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ABSTRACT

Background: In heart failure (HF), self-efficacy facilitates physical activity (PA), whereas kinesiophobia is
known as a barrier to PA. Understanding their relationship with PA may support the effectiveness of interven-
tions to enhance PA performance in HF patients. The objective was to investigate the strength of the relation-
ship between self-efficacy, kinesiophobia, and PA in HF patients.

Method: Five databases were used to search for eligible articles, including PubMed, Scopus, ScienceDirect,
ProQuest and CINAHL from 2015 to 2025. Six correlations were included in the meta-analysis between self-
efficacy and PA, and the other five articles were analyzed in the kinesiophobia and PA meta-analysis.

Results: Self-efficacy was associated positively with PA (pooled r = 0.29, 95%CI: 0.22 to 0.36), while kinesio-
phobia was associated negatively with PA (pooled r=-0.33, 95%CI: -0.45 to -0.21). Exercise-task self-efficacy
had a higher relationship to PA (pooled r=0.31, 95%CI: 0.23 to 0.39). Kinesiophobia measured by FActS-HF
had a higher relationship to PA compared to the other. pooled r =- 0.37 (95%ClI: -0.59 to -0.15).

Conclusion: Both kinesiophobia and self-efficacy have a moderate relationship with PA in HF. These results
highlight the significance of psychological factors, including self-efficacy and kinesiophobia in the PA of indi-
viduals with HF.
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INTRODUCTION

Heart failure (HF) is a long-term condition and is a
major global health problem affecting about 64 mil-
lion people all over the world.! The admission cases
have gradually increased in recent years?, and the
leading cause of morbidity, mortality, and hospitali-
zation all over the world3. Cardiac rehabilitation in-
cludes a multidisciplinary program such as exercise
training, physical and psychological health evalua-
tions, cardiac risk factor assessment, and outcomes
assessment. In people living with HF, exercise train-
ing and programs of cardiac rehabilitation are
known as core and safe strategies in the improve-
ment of quality of life, functional capacity, exercise
performance, and HF-caused hospitalizations.*

Regular PA was guided as a crucial part of treatment
and rehabilitation for HF patients.> PA is defined as a
bodily movement produced by skeletal muscles that
requires energy expenditure and refers to all move-
ment, including during leisure time, transportation,
occupations, and activities for sports.t There are nu-
merous factors influencing PA, including in-
trapersonal, interpersonal, and environmental varia-
bles. Among those factors, there is evidence in sup-
port of enabler self-efficacy and barrier
kinesiophobia, which are related to PA.78

Self-efficacy is defined as beliefs in one’s capability to
exert control over personal and situational events
required to produce behavioral accomplishments.?
Self-efficacy is the most important contributor to
PA.10 In HF, those with a higher self-efficacy were
more physically active in daily life than those with
lower self-efficacy!! because they had more cognition
of PA to overcome the obstacles when involved in PA.
Additionally, the previous study demonstrated that a
lack of inside confidence is known as a major barrier
to PA.12

Contrary to self-efficacy, kinesiophobia, which is
known as the fear of movement, has been confirmed
to be a barrier to PA.13 Kinesiophobia is defined as an
excessive and irrational fear of physical activity
stemming from the belief of vulnerability to harm or
re-injury.!* Many previous studies' results showed
that kinesiophobia was negatively associated with
PA in HF patients.81516 This fear may come from evi-
dence that showed HF patients’ belief that PA may
worsen their CHF condition.!”

