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Abstract

Purpose Previous studies have inderlined the benefits of exercise durng cmcer thempy, However, patients are insufficently

active durmg treatment. Telehealth 15 used to encourage people to be active, educing difficulties and offsetimg the lack of

infrastucture o ften reported. We aimed to identify the effects ofrecommendations and telehealth on the level of physical adivity,

fatigue, and quality of life.

Methods Sixty patients suffering from vanous cancers under treatment wene randomized into two groups. Every Sunday, they

had to complete online questionnaimes: number of steps, MFI-20, and EORTC-QLO-30. Group B (reommendations) was miven

encouragement o mprove physical adivity during 8 wesks, using a recommendation guide, and received a weskly SMS text

mmsage for eenise promoton. Group C, without recommendations, was the contmol group.

Results Two-way ANOVAS for repanted measures did not reveal effect on the number of steps walked over time: however, the

remults indicated a beneficial effect for group R related to sefreported fatigue (F= 2686, p = 01) and quality of life (F= 2431,
= (2}

Eﬂ'u'_l.lﬂm Surprisingly, the level of exercise in group B didnot significantly incranse, but self-reported fatieue and quality of Lifs

wene improved. This stdy underlines that inexpensive sharing of time, human, and financal means, through a protocol of

physical activity, inproves patent health,

Keywords Exercise - Telemedicine - Quality oflife - Fatigue - Physical actvity

Introduction msufficient and that the mte of partidpaton m adapted phys-
wcal activity progmms sat up m the meadical sector remaned

Orver the past decade, several previous studies have demon- low

strated the beneficial effect of physical adivity during cancer
therapy [1]. Regular modemte activity makes it possible to
reducs the secondary effects of thempies, inparticular fatigoe,
to improve patients’ physical capacities and to enhance ther
quality of life [2-5]. However, several studies have also
shown that patients” levels of physical activity were stll
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Lack of ime, fatigne, and tmnspont difficulties are fictors
that limit patient participation in a supervised program of
adupted physical activity. Caneer care centers ane often region-
al hospitals, managng patients who can come from severl
cities, sometimes hundreds kilometers far away from the
health canter, Tt bacomes necessary to propose progrms of
remotely contmolled physical activity so that all patients in cans
can benefit from it

In the last 20 years, telemsdicinetelehealth applications
have been mcreasmg due to the development of more ad-
vanced telemedical devicss and of the new patient-centerad
health care policies [6]. Telemedeacine applied to rehabilitation
has been proposed as a way of mcressing accessibility to the
care and supportive care for populations with disasbilities, fo-
cusing on potential time- and cost-savings [7]. The
telerehabilimtion is now considersd as 2 branch of medicine
This new fiekd has been investigated mamly in newrology and



candiac rehabilitations; neverthelss, the dats rel ated with pa
thologmes such as cancer are stll scarce. The results from sev-
eral articles show that telershabilitation is efficient md in-
duces benefits m 71% of cases [8] and could therefore be
comsiderad as a common use in the care of the patient.

Regarding cancer care, many studies have evahiated bene-
fits with exercise home-hased progmm [5], even if the mesults
wene encournging, few authors wens intemested in the mpact
of telecommumcation or connectad tools, applisd to physical
activity, for their patients [9]. In addtion to remotely contral
physical activity, this virtual rdationship between the physical
activity teacher and the patient through the tel emedicine tools
makes it possible to establish or conserve a link and acts as a
raninder to the patients.

It 15 thus necessary to ohserve the Feasibility and effective-
niss of 4 telershabilitation program for patients suffermg from
different cancers. The main am of our study is therefore to
imvestigute the benafits of a distance-guided physical activity
program, including a book let of recommend ations and regmlar
et messages, on the level of physical activity, fatigue, and
gquality of hifie

Method
Participants and procedure

The patients mcluded in this controlled study were all under-
gomg chemotherapy or systemic tmeatment as oul-patients at
the Institut Paoli Calmeties—cancer care center (Mamsalle,
France). The patients wen: recuited m the vanoons warting
rooms of the hospital.

