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Effect of Home-based Cardiac Rehabilitation for Patients with
Heart Failure: A Systematic Review and Meta-Analysis
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SUMMARY: This study is to investigate the effect of home-based cardiac rehabilitation (HBCR) on quality of life, functional
capacity, and readmission rates in patients with heart failure. Randomized controlled trials (RCTs) were screened from Cochrane
Library, CINAHL, EMBASE, and MEDLINE. The intervention group received a standardized HBCR or a comprehensive
rehabilitation strategy that included HBCR. The participants in the control group received CR at a medical center or usual care
without CR intervention. The main outcome measurements included quality of life, exercise capacity, mortality and realtiogpitaliz
This meta-analysis included 20 RCTs, in which 16 studies compared HBCR with usual care, and 4 studies compared HBCR with
center-based CR. In comparison with the usual care, HBCR improved the total quality of life score [MD=-5.85, 95 % CI (-9.76, -
1.94), P=0.003, 12=75 %)]. Patients with HBCR and usual care were significantly differenjnira}¥®1D=1.05 mL/kg/min, 95 %

Cl (0.35, 1.75), P=0.003, 12=46 %]. However, M@ax of patients with HBCR was not significantly different from those with
center-based CR [MD=0.08 mL/kg/min, 95 % CI (-1.29, 1.44), P=0.91, 12=0 %]. There was statistically significant difference in
the 6-min Walk Distance between usual care and HBCR (for distance [MD=11.84, 95 % CI (7.41, 16.28), P<0.00001, 12=0 %]; and
for feet [MD=98.93, 95 % CI (26.79, 171.08), P=0.007, 12=56 %]). However, there was no significant difference in 6-min Walk
Distance between patients with HBCR and center-based CR [MD=12.45, 95 % CI (-9.81, 34.72), P=0.27, 12=0 %] , or in anxiety
and depression between patients with usual care and HBCR (for anxiety, [MD=-0.25, 95 % CI (-0.56, 0.05), P=0.11, 12=0 %)]; for
depression, [MD=-0.18, 95 % CI (-0.51, 0.16), P=0.30, 12=0 %] . No significant difference was found in death number [RR=1.04,
95 % CI (0.55, 1.98), P=0.90, 12=0 %] or in the number of re-hospitalization [RR=0.88, 95 % CI (0.66, 1.18), P=0.40, 12=0 %)]
between usual care and HBCR. For patients with heart failure, compare with usual care and center-based CR, HBCR can improve
the total quality of life. Compare with usual care, HBCR can improve VO2max and 6-min Walk Distance, but compare with center-
based CR, there are no differences in mortality, re-hospitalization rate or incidence of anxiety and depression. Aduititerally,

based CR and HBCR showed similar outcomes and medical costs.
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INTRODUCTION

Heart failure (HF) is a disease with high mortalitynore than 5 years (Chriss al, 2004; Jackeviciust al,
(Global Burden of Disease Study 2013 Collaboratorg015; Mozaffariaret al, 2015). The enormous medical
2015). It is estimated that more than 23 % of HF rezosts of HF place a heavy financial burden on the patients’
hospitalization occurs within 60 to 90 days after dischargfamily and health care system. It is reported that some of
and less than 50 % of patients with HF will survive fothe symptoms of HF, including fatigue and difficulty in
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breathing during exercise, make the daily activities dMATERIAL AND METHOD
patients with HF unbearable (Fini & de Almeida Lopes
Monteiro da Cruz, 2009). In addition, aggravation of HPata sources and search strateglterature retrieval was
can lead to depression, anxiety and a decline in the qualitynducted in PubMed, MEDLINE, EMBASE and
of life of patients (Hoolewt al, 2005; Rutledget al, 2006; Cochrane library until 31th January 2021. Meanwhile, a
Shimizuet al, 2014). The results of many clinical trialsmanual search of randomized controlled trials (RCTs) on
have confirmed the benefits of center-based rehabilitati@R in patients with HF was performed. The language of
for patients with HF (Maioranat al, 2000; Seliget al, the literature was: Chinese and English. The keywords for
2004; O’Connoret al, 2009). The goal of treatment forliterature retrieval were as follows: Cardiovascular, heart
HF is to avoid any exacerbations, improve HRQoL (healtlfailure, cardiac rehabilitation, exercise training, and home-
related quality of life), and reduce medical costs (Franzémased rehabilitation.
et al, 2007; Chieret al., 2008).
Study selection.The inclusion criteria were: 1) RCTs; 2)

