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Abstract

Aim: To evaluate the effect of a nurse-led, stage-tailored home-based self-management and
follow-up programme on self-care behaviour in people with heart failure. Background: People
with heart failure require ongoing education, symptom monitoring, and self-management
support after specialist assessment. However, access to structured centre-based cardiac reha-
bilitation may be limited. A nurse-led home-based model may help bridge the gap between
specialist cardiology care and community-based long-term support, particularly where reha-
bilitation services are unavailable. Methods: In this parallel-group randomized controlled trial,
adults aged 40–75 years with New York Heart Association class I–III heart failure and ejection
fraction >30% were allocated to a 12-week home-based programme or usual care. The inter-
vention was delivered through nurse-led home visits and telephone follow-up for clinically stable
patients who could not access structured centre-based rehabilitation. The intervention group
received home visits and telephone follow-up (n= 32), while the control group received usual
care (n= 31). The primary outcomewas self-care behaviour. Secondary outcomes were quality of
life, self-efficacy, and physical capacity. Exploratory clinical outcomes were body composition,
ejection fraction, and HbA1c level. Findings: At 12 weeks, the intervention group had better self-
care scores than the control group (17.78 ± 2.93 vs 40.00 ± 6.49). Secondary outcomes also
favoured the intervention group, with better quality of life scores, higher self-efficacy scores, and
greater 6-minute walk distance. Exploratory clinical outcomes showed changes in some
parameters, including ejection fraction and body-fluid values. Most intervention participants
reached the Transtheoretical Model action stage, and New York Heart Association class
improved significantly. This primary health care-relevant home-basedmodel was associatedwith
improved self-care behaviour and may support continuity of care for people with heart failure
after specialist cardiology assessmentwhen centre-based rehabilitation is unavailable.Conclusion:
The programme improved self-care in people with heart failure and showed potential to support
home-based self-management when centre-based cardiac rehabilitation was unavailable.

Background

Heart failure affects 64 million people worldwide and is a major public health threat (GBD, 2018
Collaborators, 2018; Shahim et al., 2023). In Europe and the United States, heart failure
incidence ranges from 1 to 9 per 1000 people. Prevalence varies across countries (2.5% in the
USA, 1.3% in China, 1% in India, and 3.9% in Germany) and averages 4.2% in developed
countries (Shahim et al., 2023). In Türkiye, the prevalence of heart failure was reported as 2.93%,
while the incidence in 2022 was 5.03 per 1,000 person-years (Şahin et al., 2024).

Clinical indicators guide diagnosis, treatment decisions, monitoring, and self-care evaluation
in heart failure. Ejection fraction reflects left ventricular systolic function and is used to classify
heart failure phenotypes. Lower ejection fraction is associated with increased hospitalization and
mortality risk (McDonagh et al., 2021; Pfeffer et al., 2019). Fluid retention is common, pre-
senting as peripheral or pulmonary oedema, and symptom worsening is closely related to
medicationmanagement, sodium restriction, and fluid intake (Ayvaz and Enç, 2018;McDonagh
et al., 2021). Functional capacity is frequently assessed using the 6-minute walk test, which
informs treatment strategies and is associated with exercise confidence and quality of life
(Cavero-Redondo et al., 2024; Toukhsati et al., 2020). These indicators are also relevant for
primary health care because they reflect patients’ need for ongoing symptom monitoring, self-
management support, and timely referral when clinical deterioration occurs.

Heart failure impairs daily functioning and psychosocial wellbeing (CETAD, 2024; Demirci
and Metin Akten, 2023). Symptoms and treatment demands can reduce self-care and quality of
life, highlighting the importance of lifestyle modification, non-pharmacological strategies, and
structured follow-up (McDonagh et al., 2021; Yancy et al., 2017). Although self-care supports
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symptom control, functional capacity, and quality of life, adher-
ence remains suboptimal, with 27–40% of patients not complying
with treatment (Aghajanloo et al., 2021; Lee et al., 2022).
Structured education is therefore recommended to strengthen
symptom management and behaviours such as medication
adherence, physical activity, diet, weight and fluid monitoring, and
recognition of worsening symptoms (Hayhoe et al., 2019;
Heidenreich et al., 2022). Self-efficacy is essential for initiating and
sustaining these behaviours, and nurses play a central role in
providing education and counselling (Bandura, 1997; Zuhur and
Özpancar, 2017).