The criteria for melusion were (1) being capable to
practice-adapiesd physical activity, in parteular walling, (2)
bangable tored and write French, (3) regular intemet access,
(<) currently undemzoin g treatment, and( 5) being available for
the 8 wedks of the study,

Incapacity to perform physical activity, lack of regularity n
filing out the guestiomnaires {questionnaires complaed lss
thin thres tmes in the 8 weels), and a technial problam with
the pedomester were criteria for excusion.

The patients agreeing to take part in the study were mn-
domly divided (1:1) into two groups: the “recommmendations™
group (R and the “control™ group (C). The patentsin group B
received advice on increasing ther level of physicl activity,
with the aid of a recommendation guide and S M3 text messaees
sentat the startofevery week (D1 to encowrage them to under-
take a physicl activity, The patients in group C meceived no
particular mstructions. Each patient, regardless of group, had
to wear a pedometer every day for the 8 weeks (W1 to WE)
during the smdy.

At the end of each week (D7), the patients had to fill out
onling questionmaites vin Google Forms (on the Weh) to

provide information about the daily or weskly number ofsieps
taken, their level of fatigue, and their quahty of hie.
Completion of the guestionnare, ot home, took m averaps
of 15 min. The patients had to do this eight ttmes (from W1
to WE) over the whole period.

[t was planned to inchide 60 patients in the study, 1.2, 30n
each group. The recruitment lasted 4 months, and
approximatively 100 patients wers invited to participate.
Figure | presents the prowcol m diagrammatc form.

Measurements

The patients’ demogmphic data were supplied by the doctor at
the tme of mclusion (age, sex, charactenstcs of the
pathology ).

Lewvel of physical activity was measured by a padometer
comntmg the steps. The patients reported the number of steps
they walked throughout the wesk, sither the number of sieps
taken ench day or the total number per week, The comt was
reset o zem at the end of the wesk (D7),

Fatiguz was assessed wsing the French version of the
Mul tdimensiomal Fatieue Inventory (MFI-200 [107]. MFI 15 a
self-reported mesure validated for concer patients [11]. MFI-
20 comsists of five dimensions: (i) general farigue meludes
pmeml stalements concaming a peson’s functioning such as
“T feel rested™; (0) physical faigue refers to the physical sen-
sation related to the feling of tredness; (i) reduced activity
and (iv) reduced motivation cover reduction in activities and
lack of motivation to start amy activity; md (v) mensal fatigne
ncludes cogmitive symptoms such as difficulties m concen-
tratimg. MFE-20 is composed of 20 1tems, scorad on a 5-point
Likert scale. The total scome for each dimension ranges from O
to 100 m each dimension,

Cruality of life was measured using the European
Crrganisation for Research and Treatment of Cancer Cuality
of Life Questionnaire Core 30 (EORTC-QLO-C30) [12],
compased of 30 questions, created especially for cancer pa
tients. QLO-30 consists of a mun scale evaluatmg peneml
quality of life, ndudmng five fimetional scales [physical (five
itemns), role (two items), cognitive (two items), emotional
{ four iterms ), and social fanction (bwo items) ] and seven symp-
tom saales specific for cancer [naussa (bvo items ), pan (two
therns J, dyspnea (ome ttem), insomma { one tiem ), poor appetibs
{me item), constipation (one item), diarhea (ome item): and a
scale for finmeial difficulties (one iem)], often represented
during cancer. Fmally, this questiormaire was complated with
a fatigue scale, comprising three items. All the scales wens
seomed on a sale rmgng from O to 100,

Tools

Three tools were used in the study. First, the pedometer was
used by all participants. Tt coumts the number of steps taken in



Fgure 1 Dresign of the sudy: the

comirol moup “C* had o anower Wi
onling questionnaines each wosk.
In addition, the recomunendations
group “B ™ received a guide and a
weekly SMS. Eadh goup

Inclusion and randomization
{N = ED]

T~

received pedometens.

