uvedly, Ze Zeny se ucastnily
vyznamné méné PA neZ muZi, a Ze by mél byt kladen dlraz na jejich podporu v Ucasti na PA.
Z tohoto dlvodu Zeny, které prezily akutni lymfoblastickou leukemii, predstavuji populaci
pacientl, ktera je ohroZena rizikem vzniku predcasnych kardiovaskularnich onemocnéni (Faber
Caru et al., 2019 uvadi rozdily v PA i mezi Zenami ASALL a zdravou kontrolni skupinou Zen.

V oblasti sedavého chovani bylo zajimavé porovnani se studii Prince et al (2020), ktera
uvadi, Ze dospéli Kanadané travi sedavym chovanim zhruba 9—10 h/denné. Z nasi studie ASALL

travi sedavym chovanim 711 min/denné a CG 636 min/denné&, coz je vice, néz uvadi zminéna
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studie. Obecné se ovSem uvadi, Ze zdravi dospéli travi sedavym chovanim pfriblizné 8.2
hodin/den (Bauman et al., 2018). Naopak nezadouci ucinky sedavého chovani jsou anulovany,
jakmile jsou jedinci schopni dosdhnout 60—75 min MVPA denné (Ekelund et al., 2016). Toto
doporuceni v nasi studii splfiuje jak ASALL tak i CG.

Vysledky nasi studie poukazuji na mozné odlisnosti s vysledky ostatnich studii, coz mlze
predpovidat nutnost hlubsiho porozuméni dané skupiné a jejimu chovani v oblasti pohybové
aktivity a sedavého chovani.

Dlouhodobé a pristrojové sledovani oblasti pohybového chovani mize vést k rozsireni
spektra diagnostickych pfistupl k pacientim, které muze poskytnout klicové informace
potiebné k optimalizaci Zivotniho stylu a zvysSeni kvality Zivota cilové skupiny.

Sila této studie spociva v pfistrojové mérenych datech PA a SB ve specifické skupiné ASALL
s dlouhodobym odstupem od Iécby. Nase studie ma nékolik omezeni, ktera je tfeba vzit v Gvahu
pfi interpretaci vysledkd. Nejprve jsme zjistili, Ze prlimérné hodnoty MPA ve skupinach ASALL
(132,12 min/den) i CG (147,3 min/den) byly mnohem vy3si nez doporu¢enda MPA 150 min za tyden
(Bull et al., 2020). Tato doporuceni vsak vychazela z dotaznikového Setfeni a primarné cilenych
aktivit v minimalné 10minutovych epochach. Ramakrishnan et al. (2021) prezentovali studii
zahrnujici vice neZ 90 000 dospé&lych ve Spojeném kralovstvi. U¢astnici byli monitorovéni pomoci
stejného zafizeni a data byla vyhodnocena pomoci stejného nastaveni jako v nasi studii. Vysledky
také ukazaly vysoké priimérné hodnoty pro MPA, s priimérem 743,2 min za tyden (106,2 min
za den). Podobnost vysledkl mezi nasi studii a studii Ramakrishnana et al. (2021) muzZe
naznacovat, Ze mnozstvi MVPA odvozené z akcelerometr( a zaloZené na kratsich epochach
nemusi byt plné kompatibilni se sou¢asnymi doporucenimi PA. Nase studie je také zaloZena
na mensim nereprezentativnim vyzkumném vzorku. Mohlo také dojit ke zvySeni motivace
ucastnikd pro PA po dlouhotrvajicim locdownu v Ceské republice béhem druhé viny pandemie
COVID-19. Ucast ve studii byla také zaloZena na vlastnim zajmu Gcastnik{. Je tedy mozné, Ze

vétsi zdjem o vstup do vyzkumu projevili ti pfirozené aktivnéjsi.

5.4 Diskuze ke studii 4

Hlavnim zjisténim této studie bylo, Ze se ASALL a CG ve vybranych spankovych
parametrech nelisi. Lze predpokladat, 7Ze ASALL mohou dosahovat stejnych hodnot
v jednotlivych spankovych parametrech jako zdrava populace.

