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Abstract

Purposes Lest than 10% ol hean hilue patients in the UK participate in cardiac rekabilitstion progmmmess. The
priesent piloT stidy dvaluatéd leasibity, acceptatility and phrysiokogical sifacs of @ nowe| peronalised, home-bassd
physcal aCiaty nt@rsantion in dhrpnic Feam fallee

Methods: Twenty patents 58 = 7yoars old, J0% lemakes) with statle chionic hean falune due 1o reduced lef
veriicuiar ajection tecton (31 =8 W) pandpated in 2 sngle-group, plof study 2ssessng the feasibdity and
acceptability of 3 1 22weck persoralised bome-based physical activity Intervertion aiming 1o mcrease daily number
ol step by 2000 from basedne (dctive-at-Home-HFL Patient completed cardiopul monary exercise testing with
Ror-idadedes Qs L—osl.ll.1|'.'.=|¢- and hasmoddmandc meadursinentd are quakly of fife gutdlinrmaing - and podl-
Irtenvention. Patients wede suppored weelly via telephone and average weekly step count data collected wsang
pedmieEten

Results: Forty-thies patfents wede soreened ared 20 recristed imio it sy, Seventesn patients (B3%} Cornpeeted
the intarsendion, and 15 (/5% achieved tha @@t step count. Average shap count per day increased IEnll,'ll'll'il:-Elr-'l|'.'
from baselne to 3 weeks by 25046 (5108 + 3064 to 7654 = 3845, = 003, n = 13 and was maintained wnbil week
12 (8033 = 341} Folowing complstion ol the intervemtion, na adverse events were Boarded and guaity of lile
improved by 4 poines 28 + 18 vs. 22 & 15}, Peakl esoncss stroke wolume inomased by 190 (127 + 34 g 151 + 34
mibeat, A = DU5), whils cardiac indey mcreased by 12% 168 £ 15 vy, 76 = 20 L'mindm®, # = 015, Workinad and
Alscy incrEpied By 6% 40 4 16wl 35 4 14 watty, P = DOV and 105

CONGET CONSITMEtkan al anaeranic threshol

ms Swvi 128 & 27 mickgimin, P = {3

Conclusion: The Actie-at-Home-HF intersertion & feasible, acceptatle and effective for mereasing physical sctiving
I CHE It gy leadd 10 improverrenils in guality of 18 156 toklance ardd hagmodynamic functon
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Key Points

& A personalizecl, hoomse- based physical activity inter-
vention is scoeplable and feasibbe and cowhd lead 1w
impravement i exercise talerarcs and quality of life
in chronic heart faihire patients.

» Increasing step count by at beast 2000 steps per day
may b & realistic goal for chions: heart Gilere
patients.

Background

The benefits ol canbiac rehabiitation in chronic hexri
failure (CHF) hove been well documented (1], Evicenoe-
based clinical gnidelines recommend that phvsical activ.
Ity is integrated into candiae rehabilication as o comer-
stong ol clinical management of CHE [2]. Meta-analyses
lave demamstrated thot increased physical sctivity can
improve functional capacity and quality of lde, cn e
duce symptom burden and likelibeod of hospataliation
and can improse cardisc function [3, 4). Consequentdy,
cirrent guidelines movw emphasize physical activity @ an
Important component of  cardisc  rebabilitetion i
mldition to patient edwcation, psychological support and
ilrug therapy [2, 5 &)

[hesplte numeraus benefits, participation of heart fall-
ure patients in cardizc rehabilitation s low, In the
United Kingdont (LK) less than 10% of patlents with
CHF participate in cardiac rehabilitation [7], Potential
explanations include exclusion of cardiac rehabilitation
praggramimes (rem local commissioning agreements dse
to limited funds, lack of capacity for supervised pro-
grammes and inadequate social suppart for patients [8]
Cotheér patbent facters nclude unwillingness to participate
in cardiec rehabiliatton due o difficulties in a.lt:ndm;
hospigals, work or domestc commitments aml oelue-
tance o attend group-lased clases [9].

The bamers hi@l:ﬂ}rrcd above could be potentially
overcame by promoting Increased physical sctivity at
s, Drally habitusl physacal sandty (Le sumber of
steps and active Energy expenditure} is inversehy related
o patients’ symptoms [10]. Walking i an independent
predscior of cutcomes in patlents with advanced CHF
[11]. Current physical activity recommendations for
adulis sre 150 to 30min per week of modenide-
intensity sctivity, ar 7% to 150 min per week of vigorous-
intensity aerchic physical activity, or an equivalent com-
banation of moderate- and vigorous-infensity aerdlsic sc-
tivity while incorparating muscle-strengthening activities
if talerated [6). For adults who are unable to meet these
guididines due to chroaic conditions or disabilitses, fegu-
lar physical sctivity according to their ahility s recom-
mended [6]. As swch, i may be challenging to identify a
standardised daily plysical aciivity rowtine apgrapriabe
for all heart failure patients” acoounting for individual
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differences. Pedometer-based interventions have deman-
sirated that increasing steps por day by approsimately
U -2500 steps leads to improvements in hlood pres-
gure [12, 13] and insulin sensitivity [14]. Farthermons, a
hu!r nhant study inmlving 54 participants reported a
10% rsk reduction of cardiovascular events in indvid-
uals at kigh risk of deveboping type 2 diaberes for every
HHK) stops per day increment in daily physical activity
observed [15]. Considering these findings, we developed
a nonel, persomalised, home-based (Active-ot- Home-HE)
phiysical activity intervention aiming o iscresse dadly
physical activity by 2000 steps in patients with CHF, The
iy of the present pilot study was (0 pssess fasibiliny,
accepiobility and preliminary efficacy of the Active-at-
Huome-HF interventzm,

Methods

Squdy Datign

A single-group, pilol stody assessed the feasibifity, ac-
ceptability am preliminary efficacy of a home-hased
physical sctrvity mtervention in adolis with CHF with re-
diced left venirscular ejection fraction. Eligitsle pantici-
pants attended the Clindcal Research Facllity of the Rayal
Victora Infirmary, MNewcastle apon Tyne, UK, for two
separate visits (Le, belore ansl afier the 12-week nler-
vention), Partcipants were contacted via email. tele-
phane or spoken to in person to discuss the study and
grven an opportunity o sk guestions to ersure they
understood the procedure,

Pa

Patentially eligible patlents were klentified by cardiolo-
wists via medical records from heant fsilure clinees st the
Reoyal Victoria Infirmary and Freeman Huspatal in New-
castle wpon Tyne, These patients were subsequently
sererned by the same cardinlogists using the study eligi-
bility criteria. Once elighifity was conlirmed, patients
were teciulted by & member of the mesearch team (NG,
5C} by telephone contact, The study incuded patients
with a lelt ventrcular ejection fraction < 40%, degnosed
foe at lewst 3 months, classifiod scoording e the Mew
York Heart Associaticn [WYHA} class -0, cli
stable amd receiving an optinial medical trestment. Pa-
tients were required 0 have o contraindications 1o
physical activity and had to be capable of performing ac-
tvitbes of daily living independently, Patients were ex-
cluded  during  screening or  contact W they  had
uncontrolled cardiac archythmias, myocardial infarction,
petcitanecis coronary ntervention andior bypass graft
SUrgery up to I manths lenu.ul]-. HEVETE abﬂ.‘lql (Le.
buly mass index > 40} and implantation with left ven-
tricular assist devdos wore currently participating in a
carcliac rehabiitation programme;, i they nlﬂ-ad:f met
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physical activity recommendations [6]; or were unabée o
pravide infarmed writhen consent,

Clinigal Asgessments

Dhering haseling and 12-week  follow-up visics, patients
underwent clinical asessments including quality of life using
the Minmesata Living with Heast Failure  questionnaire,
ond sampling for N-Terminal pro betype Matmretic Pep-
tile (W TpraBNT) ard crdispulmonany pulmonary exercse
slriss testinng on a serni-recumbent cyele ergomiter (Covival,
Lot & Gromingen, Wetherlands) coupled with non-invasive
lmemudynamic monitoing (NICOMY, Cheetab - Medical,
[relaware, USA), A graded exercee tesl prodocal was used
lor cardsopulminmary exercse testing. This mvodvisd main.
taining a pedal frequency of G0-70 revalutions per minuts
with workload incressing st the rate of 10 % per mine
The test wes termirated when maximal exertion was
achieved, of when the patient wes unable to maintain the re-
quired cycling codence, o if the patient desired to sop
Physical sctivity {step connt] was measured  contmosishe
iming a pedometer [(Omeon Health care, Maodel ner HI-328-
E. lapan), Pacients recarded daily step oounits at the end of
mach day wsing o paper-based actndty tracker, ond resols
wene comiminicabed weekly o a member ol the stiedy team,

The Home-Based Physical Activity Programme [Active-at-
Hame-HF}

The Active-ar-Home-HE intervention was. designid
for patients with CHF to encouorage an increase in
thelr overall dally physical activity levels by at leasi
2000 steps per day from baseline. This behavioural
intervention was delivered by telephone to participants
I the narth-vast of England who were patients at th
Royal Yictorio Infirmary or Freeman Hiospital, New-
castle upon Tyne. The intervention team comprised of
carditogists. exercise physiologsts and health pey-
:hrn]nﬁisr.u. Team members (NCO and 555 invalved in
moniforing patkents were experienced clinical exercise
physiaboglsts certifled by the Americin Callege af
Sports Medicine. They also recetved training delivered
by a chartered health psychalogist with expertise in
health behaviour change (LA} wha was also & member
of the research team, on the delivery/use of evidence-
based behaviour change technkques sebected 1o argel
physical activity behaviour (e, physical activity goal
setting, problem solving, self-monitoring) |16, 17]
The same bealth psychalogist develaped the briel be-
haviaural intervention. intended for delivery by tele
phone using a proforma te prompt use of the specific
behaviour change technigoes. This proforma also
served as @ record o Future discussions Fniluwm‘
completion during each intervention session delivered
The intervention differed from centre-based  pro-
grammes in that it focussed an I!'L're-'lhlmg ])h:f:il:nl
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activity, did not rely on exercise egquipment. was deliv-
ercd by weekly telephone sesslons and focussed on
prirviding participants with the knowledge and behav-
foaral skills to increase and maintain phlysical activity
levels despite the barriers thoy might foe, Once pa-
thents enrolled in to the study, they were supporied by
weekly telephone calls lasting approximately 10 min in
durntion, designed to initiate, increase and maintain
their activity levels, This was achieved through behay-
bl goal setting whwere the patient would set a phys-
beal octivity goal with the guidance and support of o
trained research leam member. Barders to reaching
the goal were discussed followed by mutual identifica-
tan of slutions o overcome thoxe barriers. Patients
were pncouraged o combder Hmes in the past wherd
they had been more physically active as o means of in-
creasing confidence and motivation. Self-monitaring
was wsed to encourage maintenance of activity bevels,
and patients were prompted to invelve family mem-
bers and friends in their attempis to increase physical
activity bevels as 4 means of social support. At the end
af each day, the goal was to achleve st least HIEH steps
maore than the average daily nomber of steps obtained
at baseline as indicated on the pedometer. Physical ac-
thvity lewvels were sdiusted on an individus] basls as
conditioning took place, with the emphasis on vohome
al activity, Le. duratbon aml number of steps rather
than intensity,

Ot commss

The PrAMACY SanoEmees o interest were xgeptl!:ﬂll;y and
feanibility of the imtervention. Secondary outcomes were
changes in functhonsl copacity assessed by peak exercse
axygen consumption and power awtpt, qu.llirjr of Life,
hagmodynamic function and changes in NTproBNT.
Fesmsilallity wan defined ns willingness of patients i enrol
an fo the Active-at-Home-HF mtervention and was con-
ficmedl by recruiting the tangeted namber of patients.
Ther pecvubtmaent target deadline was set at 9 nwonths
after recrwiting first patient. Accepability was defined as
willlngness to engage with and adbere to the interven-
tlom and was sepoated as the percentage of patients wha
completed intervention. The intervention was consid:
ered aoteptable if = B0% of pabents complited i This
ncluded weekly engagement by telephane and comple-
tiom of daily physical activity records. [f engagement with
eaech af these components was recorded, the lntervention
was considered lpurpuhk.

Statistical Analysis

The pramary sim of the present shady was b essess acoept-
abdlity an fensibility of the mbervenbon. 1t is genemally oc-
cepod that pilat feasibilty studies do nol requise a formal
pewer calculation | 18], However, it was imporant b assess
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whether the Adtive-at-Home-HF infervention, H'al:mputbl!
and Feasdhle, was capable ol Improving cutcames of interest
16y allow a pudgement 10 be made as 1o whether the nber-
vention & comparahle 3 centre-based intervention, It
was therefore estimated that 8 sample sie of 20 patients
weould previde sufficient power i detect a cdindcally accept-
able change/increase in peak oxygen consumption of 3 mil
minky post-intervention, & the significanee leved of 5% (8
= 08, 1 = 005} The relabiorship bebween physical activity
and physiological variables was ssseased using Pearson's co-
elfficient of correlation. Stotistical signéficance wos indicated
ir P < 005, All statistical analyses were carried oul wsing
SP55 version 240 (SPS5, Chicapn, 11, USAL

Results
Acceptabllity and Feasibillity
Out af 43 CHF patients coniacted by telephone after
initial sereening. 20 patients met the stuey sclusion
criteria ond were willing to talee part and were subse-
guently recroited. Recruitment took  place hetween
[December 3005 and September 2016, Patlents were
excluded {m = 23) if they already met recommended
physical activity guidelines [3] {o = 4), were (oo il to
participate (NYHA stage IV) or were recently hosplia-
lisedd (= Bl Patients were alsn excluded if they re-
fused to participate for personal reasons {n = 4], time
commitment (g = 33, “Teeling not s able to due to age’
[ = 1] or being too nervows to participate in a phys.
ical activity Intervention {n = 3). Recruited patients'
demographic and clinical characteristies are presensted
in Table 1. No sdverse events socurred as @ result of
participating in the intetr jon/sudy. Sev par-
tcipants completed  the 12-week physical activity
intervention, However, twn patients were smable to
meet of sustain the required minimum Largel of 2000
steps shave haseline due 1o severe arthritls, The inter-
vention was conskdered acceptable and feasible as the
requited namber of patients were secruited, and e
muparity of patients completed the infervention {com-
pletion rate 85%; m = 17} (see Fig. 1),

In ll'l".l!tll-'lM vrhvn, patle s expressed concemns abaout
thesr  arrh they  were  further

L or isch
assedsed by the team's comsultant eardiologise and were
reassured about safety of participation i the intervon-
tion before they took part i the stady.

