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The impact of exergames on cancer
related fatigue among pediatric
oncology patients: A qualitative

approach

Semina Nani', Ourania Matsouka', Yannis Theodorakis?,
Panagiotis Antoniou’

Introduction: Cancer related fatigue is one of the most frequently reported
and widespread symptoms experienced by pediatric oncology patients both
during and after treatment. Participation in exercise has been shown to play
a vital role in reducing children’s perceived fatigue and at the same time is
considered a safe and alternative intervention strategy. Purpose: The purpose
of the present study was to investigate the impact of exergames on cancer
related fatigue among pediatric oncology patients. Material and Method: Six
pediatric oncology patients volunteered, aged from five to nine years old,
who had been diagnosed with different types of cancer. A 12-week exercise
program was implemented, by using the Xbox Kinect™ console. Frequency
of attendance was three times per week, while duration was thirty minutes
per training session. Data were collected via observations and individual
interviews with the children and with one of their parents. Results: From the
qualitative data analysis three major themes were conducted: a) Decrease
of treatment side effects, b) Decrease of sleep disturbances, c) Decrease
of psychological distress. Conclusions: In conclusion, the involvement of
pediatric oncology patients in exergames, plays a decisive role in reducing
cancer-related fatigue, while at the same time provides the opportunity to
the children to exercise in a safe and controlled environment during their
free time in the hostel.
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Introduction

Cancer-related fatigue is one of the most common
and complex symptoms that cancer patients refer dur-
ing the phase of treatment.’ According to the National
Comprehensive Cancer Network, cancer related fatigue
is defined as “a distressing, persistent, subjective sense
of physical, emotional, and/or cognitive tiredness or ex-
haustion related to cancer or cancer treatment that is
not proportional to recent activity and interferes with
usual functioning”! Unlike the typical fatigue, is a symp-
tom that does not recede after rest or sleep, while at the
same time it has been reported that between 40% and
100% of the overall cases of patients suffer due to it.3

The etiology of cancer-related fatigue appears to be
multifactorial, with the major causes being side effects
of treatment, anemia, pain, nausea, sleep disorders,
emotional distress and anxiety, and hospital environ-
ment.*"" With regard to pediatric cancer-related fatigue,
it is considered to be one of the most common and most
unpleasant symptoms which observed in children dur-
ing treatment, especially in the first days of the begin-
ning of a chemotherapy cycle.'>'?

Concerning the consequences of cancer related fa-
tigue which experienced by pediatric oncology patients,
it seems that is responsible for the absence of the chil-
dren from their daily activities, the need to rest due to
lack of energy, the constant mood changes, the sleep
disturbances, the social isolation, the children’s absence
from school, the reduced school performance and the
deterioration of the overall quality of life."*

However, it has been found that the involvement of
pediatric oncology patients in exercise programs plays
a decisive role in reducing the perceived cancer related
fatigue, while at the same time is considered as a safe
and alternative intervention strategy.'® The results of a
meta-analysis study indicated that the involvement of
pediatric oncology patients in exercise programs, espe-
cially of those aged from 6 to 18 years old, constitutes an
intervention strategy that is considered as the most ef-
fective and the most highly recommended non-pharma-
cological intervention to reduce cancer related fatigue in
children.””What is more, in a related review, which aimed
to evaluate various non-pharmacological intervention
programs in perceived fatigue and psychological stress
in pediatric oncology patients, exercise was found to
play a vital role in reducing fatigue as well as psychologi-
cal stress.'®
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An innovative and at the same time enjoyable type
of exercise is the well-known “exergames”. According to
Lieberman, the term “exergaming” consists of the com-
bination of the words, exercise and game and is used to
describe video games that promote physical activity,
while the most popular exergaming consoles are the
Microsoft’s Xbox Kinect and the Nintendo Wii ™, which
have attracted the interest of numerous researchers in
the field of health, physical activity and education.” Due
to the increasing popularity of these games, plethora
of health professionals have studied and used them in
the past, arguing that exergames are beneficial for the
improvement of both physical and mental health of the
participants.?>-2

Aim

Given that exergames is a more entertaining kind of
physical activity, this study sought to evaluate whether
exergames could reduce the perceived cancer related
fatigue in six children who had been diagnosed with dif-
ferent types of cancer. More specifically, it was hypothe-
sized that a 12-week hostel-based exergaming program
with three 30-minute sessions per week would result in
a significant reduction of the perceived cancer related
fatigue among pediatric oncology patients, by using the
Xbox 360 kinect console.