Studie zabyvajici se détskou populaci's akutni lymfoblastickou leukemii (Steur et al., 2020)
dosahovala oproti nasim vysledkim (dospélé populace) vyrazné vysSich hodnot v Case

straveném v posteli (663.64 min/day vs 405.54 min/day) a celkové dobé spanku (506.76 min/day
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vs 372.75 min/day), ackoliv celkova efektivita spanku byla nizsi (76.56 % vs 88.02 %). Nutno
podotknout, Ze ackoliv byly spankové parametry mérené v domacim prostredi, byly merené
v dobé lécby. U déti s onkologickym onemocnénim s vétSim odstupem po 1éCbé (2-7 let)
dochazelo ke snizovani celkové doby spanku (451.54 min/day) a zvySovani spankové efektiivty
(84.28 %) (Russell et al., 2020). S ohledem na nasi studii se jevi, Ze s odstupem lécby muze
dochazet ke zvySovani spankové efektivity. JelikoZ se jedna o jeden z dlleZitych ukazatell kvality
spanku, bylo by vhodné realizovat na toto téma vice pfistrojové mérenych studii.

Z pohledu pohlavi se spankové parametry u ASALL i CG neliSily. Tyto nase vysledky
nekoresponduji se zjiSténim jinych studii zabyvajicich se zdravou populaci (Jonasdottir et al.,
2021; Ong et al., 2019), které naznacuji, Ze muzi spi v priméru méné nez Zeny, a to napfric
vékovymi kategoriemi.

Obé skupiny (ASALL | CG) se v oblasti stanovené doporuéené délky spanku> 7 h/day (420
min/day) (Chaput et al., 2020) témér neliSily. Pfesto splnilo toto spankové doporuéeni v obou
skupinach pouze malé mnoizstvi probandu. Jelikoz je délka spanku mezi 7-8 h denné spojovana
se zdravotnimi benefity (Chaput et al., 2020), je tfeba klast na toto doporuceni daleko vétsi
dlraz.

Limitem studie mUZe byt maly vzorek ASALL. Pfesto se domnivame, Ze cilova skupina
ASALL s velkym ¢asovym odstupem (v nasi studii primérné >15 let) od stanovené diagnozy
je silnou strankou studie, jelikoz tato cilova skupina neni predmétem soucasnych vyzkumnych
studii. Také pfistrojové méreni v pfirozeném prostredi poskytuje vétsi vyhodu oproti
Polysomnografii.

Prijeti longitudinalniho pristupu k hodnoceni probléml se spankem u pacient(
podstupujicich 1éCbu a pacient( po |écbé je zasadni, pficemz prvoradé je pravidelné hodnoceni
spanku v prirozeném prostredi s vyuzitim pfistrojového méreni. Tato hodnoceni mohou nejen
usnadnit komplexni pochopeni spankovych vzorcl a potencidlnich poruch, ale také umoznit
provadéni preventivnich opatfeni zamérenych na zmirnéni nebo vyreSeni problém{
souvisejicich se spankem. Integrace instrumentalné mérenych parametr( spanku by méla byt
povaZovana za zakladni soucast dlouhodobého sledovani pacienta po IéCbé. Jiz minimalni
2tydenni intervence vyuzZivajici zpétnou vazbu zaloZzenou na aktigrafii mlze prinést pozitivni
ucinky na kvalitu spanku a celkovou pohodu (Eigl et al.,, 2023). To zd(raznuje potencial
pravidelného hodnoceni spanku a zpétné vazby pfi pozitivnim ovlivnéni vysledkl pacientl. Navic
kombinace pfistrojového monitorovani spanku s ekologickym momentalnim hodnocenim
(Baglioni et al., 2023) muZe nabidnout slibny pristup. Zac¢lenéni téchto metodologii do budouciho

vyzkumu by mohlo vyznamné zlepsit naSe chapani problém( se spankem u pacientd
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podstupujicich terapii a po |éCbé a prispét k vyvoji

na miru Sitych intervenci ke zlepseni kvality spanku a celkové pohody.
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6 ZAVERY

V ramci souboru publikovanych studii byly svyuZitim pfistrojového méfeni
charakterizovany klicové typy pohybového chovani u déti po |é¢bé onkologického onemocnéni
v obdobi remise a mladych dospélych, ktefi onemocnéli akutni lymfoblastickou leukemii
v détském véku.

Vysledky naznacuji, Ze tato populace ma potencial dosahnout doporucenych urovni
pohybové aktivity stanovenych pro zdravou populaci, coZ predstavuje pozitivni perspektivu
pro celkové zlepseni zdravi. Soucasné bylo také zjisténo, Ze kvalita spanku u téchto jedincl
je srovnatelnd s jejich zdravymi vrstevniky, coZz poskytuje dulleZité informace o udrzeni
optimalnich spankovych navykl. Celkové jsou vysledky téchto studii povzbudivé a poskytuji
cenné informace pro vyvoj personalizovanych a ucinnych program( péce pro tuto specifickou
populaci, coz mlze vést k lepsi kvalité Zivota a dlouhodobému zlepseni celkového zdravi.