The targer step count goal of 2000 sleps from basedine
was schieved at week three with average number of steps
per day increasing signdficantly by 2546 (from 5108 +
064 1o TadE + 3849 stepelday, g = 0E) and was main-
tained wnell week 12 (8BRS0 + 3713 steps/day. Fig 2L
Two patients dropped out of the study for adisclosed
reasons, and one participant discontineed doe bo Im-
[ﬂtn.l.ubl: cardiac defibrillator malfuncton,
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Metabolic Changes

There was oo slatistically significant change in exercise (ol
erance with pesk oxypen consumption ard peak warklosd
mcregsing post-interverstion by 8% acd 1% respectively.
Hiswever, worklosd and oxypen consumnption st suhmai-
mal exereise (e, angerobic thresholl) nenssed by 200 (49
4 lhowve 59 2 b watts, P = 000 and 11% (115 & 289 v
128 = 22 mbkgimin, P = 0.39) post-intersention (Table 23,

Haemodynamic Changes

The completion of the inervention resubted in sgniil-
cont improvements in peak ewerclse stroke volume
(125 &£ 338 vs. 1508 2 305 mil'beat, P = (05 and
stk volume indes (G486 + 14 v, 75.2 + 17 ml/beatim’,
Pow 004), There was alse g 10-15% improvement in
peak exercise cardiac sutput and cardiac index. althoagh
these were ot statisteally sipnificant {Tabde Zh

Blood Biomarkers and Quality of Life
There were no statistically  significant changes in
metabalic biomarkers l'm]lmnl mmp]etlnn of the
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Patients screened
(=43}

Excludad (=23}
» ot meeting inclusion criteria (n=12)
*Declined 1o participate (n=11)

[ Recruited (v=20) |

i

Completed intervention
{n=17}

«Defibrillator malfunction (n=1)
Dreclined giving reason (5=2)

Dropped out (n=3)

Fig: 1 Fiowy gt shstming prafierd stiwsrivy wd il mbe Scivest-hieme: HE aiefesien

intervention, There was o d-point improvement
guality ol kfe score (Talale 3],

[raily number of steps correlated positively with
prak oxygen consumption post-intecvention (F = 058,
= 0.01), but not pre-intervention (F = 039, P = D08)
The significant correlation sheerved post-Intervention,
although moderate, suggests that daily physical activity
is positively assockted with functional capacity {exer-
clse tolevance) in active but not sedentary patlonts
with chromic HF {Fig. 3. This suggests that increasing
daily walking improves fliness levels in heart fallure
patients,

DMscussion

The rsor lndings of this study are that the Adive-at-
Hiame- HF intervention densonstrated to be boath ncoepi-
able and feasible to patierts with CHF and led to modest
changes in exercise tolerance amnd laemodynamics This
wias shown by the number of padents (85%] whe ongaged
with and completed the intervention after enralment. This
fipare Is commparable (o adherence tates (= 73%) reporied
froam comtre-hased studies. [19, 20], Potrawlcr et al, [20],
whiy comypared @ home-based telesmonitored cardiac re-
habilitation (o centre-based relabilitation, reported 100%
adherence in the hame-based group. Seventy-five percent

=004

psna7

LaME r—.ﬂ:ﬂﬂi

AICHN

EEE

Physical Actty (Stepsdny)

E

1

1

Fig. 3 Mean i+ 500 nmber of mreps schimest o tussine and ot the snd . weskes 3 ana 12 of phyvol oy amessnnon

I

Wieek 3 Weei 13
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Table 3 Ciwedio-memabelic changes {meim + 500 flowing 12 wesksof A Home-HF innervennan
hn " i oSl e Frpvme
MEISUTESTENTS O WL
Thepgen oormirmgeim iedhagimin iz 0 a1z oi [ Th
mmmlﬂh DES 08 085 £ 00 (L r
Hiar e et fir+ T MeT L a5
Sirpkey gl mijes griben) L ET] LEFE ] (] an
il ozl Tmad (AT LI ES] [HAE] &l
Sarvinie hinad prewwm (rimigl (R ER] [FCER] (]l an
Dissinhic tinod preomes fmimegi M8 Tz o in
Waian aneial feeriuie jinkg Wi s (1Y 13
Megzaemenm m peak meime
Dtpgi comurmgtion felh'min 120 2 38 ITER+al L] 4A
Begitilnry pechirge tilin 1m0 1 £ ond iy
Heart e (hessdmning 16z 18 1ar 4 18 ool i
Siyrsioy urree: frofemal] [Fhg ] 151 23 0s tR
Bhoke wolume nded ')‘vl."hn:"m"- [LEA] ey 1] Tl
Cardi anpanl [ [EEES ] 153449 [FRLe) M3
ol indess dimirdm 'l (TR the (L L
Eairke o] prsasun (mimHg] 135+ 3 150 & 38 oed 33
[ mric piood presuse immrigl (=KW} Bl (5] ix
Winan anoesl ek eranHgl 105413 12+ 11 o7 i
P i i vadiiedvind biiltal [ FE R IR & L1
Laerone worrinad at ensercbas theestold el L=E ] LEERL Ll m
Dimiean Somanigiiieh ar anasakag thished Imldtsdn IS0 1¥A+ 23 [ na
e o e e los 24 a3 o w

of dropouts in the centre-based group of the above study
were e to bnadegeate fumds and avallabality of tanspor
while 25% dropped oat due to difficulty in matching the
centre-bused trining with their daily activities, These
linelings are important Because the Intervention has shawn
ter provide a viahle and potentially low-cost (e, brief be-
lawsatral intervention defivered by telephisne, no reliance

an exercise equipment provision in clinical settings) alter-
nathve (o contre-bised programnmes (or patients mi want-
ing to engage in group-based rehabiitaon and i 8
stlution o overcome other  barriers induding . travel
constrakng.

Patierits with beart falure offten experience a decline in
heslth-related quality of e Following clitical presentation!

Table 3 Food bomatkers ol qually of il dmesn = S0 fabowing 17 wesls of Acivese-Horme-HF

o o T‘le-mlg_'.-mul Pj:l_v._-mlrr'-erﬂr.n F:I'dll-: W change
Chesstint] ferernl® 4n=0% 19+ 0% o= 15
Trigtyrende (mmotd] 154907 (eSS [ ] m
HOL frmed) 17201 11+ 414 il a3
LI sl 1 =47 sl g 95
HEA T mimalmod LEFE SE | Tiell [ is
PR immad® RIz 28 10+ 3/ [ Lrl )
N crofikl? Ipgrmf [ FEE Bl .ol T [ fid
Bonal lurcton eFR 654 & 126 aldx 174 B &l
Dl M WAl (i L]
T ——  Terviches 484 12 iveated hasraghotr, J8C luing o gz, M7 prol? Kol b netrat

¥ e i
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Peak Ouygen Consurmgrtion [miflgfmn]

Fig. 3 Arana nin g bistaes rumited of meps and posl D0 COMGMEen ore sl podimennton

diagrmsis, pewchologioal disress can imig actvigy and lead
1o a decline in quality of life [21]. Exerviee training has been
reported to inprone quality of Life in CHE |22, and o redoc-
tam of § points or more in the Minmesotn ving with heart
fallisre guesthonnaire s scoeplind as being clinically signili-
cant [21], The present plloc feasibility snedy reported a 15%
L] pl:inﬂmdu:ﬁtmin.qmﬂ'pufli{:m [ie. an improve-
ment in quiality of life) which & deemed clinkcally insignif-
cant and as thus contrast studes that have regerted &
significant improvernent in gquaBty of e folowing exercise
Intervention [24]. However, a 15% maprovement (s posities
Im a groap of participants who reposted a higher than mer-
age quality of He scoce ot baseline [Le. mean valoes of 36
painis gut off a possible soone of 105 polnts b0 the quistin-
rairgl. Cowie ot al. [25] also reported no signdficant changs
in quality of Ee in CHF patients follswing hame-based o
lspieal-hirix] intervention, even though there was 5 signif-
cant impoovemnent in exercise capacity. They Burther sug-
pestend that in older CHF patients, maintainang quality of sie
raitheer than lnproving It might be 4 realistic sbm for o phys-
ical activity or rehabilitation programme.

Al anaerobic theeshold, participasts were able to
toderate signilicantly greater workload (17% increasal,
This finding is similar to previous stodies that abo
repurted @ delay in resching anserobie threshold [26]
andl o significant increase n power autput st anoer-
ohic threshald |27],

Similarly, incressed dasly physical setivity resulted in o
153, significant increase in peak stroke yolume, Cur re
sualts suppest positive adaptation 1o the inlervention and
the lmprovement of avstemic oxygen  delivery, Other
stdies have slo reponed sgnificant imyp ks in

ahility of the heart to generte adeguote cordiac ootpat
anud the ability of skeletal muscles to utilise the oxygen
delivered [2%], Therefore, this provides strang evidence
for the assessment of cardiac heamodynames i re-
spanse 1o a physical scihity infervention. These fnadings
have been extonded by other stadses which deman-
strated] that aerobéc training also improves diastelic fill-
Ing. myeeardial contractility and lelt ventricalar epection
fracticn In individaals with sevore left ventricular systolic
dysfunction [30, 31). Based on the findings of the
curtent study and evidence from the abeve-mentioned
studies, it s reasonable to segges that physical activity
in CHF can improve candiac contractility and stroke vl
ame, potentially leading 10 reverse remodelling, The
present study alsa found that incressed physscal activiey
s recorded from step counts following the Active-al-
Humse-HF Interverithen had & steonger correlation with
peak oxygen consumption compared with lower step
counts (sedentory behaviour) pre-intervention.  [ehn
ot al, wha reported a positive correlation between the
timees spent in light activityfexercise (£ 3 METs} and im-
proved peak acygen  consumption [11], had  demon-
strated this previously,

Although the wse of steps per day has been cnticised
for not taking inbe sccount exercise intensity [32], a re-
cent sty by Tudar-Locke et al. (35 has shown that
linear tremds for steps per day were saistically sgnifi-
cant {or cardio-metabolic risk loctors inclwding blood
pressure for men, weight, waist cireamierence, insulin,
high-clensity lipoprotein, trighverides and  bomeastass
el mssessmant-cetbinated nsilin rosistance. Even at

an echocordiogram-genensted stroke volume as 2 result
of long-term (= 13 weeks] exercise talning [28]. The
u])n.l:l.l.:,r o increase ph}ﬂll:ul activity depends on the

step 5 al around 70 steps per milnwie, which i
belnw the recommended 100 sleps per minute suggesi-
g maderabe inbensity [52], clindeally favourable valees
frr many of the crdig-metabale  outcomes were
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observed, The present stady provides further justilica-
tion for the wse of seps per day recommendations In na-
Hinal physical activity guidelines |34]. Forthermore, the
present study mesults are of clinical importance for the
management of CHE patients, particularly older adulis
as mnst patients have roncomitant esercisé-limiting co-
muorbidities such as nevromuscoalar o arthopaedic prob-
lems making the traditonal 9000 step target [35] or
stepd per minute onrealistic and potentially harmful, As
soch it may be appropeiate o encourage such patients
to exercise ot o lower intensity than has been considered
meescessary b increase maximal evencise capacity.

Limitations

The (ollowing limitations should be considered in the
present study, Fiestly, it could be argued that samiple size
limits generdizbility of findinge OF the 43 patients
sereened, mnly 20 were enrolled into the study meaning
6 recrudtme pate of #6%. However, this was a pilot
angl feasildliey of the inlervention, A further crilicism
coaild be that this study lacked a control group. How-
ever, the primary intention of this sudy was nat o es
tahlish the effect of the intervention, instesl, | was to
wssens feasibility and accepeability with a view ta inform-
ing a larger-scale evaluativn {ie contridled trial) showld
the intervention prove o be leasible aml acceptalde, Sec-
ondly, it coubd be argued chat stroke valume was mea-
sured mom-invasively which is not the gobd standard.
However, the reproducibilety of stroke valuine messine-
ments using the NICOM has previously beon reported
[36]. Lastly, only two female patients were recnsited Enti
the stady lmiiing generalability of the study fndings
in terms of gender. The nature of this pilot study did
it Aecessitate the we af digital echnologies. However,
digital technslogies which offer additional evalistion of
I'u.ﬂrhnd‘:,-nn'nil; function such as heart rote and hlood
prissure will be uselul in future studies o improve
safety of patients while engaging In physieal sctivity, and
womld likely increase feasibility, Further evaluation of
the ACTIVE-al-HOME imtervention, clinkal aml cost-
effectiviness |s warranted (o an adequately pewered ran-
damesed contralled trial

Conclusion

The present study demonstrabes that the novel, bome-
based physical sctivity intesvention {Le, Active-at-Home-
HF) 15 acceptable amd feasible snd can proide clinical
and physiobogical benefits to people Eving with CHE.
The Interveidion 1s assoclated with Increased habitual
physical activity level, functional copacity and haemin-
dynamec response o exercise. Significant changes in re-
sponse to the Active-at-Home-HF  mteraention  wera
phzerved in submaximal exercise EApacity ared cardizc

PageBcf g

respamse o exercise. The Active-at-Home-HEF interven-
tion provides a vishle alternative to centre-hased pro-
grammes. This helps o overcome barriers incloding
wavel cost and reluctance to participate in proup-bosed
activity, A krger multicentre sudy |5 warranted o fur-
thier substantiate preliminery findings from the present
sy,
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HOME BASED EXERCISE TRAINING (HBET) DAPAT MENINGREATKAN
KAPASITAS FUNGSIONAL PASIEN GAGAL JANTUNG

Mi Kadek Yuni Lestari
5TIKes Wira Mediki Bah

Emmi : yunilestariwika @ gmail.com

ABSTRAK

Pendshuluan: Latihan fisik untuk meningkatkan kapasitas fungsional pada penderita gagol jantung
masith belum mendapatkan perhatian khwsus dan petugas kesehatan, Kapasitas fangsional yang
menwrun Berdampak pads penuniman kemampuan pasien dalam melakukan akiivitas sehan -har,
Tujuan penclitian : menganelisis pemngkaton kapasttas fungsional sewelah dibenkan kome Gased
exerelse raining pada pasien gagal jamtung, Metode: desain penclition pra-eksperimes Vit o
greup pretestposifest design. Teknik sampling vang digunakan adalah purposive  sampling,
didagaikan 10 responden. Penelin menggunakan teknk SMWT untuk mengumpalkan data Kapasatas
fungsional. Hasil : analiss data dilakukan dengan menggunakan wi peired §est. Hasil analisa dapat
diperaleh nilai p= 0,001 (o=0,05}, Berdasarkan hasil penelitian menunjukkan kapasitas fungsional
sebelum diberikan Batihan sdalah 245m dan setelab perlakuan sebesar 255 m, Diskmsi: latihan fisik
sevary bertahap menyebabkan pemingkaton daya pompa ventrikel sehingga teadi peningkatun
kapasitas fungsional. HEET dapnt digunakan sebogal lerapi modolitas keperawatan  unluk
mieningkatkan kapasitas fungsional pasien gagal jantung seiclzh perawatan di rumah saki.