Although many studies showed the association be-
tween self-efficacy, kinesiophobia, and PA in HF pa-
tients, there were some changes in the effect size
from low to moderate to high. The variability in find-
ings from previous studies could be due to differ-
ences in sample size and characteristics of partici-
pants. Additionally, there was review research relat-
ed to self-efficacy and kinesiophobia in people with
cardiac diseases, rheumatologic, neurologic condi-
tions, and COPD.1819 The results from research by
Goubran?8 synthesized evidence related to the rela-
tionship between kinesiophobia and PA across mixed
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chronic diseases population (e.g., cardiac, neurologi-
cal diseases, etc). Although cardiac diseases were in-
cluded in that study, the symptom burden and exer-
cise limitation of HF may differ from those of other
cardiac illnesses, which may not reflect correctly on
kinesiophobia in HF individuals. Similarly, the asso-
ciation between self-efficacy and PA in COPD may
not be appropriate if applying in people with HF, de-
spite similar symptoms such as dyspnea.l® There is a
need for a systematic review with a meta-analysis to
synthesize the available data in the literature and
clarify the relationship between self-efficacy, fear of
movement, and PA in specific-disease as HF. This
study aimed to explore and synthesize the relation-
ship between self-efficacy, kinesiophobia, and PA in
individuals living with HF. These findings were ex-
pected to build a foundation for further interventions
to improve PA, based on psychological factors such
as self-efficacy and kinesiophobia.

This review was searched in five databases: PubMed,
Scopus, ScienceDirect, ProQuest and CINAHL be-
cause of the comprehensive coverage of the topic.
These databases ensure robust coverage of peer-
reviewed healthcare literature. In addition, a start
date of January 2015 was chosen to coincide with the
booklet of guideline PA in HF, which was developed
by the Queensland Health, State-wide Heart Failure
Exercise and Rehabilitation network2? and parallel
with updated guidelines for the diagnosis and treat-
ment of acute and chronic HF of the European Socie-
ty of Cardiology (ESC)21.

METHODOLOGY

Design and protocol registration: This systematic
review and meta-analysis follow the Preferred Re-
porting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement?2. The review was reg-
istered in the International Prospective Register of
Systematic Review (PROSPERO) Registry:
CRD420251232722 before data extraction.

Searching strategy: The searching strategy was per-
formed in five databases, including PubMed, Scopus,
ScienceDirect, ProQuest and CINAHL, from 2015 to
2025. The search was finished on 18t November
2025. The keywords were followed by PECO with P
(population): "heart failure" or "chronic heart fail-
ure"; AND E (exposure): kinesiophobia or "fear of
movement" or "movement fear" or "self-efficacy” or
confidence; AND O (outcome): "physical activity" or
"exercise". The Boolean “AND” and “OR” were used in
the process of searching. The details of the searching
strategy were shown in Table S1- Supplementary 1.

Inclusion and exclusion criteria

Inclusion Criteria: Eligible studies met criteria: (1)
Population: Participants diagnosed with Heart fail-
ure, with any HF classification in any gender and re-
ligion; (2) Exposures: studies measured self-efficacy
or kinesiophobia and physical activity; (3) Studies
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provided association between self-efficacy, kinesio-
phobia and physical activity, or results can be con-
verted into Pearson’s r, (4) Outcome: Physical Activi-
ty, which has been defined as any bodily movement
produced by skeletal muscles that requires energy
expenditure23; (5) Study design: cross-sectional, co-
hort, and longitudinal studies; (6) Publication Period:
Published between January 2015 and November
2025; (7) Language: Published in peer-reviewed
journals in English or Thai.

Exclusion criteria: Articles were excluded if they
were grey literature (unpublished theses, conference
abstracts, clinical trial registries) systematic reviews,
notes, editorials, qualitative studies, or unpublished
in a peer-reviewed journal.

Study selection: After searching, all found studies
were imported into EndNote 20, and duplicates were
removed. Two authors are healthcare providers with
experience in systematic review. First of all, all se-
lected articles after duplication were screened for ti-
tle and abstract by both authors independently. Any
discrepancies were discussed by two authors to
reach a final decision of agreement. Secondly, the se-
lected studies were searched for full-text versions,
which were then screened based on the inclusion cri-
teria. If there was any disagreement, both authors
discussed and decided on a consensus.

Data extraction: Information was extracted, includ-
ing the publication year, authors, study location,
study design, sample size, age, class of heart failure
(NYHA), main purpose of study, measurement of self-
efficacy, kinesiophobia, and PA, and indicators of the
association between self-efficacy, kinesiophobia, and
PA. Firstly, two researchers extracted data inde-
pendently. After that, they cross-checked together.

Table 1: Summary of studies' quality
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Any disagreements were discussed and extracted
again from the beginning until a consensus was
reached.