Cardiac rehabilitation is recommended in heart failure man-
agement (Class 1A) and supports physical and psychological
recovery (Heidenreich et al., 2022). Participation in centre-based
cardiac rehabilitation, however, remains limited. Home-based
cardiac rehabilitation can improve access and provide clinical and
health-related quality-of-life outcomes comparable to centre-
based programmes in appropriately selected patients, with similar
healthcare costs. It may be particularly useful for patients who face
barriers to centre-based participation, including travel distance,
transportation difficulties, limited programme availability, or
reduced mobility (Buckingham et al., 2016; McDonagh et al., 2023;
Thomas et al., 2019). Although cardiac rehabilitation is tradi-
tionally organized as a specialist secondary or tertiary care service,
many patients require long-term self-management support after
hospital discharge. In this context, nurse-led home-based educa-
tion and follow-up may help bridge the gap between specialist
cardiology care and community-based long-term management.
Such models may be particularly relevant in health systems or
regions where structured centre-based rehabilitation is unavailable
or underused (McDonagh et al., 2023; Thomas et al., 2019; Uddin
et al., 2026). Major professional bodies emphasize smoking ces-
sation, medication adherence, stress management, physical
activity, and healthy nutrition as core cardiac rehabilitation
components, and highlight nurses’ roles in education and reha-
bilitation support (Sazak et al., 2021; Thomas et al., 2019).

Model-based approaches can strengthen systematic and tail-
ored interventions. The Transtheoretical Model, developed by
Prochaska and DiClemente, conceptualizes voluntary behaviour
change through stages and supports matching intervention con-
tent to readiness to change (Prochaska and Velicer, 1997). The
model conceptualizes intentional behaviour change as progression
through stages such as precontemplation, contemplation, prepa-
ration, action, and maintenance, and proposes that educational
and counselling strategies should be matched to the individual’s
readiness for change. Because the model explicitly incorporates
decisional balance, processes of change, and self-efficacy, it is
particularly relevant to heart failure self-management, where
patients are expected to initiate and maintain multiple behaviours,
including symptom monitoring, medication adherence, physical
activity, dietary regulation, and fluid control (Prochaska and
Velicer, 1997). The Transtheoretical Model has been applied across
diverse populations and health contexts, with studies showing its
relevance to physical activity, self-efficacy, treatment adherence,
self-management, and broader lifestyle change (Abdoli et al., 2025;
Díaz Fonte and Cruzado, 2021; Fallahipour et al., 2022;
Mansuroğlu and Kutlu, 2022; Yang et al., 2021). Although nurse-
led home-based education and self-management interventions
have been evaluated in people with heart failure (Jiang et al., 2021;
Siabani et al., 2016), evidence remains limited regarding structured
programmes that explicitly tailor behavioural support to patients’
stages of change while integrating repeated nurse-led home visits

and telephone follow-up. In particular, the potential contribution
of a Transtheoretical Model-based approach to supporting
self-care and related outcomes has been less clearly established in
settings where structured centre-based cardiac rehabilitation is
unavailable.

Against this background, the present study addresses this gap
by integrating Transtheoretical Model-based stage-tailored edu-
cation, behavioural counselling, repeated nurse-led home visits,
and telephone follow-up within a structured 12-week home-based
programme. Rather than replacing specialist centre-based cardiac
rehabilitation, the programme was designed to extend self-
management support and continuity of care into the home after
specialist cardiology assessment, particularly in a setting where
structured centre-based rehabilitation was unavailable. This study
therefore aimed to evaluate the effect of the programme on self-
care behaviour in people with heart failure. Secondary aims were to
examine changes in quality of life, self-efficacy, and functional
capacity, while selected clinical parameters were assessed as
exploratory outcomes.

Methods

Study design

This study used a parallel-group, randomized controlled trial
design with baseline and post-intervention assessments and was
prepared in accordance with the CONSORT reporting guideline.
The trial evaluated a nurse-led home-based self-management
education and follow-up model designed to support continuity of
care after specialist cardiology assessment.

Settings

This study was conducted in the Cardiology Department of a city
hospital. The department provides diagnosis, treatment, and
follow-up services for patients with cardiovascular diseases,
including heart failure. It includes a heart failure outpatient clinic, a
12-bed intensive care unit, and an 18-bed inpatient ward. The heart
failure outpatient clinic examines approximately 80 patients per
day. The hospital did not provide a structured centre-based or
home-based cardiac rehabilitation service during the study period.
Usual care consisted of outpatient cardiology follow-up, physician-
led medical management, and verbal recommendations during
routine clinical encounters. Both groups continued to receive usual
outpatient cardiology care, and all medication changes were made
only by the treating physicians. This service gap provided the
context for evaluating a nurse-led home-based self-management
and follow-up model for patients who could not access structured
rehabilitation services. Although participants were recruited after
specialist cardiology assessment, the intervention was delivered in
the home setting and focused on education, symptom monitoring,
self-management, and continuity of care. Therefore, the study was
conceptualized as a primary health care-relevant home-based
model rather than as a trial conducted entirelywithin aprimary care
clinic. Data were collected between February and December 2024.