Kata kunci : Horee Based Exvercizse Tratming (HBET). Peningkatan Kapasitas Fungsional, Gagal
Jantung

HOME BASED EXERCISE TRAINING CAN INCREASE FUNCTIONAL
CAPACITY OF PATIENT WITH HEART FAILURE IN RSUD BADUNG

ABSTRACT

Backround: Physical exercise to increase functional capacity in people with heart failure has ned
received special attention from te fealth workers. Decreased funcrional capacity lus an impect on
reducing the petient's ability 1o corry omd daily activities. Parpoge: 1o analvoe the increase i
Sumctional caprecity after betng given home based exercize raining i potients with keart foilure,
Method: the research design wsed was pre-experimental, One Group Pretesi-Post Text Design. The
smpling techinigue used was purposive sampling, oftained 10 respondents. Faneional capacity
detit collection i done by GMWT, Results: dara avialviis was performed ising paived 1iest, The
resufts of the analvsis can e obiained p = (WY (e = 005 The weasurement resulty obtained o
significant difference in functional capaciy before (245 m) and (255 m) affer irearment
Dhseassion: Physical exercise groducdly cawses an inerease i the ventricalar pumiping pover of
the heart 1o increase funcional copecity, HBET can be wsed oy o mrsing modality therapy 1o
increase the functional capaciry of heard failire patients after hospitalizanon
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Kevwordy @ Home Based Exercise Training (HBET), Increase Functiona! Capacity, Heart Failure.

PENDAHULUAN

Meningkatkanya  angka  prevalemsi
gogal jantung G dunia maupon di Indonesia
menjacdai masalah yang periu diperhatikan.
Sebesur 3.7 juta pendoduk dunin - menderita
gagal janung pada  wbun 2013 dan
mengalami peningkatan yang drastis: menjudi
4.3 jutn pada tohun 214 dan mencapai ngka
17,3 juta pada tahun 2013, Sedangkan di
Indonesia terjodi pemingkiatan dengan jumlah
182344  penderita  tabun 2003 menjadi
229,696 pada tahun 2014,

Pasien  gagal  jamung  sening
mengalami pejala seperti sesak nafas, cepal
feluh dan tduk bisa menjslon aktivitas hsik
vung berat. Hal tersebut berdampak  pada
penumunan kemampuan  untuk  berakiifitas
sehingga  kapasitas  fungsiomal  tdak
menurun,” Kapositus Fangsional  adaluh
kemampuan  individe  dalam  pemenuhan
kebutuhan sktivitas sehari-hari, Upaya untuk
memngkatkan  kapasitas  fungsional - sdalah
dengan latihan fisik. Latithan fisik  vang
dimaksud berpedomen  pada tipe  latihan,
intensitas atiun seberaps sering fatihan Gsik
tersebut  dillakukan, lamanva  lavhon,  dan
frekuensi latihen. Jenis latihan vang  amuan
dilakukan pada pasien gagal jantung stabil
vailu  lobhan serobik selama 20-3) menit
dimania latihos tersebut aman dilakokan tga
kali seminggn dengan  inlensitas lathan
sebesyr  40-60%  dan denyut  jumtung
maksimal*

Latthan fisik penderita gagal jantung
helum mendapatkan perhatian yang memiedai
seperti pada infark miokard dan  penyakit
juntung  kowoner,  Berdasarkan  beberapa
penelitian yang pernah  dilukukan  bahwa
Intihun  fisik hisa  dilakekon dan  sangat
hermanfaal bagi pasien gagal jantung dalam
kemduan stabul, Hal tersebut berolak belakang
dengan fenomena yang terjadi yuite tingkat
partisipasi don pelsksanaannya masih renduh.
Hal tersebut hisa disehabkan karena binya dan

kurangnye  pemuhaman  musvarakat  lerkait
manfaut latihan yang dilakukan.*

Home  Bated  Exercise  Tralmng
(HBET) merupakan jenis pelatihan  untuk
memngkatkan  kupasites  fungsional  pada
pasicn gagal jantung stabil. HBET adalah
sebuah program pelatihan fisik vang dengan
mudah bisa dilakukan oleh pasien setelah
perawatan di rumah sakit. Peneliian Coats
(199} didapatkan seteluh diberikan Latihan
fisik HBET konsumizsi oksigen maksimal
menjadi meningkat sebesar 7%, ditkun oleh
peningkatan  durasi lnithan dan peninghkstan
kunlitas  hidup schesar  18%, Adapun
kelebihan botikan fsik HBET yasu dapat
dilakukan  dimana saja tanpa haros
mengeluarkan  biaya tambahan.” Instrumen
pengumpulan data dalam penelitian ini berps
check fist stv mimtte welk fest (GMWT) uniuk
mengakur kapasitas Tungseonal. Siv minuie
wilk  fesr mempunyai akurasi antara B3%
sampai 91% aniuk memprediksi VOmmax,
jika hasil GMWT antara 430-490  meter,
Terdapat korelasi yang kuat jika posien
mempunyal hasil SMWT <300 meter atau
konsumsi  obsi mazksimal  rendah
(< 10m Lk giminy"',

METODE

Desain pra eksperimen Che Growp
Pretext-Posttesr Design  merupakan  desain
yang digunakan dalam penelitian ini. Adapun
populasinys  adalah  seluruh  pasien  gagal
Juntung di RSUD Badung, Pemilihan sampel
dengan  now  probability yuitu  purpesive
sammpulineg”, Adapun sampel vang dipilih sesuai
dengan  kriteria nklusi ymitn pasien pagal
Juntumg dengan klasifkasi kelas [ dan [ stbil
vang ditandal dengan vdok ads nyeri dada.
tidak sesak napas saat sstizahal, denyut madi
istieahal 60-100 xdmnt dan reguler, rekanan
arah sistolik 100-150 mmHz dan diastolik
60-90 mmHg. Pencliti menggunakan jumbzh
sampee] minimal sehanyak 10 orang. Jumlah
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sampel ontuk jenis  penclitian eksperimen
vang sederhana antara 10 sampai dengan 20
orang”,

Pemberian  intervenss  Home  Fased
Evercise Training (HBET) dilskukan pada
bilan Mei — Juni sebanyak 12 kali dengan
rincian tign kali seminggo selama 300 mwemt
unluk setiap kali letthon. Intensitas: lvbihon
vang diberikan vaitu 40-60% dari denyut nadi
maksimal, Pemantzuan latihan dilakukan oleh
penehit sendin dibantu oleh enumerator yait
perawil yang bekerja di Poliklinik Jantung
mengrunakan SOF HEET, Sebelum diberikan
pelatihan - HBET  dilakukan  pengukuran
kapasitas fungstonal di rumah pasien missing-
masing. Setelah pemberian pelatthan selama
12 kali dilakukan pengukuran  kemhali
sebuizga milai post-fest,

HASIL PENELITIAN
Tabel 1.
Karnkteristik Responden Berdasarkan Jenis
Kelamin

Jenaa kelamin Frekuensi Persenlae

Litka-liuk1 [ AlrE
_I-"a‘mumnn f G

Taal 0] (L

Berdasarkan  tabel | sebunvak 6
responden  (60%)  dengan  jenis  kelamin
e,

Tahel 3.
Distribusi frekwens: responden berdasarkan
IMT

IMT Frekuensi Perseniase
(hesitas t BO%
Mol + 0%

Tial o 100

Hasal penclitian menunjukkan

responden  yang  obesiias sebhanvak 6
responden (60%) dan vang memiliki IMT
nommal sehanyak 4 orang (404},

Tabel 4.
Kapasitas fungsional sebelum diberikan
HBET
Wariahel Mean S0 Min-mak
Kapasitns  ET0.712 2502 245-000
Fueipsonal

Berdasarkan tabel diatas menunjukkan
hahwa rata-rata kapasitas fungsional sehelum
diberikan  HBET  adalah 27972 meter
(5D=2232). Dapat disimpuikan balvwa nilai
minimal knpasitas fungsional sebesar 245
meter dan milai maksimal kapazitas fungsional
sehesar 30U meter.

Tabel 5.
Kapasitas fungsional setelah diberikan HBET

Tabel 2.
Distribusi frekuensi responden berdasarkan
sl
LEETHY Frekoensi Persentee

=¥ alwn 3 IS

5 ki 0%

it I

Berdasarkan tabel diatas

menunjukkin bahwa responden yang berusia
>65 tabun sebanyak 7 responden (T0%)
sedungkan yang berusiu <63 whun sebanyuk 3
orang {340%).

¥ariabel Blean 50
Kapasitas Hris 20182
_Tusgskrmal

Mir-mak
235-324

Berdasarkan rabel diatas menunjukkan
bahwin rita-rata kapasitas Tungsional setelah
diberikan HBEET adalah adalah 292 86 meler
(5D=2182)  Nilai minimal kapasitas
I’ung,-’.innal sebesar 255 mecter dan  nilai
maksimal kapasitas fungsional sebesar 324
mekier,

59




E-IS5N: 2654-9182

Sport and Fitness lournal
Velume 8, Ne.2, Mei 2020: 57-62

Tubel &.
Analisis perbedaan kapasitas fungsional
sebelum dan sesudah HRET

Hasil analisis uji statistik paired r-rest
dengan bantuan media komputer pada setiap
vuriabel sebelum dan setelah diberkan HBET
diperoleh  fingkat  kemaknaan a = 0,05
dimana nilai p yang diperoleh sebesar (.00
sehingea kesimpulan penelitiinnya Hy ditoluk
dan Hy diterima. Hal ini menunjukkan adanya
pengaruh HEBET  terhadap  kapasitas
fungsional pasien gagal jantung,

PEMBAHASAN

Home Based Exercise Traiming (HBET)
dapal meningkatkan kapasitas Tungsional
pasien gagal jantung,

Riti-rata katpisitis fungsaonnl
responden mengalami  pemingkatan 13,14
meter hila dibandingkan dengan pengukuran
sebelum melakukan HBET. Hal ini berarti
respranden mengalami penngkilin
kemampuen  fung=ional bila  dibandingkan
dengan pengukuran sebelumnys. Kondisi ini
terjadi karens membaiknya fungsi pompa odot
juntung  korema mansgemen  gagal  jantung
vang adekunt dan latihan fizik dengan HBET
vang dilakukan secara teratur, Kombinasi
antira terapn farmakelogis, edukas) perubahan
gavi fidup dan lothan sk d rumah dengan
HBET im efektif untuk mempenahankan
hahkan dapat  meningkaikan  kemampan
poanipa ventrikel Kin. Hasil paired ¢ tesr p
valie = 0] (<005) yang berarii terdapat
perbedaan yang  signifikan  kapasilas
fungsional  sebelum  dengan  sesudah
mendapatkin HBET selima 4 minggu.

MuKelvie {2008y menyitikin
peningkatan  kualitas  hidup  dopat  dicapai
dengan melakukan lanhan fisik secara nutin
dan berkelanputan, Kesembuban pasien dapat
dicapal dengan rutin melskokan latnhan fisik.
Manfuat vang didupatkan setelah melskokan
sebuah  pelatihan  fisik  adalah  dapat

meningkatkan  toleransi latthan sera
mempercepat proses kesembuhan bagi pasien.
Peningkatan  kapasitas  fungsional  dapat
tereaai  dengon  melakukan  home  Based

Variabel Mean sD i [
Kapasitas Pre- 279,72 2232 00 10
Tnigsximal Post 29286 2182 M*

evercise training. Pelutihun tersebut jugs
bermantaat dalam menstabilkan berat badan,
meningkatkan kipasitis oksidas olal skebetal,
memperbatki  kostrol  svaral  olonom  dan
perbuluh darnh."

Latihan  fisik  dapai  meningkatkan
kapasitas fungsional vang berdampak pada
perubahan  fsiologs,  psikologis dan
muskuloskeletal. Schuah pelatihan fisik vang
dilakukan cleh penderita gagal jantung stabal
dapat meningkatkan adaptas: fisiologis dan
oiot-ral ying tilatih, menstimulas
pengeluaran enzim acrobic serta mitril ovide,
Hal  tersehut  mengakibatkan  penurunasn
tohanan  pembulub darah  perifer  sera
memperbaiki volume daomh yang dipompa
oleh juntung. Hal tersebui bisa didapatkan
melalui pelatihan HBET '

St melakukan HBET. kebutuhan
metabolik jaringan wboh meningkat. Pada
sal vang sama kebutuhan oksigen dan nutrisi
unfuk jartngan juga mengalami penngkitan
chan di 551 lain banyak karbondioksida, toksm,
dan produk  lain  yang tidak  diperlukan
dibuang. Pada orang  sehit kondisi  ini
dikompensasi  deogan  peningkatan  cardios
ourfpat bisa sampal & kali lipat dalam kendis
istirahat.  Latihun fistk  ini mencapai
puncaknya pada kondisi el aigen
wpratke  (VCamax),  Pads  saat VComax
mencapal 80-90%, maka karbondioksida nkan
dibentuk secara berlebihan schingga terjadi
metabolisme ool anzerob dan peningkiatin
produksi  asam  lakin  yang  menghasilkan
keleluhun  berdetah, Latthan HBET yang
dilakukan pada pasien gagal jantung stabil
secara  berahap  dapat meningkatkan
kemampuan  ventrikel  jantung  untuk

&0
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memenuhi  kebutuhan nuinst dan oksigen

jaringan  schingga  terjadi  peningkatan
kapasitas fungsional,'”

Peningkatan  kapusitas fungsiomal
setelah diberikan pelatihan fronte Bbased

exeretse tratiing (HBET) pada pasien gagal
jomtung dipengaruhi oleh frekuensi, inensatas,
durssi dan mede latthan fisik. Selain it setiap
responden memiliki kemampuan wntuk
meningkatkan perawatan din secara mandin.
Dukumgan keluargn dan teman dekat sangal
dipeslubkan unuk  membangun  kepercayaan
dii  yang positif  dan meningkatkan
kemampuan  sell care  pasien Adapun
keterbatasan  dalam - penelition i adalah
pencliti tidak memizsahkan klasifikasi gagal
jantung kelas T dan 01 schingga tidak hisa
dibedakan  yang  mengalami  perubaban
kapasitas  fungsional  secarn  signifikan,
peneliti tidok dapat mengentrol aktivitas fisik
lain yang dilakukan responden yang dapat
mempengaruhi  efek  terapn HBET  sera
pengkatesonan IMT mesponden vang tidak
homagen.