Assessment of quality of studies: The quality of in-
dividual studies was assessed by JBI Critical apprais-
al tools?%, If the answer is “yes,” the score item is
scored as “1“ if the answer is “no” or “unclear,” the
score item is scored as “0” (Table 1, and Table S1, S2-
Supplementary 2). High-quality studies have a ]BI
score of 70% or higher. Scores of 50% to 70% were
considered medium quality studies, and scores of
less than 50% were considered low quality studies?5.
Only high- and medium-quality studies were includ-
ed in this review.

Two researchers independently evaluated the study
quality. The assessment of the cohort was based on
11 criteria: (1) population comparability, (2) expo-
sure classification consistency, (3) exposure meas-
urement validity, (4) confounding identification, (5)
confounding control, (6) baseline outcome-free sta-
tus, (7) outcome measurement validity, (8) follow-up
adequacy, (9) completeness of follow-up, (10) hand-
ing of missing data, and (11) statistical analysis ap-
propriateness?*. The assessment of cross-sectional
study was based on 8 criteria: (1) clear inclusion cri-
teria, (2) detailed description of participants and set-
ting, (3) valid and reliable expose measurement, (4)
objective outcome, (5) confounding factors, (6) con-
trol confounding, (7) valid and reliable expose meas-
urement, and (8) appropriate statistical analysis24.
Answer “Yes” was scored 1, and answers “No, Not
application, Unclear” were scored 0. The final score
was determined by averaging the two authors'
scores. Any unresolved disagreements were evaluat-
ed again for a final quality decision.

First author, year Study Design Total score Quality
Like T et al, 2025 26 Cross-sectional study 6/8 High
Yifan T et al, 2023 27 Cross-sectional study 5/8 Medium
Lobyaem C et al, 2023 28 Cross-sectional study 6/8 High
Spaderna H et al, 2024 15 Cross-sectional study 6/8 High
Klomptra L et al, 2018 29 Cross-sectional study 6/8 High
Lee Hetal, 2017 30 Cross-sectional study 6/8 High
Klomptra L et al, 2015 31 Cross-sectional study 6/8 High
Deka P et al, 2021 32 Cross-sectional study 6/8 High
Marques E et al, 2022 33 Cross-sectional study 6/8 High
Pozeh B etal, 2018 34 Cohort study 7/11 Medium
Meng T etal, 2024 35 Longitudinal study 7/11 Medium
Chen M etal, 2020 36 Longitudinal study 7/11 Medium

Statistical analysis: Jamovi software version 2.3.28
was used to analyze data. We used 2 statistics to ex-
amine heterogeneity between studies. An I2 value of
about 25% represents low heterogeneity, about 50%
as moderate, and about 75% as high37. In cases, the
between-study heterogeneity was moderate to high
(12 >50%), the sensitivity analysis technique was
employed to explore the source of heterogeneity3.
The publication bias was assessed by using both Eg-
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ger’s test3? and Begg’s test*?. The trim and fill method
was performed if there was publication bias. A ran-
dom effects meta-analysis of proportions was per-
formed. In correlational meta-analysis, Pearson’s
correlation (r) can be calculated from OR or (3 by
equations: r=  * SD(X)/ SD(Y) with X: independent
variable, Y: dependent variable*!.

r=L3* In(0R).2
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RESULTS

The study selection: Through searching via five da-
tabases: PubMed, Scopus, ScienceDirect, ProQuest
and CINAHL, a total of 4,892 articles were found.
1,379 duplicate articles were removed. After screen-
ing the remaining articles for title and abstract, 65 el-
igible articles were identified for full-text reading.
Among them, 55 studies were excluded. Finally, 10

Identification of studies via datab and
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studies were selected based on the appropriateness
of the inclusion and exclusion criteria in this review.
Additionally, 2 articles were searched on the Web-
site, which were suitable for the inclusion criteria.
Totally, there were 12 selected articles in this analy-
sis, including 7 articles in review for the relationship
between self-efficacy and PA, and 5 articles in review
for the relationship between kinesiophobia and PA
(Figure 1).