Based on current evidence on clinical outcomes artF patients were with agel8 years; 3) the intervention
medical costs, the national and international guidelines gnoup included a home-based standardized CR or a
the management of HF, including those of the Americasomprehensive rehabilitation strategy that included HBCR
College of Cardiology/American Heart Association, theand the control group was treated with CR or routine care at
European Society of Cardiology, and the National Institute hospital rehabilitation center; 4) the clinical outcomes
for Health and Care Excellence (NICE) in the UK, havencluded assessment of patient quality of life, exercise
consistently recommended group- or center-based card@pacity, mortality, re-hospitalization and costs. The
rehabilitation (CR) as an effective and safe interventiogxclusion criteria included: 1) reviews or dissertations; 2)
for HF patients with preserved ejection fraction (Yaaty articles with incomplete data; 3) duplicate articles; and 4)
al., 2013; Ponikowsket al, 2016; National Institute for the patient underwent any form of CR before enroliment.
Health and Care Excellence, 2018). Despite the benefits,
many patients are unable to receive center-based CR @asga extraction and evaluation.The extracted data
to the distance, cost and poor health. It is reported that l&ssluded: 1) basic information; 2) study design, baseline
than 10 % of HF patients in the United States and less thaformation of participants, type of intervention, frequency,
20 % in the Europe received CR (Bjarnason-Wehegns duration and intensity, and follow-up time and clinical
al., 2010; Golwalat al, 2015). Recently, a new CR patternputcomes. Cochrane Handbook for Systematic Reviews of
home-based cardiac rehabilitation (HBCR) has bednterventions 5.1.0 (Higgins & Green, 2011) was used to
explored in HF patients due to its accessibility andvaluate study quality (Table I). The outcome measurements
convenience (Yancet al, 2013). HBCR may be an included quality of life, exercise capacity, mortality and re-
acceptable alternative for patients. Compared twospitalization. Data were extracted by 2 independent
telemedicine, traditional outpatient CR has maninvestigators. Discussion was performed or a third
shortcomings, such as high costs. Home-based remateestigator was consulted to resolve disagreement.
health rehabilitation helps overcome these obstacles and
improves CR compliance because of its convenience afthtistical analysis.Meta-analysis was performed with
accessibility. Telehealth rehabilitation has a positive impaBevMan 5.6. The Minnesota Living with Heart Failure,
on the health outcomes of patients with HF (Clatrlal, maximum oxygen uptake (VO2max) and, 6-minute walk
2007; Piotrowiczet al, 2010; Golwalaet al, 2015). For distance and mental condition were represented by MD
example, Piotrowiczt al demonstrated that both home(mean differences) and 95 % CI (confidence interval). RR
telehealth CR and standard center-based CR significanfiglative risk) and 95 % CI represented quantitative data.
improved quality of life, but home telehealth CR had betté¢teterogeneity was analyzed with Chi square test. Fixed
compliance than standard CR (Piotrowetzal, 2010). effects model analyzed data of non-heterogeneity (P > 0.1,
Therefore, whether HBCR is superior to center-based GR < 50 %); otherwise, subgroup analysis was performed
needs to be analyzed in depth. However, home-basa&ctording to the factors with high heterogeneity (P1, 12
rehabilitation programs have not been extensively studied50 %). Random effect model analyzed data of
and their training effects remains unclear (Cleieai, 2008; heterogeneity (statistical or method heterogeneity).
Jolly et al,, 2009; O’Connoet al, 2009). Descriptive analysis was performed for significant

heterogeneity (I2 75 %) or data with un-identified data

Herein, we assessed the impact of HBCR osource. Publication bias was analyzed with Egger tests and
functional capacity, quality of life and readmission rates iRunnel plots (Eggest al, 1997; Higgins & Green, 2011). A
patients with HF. P < 0.05 was considered as statistically significant.
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Table I. Quality evaluation form.

