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Lulu Ma', Liang Tac?,
Yulan Liw?, Yi Xu?, Si Huang®

ABSTRACT

Objective: To explore the efficacy of precision nursing based on the Information-Knowledge-Attitude-Practice (IKAP)
theory in volume management of elderly patients with chronic heart failure (CHF).

Methodology: This single-center retrospective study included 115 elderly patients with CHF admitted between May
2022 and March 2025. Patients received either routine nursing (control group, n=56) or IKAP-guided precision nursing
for volume management (study group, n=59). Key outcomes included self-care/volume-management ability, cardiac
function, volume management related indicators, and complications.

Results: After intervention, self-care/volume-management scores improved in both groups and were higher in the
study group (all P<0.05). The study group showed better echocardiographic parameters (higher LVEF and lower LVEDD/
LVESD) and more favorable volume-management-related indicators than the control group (all P<0.05), with fewer
complications (3.38% vs 14.29%, P<0.05).

Conclusion: IKAP-guided precision nursing may improve self-care for volume management and cardiac function and
reduce complications in elderly patients with CHF, supporting a structured, theory-driven nursing approach in routine
practice.
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effectively implement measures such as salt or water
restriction and weight monitoring due to insufficient
knowledge and cognition, lack of self-management
skills, and weak health beliefs, which, in turn, affect
the effectiveness of volume management.*'

The main principle of the Information-Knowledge-
Attitude-Practice (IKAP) theory is that the formation
of an individual’s health behaviors is a continuous
process involving information acquisition, knowledge
accumulation, attitude transformation, and behavior
change." Applying the IKAP theory to nursing practice
enables the development of personalized intervention
measures by accurately assessing patients’ needs at
each stage, thereby enabling effective guidance from
knowledge transfer to behavior change.>? However, the
effectiveness of this theory for volume management
in elderly patients with chronic heart failure (CHF)
remains unclear. This study aimed to assess the
efficacy of a precise IKAP theory-based nursing plan
in the volume management of elderly CHF patients.
The results may provide new directions and a scientific
basis for improving the nursing quality and prognosis
of elderly CHF patients.

METHODOLOGY

The clinical data of 115 elderly patients with CHF,
admitted to Xiangtan City Central Hospital from May
2022 to March 2025, were retrospectively selected.
Patients were identified from the hospital electronic
medical record system within the predefined study
window and were screened in chronological order
according to the prespecified inclusion and exclusion
criteria. Among them, 56 patients received routine
nursing and were assigned to the control group, and 59
patients received precision nursing based on the IKAP
theory and were named as the study group. Group
classification was based on the nursing management
model actually implemented in routine care during
hospitalization, rather than any subjective allocation
by the investigators. In this study, “precision nursing”
refers to an IKAP-guided, individualized volume-
management nursing strategy that integrates tailored
information delivery, knowledge reinforcement,
attitude/motivation support, and behavior
implementation with structured follow-up.

Ethical approval: The Medical Ethics Committee of

Xiangtan Central Hospital approved this study with

the number 2025-09-011, Date: September 22, 2025. The

requirement for informed consent was waived by the

ethics committee due to the retrospective design and

minimal risk to participants. All data were extracted

from existing medical records and were de-identified

prior to analysis to protect patient privacy.

Inclusion Criteria:

* Meet the diagnostic criteria for CHF."

* Aged 260 years.

e Stable condition (New York Heart Association
(NYHA) cardiac function classification of Grade
II-1V).
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* Possess basic communication and comprehension
abilities, able to express feelings independently,
and cooperative in completing questionnaires.

* No severe cognitive impairment.

e Complete clinical data.

Exclusion Criteria:

* Major comorbidities that may affect the outcome
of volume management, such as severe liver
and kidney failure, malignant tumors, and
hematological diseases.

* Mental illnesses (such as schizophrenia, mania) or
consciousness disorders.

* Occurrence of acute heart failure or a history of
special treatments (such as heart transplantation,
mechanical circulatory support) within one month
before enrollment.

* History of alcohol or drug dependence, or severe
visual/hearing impairment that affects information
reception and behavior learning.

e Poor compliance, unable to record daily weight,
fluid intake and output, and dietary status as
required.