Material and Method

The selection of the participants in this qualitative
study was purposeful.?’ In total, six pediatric oncology
patients (N=6) who had been diagnosed with different
types of cancer, aged from five to nine years old volun-
teered. The inclusion criteria in this research were the
following: a) experience the same phenomenon (exer-
games), b) diagnosed with cancer, c) be in acute phase
of cancer treatment. Participant’s characteristics are ana-
lytically presented in Table 1.

During the 12-week hostel-based exergaming pro-
gram the main instrument was the researcher herself
(15t author), as she was observing and keeping detailed
notes in a field diary about the interventional program,
events and discussions.?

Participants took part in face-to-face, open-ended
individual interviews. The interviews began with initial
warm-up questions and general questions regarding
the children’s cancer experience. As the interview pro-
ceed, attention was given to questions that focused on
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Table 1. Characteristics of the participants

Age Sex Type of cancer

5 Female Acute Lymphoblastic Leukemia
5 Male Retinoblastoma

6 Female Acute Myeloid Leukemia

6 Female Acute Myeloid Leukemia

9 Female Hodgkin's Lymphoma

9 Male Nasopharyngeal Carcinoma

their cancer related fatigue symptoms and how their in-
volvement in exercise made them feel. The participants
were interviewed before the beginning of the exergam-
ing program, as well as after the 6™ and the 12t week.
More specifically, interviews were conducted with the
children (N=6) and with one of the parents of each child
(N=6) for a total of 30-40 minutes. Interviews were audio
recorded, transcribed verbatim and anonymized in line
with ethical practice, in order to ensure the accuracy and
authenticity. All measurements were performed in the
playing room of the hostel, where the Xbox 360 Kinect
console was located.

A 12-week hostel-based exergaming program was
implemented by using the Xbox Kinect™ console.
Frequency of attendance was three times per week,
while duration was thirty minutes per training session.
The exergames «Kinect sports», «Kinect sports-season
2» and «Kinect Adventures» were used. The program was
individually adapted, instructed and supervised by the
1t author — personal trainer. The participants before the
beginning of program had created their own Mii charac-
ter (virtual self), according their preferences. In addition,
participants in each training session had the opportu-
nity to freely choose the games of their preference, as
well as and the duration of the game, through a variety
of sports and activities such as baseball, bowling, tennis,
rugby, darts, golf, boxing etc. Children did not partici-
pate in the program when they had low platelet counts
<20,000 / ml, anemia (hemoglobin <8g), fever (<38 ° C),
nausea / vomiting, pain, dizziness and infections.Before
the training program with exergames, children received
an introductory tutorial on how to use the Xbox 360
Kinect console and its peripheral devices, as none of the

Volume 61, No 3, July - September 2022 &

% HELLENIC JOURNAL OF NURSING

children had been involved in this type of physical activ-
ity in the past. Moreover, parents were informed about
the aim and the design of the study and they signed a
written informed consent. Also, verbal consent was giv-
en from the doctors and the psychologist, who super-
vised the children, in order to ensure that both the phys-
ical and psychological status of the participants at that
time allowed them to participate in the program. Finally,
approval was obtained from the Ethics Committee (EC)
of Democritus University of Thrace (DUTH).