Participants, sample size, and eligibility

The study population consisted of patients with heart failure who
were treated and followed in the cardiology department of the
study hospital, and the sample size was determined with the
G*Power programme. According to Chen et al. (2018), the self-
care effect size was calculated as 0.837, and a minimum sample
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of 62 participants (31 intervention, 31 control) was required with
α = 0.05, 1-β = 0.90. Thirty-seven intervention and 37 control
patients were included, considering the 15% loss rate. During the
follow-up process, five patients in the intervention group and six
patients in the control group were excluded from the study,
resulting in a final sample of 32 intervention and 31 control
patients. The reasons for participant loss during follow-up were
specified by group in the CONSORT flow chart. The sample size
calculation was based on the primary outcome, self-care behaviour.
Therefore, the study was powered to detect differences in self-care
behaviour, whereas secondary and exploratory clinical outcomes
should be interpreted with caution.

Inclusion criteria included being between 40 and 75 years of
age, being at least a primary school graduate, having an ejection
fraction >30%, and having a diagnosis of New York Heart
Association class I–III heart failure. NYHA functional class was
used to describe the degree of physical activity limitation related to
symptoms. Class I indicates no limitation of physical activity, Class
II slight limitation, Class III marked limitation, and Class IV an
inability to perform physical activity without discomfort, with
symptoms potentially present at rest (Heidenreich et al., 2022).
Only patients in NYHA Classes I–III were eligible for the study.
Exclusion criteria included having cognitive dysfunction, receiving
an active cardiac rehabilitation programme, and having contra-
indications for cardiac rehabilitation including hypertrophic heart
failure, advanced aortic stenosis, angina pectoris, oncological
diagnosis, advanced chronic obstructive pulmonary disease,
dialysis treatment, pregnancy, and morbid obesity. In addition,
patients who could not continue the study due to their health status
including dialysis, pregnancy, or death, did not attend cardiac
rehabilitation follow-up regularly, or did not complete the follow-
up process were excluded from the study. Comorbidities were
recorded based on physician-diagnosed chronic diseases docu-
mented in patient files and patient reports. Themain comorbidities
assessed included hypertension, diabetes mellitus, chronic respi-
ratory disease, coronary artery disease, and chronic kidney disease.
Participants were informed about the process, and their written
informed consent was obtained.

Randomization and blinding

Participants were assigned to the intervention or control group
using computer-assisted block randomization. Baseline measure-
ments were completed before group allocation was implemented.
Block randomizationwas used tomaintain balance between groups.
Because of the nature of the home-based education and follow-up
intervention, participants and the intervention provider could not
be blinded.Outcome assessorswere not blinded to group allocation.
To reduce analytical bias, the dataset was coded before statistical
analysis, and the statistician analyzed the data without access to
group labels. The lack of participant, provider, and outcome
assessor blinding was considered a methodological limitation.

Outcome measures

The primary outcome measure of this study was self-care
behaviour, assessed using the European Heart Failure Self-Care
Behavior Scale, in patients with heart failure receiving the
Transtheoretical Model-based home-based cardiac rehabilitation
programme. Secondary outcome measures included quality of life,
assessed using the Minnesota Living with Heart Failure
Questionnaire, self-efficacy, assessed using the General Self-
Efficacy Questionnaire, and physical capacity, assessed using the

6-minute walk test. Exploratory clinical outcomes included body
composition, assessed using the Tanita RD 545 device, ejection
fraction, assessed by echocardiography, and HbA1c level, assessed
by blood test. The primary endpoint analysis was based on baseline
(week 0) and post-intervention (week 12) measurements. Interim
follow-up assessments conducted during the intervention period
were used to monitor behavioural stage progression, adherence to
the programme, symptoms, physical activity, and general clinical
status rather than as separate primary endpoint analyses.
Behavioural stages were specifically re-evaluated at weeks 4 and 8
to tailor the intervention content according to participants’
readiness to change.

Intervention

The intervention was a nurse-led, Transtheoretical Model-based
home education and follow-up programme designed to support
self-management in people with heart failure. A Home Cardiac
Rehabilitation Training Booklet was developed to guide education,
counselling, and follow-up. The booklet was reviewed by five
experts, including cardiology specialists, cardiopulmonary reha-
bilitationnurses, andnursing facultymembers, revised according to
their feedback, and pre-tested with five patients with heart failure.

The intervention was not intended to replace specialist centre-
based cardiac rehabilitation. Instead, it transferred selected
rehabilitation-related education, symptom monitoring, behavioural
counselling, and follow-up components into a structured home-
based model relevant to primary health care and community-based
chronic disease management.