Intervention plans:
Routine Nursing: The regimen combined the following;:
Basic Nursing: Patients were assisted with daily living
activities, a clean and quiet ward environment with
appropriate temperature (22-24°C) and humidity (50%-
60%) was maintained. Patients were helped to turn
over; care was taken to prevent pressure ulcers and
pulmonary infections by frequent repositioning and
percussion.
Condition Observation: Patients’ vital signs, including
heart rate, blood pressure, respiratory rate, and blood
oxygen saturation, were closely monitored. Body
weight was measured and recorded daily; symptoms
such as dyspnea, cough, expectoration, and edema
were monitored. All changes in symptoms were
tracked, and abnormalities were promptly reported to
doctors.
Medication Nursing: Necessary medications were
administered accurately in strict accordance with the
doctor’s orders. The name, dosage, administration
method, effect, and adverse reactions of medications
were explained to patients. The use of drugs such as
diuretics and cardiotonics was specifically emphasized.
The therapeutic effect and adverse reactions (such
as electrolyte disorders like hypokalemia and
hyponatremia) after medication were monitored.
Dietary Nursing: Dietary nursing consisted of
counseling patients to follow a low-salt diet with a
daily salt intake of <3 g. Fluid intake was restricted,
and daily water consumption was adjusted according
to patients’ cardiac function (generally controlled
at 1500-2000ml). The implementation of restrictions
was supervised, and patients were encouraged to eat
easily digestible foods rich in vitamins and protein to
maintain balanced nutrition.

Activity Guidance: Patients were advised on activities

based on their cardiac function classification. Patients
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with NYHA Class II were guided to alternate between
rest and activity, with activity intensity that does not
cause fatigue, palpitations, or dyspnea. Patients with
NYHA Class III were instructed to mainly stay in bed
and were allowed to perform in-bed activities. Patients
with NYHA Class IV maintained absolute bed rest.
Precision Nursing Based on the IKAP Theory: In
addition to the basic nursing regimen, patients
received:

(Information, Information Support):

Disease Knowledge Education: Illustrated manuals on
chronic heart failure (CHF) and volume management
were developed. The manuals covered content such as
disease etiology, symptoms, treatment methods, the
importance of volume management (such as the impact
of excessive fluid intake on cardiac load), and the
significance of weight monitoring. The manuals were
distributed to patients and their families. Centralized
health lectures were conducted once a week. Primary
nurses or specialist doctors provided information on the
disease in plain language, discussed the consequences
of improper volume management, leading to disease
deterioration, using real cases, and set up a Q&A
session to address questions from patients and their
families.

Personalized Information Push: Based on patients’
educational background and cognitive level,
personalized health knowledge was “pushed” via
WeChat official accounts, short videos, etc. For patients
with a lower educational background, this included
animated videos, explaining key points of volume
management. For patients with a higher educational
background, professional literature interpretations,
the latest research progress, and other content were
provided. Patients” health records were established to
document basic information, disease status, medication
use, etc., and targeted health reminders were set based
on the record information, such as medication time,
follow-up appointment time, and dietary precautions.
K (Knowledge, Knowledge Acquisition):

Knowledge Assessment and Enhancement: Within
24 hours of patients’ admission, their understanding
of CHF and volume management knowledge was
established wusing a self-designed questionnaire.
Personalized knowledge enhancement plans were
developed based on the assessment results. One-on-
one knowledge explanations were provided to patients
with poor knowledge mastery, using auxiliary tools
such as pictures and models to help them understand.
Patients with good knowledge mastery were
encouraged to share their own experiences and further
expand related knowledge (such as CHF prevention
measures).

Interactive learning: Group discussion activities were
organized for patients and their families, focusing on
common issues in volume management, such as “how
to accurately record daily water intake” and “how to
adjust diet when edema occurs” to share experiences
and insights. Scenario simulation teaching was
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conducted. Different volume management scenarios
(such as sudden weight gain, severe thirst in patients)
were set up. Patients and their families were asked to
simulate response measures, while nurses provided
on-site guidance and corrections.