Qualitative analysis

In order to strengthen the validity of our findings, we
tried to collect data through interviews and observations,
with the purpose to obtain the same results from each re-
search technique, so we could become sure that the data
are valid. In the social sciences, triangulation constitutes
a qualitative research strategy to test validity through the
convergence of information from different sources in or-
der to check the results of one same subject.”®

For the assessment of the qualitative data, interviews
were transcribed verbatim and analyzed using thematic
analysis.*® In the beginning, all researchers read the tran-
scripts and the text of observations in order to get an
overall impression. In second phase, they identified and
coded units of meaning representing participants’ per-
ceived experiences. Then, they grouped all the coded
data under greater categories and compared them with
the original. After this, they summarized the contents of
each group to generalize the descriptions regarding the
participants’ experience. Finally, all authors discussed
the coded data and agreed on the themes.*
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Results

From the qualitative data analysis three major themes
were conducted from the two first authors of the present
study, a) Decrease of treatment side effects, b) Decrease
of sleep disturbances, c) Decrease of psychological dis-
tress (Figure 1).

The following is an analytical description of the themes
which identified (Table 2):

Discussion

In the present study individual interviews and observa-
tions were conducted by the first researcher in order to
evaluate the effect of a hostel-based exergaming program
of three 30-minute sessions per week on participants’ can-
cer related fatigue. Our results showed that the interven-
tional program with exergames decreased the children’s
overall cancer related fatigue regarding the parameters:

Figure 1. Major themes which conducted from qualitative data analysis

Exergames

|

Decrease of

Decrease of sleep

Decrease of

treatment side S psychological
effects disturbances distress
- I
- Pain - Sle.e.p . - Anger
- Vomit 1nte}1 e - Sadness
- Headache - Nightmares - Anxiety
- Anorexia - Emotional outbursts
- Infections - Stress
- Promising
laboratory exams
e /
Table 2. The effect of exergames on children’s cancer related fatigue
1st Theme - Decrease of treatment side effects
. "l do not feel pain”, "I rarely vomit", "l feel strong", "l eat normally, my favorite food is ...’ "l am fine, | do not feel tired",
Children . . i
Sometimes | have headache, but not so intense
"She/he doesn't report pain’, "Since the program started she/he has more energy, she/he does not want to lie on
bed all day as she/he used to do", "She/he has the willingness to do things during the day", " She/he doesn’t have
anorexia due to the treatment”".. she/he had infections in the past, but during the exercise program we didn’t have
Parents . . . . . . ; . "
any problems.., ...it was good that the children did not come in contact with the objects by using this console’,
"... the laboratory tests show promising results (no low white blood cell counts), she's/he's fine, we are good",
"Sometimes she/he has nausea due to chemotherapy, but is normal"
2nd Theme - Decrease of sleep disturbances
Children "I sleep good .., "l do not wake up during the night", "l do not feel tired in the morning ..., | want to play with the
games, | get ready quickly and | come downstairs"
"She/he used to have nightmares but this period very rarely, this period she/he sleeps well", "She/he sleeps
Parents normally on her/his bed, not with me", "She/he doesn’t have phobias during the night, sometimes she/he sleeps
late, but she/he used to do this before she/he was diagnosed with the disease", "In generally she/he sleeps quite
well"
348
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3rd Theme - Decrease of psychological distress

"l do not feel angry", "l am happy that | play with these games", "l do not feel sad", "Step by step, everything will

Children pass", "l do not feel anxious"
"She/he doesn't get angry so easily", "She/he has fewer emotional outbursts, such as anger, and stress", "She/he is
happy and always looks forward to play with the exergames, (exergames) is the first thing that she/he wants to do
Parents  as soon as possible when she/he wakes up in the morning", "She/he is excited with the program and constantly

tells us what she/he did, that she/he won, "She/he is not sad, she/he generally is in a good mood and she/he is
cooperative", "She/he is not so worried for the future"