Identification of studies via other methods

Reports not retrieved
n=2) (n=0)

v

Reports assessed for eligibility
(n=2) 4

Reports excluded: (n=0)

= Records (n=4892) identified
=] from™: Records removed before
3 PubMed (n = 1138) screening Records identified from:
= Scopus (n = 2315) > Duplicate records removed Websites (n = 2)
s ScienceDirect (n=198) (n=1379)
3 CINHAL (n=1003)
- ProQuest (n=238)
Records screened Reports excluded via title and
(n=13513) »| abstract
(n=3448)
Reports sought for retrieval
£
=
: !
]
)
Reports assessed for eligibility Reports excluded:
(n=65) > Not related to PA (n=40)
HF with other diseases
(n=11)
No full-text (n=4)
v
3 Studies included in review for
° Self-efficacy
= - *
5 (n=7)
£ Kinesiophobia
(n=5)

Figure 1: PRISMA flow diagram capturing systematic review study selection

Characteristics of the included studies

Self-efficacy: Seven studies met the inclusion crite-
ria for this review. The results of correlation coeffi-
cients from six studies were used for conducting a
meta-analysis, with a sample size between 100 and
182. These studies come from four regions, including
Taiwan36, Sweden?°31, Korea3?, Spain3233 and the
USA34with five cross-sectional studies29-33, one longi-
tudinal study3¢ and one cohort study34. Across stud-
ies, the mean age was 66.37, including 21.5% female,
and almost all participants had NYHA II and III. Two
types of self-efficacy were assessed in HF, including
self-efficacy for exercise?9-3336 and self-efficacy for
exercise barriers34.

Kinesiophobia: Five studies met the inclusion crite-
ria for this systematic review and meta-analysis. The
sample size was from 82 to 244. These studies were
conducted in China?735, Germany!526, Thailand?8 with
four cross-sectional studies!526-28, and one longitudi-
nal study3s. Across studies the mean age was 62.6
(¥12), including 35.1% female, and almost partici-
pants had NYHA II and III. Kinesiophobia was meas-
ured by two instruments, including Tampa Scale for
Kinesiophobia Heart (TSK-Heart)27.2835, and Fear of
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Activity in Situations-Heart Failure (FActS-HF)1526,

Physical activity: Physical activity was measured by
device-based instruments (e.g., an accelerometer) in
two studies?83% and question-based instruments in
the remaining of studies, including International
Physical Activity Questionnaire (IPAQ)31-33.3536, Glob-
al Physical Activity Questionnaire (GPAQ)28, Barthel
index for assessing Activities of daily living??, Sub-
scale avoidance exercise of Herzangstfragebogen
Questionnaire (HAF-17)'> and one self-report ques-
tion of researcher29:30,

The detailed characteristics of individual articles
were shown in Table 4.