The booklet was structured according to the stages of the
Transtheoretical Model.

The stages of change were defined according to the
Transtheoretical Model. Participants in the precontemplation
stage were not yet considering behaviour change, while those in
the contemplation stage were thinking about making a change.
The preparation stage reflected an intention to take action,
whereas the action stage indicated that the recommended
behaviour had been adopted. The maintenance stage referred to
continuing the behaviour over time (Prochaska and Velicer,
1997). Participants’ stages of change were assessed at baseline and
reassessed during follow-up. Assessments at weeks 4 and 8 were
used to tailor subsequent education and counselling to the par-
ticipant’s current stage.

Its content included heart failure symptoms, recognition of
worsening symptoms, daily weight monitoring, salt and fluid
management, medication adherence, safe physical activity, tobacco
control, healthy nutrition, stress management, relapse prevention,
and individualized behaviour-change planning. Motivational
interviewing and psychosocial support were used to identify
barriers, strengthen motivation, and support behaviour change.

The physical activity component included low-to moderate-
intensity home-based activities for clinically stable patients, mainly
walking, cycling, light daily activities, and simple warm-up and
cool-down exercises, adapted to symptoms and functional
capacity. Participants were instructed to stop activity and seek
medical advice if warning symptoms occurred, including chest
pain, severe dyspnoea, dizziness, palpitations, or excessive fatigue.
The programme did not include supervised physiotherapist-led
exercise sessions.

Baseline assessments were conducted at the hospital. One week
later, stage-tailored education began during the first home visit.
Home visits were conducted in weeks 1, 3, 4, 6, 8, and 10, and
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telephone follow-up was provided in weeks 2, 5, 7, 9, and 11. Each
home visit lasted 45–60 minutes, and each telephone follow-up
lasted 10–15 minutes.

During follow-up, symptoms, medication adherence, weight
monitoring, fluid and salt management, physical activity, tobacco
use, motivation, barriers to behaviour change, and general clinical
status were reviewed using follow-up forms. In week 12, partic-
ipants were invited to the hospital for post-intervention mea-
surements. This mixed-contact model was designed to link
hospital-based cardiology follow-up with home-based self-
management support and continuity of care.

Control group participants continued routine outpatient car-
diology follow-up. Usual care included medical examination,
routine clinical monitoring, physician-led medication manage-
ment when required, and standard verbal recommendations
during clinical encounters. They did not receive the
Transtheoretical Model-based home education and follow-up
intervention during the study period. Any medication changes
were made only by the treating physicians and recorded by the
researcher. Post-interventionmeasurements were conducted at the
hospital in week 12. After study completion, the control group
received the educational booklet. The study flow is presented in
Figure 1 in accordance with the CONSORT 2025 Statement
(Hopewell et al., 2025).

Data collection tools

Data were collected using a Descriptive and Clinical
Characteristics Information Form, the Minnesota Living with
Heart Failure Questionnaire, the European Heart Failure Self-Care
Behavior Scale, the General Self-Efficacy Scale, the 6-minute walk
test, the Tanita RD 545 Smart Digital Scale, and researcher-
developed follow-up forms.

The Descriptive and Clinical Characteristics Information Form
included sociodemographic characteristics, heart failure diagnosis,
New York Heart Association class, comorbidities, body mass
index, smoking and alcohol use, living arrangement, caregiver
support, and recent hospitalization.

The Minnesota Living with Heart Failure Questionnaire was
used to assess quality of life. It includes 21 items, and lower scores
indicate better quality of life (Aşık-Özdemir, 2009). The European
Heart Failure Self-Care Behavior Scale was used to assess self-care
behaviour. It includes 12 items, and lower scores indicate better
self-care (Baydemir et al., 2013). The General Self-Efficacy Scale
was used to assess self-efficacy. It includes 10 items, and higher
scores indicate higher self-efficacy (Aypay, 2010).

The 6-minute walk test was used to assess physical capacity
(Holland et al., 2014; Yap et al., 2015). The Tanita RD 545 Smart
Digital Scale was used to assess body composition, including body
mass index, intracellular fluid, and extracellular fluid.

Statistical analysis

Data were analyzed using IBM SPSS 22. Descriptive statistics were
used to summarize participant characteristics and outcome vari-
ables. Scale reliability was assessed using Cronbach’s alpha.
Normality was evaluated using skewness and kurtosis coefficients,
descriptive indicators, andQ-Q plots. Between-group comparisons
were conducted using independent-samples t-tests, Mann–
Whitney U tests, Pearson Chi-square tests, Fisher’s exact tests, or
Fisher–Freeman–Halton exact tests as appropriate. Within-group
pre-test and post-test comparisons were conducted using paired-
samples t-tests or Wilcoxon signed-rank tests according to

distributional assumptions. Statistical significance was set at
P < 0.05. Effect sizes were interpreted according to Cohen’s
d (Pallant, 2020). The primary analysis focused on the between-
group difference in self-care behaviour at 12 weeks. Secondary
outcomes were interpreted as supportive findings, and exploratory
clinical outcomes were interpreted cautiously because the study
was not powered to confirm physiological effects.