a) Decrease of treatment side effects, b) Decrease of sleep
disturbances, and c) Decrease of psychological distress dur-
ing the phase of cancer treatment. Regarding the parameter
“Decrease of treatment side effects” revealed that children
after their involvement in the exergaming program didn't
feel pain, they didn't feel tired, as well as they didn’t have in-
fections like they had before the beginning of the exergam-
ing program, though they referred that sometimes were suf-
fering from headaches. Moreover, according to their parents’
statements, children’s laboratory tests during the 12-week
period of exergaming, were shown promising signs of re-
covery. Similarly to our results, other researchers found that
the engagement of the oncology patients in exercise pro-
grams contributes decisively to the reduction of perceived
pain and also to the reduction of the overall cancer related
fatigue due to the clinical treatments.>' However, concern-
ing the effect of exercise on the immune system and the
infections in pediatric oncology patients, research has not
concluded whether this type of intervention can enhance
the child’s immune system, but suggest that can be safely
incorporated during the phase of cancer treatment.?
Concerning the parameter “Decrease of sleep disturbanc-
es”, from the respondent’s answers was found that children
didn’'t wake up during the night sleep, they didn't feel tired
when they were waking up in the mornings, especially the
days that they had to participate in the exercise program,
as well as they didn't suffer from nightmares and phobias
during the night in comparison with the past, when they
had entered in anti-cancer treatment. In agreement with
our results, other authors suggest that exercise is a useful
treatment for improving sleep quality and reducing sleep
medication use among children who had been diagnosed
with cancer, both during and after cancer treatment.3*3*
Finally, regarding the 3 theme “Decrease of psychological
distress” it was observed that the patients had a plethora of
psychological benefits. They had fewer emotional outbursts,
such as anger, stress and anxiety, they were more happy and
optimistic for the future, while they were overwhelmed by
feelings of pleasure and excitement due to their achieve-
ments during the exergaming sessions. Same results were

Volume 61, No 3, July - September 2022 &

also conducted by other researchers, who had examined
the perceived benefits of hostel-based exercise programs
among clinical populations, arguing that exergaming is an
alternative way of training which enhances participant’s
mood and also leads to a positive attitude towards exer-
cise"

Limitations

To the best of our knowledge this is the first worldwide
qualitative study which examined the effect of exergames
with the use of Xbox 360 kinect console on cancer related
fatigue in pediatric oncology patients. However, it is neces-
sary to note that our small sample and lack of previous qu-
alitative studies on this topic could be the limitations of the
present study.

Conclusions-Suggestions

In conclusion, participants’ involvement in exergames
seems to be an alternative and a non-pharmaceutical stra-
tegy, which can reduce the perceived cancer related fatigue
in pediatric oncology patients during the phase of cancer
treatment. Future research is needed in order to overcome
these limitations and provide more definitive results regar-
ding exercise and cancer related fatigue in pediatric onco-
logy patients.
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ABSTRACT

H eniépaon tTwv Pn@lakwv 51a8pacTIKWV maAXVISIWV ACKNONG GTNV KOTTWOT MoV OXETI(ETAL IE TOV KAPKIVO O
madlatpikoVG 0yKoAoYIKoUG acBeveic: Mia TOLOTIKN TTPOgéyylon

Seuiva Navn', Oupavia Matoouka', lidvwwne Osodwodknc? Mavayitne Avtwviou’
"Turjua Emotriung Quoikic Aywync kat ABAntiouod, Anuokpiteio Mavemotriuio Gpdkng, Kouotnvi
2Turjua Emotriunc Quoikig Aywyric kat ABAntiopod, MNavemotriuio Osooaliac, Tpikaka