- Blinding Data )
Study Randomization Conceal men - integrit Reporting Other
method t Patierts I nvestigator Eval uator y integrity bias
s s
B rubaker-2009 (Brubaker PH, Not
Moore JB, Stewart KP, Wesley DJ Not mentioned rmerti oned No N/A N/A Yes Yes N/A
and Kitzman DW, 2009)
Chen—ZOlS (Chen YW, Wang CY, Not mentioned Not No N/A Yes Yes Yes N/A
Lai YH, et al, 2018) menti oned
Chien-2011 (ChienCL, LeeCM, Not " d Not N N/A N/A v v NA
Wu YW andWu YT, 2011) ot mentione menti oned © es &
Coats-1992 (Coats AJ, Not
Adamopoulos S, Radadlli A, et al, Not mentioned _O No Yes Yes Yes Yes N/A
menti oned
199)
CorveraTindel-2004 (Corvera Not
Tindd T, Doering LV, Woo MA, Not mentioned ent'o od No N/A N/A Yes Yes N/A
Khan Sand Dreacup K, 2004) mention
Cowie-2011 (Cowie A, Thow MK, Nat i d conceded N N/A N/A v v N/A
Granat MH and Mitchell SL, 2012) Ot mentione envelopes ° es s
Dalal-2019 (Dalal HM, Taylor RS, Computer Not N v v v v N/A
Jolly K, et al, 2019) generated menti oned ° el & es &
Daskapan-2005 (Daskapan A, Nt
Arikan H, Caglar N, Tunali N and Not mentioned . No N/A N/A Yes Yes N/A
menti oned
Ataman S, 2005)
Davey-1992 (Davey P, Meyer T, Not mentioned N_Ot No Yes Yes Yes Yes N/A
Coats A, et al, 1992) menti oned
Dracup-2007 (Dracup K, Not
Evangelista LS, Hamilton MA, et al, Not mentioned . No N/A N/A Yes Yes N/A
menti oned
2007)
Gary-2004 (Gary RA, Sueta CA, Random Strati If_'ed N N/A N/A v v N/A
Dougherty M, et al, 2004) numbers pll;:ng ° es &
Gary-2011 (Gary RA, Cress ME, Not
Higgins MK, Smith AL and Dunbar Not mentioned . No N/A N/A Yes Yes N/A
menti oned
SB, 2011)
Jolly-2009 (Jolly K, Taylor RS, Lip Computerized Not
GY, et al, 2009) programme menti oned No Yes Yes Yes ves NiA
K arapolat-2009 (Karapolat H, Demir . conceded
E, Bozkaya YT, et al, 2009) Not mentioned envelopes No N/A N/A Yes Yes N/A
Oka-2000 (Oka RK, De Marco T, Not i d Not N N/A N/A v v N/A
Haskell WL, et al, 2000) ot mentione menti oned ° es s
Passino-2006 (Passino C, Severino Not i d Not N N/A N/A v v N/A
S, Pdletti R, et al, 2006) ot mentione menti oned ° es &
Peng-2018 X,SuY,HuZzZet C uterized eded
il (Peng u omputeniz concesie No Yes Yes Yes Yes N/A
al, 2018) programme envelopes
Piotrowicz-2010 (Piotrowicz E, Not
Baranowski R, Bilinska M, et al, Not mentioned ‘o No N/A N/A Yes Yes N/A
menti oned
2010)
Piotrowicz-2015 (Piotrowicz E, Not
Buchner T, Piotrowski W and Not mentioned . No N/A N/A Yes Yes N/A
. . menti oned
Piotrowicz R, 2015)
Wall-2010 (Wall HK, Ballard J, Not
Troped P, Njike VY and Katz DL, Not mentioned . No N/A N/A Yes Yes N/A
menti oned

2010)