Ethics

Before the study, ethics approval was obtained from the Cukurova
University Faculty of Medicine Non-Interventional Clinical
Research Ethics Committee (meeting no. 128, decision no. 61;
2 December 2022). Institutional permission was obtained before
data collection. This study was conducted in accordance with the
Declaration of Helsinki. Written informed consent was obtained
from all participants prior to enrolment. The trial was prospectively
registered at ClinicalTrials.gov (NCT06074887; 10 October 2023)
before the first data collection. Permissions to use the study
instruments were obtained from the relevant copyright holders.

Results

Baseline characteristics

There were no statistically significant differences between the
intervention and control groups in sociodemographic or baseline
clinical characteristics (P > 0.05). The groups were comparable
with respect to key clinical measures, including NYHA class, TTM
stage, ejection fraction, 6-minute walk distance, and body mass
index. Detailed baseline characteristics are presented in Table 1.

Primary and secondary outcomes

Self-care behaviour was the primary outcome. At 12 weeks, self-care
improved significantly in the intervention group, accompanied by
improvements in quality of life and self-efficacy (P < 0.01). In
contrast, self-care and quality of life worsened in the control group,
while self-efficacy remained unchanged. Between-group post-test
and change-score comparisons favoured the intervention group
across all three outcomes (P < 0.01). The between-group effect size
for self-care was very large (d= 4.44). Detailed results are presented
in Table 2.

New York Heart Association class

NYHA class was comparable between the groups at baseline. At 12
weeks, a significant between-group difference was observed in
NYHA class distribution, with a higher proportion of participants
in the intervention group classified as NYHA Class I (P < 0.01)
(Table 3).

Transtheoretical model stages

TTM stages were similar between the groups at baseline. By the end
of the 12-week intervention, most participants in the intervention
group had progressed to the action stage, while this stage was rarely
reached in the control group. This between-group difference was
statistically significant (P < 0.01) (Table 4).

Functional capacity and exploratory clinical outcomes

At 12 weeks, the intervention group showed a clear improvement
in functional capacity, reflected by a longer 6-minute walk distance
than the control group. Improvements were also observed in
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Figure 1. CONSORT flow diagram.
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ejection fraction and body-fluid measures within the intervention
group. In contrast, BMI and HbA1c remained unchanged in both
groups. Detailed findings, including the corresponding effect sizes,
are presented in Table 5.

Discussion

The main finding of this study was that the nurse-led,
Transtheoretical Model-based home education and follow-up
programme improved self-care behaviour in patients with heart
failure over 12 weeks. Quality of life, self-efficacy, and functional
capacity also improved as secondary outcomes, while selected
clinical parameters were assessed as exploratory findings. Previous
nurse-led and motivational interviewing-based programmes have
also shown benefits in heart failure care (Jiang et al., 2021; Vellone
et al., 2020). Home-based education and technology-supported
approaches have similarly been used to strengthen self-care
(Siabani et al., 2016; Yokota et al., 2023). However, the effects of
these interventions have not been consistent across studies (Boyde
et al., 2018; Østergaard et al., 2018). Differences in intervention
intensity, follow-up duration, and the degree of individualization
may help explain this variation and provide context for the marked
improvement in self-care observed in the present study.

The very large effect size for self-care may be related to the
intensity of the intervention and the way it was tailored to each
participant. Participants received regular home visits and tele-
phone follow-up during the 12-week programme. The educational
content was also adjusted according to their stage of change. This
repeated support may have helped participants address self-care
difficulties and maintain recommended behaviours over time. The
larger between-group difference may also reflect the improvement

Table 1. Baseline descriptive and clinical characteristics of the participants by
group

Variables

Intervention group
(n = 32)
n (%)

Control group
(n= 31)
n (%) p

Age

40–59 15 (46.9) 7 (22.6) 0.079a

60–75 17 (53.1) 24 (77.4)

Gender

Woman 7 (21.9) 7 (22.6) 1.000a

Male 25 (78.1) 24 (77.4)

Educational status

Primary School 28 (87.5) 25 (80.6) 0.665b

High School 3 (9.4) 4 (12.9)

University 1 (3.1) 2 (6.5)

