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Objective: this study aimed to compare the impact of physical activity (PA) on improving
exercise capacity (EC), functional capacity (FC), and physical function (PF), as well as its influen-
ce on left ventricle ejection fraction (LVEF) and age (middle-aged, or elderly) in patients with
heart failure (HF).

Methods: this study used five databases namely Embase, MEDLINE, CINAHL, PEDro, Co-
chrane, and additional resources, following PRISMA guidelines. Furthermore, the analysis was
carried out using RevMan 5.4 software.

Results: a total of 27 articles with randomized control trial (RCT) design were included in this
review. PA had a significant effect on increasing EC (SDM: 0.32, 95% CI: -0.01 to 0.65, 12: 82%), FC
(SDM: 0.65, 95% CI: 0.29 to 1.01, 12: 81%), and PF (SDM: 0.36, 95% CI: 0.06 to 0.65, 12: 60%). Addi-
tionally, there was a significant effect on LVEF <45% (SDM: 0.46, 95% CI: 0.23 to 0.69, 12: 80%),
LVEF >45% (SDM: 0.54, 95% CI: 0.32 to 0.76, 12: 45%), elderly patients (SDM: 0.52, 95% CI: 0.29 to
0.74, 12: 79%), and middle-aged patients (SDM: 0.36, 95% CI: 0.05 to 0.67, 12: 66%) with HF using
the Six Minutes Walking Test measurement (6MWT).

Conclusion: PA is highly beneficial for HF patients, serving as cardiac rehabilitation in impro-
ving EC, FC, and PF, including patients with LVEF <45% or LVEF >45%, as well as for middle-
aged and elderly patients..
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Los beneficios de la actividad fisica en pacientes con insuficiencia cardiaca:
meta-analisis.

RESUMEN

Objetivo: este estudio tuvo como objetivo comparar el impacto de la actividad fisica (AF) en
la mejora de la capacidad de ejercicio (CE), la capacidad funcional (CF) y la funcidn fisica (FF), asi
como su influencia en la fraccién de eyeccion del ventriculo izquierdo (FEVI) y edad (mediana
edad o anciano) en pacientes con insuficiencia cardiaca (IC).

Métodos: este estudio utilizd cinco bases de datos, a saber, Embase, MEDLINE, CINAHL,
PEDro, Cochrane y recursos adicionales, siguiendo las pautas PRISMA. Ademas, el analisis se
realizé mediante el software RevMan 5.4.

Resultados: en esta revision se incluyeron un total de 27 articulos con disefio de ensayo con-
trolado aleatorio (ECA). La AF tuvo un efecto significativo en el aumento de la CE (SDM: 0,32, IC
del 95 %:-0,01 a 0,65, I*: 82 %), CF (SDM: 0,65, IC del 95 %: 0,29 a 1,01, I 81 %) y FF (SDM: 0,36, IC
del 95%: 0,06 a 0,65, I 60%). Ademas, hubo un efecto significativo sobre la FEVI <45% (SDM.: 0,46,
IC del 95%: 0,23 a 0,69, 1% 80%), FEVI >45% (SDM.: 0,54, IC del 95%: 0,32 a 0,76, I*: 45%), pacientes
de edad avanzada (SDM: 0,52, IC del 95%: 0,29 a 0,74, I>: 79%) y pacientes de mediana edad (SDM:
0,36, IC del 95%: 0,05 a 0,67, I: 66%) con IC utilizando la medicién de la prueba de caminata de
seis minutos (6MWT).

Conclusion: la AF es altamente beneficiosa para los pacientes con IC, sirviendo como rehabi-
litacion cardiaca para mejorar la CE, la CF y la FF, incluidos los pacientes con FEVI <45% o FEVI
>45%, asi como para pacientes de mediana edad y ancianos.

Autor para correspondencia: Denny Maurits Ruku, PhD, RN. Airmadidi, Manado 95371, Sulawesi Utara-Indonesia. e-mail: rukudenny28@gmail.com
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INTRODUCTION

Heart failure (HF) is a public health issue, which conti-
nuously increases annually, primarily associated with the
aging population’. The clinical manifestations of HF such
as dyspnea, fatigue, and shortness of breath (SOB), can
affect daily life activity due to inadequate oxygen supply
to support the body metabolism stemming from declining
heart function®. These symptoms contribute to the reduc-
tion in exercise capacity (EC), functional capacity (FC),
and physical functional (PF) among people with HF*#5.