SIMPULAN

1. Milai  rata-rata kapositas  fungsional

scbelum  diberikan  terapi  fewne based

exereise tradndng  (HBET) adalah 279,72

miter (SD=22,32),

Milai rata-rate kopasites fungstonad setelah

diherikan terapi  fAeme  based  exercise

trgining  (HBET) adalah 29786 meter

(SD=21.82},

3. Kapusitas {ungsional mengalumi
pemingkatan rata-rata 13,14 meter  bila
ditandingkan dengan pengukuran
sebelum diberikan tesapn HBET, Husil i
stutistik dengan Paived T-test diperoleh
nilai p-velue sehesar 0,001 -schingga p-
value < u (0,05) maka pemberian lerapi
howne besed exercise rraining  (HBET)
mamgu meningkatkan kapasitas
fungsional pads pasien gagal jantung,

!-\.I‘

SARAN
Berdasarkan hasil  penclitian  diatas
dapat digunakan sebagai salah satu dasar

pengembangan evidence based nursing uniuk
mendapatkan intervensi mandin keperawatan
vang lerbuktn efektif don aman Jilakukan
pada pasien gagal juntung. HBET daput juga
dimasukkan  dalaom  program  rehabilitasi
pasien gagal jantung di rumah sakit. Keluarga
dan  pasien  dibarapkan  Epot menjachkan
penehitian i sebaga pedoman dan dapat
memotivasi  pasien  unluk patuh  erhadap
terapi yang dijalankan baik di rumah sakit
mapun dirmak,
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DAMPAK HOME BASED EXERCISE TRAINING TERHADAFP KAPASITAS
FUNGSIONAL PASIEN GAGAL JANTUNG

The Impact (f The Home Based Exercise Training To Functional Capacite OF Heare
Failwre Patient

Tony Suharsono

ISIE-FK Universne Brawigva Maoloeg
I Motemam, Mulang 65145
E-madll © subumsono D& yvaho com

ABSTRAK

Kanker servike adakah kanker yang menyerang uteras vaion bagian servi ks uteres atau lelser rahim,
merupakan Peruranan iolerarsi lnthan dan sesak nafas merupakan manifestasi klnis wamn gagol janiang,
Foondisi ini menyehabkan puseen (xlik dapat melakoksn aktivites sehari-hari yang berakibat pacla penorunm
kapasitas funpsional, Topas dar penelitian ini adolsh mengidemifikasi danpak HRET serhadop kapasits
fungravanl pasien gagul jantung. Desain penclitian ini acolah qust experimem, pre-post with congrof
prmip. Teknik ssmpling vang digunaskan mrpoceee vamwing, didopatkan 23 responcden sany lerbegi mengadi
11 responden kelompok kontred den 12 responden kelompok inbervensd. Pengumpulan data kapasites
fum gsacnal dilakuokan dengan SUWT. Hasl pengukaran didaputkan perbedaan yang signifikan kapusitas
Tumgstonal sebelum don setelsh perlakoan pods kedua kelompaok. Hasil analisis kapasitos fungsional seleish
perbakuan antara kelompok kontrod dan intervenst tidak didapatkan perbedaon yang signifikon, walaupun
kelompok intervensi menspanvai mesn kapasitns fungsaonnl. Berdasarksn hasil penelitian terebut, RBET
dapal di punakan sebogai nrtaliles keperawstan bagi pasien gagal juntung . HEET hendaknya dijadikan
hagiam integrol dari managemment gagal jpaang seteluh keluar dari rumab sakin

Kata Kimei : Honre hased exercive trrimmy, kapasitas fungssmal, dan gagal jantung
ABSTRACT

A reatiaced exerciie ileranee aud stestvess of breatfleg are e sudn clinleal manifestartons o
parttend vty feard faidiere. There paacditions caice paeient s imabaliny o da thelr daily aciiuiter mad fead
s reeieee faeactivenad cogracine Tie wim of this sty wees to idemtify dhe imgroct of the home beved exeine
traindag po fimerionad capaciey of kearn felluse patient, It wsed grasy eapertmennal stidy dexien pre-peost
with comtrol grap, recruited 23 respmdents with prrpasive wepling rechmiguie. They were diviaded ine
twwr s, 1 sespandents o contmd gy aod {2 respondents ar experd | prowyge Famctiong
capaciiy i airiln tieoweh shrervation of six mrbtate wolk fext, The revalt showed oot there wai g
sigrificam difference of fanciamnd capacite hefore aod afier irrsreensian in hade proups. Sofsnealiy, i
et o famettorval cogrocity dodo amalvsis after inreevestion stoved thad teevr wose tsigniffoant diference
iy ety prosipes, o d the e xprerimierial groop b o fdgher mean divio of fiesactional capaciry, Based on
thir mwate HBRET could be uned ar mursing movioliny for patient with beart foifure. HRET thould e
smtegrired wille feaes ,I'al'.rllrr mutargemeal wficr alésclarming fran Freviprivol,

Keyward : Home baved evemise inmmng, fumction copacing amd heart failwne

LATAR BELARANG

Gingal jantung adalah ketidakmampuan
jantung untuk memompa darah secara
adekunt untuk memenuhi kebutuhan
metabolisme wabiah akan nuirisi dan oksigen
{Lesle, 2004: Polkandrion, H08), Insiden

gagal jantwng mengalami peninghatan secara
konsisten, walaupun terjadi kemajoan
leknologi dalam  diagnosis® dan
penatalaksanann gigml pnting, D Amerikn
Senkat 5.7 juta orang menderita gagal
jantung, 670000 kasus baru didiagnosa setiap
tahun. Penyakit ini sering menyebabkon
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Ketuidak berdayuon dan mempunyin prognosis
yang buruk (Taao and Gibson, 2004),

Manifesinsi Klinis gngal jantung yang
sering terjudi adalab penurunan toberansi
latiban dan sesak nafas (Black and Hawk,
20008; Seub anc Caple, 2000} Kedua konglisi
il meryebabkan kethdakmampuan melabukan
aktivitas sehari-hari. menggangzu atag
membatasi pekerjoon ataw aktivitns yang
disukal, Akibatnya pasien kehilangan
kemampuan fungsional. Pads pasien gagal
Jantung, kapasias fungsbonnl sangatl berkaban
eral dengan  kualitas hidup pasien.
Peningkoton  kapasitas  fungsional
memberikion kemampuan pada pasien uniuk
melokukian akivitas secarn manditi can
bermakna secars sosial,

Kapasias fngsional dapat ditingkatkan,
salah sstonya dengnn mekakukom Eatthan fsik.
Latibn i melpatic tipee, mbensitas, duiras, dan
Ireknenst erentn sesunm dengan kondidi
pasien. Latthan fisik dengan aerobik selama
20-30 menit. ¥ kali per minggu dengan
intensitas H0-60°% dari feart rare reserve,
aman dhlikukan paci pasien gagal jantung
atabil (Myers, 2008; ESC dalam Micholson,
2007, Latihan fisik pads pasien gagal pamung
dapat meminimalkon gejnle, meningkatkon
tederansi Intihan, kualitns hidap, dan muangkin
dupat juga memberikan  efek  yang
memuaskan bagh kesembuban pasien
(McKelvie et al, 2008). Hasil penelitian
menyatokan latihan fisik aman dan
bermantiat bagi pasien pagal janbang, tetpi
tggeat partisapasi chin pelaksanaannya imasih
reondah. Tujub pulub somgai defapan pulubh
prosen pasien penyakit arteri koroner tidak
berpartisipasi dalom program rehabilitosi
Jamtung (Beid et al, 2006), Kondisi im
dipengurubi oleh beberapn hal dutarany:
biava. kemampuan akses layanan oleh
masyvarakar, dan format lotihan yang
datnwarknn {Corvern-Timdel et al, Z004)

Home-based exercize  training
(HBET) dagear menjadh saluh same pilihan
latihan fisik don abermstil solusi rendahnyn
partisipasi pasien mengikuti lntihon fisik,
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HBET merupakan latihan fsik terprogram
vang dapal dijalankan oleh pasien secara
maredini i rumah, D Indonesis laxban fsik
dilnkuknn secarn terpusat di rumah sakii. Data
resmi lenlang cakupan dan partisipasi
progrom il pada pasien: gagal jantung d
Indonesia belum didapatkan. Sampat saat im
penulis belum mendapatkan lnporan adanys
program logihan fisik dan pedoman latiban fisik
vang terpusil di ramah sakil maupun HRET
bagh pasien gagal jantang df rormah saki
tersehut, Perawal juga belum memberikan
pendidikan keschatan yang memsadai karena
tidnk tersedionya protokol lotihon fisik di
rumah sakit tersebut, Twjuan dan pepehitian
i adalsh mengidentifikas: dampak fome
based exereise training (HBET) terhadap
knpasitas fungsionnl dan kualitas hidup pasicn
gagul jontung di RS Maodi Walkuyo Whingi.

METODE

Penelitian il mengounakan desain gaes
eksperinen, dengan menggunakan pre-post
st comrod preap, Populasi dalaom penelitian
e aclulad semun pasien gagal janung stalal
vang dundikasikan segera pulang atau rawal
jalon di Ruang Dahlis 1 dan Dahlia 11 RSUD
MNewdi Waluyo Wlingi. Teknik sumpling yung
digunnkan adakoh rekrik won probabilite
snmpling yailu conyecuitve 'rr.rmp.!m.l,'.
Intervensi yang dilukukan berupn fiome
based exercise training berupn jalan kaki
selama 30 menit, 3 kali dalam seminggu
selama & minggu dengam intenstis 0605
heart rate reserve,  Pengumpulan data
Kapasitas Tungsional dilakukan dengan Six
Mlinuee Walk Test (GMWT]

HASIL AN PEMBAHASAN

Respoilen vaing berpartaipast dalam
penelitian sebanyak 28 orang yang dikagi
menjadi kelompok kontrol (n=24) dan
kelompok intervensi (n=24}), Responden
dilakukun tes awal dengan GMWT, setzlah
memdnpatkan perlakuan selama 4 minggu

dilakukan pengukuran ulang dengan alot ukar
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yung samw, Responden kebompok koentrol 1
orang menmegal duna dan 2 oeang drop uog
karena tidak mengkonsumsi obat secara
terotur sehingga ickanan dorohnya naik.
Responden kelompok intervensi 2 orang drop
it Karena melakukan HEET karang dun
ketenmamn,

Kedua kelompok responden dalam
penelitinn {kelompok komtred n= 11orang;
kedormpok intervensi n= 12 orumgz) mempuanyi
karakieristik vang setara {label 1), Sebelum
perlakukan reratn kapasitas fungsional
dengan GMWT kelompok kooteod 2599 (62.8)
dan kelompok inbervensi 2833 (38.3) meter.
Sechmgkan rerata kunlitas hidup kelompsok
komtrol 48.35(15.5) dan kelompok: inervens
A9 ). Lebih lanjut hasil uji menyatakan
tidak terdapal perbedann reruta kapasitas
fungsionnl (tabel 23, Setelah mendopathkan
perlakuwan dengan HBET selami 4 minggu
kapasitas fungsonal kelompok kontrol dan
kelompok inervenst mengalams peningkatan,
yaitu 2HEZ(T0.9) dan 315.841.5). Hasil uji
sttistik jugn menumjukkan ndamyn perbedann
yang bermakna antara kapasias fungsional
seheduim dan setelah peclakuan dengan HBET
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pucta kebompok kontred maupan keloanpok
mtervens. Hasil up stasuk perbandingan
kapasitas Tungsional setelah perlakukan
untara kelompok kontrol dan intervensi
menunjukkan p value 0311 Gis005) im
berarti tidak terdapat perbedoan vang
bermakng kapasitas fungsional antarn
kelompok kontrol dan kelompok intervensi
setelnh perlakuan, walaupon kelompok
intervensi mempunyal rerala kapasitas
Tungsional yvang kebih hiik.

Tabel 1. Karakteristik responden kelompok
kontrol dan imtervensi — nilai
merupakan mean (S0}

Warishel Konmal dn=11)  Imervensi ine=12}
Uxia SRA5 (3TN 51 i 2 55)
IMT 230 (2040 22012 (16
fiPenyehaty HE

HT iip 2 .

IC ish 1 2

FIT&IT {n) L] -

TWIT - imdex masa bty HT: hipertensi; 10
iskhemin cardiomiopathi: HT&IC: hiperens: &
Esklwenn cardsomiopatls
Tabel 2. Kapasitae fungsional responden gagal
jamtung sehelum dan setelah dilukulean
perlakunn dengan HEET. - nila merupakan
menn (S0

Tabel 2. Kagesitas fungsional recponden gagal jamung  sebelum dan setelab dalakuken perlakoan
dengan HBET. - nilai merupakan mean (SD)

) Koniral
Warriabel

Perlakuan

Fre

Pre Prst

KF 259 M BLE)

201 20 TG

IS A3 BISH4L5)

et anlara pre dan posd.

KF: kapasitas fungsional

Peningkatan knpasitns fungsional terjadi
karena membaiknys fungsi pomps otot
karemi banyak fakior, diantacinya terap
miedis, edukasi perubahan gaya hadup don
akrivitns fisik berupa pekerjaan sehori-han di
rumith. Responden mendapal terapi standare
yung berupa medikasi dengan golongan ACE
Inluitirerr, Blokade terapewtik terhadap RAAS
memicy terjadinya vasodilatasi dan diaresis
yung menghasilkan penuranan tekanon derah
dan menrunan kerja jantung, kondisi ini

secar signifiken mengurang mortnlites dan
miordititos pasien gagad jantung, Beta bloker,
motropik, dan duretik merapakan kombas
dengan ACE fnfibitor untuk twrapi gagal
jamung, {Schub and Caple. 2000,

Hasil studi yong dilakukan Kjekshus e
al (19%2) dalam Nicholsen (20407},
mempelagan tenting penggunaan eaalapnl
puia gogad jantung mendapatkan hasil adanya
perbaikan montalitas, meningkatkon kapasitas
fungswmal, memperbaiki toleransi latihan,
memerankisn ukuran Erong, dan penggunaan
obat yang kebih sechkin, Hasll randomized
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courtrod frivty yung melbatkan sekitar 15000
prasben dengan berbagai derajad pasien gagal
Jantung menonjokkan pola vang konsisien
babwn ACE infubitor menguniungkan untuk
gagal jantung. ACE inhibiter secara
sigmifikan menguntungkan bila digunakan
pada pasien gagal jantung yvang bergejala dan
tidok bergejals {Nicholson, 2007: Egropean
Sociely of Cordiclogy, 20008}

Responden mendapatkan edukasi
tentang perubabun gaya lidup yang meliputi
dhit renidah garam. pembatasan cakran 1-1.5
liter/24 jom. diit renduh kolesterol,
menghentikun kemsumsi alkohal dan rokok,
edukrs untuk telap melakokan aktivitas fisik
setelah i rumah. Perubaban gaya bidup ini
sangal menunjang keberhasilan rerapi
medikasi vang telah dijalenkan Kepuwiuhan
responden menjudi kunci keberhasilan
perubahan gaya hidup, Ketidakpatuhan
responden dalam terapi gagal jantung
merupakan hal vang sering terjadi,
diperkiraknon 40-60 tidak patoh terhadap
pengobatan don 43-53 % tiduk patuh terhadap
perubahan gaya hadup (Schub & Cabrera,
200y, Rendahnys  kepatohan  ind
mengakibatkan tingginva angha dirawal ulang
pada pasien gagal janiung.