Meta-analysis of the association between self-
efficacy and physical activity: Regarding the rela-
tionship between self-efficacy and PA, six of seven
articles were selected for meta-analysis due to suffi-
cient data. A total of six studies reporting Pearson’s
correlation coefficient were included in this analysis.
The estimate of the overall relationship between self-
efficacy and PA was moderate (pooled correlation
coefficient=0.29 (95%CIl: 0.22 to 0.36), indicating
that greater self-efficacy is associated with better PA.
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Table 4: Characteristics of individual studies
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Study Country  Study Sample Gender NYHA Age PA Measurement Kinesiophobia Self-efficacy Association  Purpose of study
Design Size mean (SD) Measurement Measurement
Meng T etal, 2024 China longitudinal 184 F:37% NYHAIL: - IPAQ TSK-Heart Path analysis: (1) to examine the influencing
35 46.2% direct associa- factors of PA change, and (2) to
NYHA III: tionr=-0.441 verify the mediating pathways
55.4% between influencing factors and
PA during the postdischarge
transition period in CHF patients
Liike T etal, 2025 Germany cross- 82 F:25.6% NYHAI- 61.0 (x11.0) Accelerometer FActS-HF15 Pearson's co-  Describe associations of FoPA
26 sectional 11:67.1% efficients: with accelerometer-assessed
NYHA II- MVPA: r=-0.52 daily physical activity indicators
I1I: 24.4% step counts: r=
-0.45
Yifan T et al, 2023 China Cross- 244 F:43.4% NYHAL 64.45(+11.076 Barthel indexfor TSK- Heart Pearson's cor- To explore the mediational effect
27 sectional 6.5% ) assessing ADL relation: r=- of activities of daily living (ADL)
NYHA II: 0.187 and kinesiophobia on the cardi-
60.6% ac function and health status of
NYHA III: patients with chronic heart fail-
27% ure (CHF).
NYHA IV:
5.7%
Lobyaem Cetal,  Thailand cross- 146 F:38.4% NYHAL 61.05 (x14.41) GPAQ TSK- Heart Pearsons' cor- To investigate the association
2023 28 sectional 26% relation:r=-  between hemoglobin levels, fear
NYHA II: 0.254 of movement, family support,
60.3% and trust in healthcare providers
NYHA III: and their predictive power over
13.7% physical activities
Spaderna H et al Germany  cross- 185 F: 24% NYHAI/I- 62 (£11) Subscale avoid- FActS-HF15 OR =1.34, Examine associations of fear of
2024 15 sectional I1: 28.1% ance of Her- 95% CI 1.03-  PA, heart-focused anxiety and
NYHA zangstfragebogen 1.74,p =0.028 trait anxiety with clinical charac-
I1/11-111: Questionnaire teristics and self-reported PA in
47% (HAF-17) outpatients with chronic HF
NYHA
1/1V:
18.4%
KlomptraLetal, Sweden cross-section 100 F:38% NYHAL II: 67 (£13) 1 self-reported Exercise Self-  Mediator To examine the role of exercise
2018 29 al 64% question from re- Efficacy Ques- model: Pear-  self-efficacy in the relationship
NYHA III, searcher* tionnaire sons' corela-  between exercise motivation
IV: 36% tion (r = 0.46, and physical activity in patients
P<.01) with HF.
Lee Hetal,201730 Korea cross-section 116 F:19.8% NYHAL 62.15 1 self-reported Exercise self-  Pearsons' cor- To examine the impact of physi-
al 61.2% question from re- efficacy scale relation: r= cal functioning, physical activity,
NYHA II: searcher** 0.329 and exercise self-efficacy on
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Study Country  Study Sample Gender NYHA Age PA Measurement Kinesiophobia Self-efficacy Association  Purpose of study
Design Size mean (SD) Measurement Measurement
29.3% quality of life among individuals
NYHA III: with chronic heart failure
9.5%
KlomptraLetal, Sweden cross-section 154 F:27%  NYHAL 70 (£10) IPAQ Exercise Self-  p<0.001 To evaluate physical activity in
201531 al 4% Efficacy Ques- HF patients, to describe the fac-
NYHA II: tionnaire tors related to physical activity,
55% and to examine potential barri-
NYHA III: ers and motivations to physical
33% activity with special focus on sex
differences.
Deka P etal, 2021 Spain cross-section 163 F:50%  NYHAL 66 (£16) IPAQ Exercise Mediation To investigate the mediatory ef-
. al 63% Self-Efficacy model with ef- fect of depression on PA readi-
NYHA II: Scale fects: B= ness (physical limitation and
37% 0.136; p= psychological readiness) and
0.004 self-reported PA in patients with
HF.
Pozeh B etal, 2018 USA cohort 182 F:44%  NYHAL 60.4 (11.5) Accelerometer (1) Barriers Pearsons' cor- (1) Describe physical activity
34 7.7% Specific Self- relation: levels (accelerometer physical
NYHA II: Efficacy Scale, BARSE:r= activity energy expenditure and
55.5% (2) Subscale of 0.195 number of minutes of moderate-
NYHA III: KCCQ KCCQ self- vigorous PA per day) in patients
35.7% efficacy: r= with HF entering a longitudinal
NYHA IV: 0.153 exercise trial. (2) Explore factors
1.1% (demographic, clinical, psycho-
logical, physical functioning and
previous exercise behavior) as-
sociated with physical activity.
Marques E etal, Spain cross-section 163 F: 50% NYHAI: 66 (£16) IPAQ Exercise Self-  Pearson’s' cor- To explore the readiness for
2022 33 al 63% efficacy Scale  relation: r= physical activity and its related
NYHA II: 0.274 factors in patients with heart
37% failure.
Chen M etal, 2020 Taiwan longitudinal 128 F:35.2% NYHAIL:  70.59 IPAQ-SF Exercise Self-  Correlation To explore the multidimensional
36 study 28.9% Efficacy (ESE) betweensed- associated factors and impacts
NYHA III: scale entary behav- of sedentary behavior in heart
48.4% ior and self- failure patients
NYHAIV: efficacy (r=-
22.7% 0.26, p=0.003)