Group R (N=30) Group C (N=30)

D1 SMS + Guide |
w1 - :
D7 Questicnnaires wesk 1 |
D1 || SMS + Guide |
IE D7 || Questionnaires week 2 |
D1 SMS + Guide |
w3 : .
D7 Questionnaires week 3 |
o1 SMS + Guide |
w4 4
D7 Questinnnaires week 4 |
E D1 SMS + Guide | r
w D7 Questlonnalres week 5 |
E nl SMS + Guide | !
w o7 Questonnalres week 6 |
D1 SMS + Guide |
w7 :
o7 (uestionnaires week 7 |
D1 SMS + Cuide |
(w8 :
D7 {uestionnaires week B |

the course of a given time. The pedometer model ONWALEK
100 was created by Geonate® (France). IF the pedometer
faled to work propery, a new one was sent to the patient’s
postal address,

The second tool was theset of recommendations, presented
a5 a paper booklet, only used by patients i the group B This
puide was writen specifically for this study by an adapted
physical activity techer. It has eight sections for the 8 weeks
of the study. Each week, several examples of ecercises and
numerous recommendations were given to the patients, m
particular about walking. The aim of the gude was to encour-
age and steer the patimnts so that they mamtained or mereased
thar level of phvsical activity,

Finally, the patients m group B benefited from text mes-
sages st at the begining of each week (D) 0 enoourags
them to undertake physical activity. These “motivating”
messages were written by a teacher of adapted physical
activity. Each of the eight messages underlined the need
to read and refer the booklet of recommendations. For
example, a typical message that could have been sent to
the patients: “Undertaking physical activity is sometimes
difficult: wou're tired, vou don’t have tme_ ... Often the
hardest thing is to take the first steps: once that is done,
physical activity is a pleasure. Set voumelf a target for
the week. Follow the puide vou were given for moms
information. Have a good wesk!™



Statistics

All the statistical analvses wene done wsing Statstica 6.0. In
the fimst stage, descriptive statistics wene produced (mean,
standard deviation, frequency ). We then carned out repeated
twro-way ANOVAS on the group fictor (R and C) and the time
factor (WO to WE), complemented by post hoc Student-
Mewman-Keuls or Mamn-Whitney-Wilcoomn tests, according
to the normal distibution of the data. The significance thresh-
old is set at p<0.05. Data are given as mean + standand
deviation.

Ethics

The study was approved by the hospital®s mternal Ethics
Committee. The human imvestigations were performed ac-
cording to the principles outlined i the Declamtion of
Helsmsk. Writen mformed consant form was obtamed from
all mdirviduals mcluded i the sudy.

Results

Among the 60 patients {19 men and 41 women) included m
the study, 17 were excluded from the study before analysis of
the results (Fig. Z). Finally, 43 patients wens retaned for the
statistics (group B =21; group C =22,

The compliance related with the onlme survey was com-
puted: based on the 480 questommares expected, only 210,
Le, 64 58%, were completed. However, although seveml pa
tients did not Gl out the questiommare every week, 1t can be

Ag 2 CONSORT flow diagam
of the smdy

considersd that 71% of the patients participated convineingly
in the study.

The descriptive analysis showed that the majonty of
the patients wers being treated in the oncology depan-
ment (W =133) and to a lage extent suffersd from breast
cancer (N=21). Half the patients treated in the herma-
tology department (M= 10) suffered from Hodgkin's
lvmphoma (V=51 In total, there were 31 women and
12 men, and the averape ape of the whole cohort was
4970 years 1371 (group &=47.84+11.49: group C=
5146+ 15.26). All the descriptive data on the pabents,
by group, are presented in Table 1.

At the beginning of the program, no statistical differ-
ences in age between the two groups were found (f=—
(.87, p=0.05). The mumber of men and women showed
to be different between the groups (chi-squared =6 89,
p < 005),

ANOVAs with repeated messures on two factors—tme
(& weeks) and groups (two groups —were carmied out for the
weskly number of steps, the five dimensions of fatigne, and all
the dimenswms of quality of hife.