Raesponden melukokan aktivitas rutin
hartan i rumal sesual dengan
Jasmampuaniya. Akivitas yamg ratin ok dapat
daunggap sehagai bentuk lutthan fisik yang
diwajudican dalam bentuk akdivitas schari-hari.
Sebayinn besar aktivitns yang dilakakimnya
berupa kegiatan jalan kaks, membersihkan
rummput dan bersepeda menuju tempal kerga
merupakan benk dan larihan nerobic dan
pembehanan. Metode ini terbukti efeknl untuk
tetap menjaga bahkan meningkatkan
kemampuan Tunggicnal. Ini didukung aleh
Myers (2008, tipe kthan fsik yang sesoai
tagi posien gagal janrung ndulnh serobik yang
bersifng dinnmis don latihun tahanan ringan.

Latihan lisik pada gagpal janung sedang
menpedi topik vang sering didiskusikan untiek
menjadi bagian dars terapi standar pasicn
papal juniung. Perubahan fisbologis, puikologs
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dan muskuleskeletal okibat lathan fisik
dilapockan dapat mentngkatkan kapasiias
fungsiomal. Latihan fisik pada gagal janiung
memifasilitasi adoplasi fisfologis ofot-otot yang
dilutih untuk memngkatkan pengiambilan
oksigen, menurunkan oridarive streas,
meningkatkan engrore  perolic  dan
meningkatkan jumlah serahut otot tipe 1
iMcKelvie, 2008), Lothan fisik jogn dapat
meningkitkan volume cyfecnome erfdase-
peirive mitokendri, mitokondria batk vang
dapar memproduks: adeniione taplosphar.,
Seluma latihan fisik berlangsung endotel
pembuluh dorah  jugs  melepaskan
vawodilaring foctar, seperti nitrit oxide,
Perhaikan alitran darah ini berkongribusi
terhadap penurinan tahanan pembalub darak
perifer. peningkatan ejeksi fraksi, dan
perbaikan stoke volume. Latihan juga dopat
memparbaiki pembailub darah perifer vang
berakibat meningkatkan aliran darah kocones
iHwang, Redtern, & Alisea, 2008; McKelvie,
2N

beleKelvie (2008} menyataknn baklwa
Bntitum fisik dapat memimimalkan gejala,
meningkatkan soleransi kilan, kualias hicup,
dan memberikan efek vang memuaskan bags
kesembuhan pasien. Latihan fisik yang
dilakokan di rumah jugn terbokts dapat
meningkatkan kapasitas latihan, seff efficacy,

dan menurinkan angka dirawat ulang. HEET

diketahui secarn positif meningkatkan
knpusitas fisik, menvrunkan berat hadan,
memperhiiki konirol syaral obanom, fengs:
endotel pensbulub darab, dan peningkatan
kapasitas oksidasi otot skelet (Hwang,
Redfiern & Alison, J008),

Beberapa foktor yang berkontribuosi
terhadap ketiduk ndekuatan latihan lisik
acdalah peresepon lanhan (wk, penyesaaian
perescpan fisik dan latihon yang terintegrasi.
Peresepan latihon fisik padn pasien gagal
Jamiung yang adekuat harusnyn mepcakup
komponen frekuensl, imtensiias, durasi dan
eele batahan fisik. Penyeswainn peresegran
Enuihan fisik  dan bersifar individo songat
diperlukan wniuk mendopatkan hasil lotihan
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fisik vang optimal, karena idak ada formuls
atau progeam leibaik umuk semsa gasien
alay seseorang pada semun periode wakin,
Program lutihan yang terintegrosi yang dimulzi
sait pasien stabal dan masih dirnwat di remah
sakal, dilamjutkan dengan latihan Nsik erfokes
di rumah sakit seelah pasien pulang dan
dilanjutkan secury mandin dengnn HBET.

Latikon fisik yang dilakukon dalom
penelitan ini adalab aerefic berupa jalan kaki,
dengan durast 3 menit selama 1 bulan,
Trekuenst 3 kali dalam | mingeu, tnensitas
A0-60 F hears rare reserve. Formuln ing
menurol beberapa jurnal ilminh dapat
memberikan efek posinl dan aman hagy
pasien gagal fantung. Dakam penchitian ini les
umuk mengukur kemampuan awal pasien
dilakukan dengun GMWT, dengan parnmeter
pencapaian menggunakon nodi pasien.
Berdusarkan rati-rati wsin denyt nidi targes
alalah 106118 menit, sedanghan rala-rata
denyun nasdi responden seelah pre vest adalah
lix permenit, skala fatigue 12 dan dispocu
13 iskala borg 6-20% Ini berarti babwa
responden hampir mencapai kondisi fdeal
behan vang dilurapkan olch penclit.

Durasi lagihan fisik selama 30 menic
dengan periode wakiu | bulan merupakan
wakiu yang sangal singkal uniuk proses
adaptagi lisanlogis terhaclag lthan Asak pods
amal jantung. Wakiu ideal yang disarankan
untuk dapat memberikan efek yang oprimal
adnlah 3-6 bulan. Frekoensi latihan 3 kah
dulum I mnggyu merapiakan kondisi minimal
yang mampuy memberikan efek positil
terhadap fungsi jantung (Mandic, Riess.
Haykoswsky, 2006 Myers, 2007). Trend yang
herkembang =ant ini adelah sesering mungkin
(i han) sesuni dengan kemompuan pasien,
Seluin it diperlukan penyeswiian vang
bersifal individual dan kontinyu untuk
memastikan bahwa pasien berada dalom
rentang turgel yang dihangrkan.

Latitun fistk yang citeerikan oleh peneliti
int thdak menjadi bagian miegral dari
rehabilitasi gagal jantung dart romah’ sakit
sehingga persiapan untuk Intihan fisik di rumah

Verad smline | UEL

pitejournal amn. s, diieden phpfkeperasmandanicle' view/ T2ET

tidak dilakukan oleh pihok rumah sakin
Responden tdak di Lanik untok melakubai
akrivitas scjak dini, bahkan cenderung
disurankun untuk banyak beristirnhar,
Responden tidak mendapatkan informasi
mengenal latiban Fsik yang harus dinkot amuk
mempertahankan stas  meningkatkan
kapasitas (ungsionalnya akibat tidak
tersedianya Fosilitas dan sumber daya
s,

Menurut beberapa hasl penelitian tlmisls
vang tidak dapar melaporkan adanya
perbedann kapasitas fungsional setelah fome
fsed exercise fraining, hal i terjodi karenn
heberaps faktor yang berkoniribusi
diantaranya miensitas latihan, durasi latihan
dan perbedaan wsia |Hwang, Rediem, Alison,
2008, Jolly et ul (2007) mengatakan bahwa
protokol Tntihan fisik yang bervariasi, nkuoran
samipel kecil, dun ligar belakang penvebab
gagal jantung heterogen, follow up yang
mimimal dopat berkontribuesi menyebablan
efek home baved exercive training tidok
opirmal.

Perbaikan level toderansa litihan pasken
gagal jantung dapat menjads salah sam
penendu perbaikan kualitas hidup responden
pagal jontung. kondisi ini juga okan
berdampok ke kehidupan sosial pasien gagal
jamtung, merek: akan lebibh banvak
bersosialisast dan bertemu dengan orang lain.
Hal ini didukung oleh adanya korelasi antara
kapasitns fungsionn! dengan kualitas hidup
dengan I wvalue (0DR Gisih05), kekuatnn
bubingan sedang (r = 0487} dengan arah
megatil. Ini berand bahwa semokin tinggl
kapasitns fungsional okan semakin minimal
pejala fisik yang dialami oleh pusien gapal

janaung.
KESIMPULAN IIAN SARAN

Latihan fisik padn pasien gagal jantung
stabil merupakan suatu prosedur yang aman
chapy bermaonfoent. Latihan fesak mi terbokn dapat
meningkatkan kapasiias fungsional pasien
gagal jontung. Latihan fsik ini hendaknya

Duamipal Meme Faoes! Exeeee Tralvley Torhadap Kapaatios Pengocndl Paven Gagal Jusiung | L
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menjafi hagtan megral program rehabilitasi
pashen gagal jantung setelah pulang dar
rumah sakit sehingea hasilnya kebih baik dan
dapat diwujudkon menjndi oktifitas kesukaan
pasien sehingga menurunkan angka
ketadak patuban.
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Home-based training program in patients with
chronic heart failure and reduced ejection fraction:
a randomized pilot study
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ORIECTIVES: We aimed to compare the effects of home-and center-based exercise training programs on
functional capacity, inspiratory muscle strength, daily physical activity level, and guality of life (Qol) in patients
with chignst heant failure {CHF) over & 12-week period.

METHODS: This study includad 23 patients with CHF {left vantricular gjection fraction 31 2 6%:) randomized to a
home-based {ne=11) or enter-based {n=12] program. Patients undersent 12 weeks of acrobic training (60%-
0% heart rate reserve): walking for the home-based and supervised cyding for the center-based growp, bath
tambined with resistance traaning (50% of 1 maximum repetition]. At bassline and after 12 wesks of training,
we assessed cardiopulmanary test variables, G-min walk test distance |6 MWD, stepuday with accelerametry,
and Dol {Minnesola Living with Heart Fallure questionnaire). Maximal Inspiratory pressure and handgrig
strength wers measered at baseline and afrer 4, 8, and 17 weeks of training. ClinkalTriak.ged: NCTO3E15157

RESULTS: There were no adwerse events during fraining in either group. The home- and center-based training
groups obtained simiar improvements in peak oxygen vglake, maximal ventilation, and 6 MWD, However,
thare were sgnificant between-group differences: center-based training was more effective in Improving
magimal Imspiratary pressise {p=0042), numbes of stepsiday (p=0,001), and Qol (p=0.039)

COMCLUSIONS: Home-based training is safe and can be on alternative to imgrove the exercise capacity of
patients with stable CHF, Howeser, center-based fraining was superior in imgraving inspiratory muscle strength,
QuoL. and daily physical activity.

KEYWORDS: Cardiac Rehabilitation; Telerahabilitation: Heart Fallures Endurance Training: Ressstance Training:
Expercisa.

B INTRODUCTION

Chramie beart fadlure (CHFL the ond stage of severnal
cardine diseams, B inoeasing worldwide (1), Patients with

life { dolj, and irepiratory enzscle strenpth ard medhios: candine
wvenits and hospitalizations - patients with CHF 341 Howe-
oviw, conter-based exeroese adherence om factors such

this synadrome display symptoms such a8 dyspnea, fatigue,
and exercisr iniokerance thal il thadr activitbes in dally Nig
420, Phyymical swerciee improves funeioml capacity, quakity of

Cogauight © 3001 CLINKCE - This b a0 Open Argsws srice dtritaned o ll"l‘.letlh!
rerts o the Cremtive ComanaTa Liomss BT CIeaiseommos o

Al whih (et seeilried e delntaiis, and Epeedection § anp
rreadiearty o Mpiral Sroradked he origingl wirk i ety cied

B pexienisl ooafion of imiees s sEpaned

Received for publicaties ga October 23, 7020 Accepbed dor pabli-
eatlon sm Apnl 27, 20301

By o b ol G e D550

as e Lln.mruiih.m‘-_ arcosaihility limitatiors, firandal oosis,
weor arvl for domesstic aommitments, and nestricied availability
of cardiac pchabilitation centers (5], particulardy in losseand
middlp-ireorme courtrles (8) With ghe advent of the comoma-
vimas I0T9 panchemic, whmn sodal shstancing is neassary o
prevent Eransmission, traditional comer-based candise nehabdli-
tation has boosme moeee Bmibed (75,

Hinrse-basd training can b an alterative b speryised
traming, for patients with stable CHF (8. Several home-based
programs have been reported i the literature. Some of these
comprised education, phome ol support, and mstnitions
that can be combined with rsistarce evercises (10} seresbic
exercises, walking (11-53), or asing a cycle ergometer or
treadmiill {141 (ther hame-based programs. have combired
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uarvihie amd resistarce eoercise (15 and some have sdded
felemaratorirg o wallang, (16) or resdstance exercises [17]

Comgared with monetraineng, home-based progrons have
ahown benilifs for ecerciss copacity {12,14) and Qol, (1315,
Compared with traditional center-based tmaming,  home

based programs with felemoniteeng hase demonstrabed
slpnilar Fesules foe enerciee capacity, ol and ewrcise salety
in patients with CTHEF (16,17}

In this respect, the use of home-based trining programs
45 an casy, ,r.lrrrph ard onwvrost altermative o -mpﬂ\-l.wd
cender-tised training for patints with stable CHE may b
useful, espedally in poor and middle-income countries. In
ik present study, we lzed that a simple and easy
Ne-prsrfuanm msurl.wmehﬂmd Iraitving pmp'm fru.p
have similar effects o its raditional sirpervised cenber-bo

couriterpart. We aimed fo compare the effects of a harnup-
based wills & comber-based  fraiming A (0 eNeECiEy
capacity, physical sctiviby level, Qoll, and froatment adber-
ence in patents with CHE
B MATERIALS AND METHODS
Trial design

This remdoemized, controlled, open-label, pilat tmal waas

qﬂr::md by the Universiiy of Sao Pauko Mudical Schoaol

Commithee (reference 411/ 14) and Danbe Parsaness
Institute of Cands Ethic: Commitiee {reference 4506,
which follawed the ethical gusdelines of the Declaration of
Helsankd, Patients were randosmized osing seabal emvelopes

in a 1:1 allestson after written consent was chbained.
Clinbcal Trials gov: RCTI3615157.