3) A (Attitude, Attitude Transformation)
Psychological support and Motivation stimulation:
A good nurse-patient relationship was established.
Primary nurses communicated with patients regularly
to understand their psychological status, and provided
personalized psychological counseling for patients’
concerns (such as worrying about disease prognosis,
fearing dietary and activity restrictions). Patients with
well-controlled conditions and active cooperation
in treatment and nursing were invited to share
their experiences to stimulate patients’ enthusiasm
and confidence in actively participating in volume
management and to help them establish a correct
attitude towards treatment.

Family support promotion: Health education was
provided for patients’ family members, emphasizing the
importance of family support in volume management,
and guiding family members on how to assist patients
in dietary control and weight monitoring. Family
members were encouraged to participate in the nursing
process, such as recording daily diet and water intake
with patients and supervising patients’ activities.
Frequent seminars for family members were organized
to exchange nursing experiences and address any
problems.

4) P (Practice, Behavior Implementation):

Precise volume monitoring: The nursing team trained
patients to measure body weight using a standardized
protocol (such as early morning fasting, after urination,
wearing the same clothing) and to document the
measurements accurately. In cases of significant weight
increase within a short period (such as more than 1kg
in one day), patients were instructed to contact medical
staff immediately. Patients were taught to record 24
hours fluid intake and output, including water intake
from drinking, water content in food, urine volume,
and sweat volume, using a unified record form. Nurses
regularly reviewed records and provided guidance
and corrections.

Precise dietary management: Personalized dietary
plans were developed for patients based on their
weight, cardiac function status, and activity level.
Food models and pictures were used to intuitively
show patients the salt and water content of different
foods, helping them choose appropriate foods. For
patients with comorbidities such as diabetes, dietitians
were invited to develop comprehensive dietary plans
to ensure balanced nutrition while meeting volume
management needs. Dietary implementation was
regularly evaluated and adjusted.

Activity and Rest guidance: Individualized activity
plans (such as walking, Tai Chi) for patients were
developed based on their NYHA classification and
physical condition, with detailed arrangements for
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exercise intensity and duration. Patients were advised
to schedule rest periods appropriately, maintain
adequate sleep, and avoid overexertion and emotional
stress. Activity volume and sleep quality were
monitored through smart bracelets and other devices,
and activity and rest plans were adjusted based on the
data.

Follow-up and Transitional care: After discharge,
regular follow-ups were conducted via phone calls
and WeChat, with the frequency of once each in the
1st week, 2nd week, 1st month, and 3rd month after
discharge.

Standardization and delivery: All patients in the
intervention group received a standardized core
package for volume management guided by the
IKAP framework. The core components included
baseline assessment within 24 hours of admission,
structured education at least once per week during
hospitalization, daily bedside reinforcement with
review of weight and intake-output records, and use
of standardized self-monitoring tools with predefined
alert thresholds. Each structured education session
typically lasted approximately 15 to 20 minutes,
and bedside reinforcement was incorporated into
routine nursing rounds. Post-discharge follow-up was

scheduled at one week, two weeks, one month, and
three months. The intervention was delivered by a
dedicated heart failure nursing team under a unified
protocol, and documentation was standardized using
the same monitoring forms. Supervisory checks were
conducted regularly to support implementation
fidelity. Individual tailoring was limited to the delivery
format and emphasis of education according to patient
literacy and needs, while the core components and
schedule remained consistent across participants.
Observation indicators:

The following indicators were collected for all patients:
Self-volume management ability, assessed using the
Self-Care of Heart Failure Index (SCHFI) before and
after intervention. The index includes three dimensions:
self-management confidence, self-management
maintenance, and self-management ability, with scores
ranging from 0 to 100. A higher score indicates stronger
self-volume management ability.

Cardiac  Function, evaluated via ultrasound
examination before and after intervention to measure
left ventricular end-diastolic diameter (LVEDD), left
ventricular end-systolic diameter (LVESD), and left
ventricular ejection fraction (LVEF).

Self-volume management effect was evaluated using

Table-I: Comparison of General Data Between the Two Groups.