RESULTS

Study selection

The study flowchart was shown in Figure 1. A totaDaskaparet al, 2005; Passinet al, 2006; Dracupet al,

of 3493 articles were identified, and 3299 records we2007; Brubakeet al, 2009; Jollyet al, 2009; Karapolagt
retained after removing duplicates. After excluding thal., 2009; Piotrowicet al, 2010; Walkt al, 2010; Chieret
studies that did not meet the inclusion criteria, 20 studies$, 2011; Garnet al, 2011; Cowieet al, 2012; Piotrowicz
(1465 patients) (Coatt al, 1992; Davet al, 1992; Oka et al, 2015; Cheret al, 2018; Pengt al, 2018; Dalakt
et al, 2000; Corvera-Tindedt al, 2004; Ganet al, 2004; al., 2019) were finally included.
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Effects of interventions
Records identified through
database searching: 3490

Coch - n=1090 Additi | ds identified . . .
eModine: =689 ihrough other sources: 13 Quality of life. Ten studies (Gargt al,
®Emb: 1 n=573 . .

ePUbMod: ne 1138 2004; Dracuget al, 2007; Brubakeet al,

2009; Jollyet al, 2009; Chieret al, 2011,
Garyet al, 2011; Cowieet al,, 2012; Chen
Recerts st h)cales remaved et al, 2018; Pengt al, 2018; Dalakt al,
(n=3299) 2019) assessed the quality of life of patients.
These studies reported the total score of the
Minnesota Heart Failure Quality of Life
Records soreened | | Records excluded Scale. Despite the heterogeneity of outcome
(n=194) (n=76) measures and reported methods, this meta-
analysis still evaluated the quality of life. The
results of random effects model showed that

the quality of life of patients with HBCR was

Full-text articles excluded (n=98)

ePrimary results were not mention (n=23) statistically different from that of patients
®No randomized controlled trial (n=12) : _
Full-text articles oNo Lir;t;rpgl;zriu:?::?)e e with usual care [MD=-5.85, 95 % CI (- 9.76,
d for eligibility —>1 eProtocol (n=2 — _ ;
=ty o Targot aroup notadults (1=3) -1.94), P=0.003, 12=75 %)] (Fig. 2).
®Results published in two articles (n=2)

®Review (n=13)

®Tow groups were not home-based exercise training(n=37) | EXercise capacity.There were 13 studies
(Coatset al, 1992; Davet al, 1992; Oka
et al, 2000; Corvera-Tindedt al, 2004,
Studies included in the Daskaparet al, 2005; Passinet al, 2006;
el Dracupet al, 2007; Brubakeet al, 2009;
Karapolatet al, 2009; Piotrowiczt al, 2010; Wallet al,
2010; Piotrowiczt al, 2015; Cheet al, 2018) that reported
the patients’ exercise capacity with ytax as the outcome
measurement. V@nax of patients with HBCR was not
significantly different from those with center-based CR
Characteristics of included studies [MD=0.08 mL/kg/min, 95 % CI (-1.29, 1.44), P=0.91, 12=0
%] (Fig. 3A). However, patients with HBCR and usual care
Among the 20 studies, 16 studies (Caatal, 1992; was significantly different in V@nax [MD=1.05 mL/kg/
Daveyet al, 1992; Okaet al, 2000; Corvera-Tindadt al, min, 95 % CI (0.35, 1.75), P=0.003, 12=46 %] (Fig. 3B).
2004; Garyet al, 2004; Passinet al, 2006; Dracugt al.,
2007; Brubakeet al, 2009; Jollyet al, 2009; Wallet al., Some studies (Karapolat al, 2009; Piotrowiczt
2010; Chieret al, 2011; Garyet al, 2011; Cowieet al, al., 2010; Chieret al, 2011; Pengt al, 2018) reported the
2012; Cheret al,, 2018; Pengt al, 2018, Dalaét al, 2019) incremental shuttle walk test or the 6-Minute Walk Distance.
focused on the comparison of the efficacy between usuEliere was no significant difference in 6-min Walk Distance
care and HBCR; and, 4 studies (Daskapaml, 2005; between patients with HBCR and center-based CR
Karapolatet al, 2009; Piotrowicet al, 2010; Cowieet al, [MD=12.45, 95 % CI (-9.81, 34.72), P=0.27, 12=0 %] (Fig.
2012) were comparative studies of HBCR and center-basé#l). However, there was a statistically significant difference
CR. Among them, the study by Coveieal (2012) compared in the 6-min Walk Distance between usual care and HBCR
usual care or center-based rehabilitation versus HBCR. Fiffer distance [MD=11.84, 95 % CI (7.41, 16.28), P<0.00001,
studies included aerobic exercise and resistance training=0 %]; and for feet [MD=98.93, 95 % CI (26.79, 171.08),
Aerobic exercise had a wide range, lasting for 8 weeks to P20.007, 12=56 %)]) (Fig. 4B).
months with 2-5 times a week and 10-60 minutes each time.
The target intensity was 40 %-80 % of the maximum heafnxiety and stress Three studies (Chieet al, 2011; Peng
rate. The re-hospitalization rate, and quality of life of thet al, 2018; Dalalet al, 2019) reported the effects of
patients were used to evaluate the effects of rehabilitatioehabilitation on anxiety and stress in patients. The results
The subjective factors for the evaluation of therapeutif this meta-analysis showed no statistically significant
efficacy in the original study were based on the Borg tabldifferences between anxiety and depression in patients of
The patients included in the study and the basic informatitisual care and HBCR (for anxiety, [MD=-0.25, 95 % CI (-
was shown in Table II. 0.56, 0.05), P=0.11, 12=0 %]; for depression, [MD=-0.18,
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Fig. 1. Flowchart of literature screening.
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Cost. Two studies reported the costs. One study (Cetvieshowed that the mean total cost for delivery of the
al., 2012) showed that the average cost for 8 weeks REhabilitation Enablement in Chronic Heart Failure
HBCR was similar to that of usual care (£197/patient vREACH-HF) intervention was estimated at £418.39 per
£222/patient). Another study (Daskapanal, 2005) participant.