Participants

Pationts apged =18 voars with CHE Mew York Hean
Assoctation (FNYHA] functianal class [ ar 10 1), ard lefe
ventricular gection fraction of <&M, were reoruited can-
socubively from a Bstoof pew patients 3t the HE aulpatient of
the Dianbe Pazsanese Institude of Candilosgy, from Apeil 2015
1o April 2008 The exchusion critera were patents with new-
anzset atrial fbnflston or atrial futter, vendricular
arrhytbmyia st rest or prosundng with wsertian (19), acute
wr b HF, p bypertnsion (pulme-
nary irtnr]r wystolic pressune =33 :'ruan],. ary orthapedic

CUMICE 30317602350

cogritive, ar nevraliggion] problens that amulbd atfect func-
haral mapacity mesmsumes, respiratory infecton o the pre-
vz 50 days, and peripheral oxygenation of <%2% in
Aot air ot oo,

Intervintions

Following the basedine cardiopulmonary esencise bl
ICPX), patients were randomized to a home- or center-based
training group (Figune 1, Considering the aerobic mining,
bl gronips wsed the same bargel hearl ke (HE) of &%
T o the HR reserve {difference between maximam HE at
CPX and resting HR) and pabients were instructed fo main-
tain thelr perceived sxertion bebween 10 and 14 of the Barg
seade (19), Ench subject in both groups used o HE minibor
[Folar FTITM. Folar Electro O, Kempele, Finkand) over the
12-waek traiming perind to ensare the target infensity of
airnbag exercise andd 1o avesd work overload. Additlonally,
hﬂ:pwpiuhnpnﬁmrdmhrﬂcmutﬂﬁunf
e i maxinum [1EM), which was assessed ared
revissd e a ponth, The TRM tesl was performed sccond-
ing o the guidelmes of the American College of Sports
Medicine (2070

Hiomebased training oo walking {three times a
wienk foe 30 miny in which patients wene mstrociod o
maintain the target HE, combined with nsistance exercises
guided by an illustrated instruction marmuad for the apper
limbea fulos Geion and o tersion, and shoolder feion and
abduction) and lower fimbs (hip Bexor, exiension and
abduction, kree extersion, and plantar Sexion) using, free
wekghts, The exercies intensty o imlblabe the PrOgEm was
e sl of bom mepslitions thal fodlweed a final progression 4o
three sets of fen repetibors for each exercise with 50% of
I1RM adjusted monthly overs the raining pericad. Fres weights
vee proaidked For gach pathent scoordiig B the assescrnents
The patients were trained at lost once per month with
physicthemapist supervimion, ard the adherence ond HR
reached durirg the walks were mondiomed oo a diary filled
by the patienis. Furibermon, fhe pesascher made woskly
phome calls b shimulsie patients o continoe performing
daily exercises, by screen exernse adberence, and o answer
pesaible douibes,

Ceenter-based trainany tiok place ab & condine rehabilita-
tan fnclity of a cardisc bespital The training program was

moeremcos || e | | evwen | [ e || mwes |
assessMents | o GFE
e p ar e
Qe L

Figmre 1 - Study design of irterverttons and assssments. CFX, cardiopuimonasy test; MR, hesrt rate: THM, one repetition maganum;

MIF, masimal inspiratory preasure: Gaol, quatity of e
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supervised by phyotherapists. ared  comprised: cycle eng-
ameter exercises {three Bimes a week for 3 min) o maintain
tha target HE, and reskstaren aneckses for the wpper amd
lower Himde. A physsollweapisd pecorded the patints adir-

e b each session.

Cutcome measures

Anthropometric data, NYHA hinctivnal cless, HF etinkogy,
cardiac rhiythm {24-h Halter, Cardinlight. Cardios", S
Pauln, Bracil), prsence of comsorbdditvs, smoking stats,
amd b e of medications were collactod sl baselive,

Assessments of exercise capacity

Exercise capacity was assessnd using the CFX meisunes
amnid thee t-min walk {6 MW test st baseline ard affer the 12-
werk training period. Patienis wene instructed io have a light
broakiasl Th before ouercise capacity assssemints, o ke
by medication, and o abstain from oonsaming caffeine
contuining beverages, tea, and alcohol, The tests wee
;mrhmwd‘ betwern & am. and 11 am

CFX wis performed in & comtrollisd emvirmment (230 raom

Cardiobogy Cuaidelives (21), For this shady, CPX was perforid
an o treadmill wirg a misdified Baloe mmp prosooal ot 2
34 mph (Trackmaster”, Full Vision Inc, KS, USA) Coygen
copsLmption VO, carbon dicsde riput VOO, and
mariarhe venkilagion (VE) were missuned e bingiasdy ekl
by-broath, with the aid of a gas exchange aralysis system
{Ultimna™ Card®2", MGC Diagnostics Corp, Mh LISAL
A B2 electrocardiogram continueisly montlored HE
anil candine chythm throughout the test,

The & MW best was performed on a different day than the
CPN, Patlnts wire instruched b walk ag Gast as possibde for
& mim o Wbm oorridor We used verbal stimulation wath
standardized phrases every munnte, as recommended by the
American Thomcle Seclety goidelires (223 To aveld the
Jearninyg effoct, o lesks wone perfoemed on ihe samae day,
with a minimum mierval af 30 mn. The test with the longest
distanoe was used for the statistoal analyss.

Assessmants of respiratory and peripheral muscle
strength

Tespiratory and peripheral musche strength wene mon-
itored ot baseline and after 4.8, and 12 weeks of taining. The
i vahie of thees corsecutive nepetitioms of sach |
was recorded, The mspirdony muscle strength assesiment
infiowed American Thomdc Seciety guiddmes (23) Maximal
inspiratary pressune wis assessed using an analog, pressure
it wilh a peneof + 1230 emHA (WIKA DU HRASIL,
Sair Paulo, Brazdl) Pabenits sab in o chair with badk support
anid inhaled forcefully and as quidkly as possible in a mouth-
pleoe with &2 mum beak Bo avaid glodal clesisne, The maxdmal
inspinatory pressine was messared o1 the residual vofume.
The mesults are presented as absolute values expressed in
cmH). Inspiratory  moisde weakness was defined 35 @
predicted (24) maximal inspiratory preseure af <7 (25}

Teripheral muscle strength was assessed using dominant
hardgrip strength measured by an analog dvnamomaster
{Jamar Hydrulic Hand Dynamometes, Sammens Preston
I, Tllenis, USAL The procedure followed the rcomimen-
dations of the American Society of Hand Therapats (26)

Home-based training in heart failune
Andrade GN =1 al

Assessments of Qol, physical activity, and sedentary
behavior

Self-reported cordioc disease-specific Qol. was assessed at
baschine and after £2 weeks of raining using the Minnesata
l.Iumg with Hean Failure Cuestionmatne (MIHF (27), in
which H.Iﬁ]'ﬂ'ﬂ-l.'l.lrﬂ represent worse (ol We also used a
validated veraon nf'H:lcE‘Lm't-an.‘ﬁﬁQ‘mhﬂrl‘mLm- IEF Shh
(28], which has qr?lﬁ suh-g amalysis
0 by L0, with kvwoer scores ropresenting, worse hmhh—relnu.-d
ol level=.

For self-reported  physical activity level, we used the
Insrnatueal Physical Actvity Ouistioomaine [IPAClbag
tarm [29%), which classifies sibpscts as sedentory, imnegudardy
active, active, and very active,

W also performed  objective measarements of physical
sctivity sl sederdary bebavior using accelermmetns al
basstime and after the 12-weck training penod. Patients wone
the dieviee $GTAX Triaxial aocelemmeler, Achﬂraph. FL, LS}
over thelr dominard hip for 24h over 9 consecutive davs,
except when bathing ar swimming. For the data o be valid,
patiends had to wear the device for at least 10 h/day for 3
dave Data wory recoedied at a I'mcp.grnl of 3 Hz ard H.mg;li':
irturvals of 60 cpocks, Using the software (Aetifibed,
ActiGiraph, FL, USA}, we validated the wear tme, oo erted
umits [counds] o geps, and classification of phyvsical
metivity imfensities isieg the Freedson enirgy expenaditine
algorithm (300, Sedentary behavior was sssessed  using
sedontary bouts {no activity for more than 1 conserutive
ey arsd botal sedemtary. behaviar per day Wa abso
n=zvsnd] the mumber of sheps per day and bime spenl per day
engaging in light and moderate-vigorous achvity. Addition-
ally, patients ¢ adall:,r ropart b0 emeary the wear
time of fhe ccelerceniter

Statistical analysed

This wias o pilot shady with an expeched small samplie soe,
In the present study, we aimed g examine the feasbility of
b exercse training programs for use in a larger-scake study
W died o estimade D effect sioe bocouse of g b
distn imprecision from smalk samples (31)

W used Minitab™ Seatisbical Sedtware (versson 17; Stabe
College, PA, USA) and B package {version 343, Vienna,
.‘\Lﬂtnnil far statistical anafyses. At baseline, inbergroup

of anthmapametric data, NYHA fanctinnal dlass,
HF wtiology. candiac " eythan, prosence of comorbicities,
smmivking skadus, and the use of medications wiene conduced
wming the Mann-Whitney test or the chisguared test. To
evaluabe the cffects of time and group « time inderactions
batwenn. fhw two randomized anms, wie used non-parimeins
analysis and mined Enear models (32), When a group = (5me
imteraction was detected, Tigkey's multiple comparson best
wWias .:pp'llud. The difference in means and 955 comfidenoe
irtrrvals were ealoubvied and shenved when the effecs of dhe
tme or group © bme imderaction were identified. A non-
parametrc bwooway analysis of wvarance for repeabed
wssieres (330 wis perfonmed fo compare the ondimal data
of the [MACQ A wpmificance level of 005 was st for the
hypathesis bests

W RESULTS

Twemty-nine pativrrs wire ersmlled in the study; hissver,
one patient died from o condiovascular disonder belone
imitiating the traming program, Of the 28 patients, andy 27
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compleled the protocol {Figure 2. Thene were no cardio-
Tespiratory arrests of deaths during either eoercise fraining
prcgram,

Fatient characteristics such as anthmopemetnc data, MYHA
funcbaral class, HF etiology, cardiac rhvthm, comorbidi-
tigs, smisking shilis, and madication use wirn simllor bt
ween the homi-based and censer-bused groups sl baseline
{Table 1.

Exercise capacity assessed by the CT'X was similar in both
growips at baseline, Al patiosts reached e langet HR durieg
both training progmms, maintainmg the workload bebaven
the zerobic ard anaercbic thresholds. Home- and center-
baeed training improved prak VO (4% and 15%) and
mandmal ventilatdon (12% amnd 16%, respectively), without
differerces between the groups {Tablke 2).

At bascline, two homesbased and foar comer-based patienis
waliliged inepirabory imische I anid alder bradning,
ondy one patent in the cenberbased proup had mspiratory
muscle weakness The anter-based traimng group showed
greaber | Irinspimatoey musche strength than thiir
hemne-based courherpart (200% and 1%, respetivedy, povadue
o between proup difference=0 (M2, Frgure ). There were oo
changes in bandgrip stronggh in sther groip

Al baseting, both groups wene mesily sedeniary and iregu-
larly actve. Alter traming, the lbecame more active
acoarding to the IPALQ) anakysis (Table 2f. Using acoeleroe
metirs, wir abserved a sgnifcant incnese in ihe mimber of
sleps per day in fhe cerher-based armpared with the home
based group (15% and -4, respectively, p-valie bo bebween
groap difference=0001). Additiomally, the uedunl.urr' Fout
duration of the comter- ard Poome-based  braiming groups
declirexd by 14% and ¥%, nespectively, albeit with no changes
in the ramber of sedentary bouts per day. The time spend
per day in the differend mbensity categories of physical

activity remained unchanged after both fraining programs
(Table X}

Healtb-pelated Qol, improvemend assessed by the MLHFE
was st perior i the center-based grovg companed with the
home-based group. Corsidering the SF-5 goesticrmaine
risults, 1he mental bhealith componi aloni had a groater
improvement in the centerdused group than in the bome-
based group {Table 25,

The adherence tate i Hw home-based raining, program
was ohagrved by the daily meport of e targel HR
registration in the diiry and weskly phone calls, which
showed B9 for walking and 9% for resistance exeroses. In
thir ceniter-based 1r.|ln|.ng program, the adherenoe Taie was
AE% for both proups. Adberence wisl similar in both groups
[p=ML167).

W DISCUSSION

I thee proeseit study, we compansd an unsapervised home-
based. program and . ressstance exercises) with a
traditicmal - center-based prngTam [cg.n:IJng_ and regslanoe
enrcises) in patlerds with CHF over a 17-woek period, Peak
WOk anad & MW distance impraved in both groups. However,
the supervised  cenber-based was mane effsctive
I ienprovivg daily phvsieal activity, insplebory  misicke
strengthy and QoL in patients with CHF. Furthermon:, ne
adverse events were observed in esther group.