Item Study Group(n=59) Control Group(n=>56) X P
Gender[n(%)]
- Male 38(64.41) 39(69.64)

0.356 0.551
- Female 21(35.59) 17(30.36)
Age(x+s, years) 69.77+6.05 70.28+5.71 0.464 0.643
Course of Disease(xts, years) 412+1.32 4.05%1.56 0.260 0.795
NYHA stage[n(%)]
- Grade II 16(27.12) 18(32.14)
- Grade III 24(40.68) 23(41.07) 0.532 0.767
- Grade IV 19(32.20) 15(26.79)
Body Mass Index(x+s, kg/m?) 23.05+2.19 22.94+2.35 0.260 0.796
Education Level[n(%)]
- Primary School and Below 35(59.32) 32(57.14)
- Middle School 11(18.64) 14(25.00) 0.808 0.668
- College and Above 13(22.03) 10(17.86)
Per Capita Monthly Household Income[n(%)]
<3000 Yuan 38(64.41) 34(60.71)

0.167 0.682
>3000 Yuan 21(35.59) 22(39.29)
Living Status[n(%)]
- Living Alone 8(13.56) 11(19.64)

— 0.771 0.380

- Not Living Alone 51(86.44) 45(80.36)
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Table-II: Comparison of Self-volume Management Ability Between the Two Groups (X+s, Scores).

Time Group Nuénber of Self—man‘ugement Self—n?anagement Self—man‘a.gement
ases Confidence Maintenance Ability
Study Group 59 62.7246.36 65.77+5.28 61.23+7.05
Before Control Group 56 64.05+5.40 66.64+6.06 60.99+8.15
Intervention | 1.206 0.822 0.169
p 0.230 0.413 0.866
Study Group 59 86.95+7.55 84.80+6.14 87.80+5.17
After Control Group 56 83.08+6.68 81.42+5.95 84.62+4.94
Intervention |4 2.905 2.995 3.369
P 0.004 0.003 0.001
volume-management-related indicators extracted education level, per capita monthly household income,

from routine clinical records, including extravascular
lung water index (ELWI), cardiac output, and vascular
volume. ELWI reflects pulmonary fluid burden and
serves as a quantitative surrogate of pulmonary
congestion, whereas vascular volume reflects
intravascular filling status and overall circulatory
volume.

Complication rate for complications such as atrial
fibrillation, embolism, cardiogenic shock, and
arrhythmia.

Statistical analysis: Data were analyzed using SPSS
26.0. Measurement data were expressed as mean *
standard deviation (\ bar{x}\ pm s) and compared using
the t-test. Count data were expressed as frequency and
composition ratio (%) and compared using the x? test. A
P value < 0.05 was considered statistically significant.

RESULTS

There were no statistically significant differences
in general information (such as gender, age, disease
duration, NYHA classification, body mass index,

and living status) between the two groups (P>0.05),
indicating comparability (Table-I).

Before the nursing intervention, there were no
significant differences in self-management confidence,
self-management maintenance, and self-management
ability scores between the two groups (P > 0.05). Table-
II After intervention, scores on the three dimensions
increased in both groups compared with pre-
intervention scores, and the study group showed
higher scores than the control group (P < 0.05).

Pre-intervention values of left ventricular end-
diastolic diameter (LVEDD), left ventricular end-
systolic diameter (LVESD), and left ventricular ejection
fraction (LVEF) were comparable in the two groups
(P > 0.05). After intervention, LVEDD and LVESD
decreased in both groups, while LVEF increased from
pre-intervention levels. Moreover, the indices in the
study group were superior to those in the control
group (P < 0.05; Table-III).

Before intervention, there were no significant
differences in the extravascular lung water index,

Table-III: Comparison of Self-volume Management Ability Between the Two Groups (X+s).

Time Group Nu(;:ﬂber of Self-man.agement Self-management Self-mmagement
ases Confidence Maintenance Ability
Study Group 59 62.72+6.36 65.77+5.28 61.23+7.05
Before Control Group 56 64.05+5.40 66.64+6.06 60.99+8.15
Intervention | 1.206 0.822 0.169
P 0.230 0.413 0.866
Study Group 59 86.95+7.55 84.80+6.14 87.80+5.17
After Control Group 56 83.08+6.68 81.42+5.95 84.62+4.94
Intervention | 4 2.905 2.995 3.369
p 0.004 0.003 0.001
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Table-IV: Comparison of Self-volume Management Effect Between the Two Groups(X+s).