TTM Stage

Precontemplation 4 (12.5) 8 (25.8) 0.405c

Contemplation 16 (50.0) 13 (41.9)

Preparation 12 (37.5) 10 (32.3)

Income status

Income lower than
expenses

13 (40.6) 6 (19.4) 0.099b

Income equal to
expenses

19 (59.4) 24 (77.4)

Income higher than
expenses

0 1 (3.2)

Living arrangement

Alone 3 (9.4) 1 (3.2) 0.311b

Spouse 7 (21.9) 10 (32.3)

Spouse and children 22 (68.8) 18 (58.1)

Parents and siblings 0 2 (6.5)

Caregiver support

Yes 28 (87.5) 27 (87.1) 1.000b

No 4 (12.5) 4 (12.9)

Smoking status

Smoker 12 (37.5) 4 (12.9) 0.051a

Non-smoker 20 (62.5) 27 (87.1)

Alcohol use

Using 6 (18.8) 3 (9.7) 0.474b

Not using 26 (81.3) 28 (90.3)

NYHA class

Class I 3 (9.4) 4 (12.9) 0.811b

Class II 25 (78.1) 25 (80.6)

Class III 4 (12.5) 2 (6.5)

Duration of HF diagnosis

0–5 months 7 (21.9) 3 (9.7) 0.116b

6–12 months 8 (25.0) 4 (12.9)

(Continued)

Table 1. (Continued )

Variables

Intervention group
(n= 32)
n (%)

Control group
(n = 31)
n (%) p

13–24 months 4 (12.5) 2 (6.5)

≥25 months 13 (40.6) 22 (71.0)

Comorbidity status

Yes 24 (75.0) 23 (74.2) 1.000a

No 8 (25.0) 8 (25.8)

Hospitalization in the last 6 months

Yes 14 (43.8) 14 (45.2) 1.000a

No 18 (56.3) 17 (54.8)

X± SD X± SD

EF (%) 35.71 ± 5.97 36.83 ± 6.59 0.482d

Extracellular fluid
(litres)

18.84 ± 4.48 19.83 ± 4.42 0.379d

6 MWT (metres) 279.37 ± 83.97 255.96 ± 108.60 0.341d

BMI (kg/m2) 27.89 ± 4.81 29.18 ± 5.98 0.347d

NYHA: New York Heart Association, TTM: Transtheoretical Model, HF: Heart failure, EF:
Ejection fraction, 6MWT: 6 MinuteWalking Test, BMI: Bodymass index, X:Mean, SD: Standard
Deviation.
aContinuity Correction.
bFisher’s Exact Test.
cPearson Chi-Square.
dIndependent sample t-test.
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seen in the intervention group together with the poorer self-care
scores in the control group at follow-up. Previous nurse-led and
home-based interventions have also improved self-care in people
with heart failure, although the size of the effect has varied across
studies (Boyde et al., 2018; Siabani et al., 2016; Østergaard et al.,
2018; Jiang et al., 2021). From a primary health care perspective,
this model may help extend education and self-management
support into the home for patients who have difficulty accessing
centre-based services.

Quality of life improved in the intervention group. Better
symptom awareness and greater confidence in daily disease
management may have contributed to this improvement. The
increase in functional capacity may also havemade daily activities
easier, while regular follow-up provided opportunities to discuss
difficulties and receive practical support at home. Previous
findings on quality of life have been mixed. Family nursing and
walking-based interventions have not consistently produced
significant improvements (Du et al., 2018; Østergaard et al.,
2018), whereas mobile-phone, telemonitoring, and physical

activity interventions have reported more favourable outcomes
(Dang et al., 2017; Hong and Esquivel, 2022; Mizukawa et al.,
2019; Taylor-Piliae and Finley, 2020). The present findings
suggest that continued education and practical support may be
important alongside the specific content of the intervention.

Self-efficacy also improved in the intervention group, while no
positive change was observed in the control group. This finding is
important because effective heart failure self-management
depends on patients feeling confident in managing symptoms
and treatment recommendations in daily life. The stage-tailored
structure of the programme may have strengthened this con-
fidence by focusing on behaviours that participants were ready to
address. Regular home visits and telephone follow-up also
allowed difficulties to be reviewed and progress to be reinforced
over time. Improvements in self-efficacy have also been reported
in nurse-led, technology-supported, and physical activity inter-
ventions for people with heart failure (Boyne et al., 2014;
Dang et al., 2017; Jiang et al., 2021; Nordgren and Söderlund,
2020; Oka et al., 2005).