DuleZitou roli hraje také poskytovani informaci rodindm lécenych déti. Ty potrebuji znat
mozné dlouhodobé dopady IéCby, aby mohly l1épe porozumét situaci svého ditéte a adekvatné
se pripravit na pfipadné komplikace ¢i zmény v Zivotnim stylu. PredevSim uvédoméni
si zdravotnich benefitl vyplyvajicich z danych doporuceni v oblasti sedavého chovani, pohybové
aktivity a spanku je zcela nezbytné. Diky dlouhodobému sledovani maji rodiny mozZnost ziskat
relevantni informace a zaroven se aktivné podilet na samotné péci. Sledovani pozdnich nasledka
[éCby v oblasti pohybového chovani poskytuje cenna data
pro védecky vyzkum v oblasti détské onkologie, coz umoznuje lékaflim a védclm Iépe
porozumét rizikim, zménam Ci strategiim v oblasti pohybového chovani a prispivat k vyvoji
novych strategii s nizsim rizikem dlouhodobych nasledk(. Celkové Ize konstatovat, Ze sledovani
pohybového chovani pfedstavuje nedilnou soucast dlouhodobého sledovani pozdnich nasledk
[éCby u déti s onkologickym onemocnénim. Tento multidimenzionalni pfistup umozZiuje cilové
skupiné poskytnout komplexni péci a podporu, kterd prispiva k optimalnimu zdravotnimu

a funkénimu stavu pacientl po lécbé onkologického onemocnéni.
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6.1 Zavéry studiel

Vysledky studie naznacuji, Ze déti po onkologickém onemocnénim v obdobi remise
mohou dosahnout urovné pohybové aktivity doporucené pro zdravou populaci. Budouci studie
by se mély zaméfit na odstranéni prekazek, které vedou k nedostatecné pohybové aktivité
a nadmérnému sezeni této cilové skupiny zejména béhem skolniho tydne. Soucasné tato studie
ukazala, Ze ozdravny pobyt mlzZe byt vhodnou platformou pro ziskani zkusenosti, Zze détsti
onkologicti pacienti jsou schopni dosahnout doporucené Urovné pohybové aktivity. Ozdravné
pobyty by se mély stat nedilnou soudasti rekondi¢nich a resocializacnich programi po ukonceni

lécby.

6.2 Zavéry studie 2

Vysledky naznacuji, Ze za stejnych podminek se déti po onkologickém onemocnéni
v obdobi remise nelisi od svych zdravych vrstevnikl, pokud jde o dobu stravenou v posteli,
celkovou dobu spanku a efektivitu spanku. Nebyly zjistény Zadné vyznamné rozdily z hlediska
véku, pohlavi ani typu onkologického onemocnéni. Vzhledem k tomu, Ze spanek je jednim
z dlleZitych pilifd zdravého Zivotniho stylu, miZzeme jeho zkoumanim vyvodit zavéry
a doporuceni, které mohou vést k systematické podpore cilové skupiny a ke zmirnéni nebo

prevenci pozdnich nasledk( lécby.

6.3 Zavéry studie 3

Dospéli, ktefi onemocnéli akutni lymfoblastickou lekemii v détském véku, mohou
i po prodélani tohoto onemocnéni v détstvi dosahovat srovnatelné drovné pohybové aktivity
a sedavého chovani jako jejich zdravi vrstevnici. Obé sledované skupiny dodrzovaly zdravotni
doporuceni pro pohybovou aktivitu. Pristrojové sledovani pohybové aktivity a sedavého chovani

by mélo byt nedilnou soucasti sledovani pozdnich nasledku lécby.

6.4 Zavéry studie 4

Vysledky nasi studie naznacuji, Ze dospéli lidé, ktefi prezili détskou akutni lymfoblastickou
leukémii, mohou dosahovat stejnych hodnot vybranych parametrl spanku jako zdrava
populace. Nebyly zjistény 7adné vyznamné rozdily mezi pohlavimi. Pouze maly pocet proband(
v experimentalni i kontrolni skupiné splnil doporucenou celkovou délku spanku. U parametru

spankové efektivity bylo doporuceni splnéno v mnohem vétsi mife u obou skupin.
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7 SOUHRN