Time Group Nuéﬂber of Extravascular Lung Water Cardiac Qutput Vascular .
ases Index(ml/kg) (L/min) Volume(L/min)
Study Group 59 4.30+0.41 3.09+0.32 0.57+0.09
Before Control Group 56 4.19+0.50 3.13+0.29 0.59+0.08
Intervention | 4 1.293 0.701 1.257
p 0.199 0.485 0.211
Study Group 59 8.09+0.73 4.83+0.44 1.25+0.15
After Control Group 56 7.69+0.49 4.09+0.53 1.09£0.13
Intervention | 4 2.574 8.163 6.099
P 0.011 0.000 0.000

cardiac output, and vascular volume between the
two groups (P > 0.05). Table-IV post-intervention
values of the three indicators in both groups
significantly increased and were considerably higher
in the study group than in the control group (P <
0.05). The incidence of complications in the study
group (3.38%) was significantly (P < 0.05) lower than
that in the control group (14.29%), as summarized in
Table-V.

DISCUSSION

The results of the study show that IKAP theory-
based nursing is associated with improved self-
volume management ability, cardiac function, better
self-volume management effect, and reduced risk of
complications in elderly patients with CHF.

Volume management throughout the entire course
of CHF treatment directly affects patients” prognosis
and quality of life.'* In agreement with this observation,
the results of this study showed that the scores
of self-management confidence, self-management
maintenance, and self-management ability in the
study group were significantly higher than those in
the control group (P < 0.05). These results further
confirm that precision nursing guided by the IKAP
theory can effectively improve patients’ self-volume
management ability. The results of this study are
consistent with previous research. A study by Gong
Y et al.”® found that the volume management program

based on the IKAP theory, which implements all-
round intervention based on information, knowledge,
belief, and behavior, can effectively improve the
quality of life, weight management ability, and dry
body weight compliance rate of heart failure patients,
reduce levels of B-type natriuretic peptide level and
lower readmission rate during the vulnerable period.

A study by Rogers C et al.’® reported that volume
management in the elderly CHF patients is challenging
due to age-related cognitive decline and insufficient
mastery of disease management knowledge. The
precision nursing, based on the IKAP theory, conducts
progressive interventions through the “information-
knowledge-belief-behavior” process. It conveys the
core knowledge of volume management (such as
controlling fluid intake and the importance of weight
monitoring) through diverse formats, including
graphic manuals and video explanations. Patients’
understanding of disease management is further
strengthened through repeated education and one-on-
one Q&A sessions. This nursing approach enhances
patients” self-management competency through
methods such as sharing successful cases and family
collaborative supervision. It encourages patients to
actively and systematically adopt behaviors such
as diet and monitoring of intake and output.” In
contrast, conventional nursing mainly focuses on the
passive implementation of medical orders and simple
oral education, lacking a systematic approach and

Table-V: Comparison of complications between the two groups [n (%)].

Group I;?ZZ:;" Atrial fibrillation Embolism Cmg:gf]fmc Arrhythmia Total ;Z;:ezdence
Study group 59 1(1.69) 0(0.00) 0(0.00) 1(1.69) 2(3.38)
Control group 56 2(3.57) 1(1.79) 2(3.57) 3(5.36) 8(14.29)
x> 4.296
P 0.038

Pak J Med Sci March 2026 Vol. 42 No.3  www.pjms.org.pk 676



individualized care. Therefore, it is less effective at
stimulating patients” subjective initiative, resulting in
limited improvement in self-management.