Eicaywyn: H kéiwon mou oxetieTal Ye Tov Kapkivo amoTelei éva amd ta o cuxvd kat Stadedopéva cuumTwpata
mou Buwvouv ol maidlatpikoi oykohoyikoi acBeveic Tooo katd tn Sidpkela TnG Bepameiag Toug, 60O Kal HETA
TNV oAokAfjpwon autric. Exel StamotwOei mwg n cupuetoxn o€ doknon Stadpapatifel kaBoploTikd pdho yla
™ Meiwon TNG avTIANTITAS KOTTWwoNg Twv atdlwy, evw mapdAAnAa Bswpeital w pia ac@aing Kal eVAANAKTIKA
oTpatnyIkn mapéupfaonc. Tkomog: O oKOMOC TNG TAPOUCAC MEAETNG NTAV va SlEPEVVACEL TNV emidpaon Twv
Pnoetakwv S1adpacTiKWV malxviSiwv doknong otnV KOTwaon Tou OXeTI(ETAl UE TOV KAPKIVO Og TaISIaTPIKOUG
oyKoAoyIKkoU¢ aoBeveic. YAIko kat Mé0o8o¢: Zuvolikd cuppeteixav €L maidlatpikoi oykohoyikoi acBeveic, nAikiag
amod TEVTE WG eVvEa €TWV, ol omtoiol eixav diayvwobei pe Sidpopeg popPég kapkivou. Eva mpoypaupa doknong
oUVOAIKAC Slapketag 12 eBSopddwy eQapuooTnKE, XPNOIHOTTOIWVTAC TNV Kovoola Xbox Kinect™. H cuxvotnta
OUUUETOXAG ATaV 3 @opEg TNV efOoAda, eV N SLAPKELID CUMIETOXNG AVA TTPOTIOVNTIKY povada sixe oplotei ota
30 Aemtd. Ta Sedopéva cUNEXDBNKAV HEOW TTAPATNPHOEWVY KAl ATOUIKWY CUVEVTEUEEWV e Ta TTALOLA Kal YE évav
amd Tou¢ yoveic Touc. AmoteAéopata: Ao TNV MoLoTIKN avdAuon Twv dedouévwy mpoékuav Tpia KUpla Bépata:
a) Meiwon twv mapevepyelwv Tng Bepameiag, B) Meiwon twv dlatapaywyv Tou Unvou, Y) Meiwon Tng YuXoAoyIKAG
Suopopiac. ZupmepAcHATA: JUUTIEPACHUATIKA, N CUMHUETOXN TWV TTAISIATPIKWY OYKOAOYIKWVY A0OEVWV O€ AOKNON
péow PNELaKWV S1adpacTIKWV TAIXVISIWV CUVTENEI KOBOPIOTIKA 0TN PEIWON TNG KOTIWONG TTOU OXETI(ETAL PE TOV
KOPKIVO, VW TAUTOXpOVA TTAPEXEL TNV gVKAlpia oTa TTaldId va acknBoUv o€ éva ao@aNEC Kal EAeyXOevo TTepIBAANOV
Katd tn Stdpkela Tou eEAeUBEpPoU XpOvou Toug oTov {evva.

Né€eig-eupetnpiou: Ynoiaka Siadpaotika maiyvidia doknong, KOmrworn mou OxeTiCeTal e TOV KAPKivo, Taidlatpikr) oykoAoyia
<1 YmevBuvog alAnloypaepiag: epiva Navn
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e-mail: snani@phyed.duth.gr, TnAépwvo: 00306955954228

350 NOXHAEYTIKH \,’ Téuog 61, Teuyog 3, louiog - Sentéufpiog 2022



EPEYNHTIKH EPTFAZIA - ORIGINAL PAPER
Nani S. et al.

BifAoypapia

1.

Volume 61, No 3, July - September 2022 &

National Comprehensive Cancer Network. NCCN guide-
lines cancer-related fatigue, version 2.2018. 2018,
Available athttps://www.nccn.org/professionals/physi-
cian_gls/pdf/fatigue.pdf. Retrieved 15/5.2021
Morrow GR, Shelke AR, Roscoe JA, Hickok JT, Mustian
K. Management of cancer-related fatigue. Cancer Invest
2005, 23:229-239