Several studies have shown that the need to develop
effective and safe rehabilitation strategies to preserve EC,
FC, and PF in HF patients. Wherein, EC refers to the ability
of the body to improve oxygen uptake above their oxygen
uptake at rest, and FC is the ability to perform tasks and
activities that people find essential in their lives, whereas
PF is the ability to perform basic activities of daily living;
these factors are indicators of re-hospitalization, mortali-
ty, and morbidity rates®’#. Age and LVEF are believed to
affect EC, FC, and PF, as the function of certain organs
declines with age, and a decrease in LVEF can lead to a
reduction in the volume of blood pumped by heart to the
body*?1011. Therefore, safe and appropriate rehabilitation
is needed to maintain good EC, FC, and PF, considering
age and LVEF in HF patients.

Physical activity (PA) is one of the recommended reha-
bilitative methods for HF patients, as it helps reduce se-
verity progression'?’®. Previous studies define PA as any
voluntary bodily movement produced by skeletal muscles
that need energy expenditure'>®. Several evidence-based
studies have supported that routine PA can help maintain
health status'. Consequently, there is a need to investigate
the effects of PA on EC, FC, and PF, as well as its influence
on age (middle-aged or elderly) and LVEF, using the Six
Minutes Walking Test ((MWT) as a measurement tool in
HF patients. A previous study has recommended 6MWT
as a safe and easily conducted measurement to assess the
health status*>#%1°. Evidence-based studies are required to
support the benefits of PA on these parameters, conside-
ring their importance in re-hospitalization, mortality, and
morbidity rates, as well as the benefits of PA based on age
(middle-age and elderly) and LVEF (> 45% and < 45%) in
HF patients. An effective activity prescription should also
include the type of PA intervention and exercise duration.

This study aimed to compare the effects of PA on EC,
FC, and PF in HF patients as well as its impacts on LVEF
(EF >45% and EF <45%) and age (middle-aged, and el-
derly). Furthermore, the investigation was carried out to
analyze the components of PA (element and duration of
PA) in the intervention group of HF patients.

METHOD

Data Sources and Systematic Literature Review

This study adhered to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) gui-
delines for systematic review’. The PICO format was used

as follows: Population (P): HF patients, Intervention (I):
PA, Comparison (C): Usual care, Outcome (O): primary
(EC, FC, and PF), secondary (elderly and middle-aged).
A total of five databases, including Embase, MEDLINE,
CINAHL, Central Cochrane Library, PEDro, and additio-
nal sources, were used to search for articles. Keywords
and Emtree/MESH terms used in the search included HF,
cardiac failure, cardiac incompetence, chronic HF, heart
backward failure, myocardial failure (related to Popula-
tion); physical activity, "activity and physical" (related to
Intervention); exercise capacity, exercise performance (for
EC); capacity functional, functional capacity, functional
status (for FC); physical performance, physical functio-
nal performance, physical functional (for PF) (related to
Outcome). This review included several criteria, such as
Randomized Control Trial (RCT) study design, articles in
English, studies from 2004 to 2023, and the use of a control
group. However, review articles, animal studies, and re-
ports that did not use 6MWT measurement were excluded
from this systematic review and meta-analysis.

The data searches were conducted according to the
predefined PICO, followed by removing duplicate arti-
cles from the selected databases. Article screening was
based on the title and abstract to evaluate whether the
study used PA to improve EC, FC, and PF (primary
outcome), age, and LVEF (secondary outcome) in HF pa-
tients. After the screening process, articles that did not
fulfill the inclusion and exclusion criteria were excluded.
The article search process ended when two reviewers in-
vestigated the reference lists of full-text articles and did
not identify additional studies that fulfilled the inclusion
criteria (Figure 1).

Data Extraction and Quality Assessment.
A total of two reviewers independently conducted data
extraction, including study design, respondent characte-

® Systematic review and meta-
analysis (n=98)

» No HF patients (n= 353)
» No English version (n= 24)

» No use MWT (a= 206)

Studies included o Animal studies (n=9)
in this review s No coatrol group (a= 189)
(n=27) « No usual care in control group
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FIGURA 1
Flow diagram of the studies selection process
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TABLA 1.

Mortalidad periodo Intrahospitalario.