Ensreise ph}-s- a cructal rode in cardiac  rehabelibion
Hewever, several dncdors can aifect patient participation and
adherence to center-based  programa (568, Home-based
training bhas emerged as & safe. =i . msyHlo-perform, and
linwcost altrmative ta aende tralnirg a5 reported by
wther stodies wsing walking (11,130 and nsistance exercises
(01T, Stadis comparingg home-hesed and  traditiomal
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center-based - programs  have shown similir benefits for
wmirctse capacity (13,1617 Char study sheaved that otk
traiving  progmms had  high  adherence and  improved
exercise capacity over 12 weeks. Each program had barniers
anid facildators [ promete paisnt adberenoe, Our conber-
baseed program wad performed #i o public specialized cardiac
cenber that required patients’ fidelity o the program (a
macrenem of beo abserces S month were allowed ) Addetion-
ally, multdicciplinary work leams and group activities may
ncrease patients’ confidence. motivation, and  adbenemoe.
However, the costs and time for displacement, wark release
Tt comiber-based training, and p-m'.ui'.al dichiko of g
activities may lirmit adberenos, O the otber hand, the home
based program was freely adapied 1o the patients’ sche
dules, and there were no additional ranspart costs and
need for work meloase. Mevertheless, home-based programs
Tequire patients” self-mobivation, self-deopiine, and sche
dule orpanization

A.IIluu.lH.h there was no stalistical differenoe botwoen the
groups, the peak VO smproved by 195 in the conber-based
group and 4% in the hame-based group. [§ is possible that
participants did not keep up with the farget HR during the
30 min of walking, despibe the patients’ HR and adberersos
bring monitored by the ressanchers with weekly phone cnlis
and a diary filled by them after daily exsercises. Anather
pussibility 5 thai panticipants I the cmies-basad group
traimesd  abeut 10% abive the tanget HE wsing opcle
ergometers, as CFX was performed on treadmills. However,

alt the pabents were safely trained below 80% of the
maximum HE. Additienally, i@ ghould be mated that cur
results ame similar bo those of other studies. Fiotrowice et al
(26 performed I in trendmills for presorption of aercbic
iarcise wsingg cycle exgomoters foe supervised training and
walking for homeboed trainirg, They  found  similar
improvements in peak VO, in the supervissd trammg; (5%}
and  homicbased  groups (160 Chur
raining programs mehsded bl eesistance iraining
that was not preseribed in the y by Piotrowice et al, (1465
‘e raise the posssbility that nsistanoe frainng may also have
comeribuied by this Improvemaent in pr.;i: VI in the contor-
barsed group {1#5)

On the pther hand, the submaximal exerdse capacity,
assessnd by the f dem&wrﬂjnhﬂhgmpll}n
Pamve-based and certer-based grougs impsoved by 40 m and
25 m, respectively]. Only the home-based group reached e
miirimal fmpartant difference in the & MW distance of 36 m,
which was previcasty ed in stable spstolic CHF
patierats (M1 The focl that walkivg was fhe modality of
aerobic trmining n the home-based group may have davars]
the performance of the patients in the & MW fest

Bespiratary arel peripheral nuscle weakness are abinorm-
alities that bead o deleterious disuse atrophy and phoysical
iractivity m CHF {25351 Acrobic exsercise may parhally
rrverse weikness or improve the esplratony musche sirength
[#36), In vur stusly; the improvement in inspimadory msde
strengih in the center-based group was signibicantly superior
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Figure 3 - Aespiratory and peripheral muscle strength at baseline and at 4, B, 12 weeks of training. ® v baseline, p=0001% vairg Tukey's
mmultiple comparison tess.

5% of patients in both groups had o handgrip strength less
than this prodictos valui, Alter the T2-week Eralning period,
anly 109%-15% of patiends. mnproved their upper musce
strength o exceed this clinical cutaff value. We mise
the possibilivy thal despile. proscritang he recomimended
loaned o the strempthy enercises 500 of TRM) (19 that was

o that in the home-hased (B0 and LK, respectively)
Consadering, that the b Wm wan et based on the CPX
pu'ﬁ:rmad.nnlhcmﬂl the center-bmsed  group may
hawe been trained with a Joad 10% above the home-based
grouip, d the Iraining was on cpche ergometers, This Indersity
differerse may have infloenced] H‘I!!u.peﬁm'imp'rmmlm n

insparatory: muscle strength in the center-based grou

Hand‘rlp mﬂﬂl n patienis wiih CHF s a pmdlmlr V]
martality when values m- linwer than 32,2 kef (37) 1o the
present stady, at beseline, we ohserved that appraximabety

adpusted monthly for each patient, the trining mbensiy
and volumss Pc-.ﬂ'md may not_have Fﬂuru;rlud sulficient
improvement (n musche strength. Acditionally, aerobic
woercises with the wse of a cycle engometer or walking did
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nit direatly contribube b the muscle strenpth of the apper
limb=

Both groaps exdabiged differont walking behaviors (num-
bor of stepsday) ol baselme and alter traindng, A1 baseline,
the center-bmsed and home-based patients walked 5,640 and
TS steps/day, respectively. After Imaining, the number of
sty Encneised seznilantty i the cover-based grop
{15'%}, alihough the home-based group showed noe change.
This improyement m the number of steps /day in the center-
hqqulpul.lpuamud wlr]u.rh:.ng;t i thae habsit of thess
patienks As the troining modadity was the cycle ergometer,
e cenber-based patients became more active in their daiby
living and nod only In the exerc s I:r:m.i.ng mresione. Addi-
ticmally, participants in the cenger-based trairing groap hod
i e from home o the cenber three imes per week, whidh
coald have affected the marked ncrease in their number o
e wmq:umd il articipanis in e Bomne-hased Erup.

Cimsiclering the s must ol cair patienis changed
ther perception: of physical activity performanoe. At base
Tirey, thesy wero classifiod 2= sodentary o irregularly active by
b IPACL and afive the Eraiming programs, almest 100°% of
patients. fram both groups self-reported being active, which
was oorrobombed by objective measurements  shawi
meduiction 0 sedimiary behavioe, Thes improsvement in ME
reported physicnd activity may be related fo the amedioration
in exercise capacity abserved in both. groups and oonse-

ﬂy an irerease in the patients’ selfconfdence in
m!ﬂr\g i phypsical activity

We found that the centertased gnoup hed o significant

viement in the CQal., observed by a 13 derrmase in

st BELHE ani an ircrease e b mental health oomgponass of

the 5F-3 quesbonnaine, The social mvalvenent and mmbti-

dsapiinary approach durng the supervised eoercises in the

p may have contributed W this Call Imipravement,
Pier buditn 41 ot obire diffenences Htiveen conter.
based and home-based trining programs (10,17

Chir study had some limitations. This was a pilet, single-
conber study, with o final small mmple size that may have
bxm underpowsmad for acurale comparisons of Rancos)
capacity between the two programs. However, wee osed
aceurabe and well-validated measuses for the domaing of
inberenl Despete the small mamber of patients in each group,
we found both programs safe, as we did not have any reparts
ar abjertive measurcments af adverse svents such as tadhy-
cardia, ardythmin, or any signals or syeploms of ke candia
output, The home-based poayeram origght not meach the sime
efficiency in cardiovascidsr triming as the center-hased pro-
gram, which showed greater lmprovermimts in maximal
wxprcise capacily, irepintory muscle strength, daily physical
activity levels, and QoL This & due o the inabifity to menitor
the homesbased patieris in eal I:.m:allhh.hudlmhrp i
expanive, demands a goad inlenset connection sl patients’
homes, ool s Teniged and expensive i |-l oyl e
mcome countries Furthermane, the conter-based group graine
iy, inbersity was pmdbl‘p aﬁnmmhﬂy {150 me'u Eha
hoene-based groug, a2 the langet HE was besed on e CFX
poerformed on the treadmill and the cenber-based  group
trairend an thee cycke srgomster.

Froe this pilot study, we supggest the wse of fechnologies
such as apps to monator the mumber of steps ard for HE. o
assure training intersity and fo cbjectively measume the
patients’ adherence, partioulasly in norcsuperyised Eraining
programs. We also sugpest the e of o self-reporbad ques-
tionmaire an patients’ molivabon and satisfadtion  with

3 Home-based training in heart failune
1 Andrade GN =1 al.

ewircise raming programs g imprve hikone personalzned
breabments.

B CONCLUSIONS

This homebased program con be a simple, oasy-e
perdorm, and safe altermative o improve the fundctional
;a.paq'lt}- p!PaHmr,t. with siable CHE adfter -gp-q::lahmd cardiac
evaluatiom, However, cenber-based trainivg was more effee-
e in improving inspiratony muscke strerasth, daily phyvsical
activity, and Qol in patients with CHE,
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Home-based cardiac rehabilitation improves
quality of life, aerobic capacity, and readmission
rates in patients with chronic heart failure

Yan-Wen CGhen, M5", Chi-Yen Wang, MIF, Yuan-Hul Lal, M3™, Ying-Chieh Liao, MO™, Yan-Kal Wen. MS",
Shin-Tsu D‘arxg. MO, MS, PO, Jin-Long Huang, MO, PROP, Tsu-Juey W, MO, PhD™®

mmummmmm;wwmhmﬂn{mwmwm
Tndures [HF}. Heime-based sercdae rshabilintion can sigrifcantly mproes nolanly sxencise woleancs Bl sleo pesk auoen ok
1V Oy paak], and the GOL i palients with HF. Tha sim of his proapsctive Sty wis 1o avslisie he bersftal effcts of homs-tased-
camias rehalEtation on Me guaity of medical cans i) patients with chronic HE

Mathode: This study 'was & ranglomizad prosgects tial HF patients with 8 el veninoular ejection fraction [LVEF] ol lass Fan 50%
wapra inchidec in this study, Wia randomly assgried patisnts to tha conel group in = 18) and the imsonssntional groop (n= 19, Within
tha mterwnticnal groog,, v aranged revcuseed rehabiEation programe, noding home-based cardac nehabifiabion, i
education, and ranagemerd . of il acivity oulr & 3-moil period. Infonmation s s genersl data, Shoalony dats,
Cardiopuimanary Exercize Teal (CPET] resulls, Shemiruile Wik Teat (SMWT) reqults, and the scorea far this Wssals Linng with
Heat Falure Quesionasis IALHED) before and after Fie inbenertan, was oolacted Tom 6l paliends in This sludy,

Raauita: Patiants errolied n he home:based cardiac ranabilaton programs disslayed shebisticaly sgnifcant mprovemant in W0,
paak (18, 224.1 v 2002 66mlkgiming F= 08, magmal 8-Minuts Walking Dietance MWD 431 2850 ve 4622 FAm, A= 11,
st fhreshold (12,85 F8 vh 13,40 2 Smldagiming P 0081 and GOL. In summiry, pationts receiery home-based cardiac
rehatittation apureroed @ 14.0% tiomase n V0 pesk, & 870 ncrase i Q0L score, ard anmprovement af 41m on the GWWD
mmmmmmhmmm 5% o 14% aller recehdng candiae rebabiltation.
mmmadcmmwnmmmmmmmmmm COL and & etucad Me
rEiE ol readmasne within 0 days,

Abbreviations: m-wmmmw-mmmm AHL = Amancin Heart Assoomtion, AT =
corhiopimonany

= metahcic sk, MLHFD = MLJMBWIW HF Chuestionnmoe, NYHA Foo= Mow Yirk Heart Association Functional
w&&mummymummnwmnWammmuwmm,m‘
tharmeic

'Keyweords: heart (el home-based carlac renabiliafion, nusivy of madical cers
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1. Intreduction

Hearr failure (HF} i & commnn ver complicated disesase resulting
from muhiple erologies, mcliding comonary amery disease.
hypertension, and cemmin merabalic dsorders, leading o cover
10,0081 deaths cach sear in Taiwan"! HF is not carable and
reguires hong-term evafuation and imedhaal care. The incidence
and prevalemee mites of HE are increasing, snsually dee 10 an
aging, populations, along sk an incresse in the prevalence rane
af chrons: syseemic disorders, indhuding hypenension, wpe 1
dinbetes mellinas, and h:.:p\erlipili:rnu.' I The averzge age of
patreni with HF is abso decreasing. The therapeunic goal of HF is
t avold any appravariog sympiome, improve - bealtherelaned
ql.l:l"i'h' of life (QHOL), and decrease the costs of health caret ¥

Mhthenggh several repaets have supgeesti that the maortality ree
af paments wirkh HF & impraving, the avesall momalicy rare snll
remain Bigh. I haw been esnmared thar mige than 23% af
rehewspiealizasions for FF* seour within 60 i 90 days, while les
than 5% of patiersswith HF will survive for moee chan S vears.! ™
TV According o the registry-data of the American Heart Assiciaton
(AHAY for Projectans, the prevalenee of HF wall incroase by'™
46% betwern 202 and 2030, where patients with HF sdo ane
yergger tliam 65 vears old will have a f o 9 o greare ik of
experencing sndden cardiac dearh when com pared with than of the
general popualation.” The huge medical expense of HF kesds toa
b vy economic hurden om buch the patiens’s family amd the heakh
care system. Previous studies have shown that some symproms aof
HF, |nc|udi113. fl'l'w arul prnn v exertion, iake the daiky
axtivies of patsts with HF anmolerable " Addiganally, the
apgenvasecd spmnpeiene of HF may conse deprosssin, asicty, and o
cosmprrmesed GO e the pariene, "1

Several soadies have shown thar cardiopuimonary rehakilica-
fon programs see both safe ol elfecove for improving
funcrional capaciry and QOL, a5 well as for redeong the
rendmizson rates and all-covse mornlity of pabmis with
HE "M The resuals of many chimecal frals have eaalshshed
the benclits of hospital-based cardsag mhabditgion for patenns
with HE!"'" Hne-based carciac rehalslizgion muay be more
aceessihle and. acceprble when compared with hospinal-based
cardizc rehalidnnsicn, However, homebased  cehabilizson
programs have noe been widely srodied and ther training effecs
et unclear! "1 Thus, the purpose of this sudy was us
evalute the effects af bome-based cardiae rebahilitaden on the
s i fenctional cifaciny, enlianoement i QOL, and
rhe reducnom in the rate of readmisssan foe pasients with HF,

2. Methods

2.1, Study design

This study was a prospective randomizned stady, where a fotal of
T8 patients parsicipazed from June 2013 0 Mamch 2014 in
Taichumy Vetrrans General Henpagal. Wy explatned in divad the
puspisse and pecheals of the wudy woall s, meluding
cardilogiars, phvaical therapise, and miraes. HF panenrs with
o reduced geoton fracion {HFeEF) from the generval wand, the
inrensive cune unar, along wich auepatiencs froam the deparmmenc of
cardinfogy, all mken from a single medical ceneer m cemnl
Taiwan were mcduded in thes study. The chosm parients were
wiell mfarmed of the comtent of the stnly ol were rogusned 1o
sagi @ comsern form before polvng the sialy, Patienes sere eligible
nis wichdraw from |br1n.'nl:|- a1 any time We ramsleenly assigneld
parents mmn the conel groop and mreevencional groupe Do

Maclicin

were wrambled before beig made available ny poeprchers in
order 1o ensare that individual idenrifying infeemation ar any
lewel could not be nbmmed from the damhase, (linical data of
patienes m the sudy weee colleceed by both nurses and case
mmagers swithm the @nliology department. The study then
procveched  after obminimg permuission from the hospialls
Insrinanmisal Rrcion: B (TRB)

22, Study subjects

HF patienis in either the ward or vatpanent department with 2
left vewtercle ejection frmactn (LVEF) of les than $0% were
inclisidead in thos avady. We evaluaned thw fancional seage of HE
usany the Mew Yirk Hear Assislaion Fancpoual Classification
(MYHA Fo) gesdelines. Parients espenencing MYHA Fo IV,
pregnancy, 4 high bedriddes sirames, musosloskeleral syseem
probiems, and dsabilives for which exercise is commamdscarsd,
were exchulded from e stedy. HE patienes wath o preserved
rwvtton fraction (EVEF =500} were exclded friom this ssudy
duse 10 @ dificuley with perlorming & dedicased evahiaton,