Improvements were also observed in NYHA class and TTM
stage. Most participants in the intervention group progressed to
the action stage by the end of the programme. This finding is
consistent with the Transtheoretical Model, which links support to
a person’s readiness to change (Prochaska and Velicer, 1997).
Similar stage-based approaches have also supported healthier
behaviours in different populations (Aksoy and Özentürk, 2021;
Mansuroğlu and Kutlu, 2022; Tosun and Zincir, 2016). In this
study, repeated counselling and follow-up may have helped par-
ticipants overcome barriers and turn intention into daily self-care.
The improvement in NYHA class may also reflect better symptom
management and functional capacity during the programme. This
clinical finding should be interpreted with caution because the
follow-up period was relatively short.

Table 2. Within-and between-group comparisons of quality of life, self-care behaviour, and self-efficacy scores

Variables
Pre-test
X±SD

Post-test
X±SD p

Change score (Δ)
X ± SD p

Quality of life

Intervention 67.03 ± 13.31 23.28 ± 17.58 <0.001a −43.75 ± 17.24 <0.001c

Control 58.48 ± 19.66 69.09 ± 21.32 0.001b

Cohen d= 0.6547
10.61 ± 16.21

p <0.001c

Self-efficacy

Intervention 24.25 ± 6.57 32.03 ± 6.07 <0.001a 7.78 ± 8.80 <0.001c

Control 26.64 ± 7.32 24.61 ± 5.50 0.228b −2.03 ± 9.20

p <0.001c

Self-care

Intervention 41.25 ± 7.35 17.78 ± 2.93 <0.001b

Cohen d= 3.3692
−23.46 ± 6.97 <0.001d

Cohen d = 3.9742

Control 34.41 ± 7.21 40.00 ± 6.49 <0.001b

Cohen d= 0.7311
5.58 ± 7.64

p <0.001d

Cohen d= 4.4371

X: Mean, SD: Standard Deviation.
aWilcoxon Signed Ranks test.
bPaired-sample t-test.
cMann–Whitney U test.
dIndependent sample t-test.

Table 3. Changes in New York Heart Association functional class by group

Time Group

NYHA class

p
Class I
n (%)

Class II
n (%)

Class III
n (%)

Pre-test Intervention 3 (9.4) 25 (78.1) 4 (12.5) 0.811a

Control 4 (12.9) 25 (80.6) 2 (6.5)

Post-test Intervention 15 (46.9) 16 (50.0) 1 (3.1) 0.005a

Control 5 (16.1) 18 (58.1) 8 (25.8)

NYHA: New York Heart Association.
aFisher Freeman Halton Exact Test.
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Functional capacity, assessed using the 6-minute walk test,
improved in the intervention group. The programme did not
include supervised exercise sessions, but participants received
guidance on safe physical activity according to symptoms and
functional capacity. Regular symptom monitoring and repeated
encouragement may have helped participants incorporate activity
into daily life with greater confidence. Previous studies have
reported improvements in exercise capacity with structured

exercise interventions, including home-based programmes (Bean
et al., 2021; Ma et al., 2022), whereas technology-supported and
lifestyle interventions have more consistently increased physical
activity than functional capacity (Jaarsma et al., 2021; Saleh et al.,
2023; Vetrovsky et al., 2024). These findings suggest that struc-
tured guidance and continued support may contribute to func-
tional improvement even when supervised centre-based exercise is
not available.

Table 4. Changes in transtheoretical model stages by group

Time Group

TTM stage

pPrecontemplation n (%) Contemplation n (%)
Preparation

n (%)
Action
n (%)

Pre-test Intervention 4 (12.5) 16 (50.0) 12 (37.5) 0 (0) 0.405a

Control 8 (25.8) 13 (41.9) 10 (32.3) 0 (0)

Post-test Intervention 0 1 (3.1) 0 31(96.9) <0.001b

Control 2 (6.5) 12 (38.7) 16 (51.6) 1 (3.2)

TTM: Transtheoretical Model.
aPearson Chi-Square Test.
bFisher Freeman Halton Exact Test.

Table 5. Changes in functional capacity and exploratory clinical outcomes by group