No

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Authors
Antonicelli et al.,
2016%

Brubaker et al.,
2020"

Borland et al., 2014°

Chien et al., 2011

Corvera-Tindel et
al., 2004"

Doletsky et al.,
20172

Dracup et al., 2007"

Du et al., 20172
Gary et al., 2004

Gary et al., 2010a"
Gary et al., 2010b"

Gary et al., 2018a"
Gary et al., 2018b"

Gary et al,, 2022a"

Gary et al., 2022b"

Jonsdottir et al.,
2006

Kato et al., 2021%

Kawauchi et al.,
2017a'®

Kawauchi et al.,
2017b'®

Kitzman et al., 2021*
Ma et al., 2022

Nilsson et al., 20082
Palevo et al., 2009*

Prescott et al., 2009%

Redwine et al.,
2019a%®

Redwine et al.,
2019b*

Sadek et al., 2022a*

Sadek et al., 2022b*

Sadek et al., 2022c*

Witham et al.,
2010

Witham et al., 2012°

Yeh et al., 2004*
Yeh et al., 2011%

Yeh et al., 2016*

Study Sample

design

RCT

RCT

RCT

RCT
RCT
RCT
RCT

RCT

RCT

RCT
RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT
RCT
RCT
RCT

RCT

RCT

RCT

RCT

RCT
RCT

RCT

1/C

170/76

48/51

22/20

22/22

42/37

17/18

86/87

67/65

16/16

16/14
15/14

33/35

37/35

14/14

11/14

21/22

13/11

13/9

13/9

175/174

68/68

40740

10/6

20/23

25/23

22/23

10/10

10/10

10/10

53/52

53/54

15/15

50/50

50/50
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Characteristics Respondent

oy R
76 479 IL, 11T
70 60 1L, 11T
70 26 1L, 11T
58 40 LI
63 29 i8\Y
62 29 1L, 11T
54 26 -V
60 326 LI
67 54 IL, 11T
65 54 1L, 11T
65 54 II, I
55 [\
55 LV
60 34 IL, 11T
63 34 IL, 11T
68 415

729 398 LI
54 30
56 28
73 245% IV
64 &0
69 30 1L, 11T
70 <40% 1L TI
68 338 LIV
66 49
66 49
525 <45% 1L TI
516 <45% 1L I
51.8 <45% I,
80 11111
80.4 IL, 1T
66 24 LV
68.1 283 LI
69 28 LI

Element of PA

Cardiac rehabilitation
exercise

5'": warm-up,

10": cooldown,

40': cycling ergometry

15": warm-up, cooldown, and
ergometer cycling 45': main
exercise (focus on peripheral
muscle training)

30'": Walking, and Strength
exercise

10’ to 60': walking exercise
3'": warm-up 2": cooldown
35" cycling ergometry

10’ to 45" aerobic, walking,
and resistance training

30': Walking

5': warm-up
5': cooldown
30'": walking

30' to 40': Walking
30' to 40': Walking + cognitive
behavioral therapy

5': warm-up

45' to 60': resistance training
5': warm-u

45' to 60': resistance training
+ education

45': walking

45'": walking + cognitive
training

10': warm-up

15" bicycle

20'": resistance training
5'": cooldown

5' to 30": Cardiac rehabilitation
exercise

30': Low-intensity inspiratory,
and Resistance training

30'": Moderate-intensity
inspiratory, and Resistance
training

60': walking, strength exercise

20': warm-up & cooldown
70': Baduanjin, Elastic band

50': warm-up, cooldown,
and main exercise (aerobic)
5'to 8'": warm-up, and
stretching. 60% of | RM
baseline (weight-training
machines)

20': warm-up 70': Walking,
cycling, resistance training

60': Tai Chi
60': Resistance Training

20'": Inspiratory muscle
training

30': walking (treadmill)
20': Inspiratory muscle
traininig

30'": walking (treadmill)
Walking + Vitamin D
60': warm-up, cooldown,
and main PA (walking,
and resistance training)
60': Tai Chi

60': Tai Chi

60': Tai Chi

Duration
of PA

3 times/week
for 16 weeks

3 times/week
for 12 weeks

3 times/week
for 8 weeks

5 times/week
for 6 weeks

5 times/week
for 3 weeks

4 times/week
for 24 weeks

24 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

3 times/week
for 20 weeks
6 to 10 days

7 times/week
for 6 weeks

7 times/week
for 6 weeks

3 times/week
for 12 weeks

3 times/week:

Baduanjin,

2 times/week:

elastic band
for 24 weeks

2 times/week
for 24 weeks

3 times/week
for 8 weeks

48 weeks
3 times/week
for 16 weeks

3 times/week
for 16 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

16 weeks

16 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

3 times/week
for 12 weeks

Control

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
Care

Usual
Care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Usual
care

Measurement

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

6MWT

Outcome

Functional
capacity

Physical
functional

Physical
functional

Functional
capacity

Functional
capacity

Exercise
capacity
Exercise
capacity
Functional
capacity

Functional
capacity

Physical
functional

Physical
functional

Functional
capacity

Functional
Capacity

Functional
capacity

Functional
capacity

Exercise
capacity

Physical
functional
Exercise

capacity

Exercise
capacity

Physical
functional

Exercise
capacity

Functional
capacity

Physical
functional

Exercise
capacity

Physical
functional

Physical
functional

Functional
capacity

Functional
capacity

Functional
capacity

Exercise
capacity

Exercise
capacity

Exercise
capacity

Exercise
capacity

Exercise
capacity

JBI
score

8/13

10/13

10/13

13/13
11/13
7/13
9/13

13/13

9/13

13/13
13/13

12/13

12/13

13/13

13/13

11/13

13/13

13/13

13/13

11/13

13/13

11/13

7/13

8/13
13/13
13/13
11/13

11/13

11/13

13/13

13/13

10/13
13/13

10/13
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FIGURA 2
Effect of PA on EC, FC, and PF patients with HF

ristics (age, LVEF, New York Heart Association (NYHA)
Classification), PA elements, PA duration, measurement,
and outcomes, as illustrated in Table 1. Additionally, the
reviewers independently assessed the methodological
quality of the studies using the Joanna Briggs Institution
(JBI) checklist (Table 1).

Data Synthesis and Statistical Analysis

In this meta-analysis, RevMan 5.4 software was used to
perform data synthesis and the outcome measures were
described as changes from baseline to follow-up. Data
synthesis was presented using standardized mean diffe-
rence (SMD). A significant value was set at p <0.05 with a
confidence interval (CI) of 95% and heterogeneity among
studies was quantified using the 12 test. Subsequently,
changes in EC, FC, PF, age, and LVEF were presented with
effect size (ES), and a random-effect model was used in
this review.

RESULTS

Description of Selected Studies

A total of 8,110 articles were obtained from five data-
bases, namely Embase (2,731), Medline (2,308), Cochrane
(1,365), Cinahl (718), and PEDro (24), and additional sour-
ces (n: 964). Before screening, 4,218 articles were removed
based on duplicate titles, and 2,097 articles were excluded
due to title and abstract screening. This was followed by
full-text screening, where a total of 984 eligible articles
were identified. Furthermore, 957 articles were excluded
after full-text screening for seven reasons, which inclu-
ded systematic review and meta-analysis (n= 98), no HF
patients (n= 355), absence of English version (n= 24), no
use of 6BMWT measurement (n= 206), animal studies (n=
9), lack of control group (n=189), and no usual care in
the control group (n=76). Finally, 27 articles fulfilling the

criteria were included in this review, as shown in Figure 1
3,4,5,9,10,12,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36
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Effect of PA on LVEF patients with HF

Characteristic of the Studies

This meta-analysis included a total of 27 articles with
RCT designs from 2004 to 2021, consisting of both male
and female HF patients. The intervention and control
groups consisting of 1,287 and 1,177 respondents, respec-
tively, were included in this meta-analysis. The mean age
ranged from 51.6 to 80.4 years old, and the respondents
had NYHA Classification I to IV, with mean LVEF bet-
ween 26% and 60%, as presented in Tuable 1.

Effect of PA on EC, FC, and PF in HF patients

As shown in Figure 2, the sub-group analysis of EC con-
sisted of 12 articles, with 459 and 457 respondents in the
intervention and control groups, respectively. This indi-
cated that PA had a significant effect on increasing EC in
the intervention group using 6MWT measurement (SDM:
0.32, 95% CI: -0.01 to 0.65, I*: 82%) compared to the control
group??0242633343536 Eyrthermore, in the sub-group analy-
sis of FC, 13 articles were included in the analysis, consis-
ting of 482 and 384 respondents in the intervention and
control groups. This suggested that PA increased FC in
the intervention group using 6MWT measurement (SDM:
0.65, 95% CI: 0.29 to 1.01, I* 81%) compared to the con-
trol group>1618192123242829303132 The sub-group analysis of
PF showed that out of 8 articles consisting of 168 and 164
in both respective groups, PA had a significant effect on
increasing PF in the intervention group using 6MWT mea-
surement (SDM: 0.36, 95% CI: 0.06 to 0.65, I: 78%) compa-