Homed-based CR Usual care Control Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% CI
Brubaker-2009 35.3 4.2 30 379 4.3 29 14.9% -2.60 [-4.77, -0.43] =
Chen-2018 20.2 8.6 19 4241 14 18 9.9% -21.90[-29.44, -14.36]
Chien-2011 £ 9 22 13 13 22 10.8% -6.00 [-12.61, 0.61] B |
Cowie-2011 34 11 20 321 71 20 11.7% 1.90 [-3.84, 7.64] T
Dalal-2019 241 209 92 275 232 93 11.1% -3.40 [-9.76, 2.96] i
Dracup-2007 357 237 86 432 273 87 9.8% -7.50[-15.12,0.12] =T |
Gary-2004 19 13 15 32 27 13  4.3% -13.00[-29.08, 3.08] - T
Gary-2011 385 229 12 465 197 12 3.9% -13.00[-30.09, 4.09] - = |
Jolly-2009 37.61 20.97 80 34.91 24.8 81 10.3% 2.70 [-4.39, 9.79] T
Peng-2018 4232 8.83 49 4963 12.39 49 13.2% -7.31[-11.57, -3.05] i
Total (95% Cl) 425 424 100.0% -5.85 [-9.76, -1.94] <

Heterogeneity: Tau? = 25.43; Chi? = 36.53, df = 9 (P < 0.0001); I* = 75%

Test for overall effect: Z = 2.93 (P = 0.003) 50 Ko 0 29 50

Favours homed-based CR  Favours usual care
Fig. 2. Health-related quality of life. The total score of the Minnesota Heart Failure Quality of Life Scale was compared.

A Home-based CR Hospital-based CR Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD__Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Daskapan-2005 23.3 6.8 11 236 7.4 11 5.3% -0.30 [-6.24, 5.64]

Karapolat-2009 18.12 6 32 1943 459 36 28.3% -1.31[-3.87, 1.25] — R
Piotrowicz-2009 19.7 52 77 19 4.6 56 66.4% 0.70 [-0.97, 2.37]
Total (95% ClI) 120 103 100.0% 0.08 [-1.29, 1.44]

v Tau? = 0.00: Chiz = . - =09 } t }
Heterogeneity: Tau? = 0.00; Chi* = 1.67, df = 2 (P = 0.43); I = 0% 10 5 0 5 10