This study found that while nursing intervention
reduced LVEDD and LVESD and increased LVEF
in both groups, the improvement in patients in the
study group was significantly greater than that in
the control group (P < 0.05). The precision nursing
based on the IKAP theory, therefore, has a positive
effect on optimizing patients’ cardiac function. It is
plausible that this nursing mode improves patients’
compliance with volume management, reduces fluid
retention, effectively lowers preload, and reduces the
burden on the heart. Furthermore, through continuous
health guidance, this nursing approach helps patients
reasonably adjust diuretic use, optimize their diet, and
maintain hemodynamic stability, thereby promoting
improvements in cardiac structure and function.
In contrast, conventional nursing lacks in-depth
guidance and cannot fully meet the individual needs
of patients, therefore reducing its effect on cardiac
function improvement.’”® A study by Wang W et al.”
found that the continuous nursing based on the IKAP
mode for elderly patients with coronary heart disease
complicated with heart failure improves patients’
compliance with medical advice, facilitates the recovery
of patients’ cardiac function, and thus achieves the goal
of improving their quality of life, which is consistent
with the view of this study.

A plausible explanation for the greater improvement
in LVEF and the greater reduction in LVEDD and
LVESD in the intervention group is that IKAP-guided
precision nursing strengthens key self-care behaviors
and care processes that support decongestion and
hemodynamic stability.?*?* Information delivery and
knowledge reinforcement may improve patients’
understanding of sodium and fluid restriction and
the clinical meaning of daily weight and intake-
output monitoring, thereby improving the quality
and consistency of self-monitoring.*® Attitude
and motivation support, together with caregiver
involvement, may enhance self-efficacy and treatment
adherence, including adherence to prescribed diuretics
and other guideline-directed therapies.?® In the
practice stage, the use of standardized monitoring
records and alert thresholds may facilitate earlier
recognition of symptom changes and timely contact
with healthcare providers, which may reduce
recurrent congestion and repeated decompensation
episodes.??22  Collectively, these behavior and
process improvements may plausibly mitigate volume
overload and adverse ventricular remodeling, which
is consistent with the observed echocardiographic
changes.?* Future prospective studies should
directly assess adherence, care-process fidelity, and
downstream outcomes such as readmission to further
validate these pathways.
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In this study, the precision nursing based on the IKAP
theory was associated with a considerable improvement
in extravascular lung water index (ELWI), cardiac
output, and vascular volume compared to the standard
nursing (P <0.05). Although ELWI and vascular volume
are less commonly reported in nursing research, both
parameters provide clinically meaningful information
for chronic heart failure volume management.
Congestion and volume overload are major drivers of
symptom deterioration, decompensation events, and
subsequent healthcare utilization.>*?” ELWI quantifies
pulmonary fluid burden and can help reflect the
pulmonary component of congestion, which is closely
linked to dyspnea and acute decompensation risk.?%
Vascular volume, as a volume-related hemodynamic
parameter, reflects intravascular filling status and
circulatory volume and can complement symptom-
based assessment when characterizing volume
status.”'?? Interpreting these indicators together with
improved self-care performance may help explain
how IKAP-guided precision nursing supports
earlier detection of volume changes and more timely
behavioral or treatment adjustment.??? Nevertheless,
measurement and documentation practices may vary
across institutions; therefore, future prospective
studies should standardize these assessments and
further validate their prognostic utility in nursing-led
interventions.?

Furthermore, the incidence of complications in the
study group (3.38%) was significantly lower than
in the control group (14.29%), further reflecting the
clinical advantages of precision nursing based on
the IKAP theory. Elderly CHF patients are prone
to complications such as acute pulmonary edema
and electrolyte imbalance due to improper volume
management. The precision nursing, based on the IKAP
theory, dynamically evaluates patients’” volume status,
promptly identifies and corrects misunderstandings in
volume management, guides patients to adjust fluid
intake based on weight changes, and standardizes their
medication. Additionally, with family participation
and remote monitoring, this nursing approach ensures
comprehensive patient management and effectively
reduces the risk of volume-related complications.
The results of this study are consistent with previous
research’® and further demonstrate that behavioral
intervention can improve the outcomes of CHF
patients more effectively than passive management in
conventional nursing.