Savina S, Zaydiner B. Cancer-Related Fatigue: Some
Clinical Aspects. Asia Pac J Oncol Nurs 2019, 6: 7
Berger AM, Mooney K, Alvarez-Perez A, Breitbart WS,
Carpenter KM, Cella D, Cleeland C, Dotan E, Eisenberger
MA, Escalante CP, Jacobsen PB, Jankowski C, LeBlanc T,
Ligibel JA, Loggers ET, Mandrell B, Murphy BA, Palesh O,
Pirl WF, Plaxe SC, Riba MB, Rugo HS, Salvador C, Wagner
LI, Wagner-Johnston ND, Zachariah FJ, Bergman MA,
Smith C. Cancer - related fatigue, version 2.2015. J Nat/
Compr Canc Netw 2015, 13:1012-1039
Dantzer R, Meagher MW, Cleeland CS. Translational ap-
proaches to treatment-induced symptoms in cancer pa-
tients. Nat Rev Clin Oncol 2012, 9, 414
Abrahams HJG, Gielissen MFM, Verhagen CAHHVM,
Knoop H. The relationship of fatigue in breast cancer
survivors with quality of life and factors to address in
psychological interventions: a systematic review. Clin
Psychol 2018, 63:1-11
Peoples AR, Roscoe JA, Block RC, Heckler CE, Ryan
JL, Mustian KM, Janelsins MC, Peppone LJ, Moore DF,
Coles C, Hoelzer KL, Morrow GR, Dozier AM. Nausea
and disturbed sleep as predictors of cancer-related fa-
tigue in breast cancer patients: a multicenter NCORP
study. Support Care Cancer 2017, 25:1271-1278
ClevengerL, Schrepf A, Christensen D, DeGeest K, Bender
D, Ahmed A, Goodheart MJ, Penedo F, Lubaroff DM, Sood
AK, Lutgendorf SK Sleep disturbance, cytokines, and fa-
tigue in women with ovarian cancer. Brain Behav Immun
2012, 26:1037-1044
Levkovich I, Cohen M, Alon S, Kuchuk I, Nissenbaum B,
Evron E, Pollack S, Fried G. Symptom cluster of emotional
distress, fatigue and cognitive difficulties among young
and older breast cancer survivors: The mediating role of
subjective stress. J Geriatr Oncol 2018, 9:469-475

. Schénberger M, Herrberg M, Ponsford J. Fatigue as a

cause, not a consequence of depression and daytime
sleepiness: a cross-lagged analysis. J Head Trauma
Rehabil 2014, 29:427-431

. Perdikaris P, Merkouris A, Patiraki E, Papadatou D,

Vasilatou-Kosmidis H, Matziou V. Changes in children’s
fatigue during the course of treatment for paediatric
cancer. Int Nurs Rev 2008, 55:412-419

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

% HELLENIC JOURNAL OF NURSING

Kestler SA, LoBiondo-Wood G. Review of symptom expe-
riences in children and adolescents with cancer. Cancer
Nurs 2012, 35:E31-E49

Yeh CH, Chiang YC, Lin L, Yang CP, Chien LC, Weaver MA,
Chuang HL. Clinical factors associated with fatigue over
time in paediatric oncology patients receiving chemo-
therapy. Br J Cancer 2008, 99:23

Hinds PS, Hockenberry M, Rai SN, Zhang L, Razzouk B,
Cremer L, McCarthy K, Rodriguez-Galindo C. Clinical field
testing of an enhanced-activity intervention in hospital-
ized children with cancer. J Pain Symptom Manage 2007,
33:686-697

Eddy L, Cruz M. The relationship between fatigue and
quality of life in children with chronic health problems:
a systematic review. J Spec Pediatr Nurs 2007, 12:105-114
Lopes-Junior LC, Bomfim EDO, Nascimento LC, Nunes
MDR, Pereira-da-Silva G, Lima RAGD. Non-pharmacologi-
cal interventions to manage fatigue and psychological
stress in children and adolescents with cancer: an inte-
grative review. Eur J Cancer Care 2016, 25:921-935

Chang CW, Mu PF, Jou ST, Wong TT, Chen YC. Systematic
Review and Meta-Analysis of Nonpharmacological
Interventions for Fatigue in Children and Adolescents
With Cancer. Worldviews Evid Based Nurs 2013, 10:208-
217