Celosvétové se odhaduje, Ze onkologickym onemocnénim je diagnostikovano pres 300
000 déti ve v&ku 0-19 let ro¢né. V Ceské republice je roéné diagnostikovano okolo 400 novych
pfipadl, pficemZ nejcastéjSim onemocnénim jsou skupiny leukemii a jinych
hematoonkologickych diagnéz. Uspéchu v 1é¢bé bylo dosazeno diky systematickému klinickému
vyzkumu, zavedenim intenzivni chemoterapie v kombinaci s l1é¢bou operacni a radioterapii,
a také diky organizaci péce o détské pacienty, kterd je ve vyspélych zemich, nevyjimaje Ceskou
republiku sméfovana do specializovanych center détské onkologie. V soucasné dobé je v Evropé
priblizné 500 tisic vyléCenych détskych onkologickych pacientl. Déti s onkologickym
onemocnénim celi vysokému riziku pozdnich nasledk( Iécby, které se mohou objevit az mnoho
let po |é¢bé a zdsadné ovliviuji kvalitu jejich Zivota. Jednim z vhodnych prostiedki pro prevenci
¢i minimalizaci téchto pozdnich nasledkl je pohybova aktivita a kvalitni spanek. U déti
s onkologickym onemocnénim je pohybova aktivita bezpecna a prospésna. Pfesto neni tato
populace dostatecné aktivni, aby ziskala zdravotni vyhody, které pohybova aktivita pfindsi.
V soucasnosti je nedostatek studii, které by ptistrojovym mérenim charakterizovaly pohybové
chovani (sedavé chovani, pohybova aktivita, spanek) této skupiny. Neexistuje také studie, ktera
by se zabyvala pfistrojové mérenym pohybovym chovanim s delSim (mnohaletym) odstupem od
ukoncené lécby. Mnoho studii identifikuje a popisuje pohybovou aktivitu na zakladé
subjektivniho dotazovani (selfreportu) cilové skupiny. Lze predpokladat, Ze subjektivni
a pristrojové posuzovani pohybové aktivity se mize znacné lisit. Také hodnoceni spanku v ramci
sledovani pozdnich nasledk(l [écby je problematické. | zde se stéle setkavame se studiemi, které
jsou zamérené na subjektivni hodnoceni spanku, at jiz samotnymi probandy nebo jejich rodici.
Stdle vice se v soucasnosti dostava do popredi v populacnich epidemiologickych studiich
pro méfeni vybranych spankovych ukazateld metoda aktigrafie, kterd je proveditelnou
alternativou k polysomnografii a jeji obrovskou vyhodou je jeji vyuZitelnost v pfirozeném
prostiedi.

Hlavnim cilem disertacni prace bylo pfistrojové charakterizovat pohybové chovani déti
po onkologickém onemocnéni v obdobi remise a u mladych dospélych, kteti v détském véku
onemocnéli nejcastéji zastoupenym onkologickym onemocnénim — akutni lymfoblastickou
leukémii. Diléim cilem bylo zjistit, zda jsou tyto cilové skupiny schopny plnit zdravotné
orientovana doporuceni v oblasti pohybového chovani a porovnat jejich plnéni se skupinou

zdravych vrstevnikd.
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Vyzkumné studie se Ucastnily déti po onkologickém onemocnéni v obdobi remise (n=26)
ve véku 7-15 let a mladi dospéli (n=20), ktefi v détském véku onemocnéli akutni lymfoblastickou
leukémii (s primérnym odstupem 15,5 let od stanovené diagndzy).

Vybrané typy pohybového chovani byly v ramci této disertacni prace prfistrojové méreny
akcelerometrem Actigraph GT3X nebo Axivity AX3 po dobu nejméné sedmi po sobé nasledujicich
dni.

Doporuceni stanovena pro pohybovou aktivitu dosdhlo 77 % déti po onkologickém
onemocnéni v obdobi remise, a to v rdmci prostredi ozdravného pobytu. V béZzném Skolnim
tydnu tato doporuceni splnilo pouze 15 % probandl. Doporuceni v oblasti spankové efektivity
splnilo 62 % déti. U dospélych, ktefi onemocnéli v détském véku akutni lymfoblastickou leukémii,
bylo doporuceni pohybové aktivity spIlnéno u vsech probandl (100 %). V ramci ukazatele
spankové efektivity bylo doporuéeni dosazeno u 80 % dospélych.