The results illustmted no effect of ttme or group on the
numbers of steps walked each week by the patients { Table 21,

Reparding the General Fatipue scale, the results showed a
significant group * time effect (F=2686, p<0.035). The
Student-Mewman-Keuls tests indicated that gronp B reported
lower seores inthe Geneml Fatigue dimension than group Cat
W7 (p< 0.01) and WE (p < 005) (Fig. 3a).

The ANOVAS on the four other dimensions of Gtigue ako
indicated a group = time effect: physical fatigue (F = 3087,
p<005), reduced activities (F= 2006, p<0.05), mduced

Death
n=1}

Faulty pedometsr
not replaced |n=1)

Ouestionnaires not
completed regulary
=T}

&0 patients
Fla ndaarr) ization
Growp R Growp C

30 patients 30 patients

Worsening of state of
health {n=1}
DS ionna ines, mot
completed regularly
(n=7}
21 patients | | 22 patients




Table 1 Charasieristics of the

palients Ciroup B {n=21) CGiroup C {n=22) Toital
Parti cipanis {n =43)
M b n=2 a=10 n=12
Females n=1% n=12 n=31
Age (years) 478 £ 1149 514611526 49 70+13T
Typest of cancer {n=)
Lung ¢ancer n=1 n= n=2
Panerestic caneer = n=1 n=1
Bimadt canoer n=12 n="% n=21
Chrvarian cancer n=3 n=1 n=4
[Hgestive camnoer n=i n=4 n=4
Tonge cancer n=i n=1 n=1
Leukemia n=2 n=1 n=3
Non-Hodglein's Iymphoars n=i n=1 n=1
Hodekin's lymphoma n=3 n=1 n=35
Myelodma a=i n=1 n=1
Presence of metagiais (n=) n=4 n=4 n=13
motivation (F=2057, p<0.05), and mental fatigue (F=  Discussion

2285, p < 0.05). The Stndent-Newman-Feuls tests highlight-
ed a difference at W7 and WE, when group R had significant
lower scores than group C in these four dimensions | Table 3).

The ANOVA on the Geneml Cuabity of Life dimen-
sim showed a proup effect (F=4.0350, p=0.05) and a
group * time effect (F=2431, p<0.05). The Student-
Mewman-Keuls tests demonstrated a significamt decline
m the Quabty of Life scomes between W1 and W7 for
group C (p<0.05) they also showed a gronp effect at
W7 (p=0.05) and W8 (p=<0.05): group R had a higher
seore than group C for these two times of measumement
(Fig. 3h).

The ANOVA showed a tendency for a group effect (F=
1993, p=0.051) and a significant group * tme effed (F=
2004, p<003) on the mle imation. The Student-Mewman-
Keuls tests showed a significint decline in this score for group
C between W1 and W7 {p < (.01 ) they ako showed a higher
role fimetion scome for group B than group C at W7 (p<001)
and WE {p < 0,013 {Table 3).

The ANOVA showed a group * time effect on the
physical capacity dimension (F=2.29%: p<{0.05): group
R had higher scores than group © in W7 (p<0.010)
(Table 3). A group * time effect was also found on
the emotimal capacity dimension (F=2985; p<0.01):
the Student-Mewman-Eeuls tests demonstrated that
group R had significantly higher scomes than group C
from W35 to WE (p<0.05) (Fig. 3c).

Data from the other scakes composing the quality of life
questiormaire (BORTC-QLO-30) were pmcessad, and no sig-
nificant changes wene obsarved throughout the study (data not
shuram ).

This study was designed to analvee the effect of a program of
physical activity muded at a distmes (tza messapes, booklet
of recommendations, pedometer, and online questionnaines)
on the level of physicl activity, Sitigne, md quality of lifs
of patents indergoing treatment.