Test for overall effect: Z = 0.11 (P = 0.91) Favours hospital-based CR  Favours home-based CR
B Home-based CR Usual care Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD _Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Brubaker-2009 13.9 0.8 30 13.6 0.7 29 25.6% 0.30 [-0.08, 0.68] o
Chen-2018 20.9 6.6 19 165 37 18 3.7% 4.40[0.98, 7.82]

Coats-1992 15.6 2.5 8 132 2 9 7.6% 2.40[0.23, 4.57] = e
Corvera-Tindel-2004 15.3 3.8 42 152 4.1 37 10.2% 0.10 [-1.65, 1.85] -
Davey-1992 15.4 2.8 22 1441 2.8 22 10.9% 1.30 [-0.35, 2.95] T
Dracup-2007 13.8 4.1 86 134 4 87 15.3% 0.40 [-0.81, 1.61] T
Oka-2000 18.89 4.69 12 19 3.82 12 3.7% -0.11 [-3.53, 3.31] L
Passino-2006 16.8 5.1 71 141 3.4 19 9.6% 2.70[0.87, 4.53] - F
Piotrowicz-2015 18.4 4.1 75 17.2 3.4 32 12.3% 1.20 [-0.30, 2.70] T
Wall-2010 17.6 6 10 16.6 7.7 9 1.2% 1.00 [-5.26, 7.26]

Total (95% CI) 375 274 100.0% 1.05 [0.35, 1.75] L 2

Heterogeneity: Tau? = 0.46; Chi? = 16.57, df =9 (P = 0.06); I* = 46%

Test for overall effect: Z = 2.93 (P = 0.003) -10 -5 : N 10

Favours usual care Favours home-based CR
Fig. 3. Exercise Capacity-Peak Yfax. (A) Comparison of HBCR and center-based CR control; (b) Comparison of HBCR and usual
care control.

DISCUSSION

At present, the treatment of HF mainly uses druguality of life, but also greatly occupies social resources.
therapy to relieve symptoms and improve physical signSurrently, there is no unified medical treatment norm and
However, the early rehabilitation of HF patients aftegxpert consensus for the home-based rehabilitation treatment
discharge is always ignored. Thus, the recurrence rate gfidgram. Therefore, this study systematically evaluated the
re-hospitalization rate of HF patients are high, which nefffects of HBCR, so as to provide guidance for clinical
only increases the economic burden of patients, reduces thgitision-making.
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A Home-based CR Hospital-based CR Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD__ Total Weight 1V, Random, 95% Cl IV, Random, 95% CI
Karapolat-2009 423.78 76.89 32 418.72 50.43 36 50.5% 5.06[-26.26, 36.38]

Piotrowicz-2009 418 92 75 398 91 56 49.5% 20.00[-11.65, 51.65]

Total (95% CI) 107 92 100.0% 12.45[-9.81, 34.72]

-100 -50 0 50 100
Favours hospital-based CR  Favours home-based CR

Heterogeneity: Tau? = 0.00; Chi* = 0.43, df = 1 (P = 0.51); = 0%
Test for overall effect: Z=1.10 (P = 0.27)

B Home-based CR Usual care control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD__Total Weight 1V, Random, 95% CI IV, Random, 95% ClI
3.2.1 For distance

Chien-2011 433 145 22 429 93 19 42.0% 4.00 [-69.62, 77.62]

Peng-2018 41825 9.68 49 406.38 1257 49 58.0% 11.87 [7.43, 16.31] [
Subtotal (95% CI) 71 68 100.0% 11.84 [7.41, 16.28] ‘

Heterogeneity: Tau? = 0.00; Chi?=0.04, df =1 (P = 0.83); I?=0%
Test for overall effect: Z = 5.23 (P < 0.00001)

3.2.2 For feet

Brubaker-2009 1,5159 981 30 1,388.7 78.1 29 57.5% 127.20[82.03, 172.37] ——
Dracup-2007 1375 324 87 1,324 266 86 42.5% 51.00[-37.29, 139.29] L]
Subtotal (95% CI) 17 115 100.0% 98.93 [26.79, 171.08] ———

Heterogeneity: Tau? = 1622.98; Chi? = 2.27, df = 1 (P = 0.13); 12 = 56%
Test for overall effect: Z = 2.69 (P = 0.007)
400 50 0 50 100
Favours usual care  Favours home-based CR
Fig. 4. 6-min Walk Distance (6MWD). (A) Comparison of HBCR and center-based CR control; (b) Comparison of HBCR and usual care
control.