Note: TSK-Heart - Tampa Scale for Kinesiophobia Heart; FActS-HF15 - Fear of Activity in Situations-Heart Failure; GPAQ - Global Physical Activity Questionnaire; IPAQ - International Physical Activity Questionnaire;
KCCQ - Kansas City Cardiomyopathy Questionnaire, ADL - Activities of daily living, NYHA - New York Heart Association (HF classification)
*1 self-reported question from researcher: “In the past week (even if it is not a typical week), how much time did you spend exercising or being physically active (eg, strength training, walking, swimming, gardening,

or other type of training)?

**1 self-reported question from researcher: recall the types, frequency, duration, and intensity of physical activity that they had engaged in for at least 10 minutes during the past month.
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Study Correlation Coefficient CI 95%
Klomptra L et al, 2018 - 0.46[0.30, 0.62]
Deka P et al, 2021 —.— 0.24[0.09, 0.39]
Pozeh B et al, 2018 g 0.20[0.05, 0.34]
Lee H et al,2017 e 0.33[0.17, 0.49]
Marques E et al, 2022 i 0.27[0.13,042]
Chen M et al, 2020 L —— ] 0.26[0.10, 0.42]
Random-effect model
I’=30.71%, Q= 7.218, p<0.001 ———— 0.29[0.22, 0.36]
l T T T 1
0 0.2 04 0.6 08

Figure 2: The forest plot of self-efficacy and PA relationship

Study Correlation Coefficient 95% CI
Luke T etal, 2025 (MVPA) e -0.52[-0.68, -0.36]
Meng T etal, 2024 — -0.44[-0.55, -0.33)
Luke T etal, 2025 — -0.45[-0.62, -0.28)
Yifan T etal, 2023 —.- -0.19[-0.31, -0.07)
Lobyaem C et al, 2023 —— -0.25(-0.41,-0.10)
Spaderna H et al 2024 . -0.16 [-0.30, -0.02)
I?andom-eﬂect model -0.33[-0.45, -0.21)
P=178.6%, Q=23.42, p<0.001
I I T I |
08 -06 04 0.2 0

Figure 3: The forest plot of kinesiophobia and PA relationship

The low heterogeneity was reported (/2=30.71%)
(Figure 2). Subgroup analysis was conducted follow-
ing self-efficacy type; exercise self-efficacy had a
moderate association with PA (pooled correlation
coefficient=0.31 (95%CI: 0.23 to 0.43) (Figure S1 -
Supplementary 3)

Meta-analysis of the association between kinesi-
ophobia and physical activity: A total of five stud-
ies reporting Pearson’s correlation coefficient were
included in this analysis. However, Luke Teresa's
study?é, which used two instruments to measure PA,
including MET/min for moderate-vigorous PA and
step measures for general PA, found two results of
correlation between kinesiophobia and PA. There-
fore, a total of six results were analyzed for meta-
analysis, despite five studies reporting. The pooled
correlation coefficient between Kkinesiophobia and
PA was -0.33 (95%CI: -0.45 to -0.21) with high het-
erogeneity (1?=78.34%) (Figure 3). It indicated that
the higher kinesiophobia, the lower PA. Subgroup
analysis was conducted following measurements of
kinesiophobia, including Tampa Scale for Kinesio-
phobia Heart (TSK-Heart) and Fear of Activity in Sit-
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uations-Heart Failure (FActS-HF). Kinesiophobia
measured by TSK-Heart had a moderate association
with PA (pooled correlation coefficient= -0.30
(95%CI: -0.45 to -0.14) (Figure S2-Supplementary 3).
Kinesiophobia, measured by FactS-HF, also had a
moderate association with PA (pooled correlation
coefficient= -0.37 (95%CI: -0.59 to -0.15). (Figure
S3-Supplementary 3)

The publication bias: The publication bias was test-
ed by Egger’s test and Begg’s test. No publication bias
was detected in the analysis of the relationship be-
tween kinesiophobia, self-efficacy, and PA (Table 5).