red to the control group*!01217.2223:2931

Effect of PA based on LVEF in HF patients

Figure 3 showed that 33 articles included in the analysis
were divided into 28 and 5 articles in the sub-group LVEF
< 45% (n= 1645) and LVEF > 45% (n= 470), respectively.
The results indicated that PA had a significant effect on HF
patients with LVEF <45% in the intervention group (SDM:
0.46, 95(%) CI: 0.23 to 0‘69/ IZ: 80%) 4,5,9,12,19,20,21,22,23,24,25,26,27,28,30,3
233343 Similarly, PA affected HF patients with LVEF >45%
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in the intervention group (SDM: 0.54, 95% CI: 0.32 to 0.76,
I*: 45%) compared to the control group!0162431,

Effect of PA based on age in HF patients

A total of 34 articles included in the analysis were divi-
ded into 23 articles in the elderly sub-group (n=1843) and
11 in the middle-aged sub-group (n= 621) of HF patients.
The results indicated that PA had a significantly higher
effect on the elderly in the intervention group (SDM: 0.52,
95% CI: 0.29 to 074, IZ: 79%) 3,4,9,10,12,16,17,19,21,22,24,25,27,28,29,30,31,33,36.
PA also affected middle-aged patients in the intervention
group (SDM: 0.36, 95% CI: 0.05 to 0.67, I*: 66%) compared
to the control group, as shown in Figure 4 5182021232632,

Element of PA

Table 1 provides a comprehensive overview of the va-
rious elements of PA. Among the studies observed, 15
used walking sessions for 10 to 60 minutes as their PA in-
tervention®#10181920222324303233 Ejye studies used cycling for
15 to 40 minutes**!7?%, Thirteen applied resistance trai-
ning (RT) for 30 to 60 minutes!'®1820212526293031 Two used
aerobic exercises for 10 to 50 minutes?*?®, Furthermore, 2
studies conducted cardiac rehabilitation for 5 to 30 minu-
tes'>!%, Two used low/moderate intensity inspiratory exer-
cises for PA (20 to 30 minutes) *. And another 5 studies
used Baduanjin/Tai Chi for 60 to 70 minutes?3!343536,

Some components of the element of PA, such as warm-up
and cooldown, were explained in this study, as illustrated
in Table 1. Specifically, 11 studies included a warm-up of 3
to 10 minutes before the main exercise, followed by a cool-
down of 2 to 10 minutes after the exercise>*1721242527.2829,30,
Regarding the duration, 1 study reported PA being con-
ducted 2 times/week®. Twenty one studies implemented
PA 3 times/weekSJO,17,18,21,22,23,24 25,27,29,31,32,34,35,36. Furthermore’
3 studies conducted PA 4 and 5 times/week*!*®. Three stu-
dies carried out PA 7 times/week!>?*. A total of 4 studies
did not specify the frequency of PA per week. For the total
duration, 15 studies implemented PA intervention for 12
weeks!0121721.22232432 Fiyve studies for 16 weeks>*?"%. Three
studies for 6 weeks19 26. Two studies each reported a du-
ration of 8 and 24 weeks'®®. Additionally, three studies
reported PA duration of 3, 20, and 48 weeks **%*. Only 1
study did not specify16.

DISCUSSION

This study aimed to compare the effect of PA between
the intervention and control groups, consisting of 2464
HF patients. The results showed that PA improved EC in
HF patients with a random effect SMD of 32% (Figure 2).
Previous investigations stated that routine PA enhanced
circulation and optimized oxygen regulation in the body,
positively influencing EC in HF patients®*!'"1#16, Additio-
nally, the benefits of PA was observed in increasing FC
with a random effect SMD of 65% (Figure 2), as increased
FC was associated with high oxygen consumption (VO2
max) and cardio-respiratory function®?2. Previous studies
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Effect of PA on age patients with HF

have found a consistent relationship between improved FC
and better health status, particularly in engaging in routi-
ne PA®. Similarly, the study indicated these benefits in in-
creasing PF, with a random effect SMD of 36% (Figure 2),
enhancing LVEF through improved cardiac output. Some
investigations added that routine PA provided benefits in
improving physical fitness and cardiac function, signifi-
cantly contributing to enhanced PF in HF patients'”*".