The ANOVAS on the two groups (R and C) and on the sight
times of measurement showed that from the seventh wesk of
the program, the geneml state of health of group B was sig-
nificantly beter than that of group C. Group B had a better
peneral quality of lifes and reported lower fatigus than group C.
The emotional state of group B was sipnificmantly betier from
fifth week of the progmm. On the other hnd, contrary to our
initial hypotheses, the weekly mmber of steps walked did not
differ betwemn the two groups and we observed no significant
inarease in the level of physial activity for the group receiy-
ing regular recommendations.

Table 2 Number of Qe for group B and group C (mean + S0
Ciroup B Crroup C

Week 1 Y2400 + 5039 Ti234 £45457
Week 2 I3+ 37984 BHIS.S £R3T42
Week 3 THe2 + 42338 BN B +95749
Week 4 6.7 + 38954 G723 +62493
Week 5 o433 + 31472 THEIILS5183T
Week & 58611 £2539.7 605 £4293.7
Week 7 G408 8 + 2042 8 6402 48812
Week B 6 TEL6 + 28052 69213 £4304.8




Ao 3 & Creneral Fatigue scone
fronm quesstionrsd re MFL-20 for
group B and group O, over the

R woeks (*p<005] b Ouality of
lifie, from questiommaire QL3I0
betwioen group B and groap O,
aver the § weels (" <005). ¢
Emwrtismal capacity from
qpuesitigamai e (L0340 betwoen
group B and group O, over the

R woeks (*p<005)

Our data are in accordance with the results of previous
studies on physical activity during cancer treatment which
have shown that the benefits of physical actvity are
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particulardy observable after 6 weeks of practice [5]. Most of
the significant chanpges in owr study are indeed obtained after

7 weeks of mterventon,



Table 3 Seores of fatigne (MFT-200 and quabity of Bfe (QLO-30) dimensions in group Band group Cat'W7T and W8
Week 7 Smdent - Week § Siudent -
‘arishles Mewman-Keuk MNewman-Keuk
LE TH Y Cirrgage Giroagr R Croup
Physical fatigue {MFE-200 937+304 1267+4.93 i pall i 976+ 4.63 1237+ 463 b [LIL
Reduced activity (MFI-20) Bpll £ 333 1243+ 4.84 w*palhid] B4+ 400 11.82+4.18 o
Rasdueed miot vation (MFL-20) 13313758 11.05+ 467 i pah b TAR+34 (LUNEES b Ik
Mental fatigue (MFI-200 673 +341 1048 + 428 i palhih 6941377 G05+4.19 b (LIL
Rale function (L300 B33+ 1870 6071+ 2885 i palhih I35+ 1878 6364+ 23,01 *rnalhih
Physical capacity (QL0-300 CEEEES ERL T5ARE 1887 i palhih BR24+13.57 Hied+ 1265 p=0269
“inalllh] ¥ peadh S

Several previous studies have stressed the effedt of phys-
ical activity in reducimg fitipue and in improving guality of
life during cancer treatment [3-35, 13]. The hypotheses put
forward on the underlying mechanisms suggest that maimte-
nmnee of muscle mass helps patients to avoid or emerge from
the vicious ancle of physical deconditioning [14]. In our
study. although the mumber of seps—and conssquently the
level of physical activity—is not significantly different be-
tween the two groups, we show that the peneral state ofhealth
(quality of lifs and fatipue) is improved. Owr study thus
shows that thers appears to be an effect of the dscourse on
physical activity and an effect of the advies given to patients
on fatigue and quality of life.