Lieberman DA. Dance games and other exergames:
what the research says. Available at http://www.comm.
ucsb.edu/faculty/lieberman/exergames.html. Retrieved
11/5.2021

O’Donovan C, Hirsch E, Holohan E, McBride I, McManus
R, Hussey J. Energy expended playing Xbox Kinect™ and
Wii™ games: a preliminary study comparing single and
multiplayer modes. Physiotherapy 2012 98:224-229

Nani S, Matsouka O, Antoniou P. Can ten weeks interven-
tion with exergames contribute to better subjective vi-
tality and physical health?. Sport Sci Health 2018, 15:43-
47

Nani S, Matsouka O, Theodorakis Y, Antoniou P.
Exergames and implications on quality of life in pediatric
oncology patients: A preliminary qualitative study. J Phys
Educ Sport 2019, 19:262-267

da Silva Alves R, lunes DH, Pereira IC, Borges JBC,
Nogueira DA, Silva AM, Lobato DFM, Carvalho LC.
Influence of exergaming on the perception of cancer-
related fatigue. Games Health J 2017, 6:119-126

da Silva Alves R, lunes DH, de Carvalho JM, Menezes FDS,
Silva AM, Borges JBC, Carvalho LC. Effects of Exergaming
on Quality of Life in Cancer Patients. Games Health J 2018,
7:385-392

Patsi C, Yfantidou G, Antoniou P, Gkoraki V, Lagiou K.
Perceptions of people with schizophrenia regarding

351



EPEYNHTIKH EPTAZIA - ORIGINAL PAPER
Exergames, fatigue and pediatric cancer

25.

26.

27.

28.

29.

30.

352

digital interactive games. J Phys Educ Sport 2016, 16:650
Tzanetakos N, Papastergiou M, Vernadakis N, Antoniou
P. Utilizing physically interactive videogames for the
balance training of adolescents with deafness within a
physical education course. J Phys Educ Sport 2017, 17:614
Vernadakis N, Papastergiou M, Zetou E, Antoniou P. The
impact of an exergame-based intervention on children’s
fundamental motor skills. Comput Educ 2015, 83:90-102
Creswell JW, Cheryl NP. Qualitative inquiry and research
design: Choosing among five approaches. Thousand Oaks,
CA: Sage publications, 2016

Hammersley M, Atkinson P. Ethnography: Principles in
Practice. Routledge, 2019

Denzin NK. The research act: A theoretical introduction to
sociological methods. Transaction publishers, 2017
Braun'V, Clarke V. Using thematic analysis in psychology.
Qual Res Psychol 2006, 3:77-101

31.

32.

33.

34.

Lin KY, Shun SC, Lai YH, Liang JT, Tsauo JY. Comparison
of the effects of a supervised exercise program and
usual care in patients with colorectal cancer undergoing
chemotherapy. Cancer Nurs 2014, 37:E21-E29
Chamorro-Vifia C, Ruiz JR, Santana-Sosa E, Vicent MG,
Madero L, Pérez M, Fleck S, Pérez A, Ramirez M, Lucia
A. Exercise during hematopoietic stem cell transplant
hospitalization in children. Med Sci Sports Exerc 2010,
42:1045-1053

Mustian KM, Sprod LK, Janelsins M, Peppone LJ, Palesh
OG, Chandwani K, Reddy PS, Melnik MK, Heckler C,
Morrow GR. Multicenter, randomized controlled trial of
yoga for sleep quality among cancer survivors. J Clin
Oncol 2013, 31:3233

Orsey AD, Wakefield DB, Cloutier MM. Physical activity
(PA) and sleep among children and adolescents with
cancer. Pediatr Blood Cancer 2013, 60:1908-1913

NOXHAEYTIKH \,’ Téuoc 61, Telxog 3, lovAiog - ZemtéufBpioc 2022