Nase studie naznacuji, Ze déti po lécbé onkologického onemocnéni, stejné jako mladi
dospéli, ktefi v détském véku onemocnéli akutni lymfobastickou leukemii, mohou dosahovat
urovné pohybového chovani doporucenou pro zdravou populaci. V porovnani se svymi zdravymi
vrstevniky dosahuji ve vybranych typech pohybového chovani srovnatelné vysledky. Pfijeti
longitudinalniho pristupu u détskych pacientl podstupujicich |é¢bu a po 1écbé je zasadni,
pficemzZ prvoradé je pravidelné hodnoceni sedavého chovani, pohybové aktivity a spanku
v pfirozeném prostredi s vyuZitim pfistrojového méreni. Tato hodnoceni mohou nejen usnadnit
komplexni pochopeni vzorcli pohybového chovani, ale také umoznit provadéni preventivnich
opatieni zamérenych na zmirnéni nebo vyresSeni problém souvisejicich s timto chovanim.
Pfistrojové monitorovani sedavého chovani, pohybové aktivity a spanku by se tedy mélo stat

nedilnou soucasti sledovani pozdnich nasledkl Iécby.
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8 SUMMARY

Worldwide, it is estimated that over 300,000 children aged 0-19 years are diagnosed with
cancer every year. Around 400 new cases are diagnosed annually in the Czech Republic. The
most common diseases are groups of leukemias and other hemato-oncological diagnoses.
Success in treatment was achieved thanks to a systematic clinical research, an implementation
of intensive chemotherapy in combination with surgical treatment and radiotherapy. The last,
but not the least is the success achieved by well care organization of pediatric patients, what is
directed to specialized pediatric oncology centers in developed countries including the Czech
Republic. Currently, there are approximately 500,000 cured pediatric oncological patients in
Europe. Children with oncological diseases face a high risk of |late effects of treatment, what may
appear many years after treatment and fundamentally affect their quality of life. One of the
suitable way how to prevent or minimize these late consequences is physical activity and quality
sleep. Physical activity is sure and beneficial for children with oncological diseases. However,
this population is not active enough to gain the health benefits of physical activity. At present,
there is a lack of studies that would characterize the movement behavior (sedentary behavior,
physical activity, sleep) of this group using instrumental measurements. There is also no study
that deals with instrumentally measured movement behavior with a long-term (multi-year)
interval since the end of the treatment.

It can be assumed that subjective and instrumental measurement of physical activity may
differ considerably. Also, sleep assessment in the context of monitoring late effects of treatment
is problematic. Again, we still encounter studies that focus on subjective sleep assessment,
either by probands themselves or their parents. Increasingly, actigraphy, a feasible alternative
to polysomnography, is gaining ground in population-based epidemiological studies for
measuring selected sleep parameters, with the great advantage of its applicability in natural
settings.

The primary aim of the study was to characterize, by instrumental measurements,
instrumental measurement children physical behavior after oncological diseases during
remission as well as young adults who were most commonly affected by acute lymphoblastic
leukemia during their childhood. A secondary aim was to determine whether these focus groups
could meet health-oriented recommendations regarding physical behavior and compare results
with a group of healthy peers. The research involved children with oncological diseases in
remission (n=26) aged 7-15 years and young adults (n=20) who become ill by acute
lymphoblastic leukemia (with an average interval of 15.5 years since diagnosis) during their

childhood. Selected types of physical behavior were objectively measured using accelerometers
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Actigraph GT3X or Axivity AX3 for at least seven consecutive days. Physical activity
recommendations were met by 77 % of children with oncological diseases during remission
within the curative environment. During a typical school week, only 15 % of the children met
these recommendations. Regarding sleep efficiency, 62 % of the children met the
recommendations. Among adults who had acute lymphoblastic leukemia during childhood, all
subjects (100 %) met the physical activity recommendation. Regarding sleep efficiency, 80 % of
adults achieved the recommendation.

Our studies suggest that children with oncological disease in remission, as well as young
adults with acute lymphoblastic leukemia in their childhood, can achieve the level of physical
activity recommended for the healthy population. Those children as well as the young adults
achieve comparable results in selected types of movement behavior in comparison with their
healthy peers. It is crucial to adopt a longitudinal approach in pretreatment and post treatment
of pediatric patients. Primarily it should be done by objective and regular assessment of
sedentary behavior, physical activity, and sleep in their natural environment. These assessments
may facilitate a comprehensive understanding of movement behavior patterns as well as to
implement preventive measures aimed at mitigating or resolving problems related to these
behaviors. Objective monitoring of sedentary behavior, physical activity and sleep should

therefore become an integral part of monitoring the late effects of treatment
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