Mean Difference Mean Difference
tht IV, Random. 95% CI IV. Random. 95% CI
3% 0.50 [-0.73, 1.73]

1% _0.50 [-1.71, 0.71]

394 -0.29 [-0.62, 0.04] t
2% -0.25 [-0.56, 0.05] -
1% 0.40 [-1.41, 2.21]

1% -0.30 [-1.25, 0.65] =

225 -0.18 [-0.54, 0.18] 1
2% -0.18 [-0.51, 0.16]

> _1 fo) 1 2
Favours Usual care Favours home-based CR
Fig. 5. Assessment of anxiety and stress using Hospital Anxiety and Depression Scale (HADS).

Home-based CR  Usual care control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% ClI M-H. Random, 95% CI
Corvera-Tindel-2004 2 42 1 37 7.5% 1.76 [0.17, 18.65] |
Dalal-2019 4 107 4 109 22.4% 1.02[0.26, 3.97] S
Dracup-2007 9 87 8 86 50.7% 1.11[0.45, 2.75] ——
Jolly-2009 2 80 3 81 13.4% 0.68[0.12, 3.93] O
Wall-2010 1 10 1 9 6.0% 0.90 [0.07, 12.38]
Total (95% CI) 326 322 100.0% 1.04 [0.55, 1.98]
Total events 18 17 .

Heterogeneity: Tau? = 0.00; Chi? = 0.46, df =4 (P = 0.98); I? = 0%

Test for overall effect: Z = 0.13 (P = 0.90) 0:0 el 1 10 100

Favours usual care Favours home-based CR

Fig. 6. Comparison of mortality.
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Home-based CR  Usual care control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Corvera-Tindel-2004 3 42 4 37 4.1% 0.66 [0.16, 2.76]
Dalal-2019 19 107 24 109 28.8% 0.81[0.47, 1.38] Bl
Dracup-2007 35 87 a7 86 67.1% 0.94 [0.66, 1.33]
Total (95% CI) 236 232 100.0% 0.88 [0.66, 1.18]
Total events 57 65

Heterogeneity: Tau? = 0.00; Chi? = 0.38, df =2 (P = 0.83); I = 0%

Test for overall effect: Z = 0.84 (P = 0.40) g.0e o1 1 1y o6

Favours usual care Favours home-based CR

Fig. 7. Comparison of re-hospitalizations.

Although CR is highly recommended (Chienal; there were no differences between the two groups in the
2008; Baladyet al, 2011; McMurrayet al, 2012; National other seven studies. However, this meta-analysis found that
Institute for Health and Care Excellence, 2013; Piegioli the quality of life of patients with HBCR was superior to
al., 2014), CR application rate is not high (Menezeal, that of the usual care group. As for the results of the patient’s
2014, Formaret al, 2015, Jelinekt al, 2015). Alternative exercise capacity, there was no difference in thenw®
ways, such as HBCR, may help to improve CR applicatidretween center-based CR and HBCR, but themw® of
(Winghamet al,, 2006; Lavieet al,, 2016). In this analysis, the patients in the HBCR group was better than the usual
the effectiveness and safety of HBCR for HF wereare group, indicating that the exercise capacity of the HF
demonstrated by comparing to center-based CR or usual gaatients can be better improved by HBCR.
(non-CR). Patient characteristics at baseline were well
balanced between patients in the CR and Control groups.  In this study, the data on patient cost was limited,
All trials evaluded an aerobic exercise intervention, whictwith only two RCT reports showing no difference of health
was most commonly delivered in either an exclusivelgare costs. Our analysis confirmed that HBCR was of great
center-based setting or a center-based setting in combinati@mefit to HF patients. However, this study found that the
with some home exercise sessions. The HF-ACTIOBNxiety, re-hospitalization rates and mortality of patients
(O’Connoret al, 2009) investigators reported no significantvho received HBCR had no significant improvement
interaction effect of exercise training intervention on theitompared to usual care. Further study is needed.
composite primary outcomes (i.e. all-cause mortality or
hospitalization) and subgroups of ag&’Q vs. > 70 years), Through our research, we found that the quality of
sex, race (white vs. non-white), HF aetiology (ischemilife and motor function of patients after HBCR and center-
vs. non-ischemic), ejection fraction 25 % vs. > 25 %) or based rehabilitation could be improved compared with
New York heart association (NHYA) class (Il vs. 11l/1V). conventional care. HBCR was not significantly different
Our study suggested that compared with usual care d@noim center-based CR in re-hospitalization rate, mortality,
center-based CR, HBCR could improve the total quality @nd anxiety symptoms, indicating that HBCR is applicable
life. Compared with usual care, HBCR could improvédor HF patients with relatively easy accessibility and high
VO2max and 6-min Walk Distance. However, there wereompliance, especially during the COVID-19 epidemic.
no differences in mortality, re-hospitalization rate oFurthermore, HBCR may be a lower-cost alternative in the
incidence of anxiety and depression between HBCR ahdalthcare economy compared to more traditional center-
center-based CR. Center-based CR and HBCR showedbsised approaches. Further large-sample clinical studies are
milar outcomes and medical costs. needed to confirm the need for HBCR.