Sensitivity analysis: Between-study heterogeneity
was moderate to high (I2>50%), and the sensitivity
analysis was performed in the relationship between
kinesiophobia and PA. After that, the pooled effect
size of kinesiophobia changed significantly, from -
0.33 to -0.46 (Table 6). The forest plot of the rela-
tionship between kinesiophobia and PA after sensi-
tivity analysis was shown in Figure S4- Supplemen-
tary 3.
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Table 5: Publication bias
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Correlated factors Studies Heterogeneity Effectsize 95%CI P (effectsize) P (Egger’s Begg
12(%) p (r) test) test

Self-efficacy 6 30.71 0.205 0.29 0.22,0.36 <0.001 0.208 0.272

Kinesiophobia 6 7834  0.00 -0.33 -0.45,-0.21  <0.001 0.560 0.469

Table 6: Results of raw meta-analysis before and after sensitivity analysis

Variables Before sensitivity analysis

After sensitivity analysis

Studies 12 (%)

Effect size (95%CI)

Studies 12 (%) Effect size (95%CI)

Kinesiophobia 6 78.34%

-0.33 [-0.45,-0.21]

3 0 -0.46 [-0.54,-0.38]

DISCUSSION

This is the first study to investigate a synthesis of the
relationship between self-efficacy, kinesiophobia and
PA in people with HF. Although one previous sys-
tematic review showed the association between ki-
nesiophobia and PA in cardiac disease, the synthesis
included only one article related to HF patients.
Among cardiac diseases, each diagnosis of each dis-
ease has different symptoms*3 which may affect ki-
nesiophobia**. This review concentrated on explor-
ing insights of HF patients which no previous studies
reported. The findings from this review showed that
while higher self-efficacy was moderately associated
with higher PA levels, higher kinesiophobia was as-
sociated with lower PA. In subgroup analysis, exer-
cise self-efficacy was reported to have a higher asso-
ciation with PA, than the other type of self-efficacy.
Kinesiophobia measured by FActS-HF was the
strongest association with PA compared to kinesio-
phobia measured by TSK-H. These results demon-
strated that self-efficacy is known as an enabler and
kinesiophobia as a barrier to PA among HF patients.

The positive association between self-efficacy and PA
in this study is similar to previous findings in other
chronic conditions.*> In another systematic review in
COPD, Selzler et al reported that the pooled correla-
tion coefficient in the relationship between self-
efficacy and PA was weak-to-moderate (weighted
r=0.25, 95% CI [0.17, 0.34]).1° Self-efficacy was
demonstrated as a strong predictor of PA behavior
and adherence to PA recommendations. An individu-
al’s exercise self-efficacy leads to their thoughts, ef-
fort, and commitment to PA engagement, which may
translate into higher daily PA.*¢ In subgroup anal-
yses, the subgroup of exercise-specific self-efficacy
showed a slightly stronger association with PA (r =
0.31; 95% CI 0.23-0.39), indicating that measures di-
rectly focused on exercise-related confidence may be
more sensitive to behavioral engagement than
broader or barrier-oriented self-efficacy scales.