The results showed the benefits of PA for HF patients,
regarding the LVEF >45% or LVEF < 45%. Specifically, the
random effect of PA on LVEF > 45% was 54%, while for
LVEF < 45%, it was 46%, which was 8% higher (Figure 3).
Previous studies have supported the idea that higher LVEF
yielded better cardiac output but lower LVEF significantly
affected the limitations in HF patients . Considering the
benefits of LVEF, PA has a significant impact on increa-
sing the plasma levels of tumor necrosis factor-alpha and
interleukin 6 (IL-6), as well as improving plasma IL-10 le-
vels. These effects have a positive impact on improving
the inflammatory profile, and cardiac function and redu-
cing the progressive process of cardiac remodeling in HF
patients®. Several investigations have acknowledged that
PA is highly beneficial for improving the health status of
HF patients in LVEF > 45% or < 45%%'*. It was discove-
red that PA has a positive impact on both middle-aged
and elderly HF patients. Engaging routine practice also
decreases plasma brain natriuretic peptide (BNP) levels,
positively affecting the health status of patients, and the-
reby reducing morbidity and mortality rates®. The review
also noted a 38% difference in SMD between the elderly
and middle-aged patients (Figure 4). Although age affec-
ted PA%, other factors such as NYHA Class, LVEF, the
use of HF medications, and comorbidities played a more
significant role. Various reports have recognized that an
increase in NYHA Class and a decrease in LVEF can affect
PA limitation*.. The presence of more comorbidities and
side effects from HF medications also caused a significant
reduction among HF patients*.
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Various PA elements need to be considered, including
walking, cycling, and aerobic exercises that are easily per-
formed by HF patients and beneficial for their health3>%.
Tai Chi and Baduanjin are traditional PA practices that
have been trusted to be beneficial for overall health, pro-
viding relaxation for the mind and enhancing physical fit-
ness”?*. Resistance and inspiratory muscle training have
been proven effective in increasing oxygen consumption
(VO2) for muscle strength and addressing sarcopenia is-
sues®*. Moreover, according to Klompstra et al. (2022)
found that routine PA including occupational, transporta-
tion, housework, and leisure time can improve the health-
related quality of life (HRQOL) of patients with HF*. En-
gaging in routine PA for more than 30 minutes activates
interleukin 6 (IL-6), which serves as a pleiotropic cytokine
in immunoregulation, hematopoiesis, and anti-inflam-
mation, and is highly beneficial for health*. Furthermore,
incorporating warm-up and cooling-down routines into
PA can relax the muscles used during exercise and pre-
vent injuries®.

RELEVANCE IN CLINICAL PRACTICE

Regular PA, alone or as part of a planned cardiac reha-
bilitation programme in a mixture with guideline-directed
medical therapy, benefits avoiding disease progression,
reduced rehospitalizations or mortality rate, and increa-
ses HRQOL for patients with HF**. Furthermore, PA is
highly beneficial for HF patients due to its capacity to im-
prove EC, FC, and PF, which are crucial indicators for en-
hancing health status. Furthermore, with improvements

in these three components, the morbidity and mortality
rates can decrease. PA is also recommended for HF pa-
tients with LVEF > 45% or < 45%, as well as for middle-
aged and elderly patients.

LIMITATION

The limitations of this study included the use of only
English-language studies. The review also showed mini-
mal publication bias, with figure 5 illustrating that some
articles were incomplete in selective reporting, while
others lacked comprehensive bias-related components. To
minimize the risk of bias, three independent reviewers,
comprehensive searches across 5 databases, and special
methods were used in the analysis. The review indicated
high heterogeneity, as presented in the forest plot, and
funnel plot (Figures 2 to 5). Moreover, it was assumed that
unexamined factors in this review, such as NYHA Class,
different elements of PA (levels of PA, type of PA, and du-
ration of PA), and varying sample sizes in different arti-
cles, contributed to the increased heterogeneity.

CONCLUSION

In conclusion, this study showed that PA was highly
beneficial for HF patients. RCT articles examined indica-
ted differences in the elements of routine PA practices,
without hindering the improvement of EC, FC, and PF.
These practices were also found to be beneficial for HF
patients with both increased and decreased LVEEF, inclu-
ding middle-aged and the elderly. This indicated that PA
offered a promising potential as a form of cardiac rehabi-
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litation to enhance the health status. Based on the results,
this review can guide future studies by providing data
and information on the benefits of PA for HF patients.
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