Variables
Intervention group

X ± SD
Control group

X ± SD p

HbA1c (%) Pre-test 6.60 ± 2.29 6.89 ± 1.82 0.271a

Post-test 6.27 ± 1.28 6.83 ± 1.81 0.200a

p 0.599c 0.593d

BMI (kg/m2) Pre-test 27.89 ± 4.81 29.18 ± 5.98 0.347b

Post-test 26.59 ± 6.97 29.12 ± 5.97 0.127b

p 0.067c 0.856d

6MWT (metres) Pre-test 279.37 ± 83.97 255.96 ± 108.60 0.341b

Post-test 371.56 ± 93.70 216.29 ± 125.90 <0.001b

Cohen d= 1.4024

p <0.001d

Cohen d= 1.3693
0.001d

Cohen d= 0.6841

EF (%) Pre-test 35.71 ± 5.97 36.83 ± 6.59 0.482b

Post-test 42.18 ± 9.64 39.00 ± 9.23 0.186b

p <0.001d

Cohen d= 0.9207
0.066d

Extracellular fluid (litres) Pre-test 18.84 ± 4.48 19.83 ± 4.42 0.379b

Post-test 17.50 ± 3.41 19.70 ± 4.19 0.025b

Cohen d= 0.5768

p 0.013d

Cohen d= 0.4670
0.807d

Intracellular fluid (litres) Pre-test 23.00 ± 3.62 23.16 ± 3.37 0.856b

Post-test 22.25 ± 3.32 22.87 ± 3.28 0.459b

p 0.003d

Cohen d= 0.5792
0.300d

HF: Heart failure, EF: Ejection fraction, 6MWT: 6 Minute Walking Test, BMI: Body mass index,X: Mean, SD: Standard Deviation.
aMann–Whitney U test.
bIndependent sample t-test.
cWilcoxon signed-rank test.
dPaired-samples t-test.
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Changes in ejection fraction were exploratory and should be
interpreted cautiously. Although ejection fraction increased within
the intervention group, the between-group difference at 12 weeks
was not statistically significant. These findings do not support a
clear treatment effect on cardiac function. Previous studies suggest
that education and exercise may influence ejection fraction and
functional outcomes, although the effects vary according to the
type and intensity of the intervention (Wisløff et al., 2007; Tian
et al., 2024; Tucker et al., 2019). Evidence from cardiac rehabili-
tation studies also supports potential benefits for physical activity
levels in people with heart failure (Dibben et al., 2018).

Changes in body-fluid parameters were also exploratory. Better
adherence to fluid and dietary recommendations may have con-
tributed to these findings. Nutritional and self-management
interventions have previously been associated with changes in
clinical status and fluid-related outcomes in heart failure (Colín
Ramírez et al., 2004; Philipson et al., 2013; Shao et al., 2013; Welsh
et al., 2013). However, evidence regarding sodium restriction
remains mixed, and a systematic review found no clear benefit for
several major clinical outcomes (Zhu et al., 2022). The changes
observed in the present study should therefore be considered
preliminary.

The findings also have implications for primary health care
practice. The programme was not intended to replace specialist
cardiac rehabilitation. Instead, it extended structured education
and follow-up into the home after cardiology assessment. This
approach may allow primary health care teams to reinforce self-
management and follow patients who have limited access to
centre-based services. It may also provide an opportunity to
identify difficulties early and refer patients for further clinical
assessment when needed.

Strengths and limitations

A key strength of this study is that it evaluated an individualized,
systematic, Transtheoretical Model-based home education and
follow-up programme for patients with heart failure. The pro-
gramme was developed with expert input, pre-tested with patients,
and tailored to participants’ stages of change. The use of patient-
reported outcomes together with objective clinical measures
strengthened the assessment of the intervention. The randomized
controlled design, baseline comparability of the groups, and
regular follow-up also supported the methodological rigour of
the study.

Another strength is that the intervention was tested under real-
world service conditions where structured centre-based cardiac
rehabilitation was not available. This increases the relevance of the
findings for health systems that need practical home-based
approaches to support self-management and continuity of care
after specialist cardiology assessment.

Several limitations should be considered. The study was con-
ducted in a single centre and included patients aged 40 to 75 years,
which may limit generalisability. Standard cardiac rehabilitation
was not available in the study setting, so the intervention could not
be compared with an established centre-based programme. Long-
term outcomes were not assessed, and full blinding was not pos-
sible because of the nature of the intervention. Participants were
recruited from a cardiology department rather than directly from a
primary care clinic. Therefore, the findings should be interpreted
as evidence for a primary health care-relevant home-based model
delivered after specialist cardiology assessment, rather than as a
trial conducted entirely within primary care. Future studies should

test this model in larger and more diverse patient groups and
compare it with centre-based, hybrid, digitally supported, and
primary care-integrated rehabilitation services.

Conclusion

This single-centre randomized controlled trial showed that a stage-
tailored, nurse-led home education and follow-up programme
improved self-care behaviour in patients with heart failure over 12
weeks. Improvements in quality of life, self-efficacy, and functional
capacity were observed as secondary findings, while selected
clinical parameters were exploratory. When centre-based cardiac
rehabilitation is unavailable, this model may help extend educa-
tion, self-management support, and follow-up into the home
setting after specialist cardiology assessment. Larger multicentre
studies with longer follow-up and stronger blinding procedures are
needed to confirm these findings and examine implementation,
cost-effectiveness, and long-term sustainability.
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