Seveml hypotheses could explan this phenomenon. First, it
appaars that the smse of personal efficacy (e, selfefficacy)
[15] cam have an effect on patients” fitigue and quality of life.
Selfefficacy refems w0 mdividuals” belief a5 o their apacity o
achieve particular performances [15]. Some studies have
shown that self-efficacy. inparticular inphysicl activity, ssams
to have an effect on the general quality of lifs in women with
breasst cancer [16]. Acoonding o Bandura [1 5], there are several
sources of mfommation that might modify sef-efficmcy for a
given behavior. One of them is the verbal persuasion, which
means that through sugeestions, recommendations, md advice,
people may be led towands the belief that they have the polen-
tial to perform the behavior successfully [17]. We may assume
that the bookla of recommendations and the ted messages sent
regularly to group B help them to think that they are capable of
performing regular physical activity, and so improve ther se1f
efficacy. which in turn improves ther perceived state of health
even if they do not increase ther level of physical activity
Other studies have examined Symptom Self-Management
{55M), a theory denived from Bandura’s theory of seli-
efficacy [15]. 55M is a dynamic. mbonomous procass inwhich
a patient suffering from a chronie disemse such & @ncer adopts
behuavions that prevent, relieve, or diminesh the symptoms (ther
frequency. intensity, dumtion, ate. ) [ 18, 197, Thus, acconding o
Hoffman [18], an improved of selfefficacy impacts positiveby

on the mprovement of S5M md makes it possible © redoce
the symploms expenenced.

It would also be mteresting, in subseguent studies, o gues-
tiom the mole of social support in telerehabilitation. Indesd, some
authors have shown that social support could allow patients @
hawe better coping strategries and thus have a better quality of
Lifee [20, 21 Tt would be imteresting to know if the teacher of
physical activity, beyond the known benefits of physical activ-
ity, could not have animpact in the sodal support ofthe patient.

COhur results are consisent with those presented in the meta-
anabyses by Vim Dick a al. [22] which shows that offeing pe
tients progrms of physical activity 0 be performed autonomous-
Ly (a guide or multmedia format) has benzsfical effects on their
guality of lifie through improved selffmanagement I this regand,
it would be imteresting in further studies to s tpatients” perceived
leved of physical activity in onder to malyee whether the fiat of
considenng that one engags in actvity iselfproduces benefits.

Fmally, no anomaly was observed due to the wse of the
pedometer or physical activity performed anonomously, and
the patients” rate of compliance {71.6%) is convinemng. Our
results regarding compliance confimn those of a study on hng
cancer patients [23]. Chr study. which s ecomomical m both
finandal and human terms, provides imtersstmg results which
could bea pood altemative to the supervised physial adivity
programs offersd in hospitls, or a strategy o extend the pa
tients return from the hospital.

There are many limitations to this study. Fist it s impor-
tant to note that the number of patients is modest Although
this pilot study demonstrates that the feasibility of this type of
protocol s good. a larger scale study should be conducted
confimm thess original results. A more detaled analysis of the
underlymg mechanisms to demomstmted benefits (SSM, self
efficacy, ek ) could be proposed in order to deepen the hy-
potheses raised above. Then, the level of physical activity was
focused on the analysis of the number of steps, not taking into
account some other activities (biking, stretching, upper limb
movements, #ic ), although in the recommendations emphasis
is on walking, some dats on the level of physical activity may



not have been mensumble. At last, it is imporent to numes the
results obtained, since we observe a difference betwesn the
twio groups as regands the sex of the participants: there ane
more men i group B than in group C, which could have an
miflumce on the level of szlf-reported fitgue md quality of
lifir in each group.

In conchusion, the results of our study inderline that pa
tents receiving regular recommendations toraise their level of
physical adivity have a betier quality of life and are less fa
tigued than patients who are not guided. However, the level of
physical activity of all the patients did not change Cur study
mdicates that there could be a mediator bebween patients”
physical activity and their stte of health, which is not neoes-
sarily physical improvement but rather szlf-managament in
physical activity. The feasibility and adherence to this type
of protocol was good and sugpested that a remotely operated
progmm could be a credible alternative to supervised pro-
grums. The use of mexpensive and engaging tools such as
the pedometer and the recommendations booklet seems to
be a way of coping with patients” fatigne and loss of guality
oflife without nisk. These results aloshow that adapted phys-
ical activity specialists play m important part both in reducing
farigue and improving the quality of life and ako in the pa
tents” suppon.

Although the results ofthis study nesd to be confinmed in a
largersudy anda larger cohort ofpanticipants, we cin wonder
iff the telerehabilitation, bevond the expected physical benefits,
could be a way to achieve other ohjectives, more global and
essential for the patient.
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