The magnitude of the pooled association between ki-
nesiophobia and PA in HF is also consistent with
previous studies in cardiac diseases, where kinesio-
phobia has been identified as a psychological barrier
to PA.18 Kinesiophobia may be related to the fear of
symptom exacerbation, which leads to avoidance of
low to moderate-intensity activity. The prior studies
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demonstrated that a high degree of kinesiophobia
had a significant correlation with lower PA level and
functional exercise capacity in chronic diseases such
as COPD.#7 It was thought that diseases symptoms
may cause Kinesiophobia, and the increase in kinesi-
ophobia leads to decrease in PA level. For instance,
one of the typical symptoms of HF is fatigue, which
explained 41% of the variability in kinesiophobia.*8
Subgroup analyses by measurement instrument pro-
vided additional nuance. Both TSK-H and FActS-
HF15 showed moderate associations with PA
(pooled r = -0.30 and -0.37, respectively), suggesting
that these tools capture a similar underlying con-
struct despite differences in item content and format.

The results of the pooled correlation in the associa-
tion of PA and self-efficacy, kinesiophobia reported
0.29, -0.33, respectively, represented a moderate ef-
fect size.* In chronic cardiac diseases, especially HF,
physical health may be influenced by poor psycho-
logical health.50 These findings of moderate correla-
tion made a big contribution in a practical perspec-
tive. They support the integration of self-efficacy im-
provement and kinesiophobia reduction strategies
into PA promotion programs for people with HF.

Further, knowledge from this analysis will assist
healthcare providers in their choice of measurement.
Knowing that exercise self-efficacy had a stronger re-
lationship to PA would have made it a more fre-
quently chosen outcome rather than barrier self-
efficacy in HF. The relationship between kinesio-
phobia and HF had slight differences. Despite a mod-
erate association in kinesiophobia measured by TSK-
H and FActS-HF, FActS-HF showed a higher associa-
tion with PA than TSK-H. It may support clinicians
for selecting an appropriate scale to measure con-
cept of kinesiophobia.

From a clinical perspective, these findings support
the integration of psychological constructs into the
assessment and management of PA in HF. The cur-
rent evidence indicates that patients who are confi-
dent in their ability to exercise and do not fear
movement are more likely to engage in PA. Struc-
tured strategies to strengthen self-efficacy and to re-
duce Kkinesiophobia should be developed because
their strong associations with PA.

This systematic review and meta-analysis had a few
important limitations. First, the number of available
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studies was small for both self-efficacy and kinesio-
phobia, and most had cross-sectional designs, which
limit causal inference and the ability to conduct more
detailed subgroup or meta-regression analyses. Sec-
ondly, despite attempts to minimize bias through a
comprehensive search, restricting inclusion to peer-
reviewed articles in English or Thai may have intro-
duced language and publication bias. Next, the small
number of included studies (5-6 per analysis) limits
the power of subgroup analyses and the meaningful-
ness of publication bias tests. Moreover, this review
is inability to adjust for potential confounders (e.g.,
age, NYHA class, HF etiology) at the meta-analytic
level. Finally, the presence of potential publication
bias in the self-efficacy analysis suggests that the
pooled estimate for this construct may be overesti-
mate.

IMPLICATIONS

The findings of this study have implications for clini-
cal practice, and future research. Clinically, routine
assessment of both exercise self-efficacy and kinesi-
ophobia may help clinicians identify patients who
are at higher risk of physical inactivity. Findings
about the association between self-efficacy, kinesio-
phobia, and PA may benefit healthcare providers in
developing targeted interventions such as structured
education about the benefits of exercise in HF, symp-
tom management, and behaviour change techniques
that explicitly build confidence and address fear of
exertion.

From a research perspective, future studies should
develop other study designs, such as longitudinal and
experimental designs, which may help to clarify di-
rectionality and causality in these relationships. Re-
searchers should use the standardized instruments
for self-efficacy, kinesiophobia, and PA to reduce
heterogeneity and allow more robust pooling of evi-
dence.

CONCLUSION

In HF, both self-efficacy and kinesiophobia are mod-
erately associated with PA. Self-efficacy is positively
associated with PA, whereas kinesiophobia is nega-
tively associated with PA. These findings reinforce
the importance of psychological factors in PA of peo-
ple living with HF. When considering these relation-
ships, there were only slight differences between ki-
nesiophia measured by TSK-H and FActS-HF. The use
of both instruments to measure kinesiophobia in HF
people should be acceptable. The prospective studies
should tackle self-efficacy and kinesiophobia as inte-
gral components of comprehensive HF care and re-
habilitation.
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