24, Measuramants

All patients had to sign @ consent form betore foining this study,
We reconded each patient’s gereeral data, mcluding body hoght,
bewly weight, amd lahoramry data dunm.; their admisssan and
imiipratern visits, We then evaluated gl pagienes’ QOL usivg the
Minmesam Living, With HF Questisonabe (MEHFC) dunmg the
sendy peried. We alen mantored several paramezens including
Vi peak. onserobic dhreshold (AT throogh ase of the
Cardiopalmonary Exercise Tess [CPETH and the & Minutes
‘Walking Test [6MWT] m onfer to evaluate the change exencise
talerance during the sudy pernd. Accorsling ko the dagn nbtaimed
frenm benthy phe CVET andd 6 MW, wae desiped o madividualived
home-hased candiac sebabailimgion progrim scconding i each
pzienc's willingness., Iaaddinion, we peiniered che paraneiers of
thear hemodynamics srami, |ndu.din|1 siroke volume (3%, LVEF,
and thoracic fund index [TFIL I'nr uNing @ manEvasive cardiae
AEIPUL momitr i Aescalon [wypka Medical, Berlim, Germany|i
during the study persod. e measumead the patsests” groeral daea
andl physsalig pasamisters m both groups ar the baganmg of the
sruidy and also 3 enoerha later, Fiisally, we compared all colloceesd
daga fram hoth groups m evabaare berk the chamge of exesvise
talerance and (QOL in ghe patients. Medicariors were not
changed in amy panent duaring the coarse of the study,

2.4, Exercias fraining protocol

In the mterventional groop, we colleced general dars and
parameters ming the same methods a8 we did for che consral
groap. In addision, patients in the imervetomal group received
oitpaters sardiac echabalication for 1 week, before starting
henmefased cardiac echabilicamson. Home-lased cardzic nehabil-
iraman was cndilisceed by requesring the ilumu-nmn.:lnrwp 1]
canry ot aerobic exercisear e 3 omey per week; fora duracion
o ar leas 30 munures each ome. Each patient was required o
perform mrdinc rehabalimon with am inensiry measaring 60
to BIY% of peak heart rane, based on the resuhs of his or bier inibal
CIET. The required exercse inh:n!iII{ s mumsured sulbijecrively
wemp @ Horg scome of 12 0 1077 The trpos of oxencioes
preseriled were Based upon individual imereas and abiluies, ancd
iclinded walkeg 47.3%), |oggng (34%), and  aanionary
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crcling (4780 The comtral jroup sas lstrucred e tein
bath ther standard medical care and previous aciviey levels.
Regular home-based  cardiac rehabiliarion was @ be
pecfurmed bor ar beass 3 months i the interventional growp,
aml all data ncluding CFET and SMWD were colkected afer
completm of the hame-hased cardiae rehabilitabon, Medwal
educativn regardimg HE was abso pravided by the nursivg, saff
durimjy admesion and the case manager i the ssipanen
depirmmenr hoth groups. We monivered  panens thrsagh
cebephnne moerrews beld every 2 weeks donng the sudy period.

25. Siasiical analysis

Afer collectmg aB data from pagienes i ehe simdy, # was chen
expressed as mean=50, Connnuons varahles were analymed
wxing Loway aratesiv of varisnce (ANOVAL and o pawed e
was used oo compare group ditferences with haseline valaes. & P
value <05 was corsidered smeistically signehicant. Calcufations
arnl statistical anabyses were cirrkad pat usimg SPS veraon 180
(5855 Inc., {}i:agu. 1L,

3. Results

Farty p wre ramlomly asspd bo the comtral grosmp, whale
35 patsengs were randhenly selecied for the isterventiomal groug, In
the contral group, § patiests died during the saudy perd, 8 were
lewsr clusing follim-wg, while 11 bl incomplers daea i the end ol
rhe smisdy . As a reaule, chis ol at 22 pariens in the commaol geoap
were excluded from the smidy. In the incervenrioma] groop, 1
patients conld noe completr the cardiac rehabiliation course, 4
patients rediised o rovenve the final wae, and ¥ were lost m folloe-
wup, Therdloee, a total of 16 patenes i ehis groap weee excloded
Fresn the svady, T vhe end, thers waere 18 HF cases i the contral
jeoup and 19 HF cases in the ingerventional groap. Wishin the
wterventional group, & of the 19 panoms eaperienced tchemic
cardicmyopathy, 2 panents had received coronary arery hypass
grafting (CABG) surgery, while % of the 19 patienn had recenved
carding renymchaemirstson therapy (CRT) bifone the stary of the
cardiog rehadlitation program, Withm the control groap, 3 of the
1 pririeni experienced pchenise cardimyopathy, no patient had
undergiee CABG wsngery, while 8 of 18 parienn had reoeved
CRT. O puemiens in che conered grawp bad rheomasic hearr disease
with wevere mirral siencsis and had received 1 mitral valve
replacement befom: jninmg che study.

Table 1 summarize the basdtine characormenes of the patienes,
There were no statistically significant diffrrences in age, MYHA
e eriligy ool HE, LYEF, WOy peak, AT, or imetabidi el
(METY berween the conral and intesvention patiesits,

W ma-foumal nom
Bl riatics of annaled patients
Contral {n=18] Intereentan {n - 19] F
Age, v, meas (50§ e0a 10 Bl 01 0m
Sex faefemal Ji 144 Wi ]
Mg an B33+ rd 104 85 k2]
aeghl, ig GF 104 Bid=T1H Lr
oy rimmm ke, by 2547 MBzdE ()
B % v (500 nen W 34
VI . g bz WFed b -]
WET Gx 12 LT RE ] ]
AT, i tEhs20 12425 (E]1]
M g 1 L] i
W ) i 1 &
CABG i 1] 2 M
MR L Bun (L T
A WL W 5 =T
CRT L] L] 1
Rl 1 0 EH]

TR o v el digtorrm el BR = i wporpishon, AT = smaeoba Breghald TG .=
ey wiery e petiy, TR =k seyschoonisiior Beegy. DO -ofiliped
CaThomyET . e perion by, WCW = s caodiommopty. VET = resiabeic sqisses
A, it o g i e gy | o i e i B 10 o vt o i, PR, m L
ook, e Bspocanen, V- posh = poak apen ke, RO = e e dsess, Hl=
wharidard deseiion

I the meerventiomal groip, the patents whio had parbopated
in the homne-based eardioe rehabilioarin progeam showed o
significanr mprovement of Vi, peak by & margim of 14.2%
|2 edd o 2009 +h amLkghmin, P02y when compared
wirh baseline. The ML soore and &MWD akee increased
qi“m'ﬁl:.mr]_v l!j' the amoane of 7% (301 £ 108 ve 202 £ 8.6,
P i), and 41 mm the imtervenoional groap (421 £ % v 462 +
T4m, =431 respretively. The AT of the ingtervestional groop
alsas dproved remarkably (124425 vs 13,4 2.6 ml Aphain,
E— AKLS), B che coniral grinsp, there were visihle docline o banh
Wiy peak and MET, but there were no notalie changes in AT,
AMWT, and MEHFQ scores ar the J-maneh follow-up, Table 2
displays the changes in exerciee toderance and (ML in hh
groups.

Diata from the sominvasve condine eatpur monitar, cadiae
index (G 5%, TF, Left Ventrick Contractlity Indlos (1003,
and aviremie vasubir roastane (SVR) were tcasaired. The dars
showed a sagnificant decline in the TF of hieh groups afrer 3
manths of raiming (16,5 + 4.4 w22 54§ 1l Pa 00 for che
interventional groap, 271168 va 12223 0 1AL, Fa 01 o
the ool groap), Ocher parameters showesd no remarkable

T ges of gusr anel cuinliy of i in Dath groups.
Contral (= 10) intereemioe M= 1%
Pararmilern: P Pt P e L] P
Vg pesd, mlfsgn T ed2 LHESR K <0 fhixd ] AS =08 174
WETq EE AR iT11 =M ahx1 LUEXR < [
AT, reLfgym 128210 117l 1M LrE L] 144 78 L1541
B T BH=w HaxTH a3 i+ AR =T 1]
D #4253 AR £ 140 I3 A 1bE =33 <01

CHRNT m o s hETBRCE: (Poctti AT m ookt Poreatim] VT vt e, BLVED) o Moy i) it St Fle ESSSOrRams, P oy 1f RSO (00w LR cimatir,

VEy pensom ok D) Lplke
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differeeies. berween the 2 groups, Table 3 summariies the
changes i the paramesers of bearr function in bath gromps.

Mccording o dara olbraimed fram oor hespitafs dosbase of
paisens medical records, che readmissson rane far HEF withan 1 vear
was 3%, and 14% wathan % days durire the pericd 2011 m
1L At the 3-month follow-up penod. the imerventional group
shoml a sggnificant reduetim in the radmesian rate witsin 90
davs, docreasing from the aversge rate of 1T4% 10 5%, The hamm-
Brawrad et el refusilieatian presgram thiss hewered the readmssean
rate for HF by neasly 10°% for thas $0-clay Fallonw-ap pernd.

In conclision, home-based cardine rehabilicoman programs
can it only improve 5 patient’s aerolbic capaciry., bt chey can
ahsis lirwer the readimission rate of patients with HF. Farthermore,
oo adverse events were reporied  durmg the home-based
sl progrn

4. Discussion

4.1, Major Andings

Our srudy demonstrates that home-hased cardise rehabilicnan
results im o statisrically signshcant impeavement in boch V05 peak
amild AT, which m fum wan aesccimted with mprovemends i
fumagiomal cappcry and Q0L

4.2, Improvamant in VG, peak and anasrobic threshold

In cur study, home-bived cardiac rehabilicabon was assiciaied
with a remarkalbde improvemens in V05 peak, AT, aned (UL
That same result coukd alsa be observal i curpabo-basal
cardis rehahilatins "™ The mjrovement exercose tolerance
parienms with HEFEF can be well-caplaived by the improvement
"i."t!; peak and AT, Meverthelss, previens studies have shown
thtt approsimanely 241% 1o $0% of pariens wich HEF are anable
1 comply with hospital-based cardiac rehabilisman programs in
the firsr 3 e 6 mootbs,M" As a resule, hnme-based cardiac
rehabilstation programs are shown to be more comvemnent, and
may b an acceptahle aliernative aption for patients with chronic
HEPY sach hoene-bused programs nsay dberclore be @ mome
practcsl sergegy for monvating parienics 1o confmie mn:i.lL'L'|
Several published sudies have shown thar home-based exercise
waining could improve bach VO peak and sMWI"! This is
simalar sy or resules, which showed an improved Vi3 peak af
T rnl..lﬁpﬁ'ru.n. nr:rrn;w-:lﬂ'd ATaf 1.2 rnth;hm. along with an
smprswement i ST of 41m.

4.3 Improvamaent in QOL

Several previows stusdies have shown thar rehahilimtion programs
Gy leadl oo satseally sgmificam mmproseiment i QGOL for
patwrie with HI"'.I:""'zl o Hawever, it reiisiais domtrve il

whether home-basecl candiag rohalslitanion benefin QOL o mar,
Accarding no the sessiles of oar snady, we ohserved thar paients in
the imrervennimml group showed a sgnificamly improeed CpOL
afer 3 monchs” folboweup, compared wirk the conerl group. The
improvement in Q0L i also relaed m the improvement in
roerdise tolerance. In addibion to the benches that cardioc
rehabalitation provides, a furthee advantage ot s is the sy
wvgratmn of o hdnise-based carding rehabliparn isfoa patient’s
life A henme-trased rehabilicarson proggram | a kover impact on
a e s daily Bife. I congrase, there was o decregse in 'u'-'flj nealk
and AT m the  conerod group, which did por show any
improvernent in CHL These dam may explain, ar beasc im part,
why patients enmulled i the home-based candiac rebabilstation
program displaved a better QOL

44, fmprovenant in G-minute waking disance [EMVD)

The 68D has been proposed as an easy, well mwlerarml, o

alternative method for evaluanng fenctional capacie ™" Previ-
o studies have demomitrared that h.'q.!'mr rates of death and
hespstaleation were found in HE patrerst: with a 60WI of lrss
than H0m, = W showed that o @AW greater than 300m
ey indicate & hetter pragnosis. The mets-analysis aifened sirong
evidence thar the fM WD was respemssve o change i clmical
stzmss fodflowing cardioc rehabibeanon, with an stmated mean
difference indistance of 60.43 m ™ In oar spady, SMWD resalts
improved fom 4240 to 461 m afrer patients reoonved home-hased
sardine mehahilitatiom for 3 months, This moreased distanee 041
i ot the GMTD esr was assocdasnd with an inerease m buoth
Wk peak anad AT, after the hosme-based rehabiliation prageam,

4.8, Changes m heart funchion affar refabilitation

Provivin stidies have shown that sxerese srnmg alfers o
benefis towand besirt funcnion, inclading cardise oucpue, 5%, ancd
LVEF"I (inly | pablished spody shawed rhere wis ssgnificant
impeevement i LVEF m bhoch hospiral-based and bame-hased
EXETUISE pmgrnrnl."m However, the nominvasive cardiac ouput
measurement data sbrrwed no significant chamge in our study, The
resulis of thes study were thus simitir o the fndmes af previoan
rescanch, ﬂ'mrt-brrm. baiv-heasind - caniae rehaltliabion 0
significamt benefis o candiae physiclogic funcrion, However,
mare lomgeem research is snll sequired in order to evaloare the
effeces i such exercise programs on cardisc physiologic funcisa.
In our smady, hath groaps expenienced a lower TF ar 3 moonke,
compared with thar at the begmning of the study. Traditional
treatment for HF, motuding medical therapy, diet education, and
lifestyle mudification, still provided benehits ioveanl the comiral of
Thaid status m patients with HE, Although shaorr-seren rehalulitagion
had novefiecs on e fuisorsn, the improvament in hogh VO, peak
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il AT muy pliy an imporiaal nde i furcoonal capaciry
and €300

4.6, Limitations

A Timsred number of sabjeces, high race of boss followap; and a
predomminantdy male subsject pood are sy limitanons watlkin this
wstindy, In additinn, the snady period may have been too short
wer the full henehits of cardiae rehabilitation on the improscemem:
af heart functon, Althoogh var sasly shss the benefin home-
Ipesrad canddiag eehalbsilivanon has an exercse tobermse and (3O,
Furzher long-terny sudy is soill nesded in order w s the effecs
it-has oo heant fncoons,

5, Conclusion

Home-based cardiac rehabilitation moieased V6, peak hy
14.2%, QOL by 7%, and 6MWD by 48m, anif seduced the
rate ool bospiral readmission within the il ®-day. follsw-up,
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