The Minnesota Heart Failure Quality of Life Scale There are some limitations in this paper. First, the
is widely used to evaluate the quality of life in patientsonsistency in the assessment of the results of the included
with HF. In this study, ten studies (Gatyal, 2004; Dracup studies was lacking to some extent. Although we learned
et al, 2007; Brubakeet al, 2009; Jollyet al, 2009; Chien the details of each study by contacting the authors of the
et al, 2011; Garyet al, 2011; Cowieet al, 2012; Chert included studies, it was found that the assessment of the
al., 2018; Pengt al, 2018; Dalakt al, 2019) reported the results yet failed to keep consistency, which may lead to
total score of the Minnesota Heart Failure Quality of Lifeveakened final results. Second, the sample size was
Scale. Only three (Brubaket al, 2009; Chert al, 2018 relatively small. Third, the “excessive” data at the patient
Penget al, 2018) studies showed that there was a differentmvel were not obtained (i.e., to determine the persistence
in the total scores between usual care and HBCR, whoé individual patients based on the time, frequency and
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intensity of exercise training). Four, there was a high degré@5), P=0,11, 12=0 %]; para depresion, [DM=-0,18, 95 % IC (-
of statistical heterogeneity in both excise capacity arfi51, 0,16), P=0,30, 12=0 %] No se encontraron diferencias sig-
quality of life scores. This heterogeneity is likely causegificativas en el nimero de muertes [RR=1,04, IC del 95 % (0,55,

by the differences in the interventions of the originafrégg%'ofzg’gg’ '12;3 %Ilf’oezoellgeg';ro di reintgres.c,’s LRE.TO’?S’
researches. Further studies are warranted. 6 (0,66, 1,18), P=0,40, 12=0 %) entre atencion habitual y

HBCR. Para los pacientes con insuficiencia cardiaca, en compa-
) . racién con la atencion habitual y la CR en un centro, la HBCR
In conclusions, this study demonstrates that HBC,ede mejorar la calidad de vida total. En comparacion con la
is safe and effective for HF patients, which should bgencion habitual, la HBCR puede mejorar el,vax y la dis-
promoted to improve their quality of life and exerciseancia recorrida en 6 minutos, pero en comparacién con la CR
capacity. Through this study, the benefits of HBCR for HBasada en un centro, no hay diferencias en la mortalidad, la tasa

patients are confirmed. More patients may benefit frofle rehospitalizacion o la incidencia de ansiedad y depresion.
HBCR through the results of this study. Ademas, CR y HBCR basados en el centro mostraron resultados

y costos médicos similares.

FUNDING. This study was funded by the National Key . PALABRAS CLAVE: Ins uficiencia cardiaca; Entre-
R&D Program of China (grant number 2016YFC090090 amiento fisico; Metandlisis; Rehabilitacion cardiaca; Revi-
and Regional Collaborative Innovation Project (Science ar 7PN sistematica.
Technology Assistance Plan for Xinjiang) (grant/award

Number 2022E02111 )
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