The IKAP-guided precision nursing program is
primarily education- and behavior-oriented and can be
delivered as a modular package integrated into routine
nursing workflows, with limited additional equipment
requirements. From an operational perspective, the
main resource inputs are staff time for structured
education, reinforcement of self-monitoring, and
post-discharge follow-up; however, the observed
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reduction in complications and improvement in self-
management may plausibly translate into lower
downstream healthcare utilization, although direct
cost data were not collected in this retrospective study
and formal cost-effectiveness evaluation is required.
Implementation in under-resourced settings may face
challenges such as constrained nurse-to-patient ratios,
variability in staff training, limited access to digital
tools, difficulties maintaining follow-up, and reduced
adherence among patients with low health literacy.
Practical adaptations may include simplified low-
literacy materials, structured caregiver engagement,
tiered follow-up that prioritizes high-risk patients,
brief group education sessions during hospitalization,
and telephone-based follow-up when internet access
is limited. Future multi-center prospective studies
should incorporate implementation metrics and
health-economic analyses to evaluate scalability and
real-world value.

This study provides theory-driven real-world
evidence by operationalizing an IKAP-guided precision
nursing pathway specifically targeting volume
management in elderly patients with chronic heart
failure. The intervention was structured and potentially
reproducible within routine nursing workflows,
incorporating standardized self-monitoring, caregiver
involvement, and scheduled follow-up. In addition,
the outcome assessment was clinically meaningful and
multidimensional, including self-care ability, volume-
management-related indicators, cardiac function
parameters, and complications, which enhances
interpretability for nursing practice and supports
translation into clinical care.

Future studies should validate these findings using
multi-center prospective designs, ideally randomized
or quasi-experimental approaches with adequate
adjustment for confounders. Longer follow-up is
needed to evaluate hard clinical endpoints such as
readmission, mortality, and health-related quality
of life. Process evaluation is also warranted to
examine intervention fidelity, adherence trajectories,
and the mechanisms linking IKAP components to
behavioral change and clinical outcomes. Finally,
health-economic and implementation-science studies
should be incorporated to assess scalability, resource
requirements, and adaptation strategies, particularly
in under-resourced settings.

Limitations: Despite these strengths, several
limitations should be acknowledged. This single-center
retrospective study had a relatively small sample
size, which may introduce selection bias and limit the
generalizability of the findings. Although baseline
characteristics were compared using P values and test
statistics, non-significant differences do not necessarily
indicate true equivalence in a small retrospective
cohort; therefore, residual confounding cannot be fully
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excluded. Future studies should adopt more robust
strategies to assess and control baseline imbalances,
including standardized mean differences, propensity
score methods, and multivariable adjustment. In
addition, the intervention period was relatively
short and long-term follow-up outcomes were not
available, such as readmission and health-related
quality of life. Therefore, multicenter, large-sample
prospective studies, preferably with randomized or
quasi-experimental designs and extended follow-up,
are warranted to confirm the long-term effectiveness
of IKAP-guided precision nursing in elderly patients
with chronic heart failure.

CONCLUSION

IKAP-guided precision nursing was associated
with improved self-volume management ability,
better cardiac function, and more favorable volume-
management-related outcomes in elderly patients
with chronic heart failure, while reducing the risk of
complications. These findings support the clinical
value of a structured, theory-driven nursing strategy
for volume management in this population. This
approach may be particularly suitable for older
patients with preserved cognitive and communication
ability, adequate motivation for self-monitoring, and
strong caregiver or family support, as these factors
facilitate sustained adherence and follow-up. Future
prospective studies with stratified designs, longer
follow-up, and hard clinical endpoints are warranted
to confirm subgroup-specific benefits and long-term
effectiveness.

Recommendations: Future studies should explore
integrating the IKAP theory with intelligent wearable
devices and mobile medical platforms to enable real-
time monitoring and remote intervention in volume
management.

REFERENCES

1. Zhang X, Gao S, Wei S. Efficacy of comprehensive nursing
intervention on nursing outcomes and prognostic quality of
life in elderly patients with chronic heart failure. Pak ] Med Sci.
2024;40(11):2613-2618. doi: 10.12669/ pjms.40.11.9241

2. Wintrich J, Berger AK, Bewarder Y, Emrich I, Slawik J, B6hm
M. Update on diagnostics and treatment of heart failure. Herz.
2022;47(4):340-353. doi: 10.1007/s00059-021-05062-x

3. McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach
A, Bohm M, et al. 2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure. Eur Heart J.
2021,;42(36):3599-3726. doi: 10.1093/ eurheartj/ ehab368

4. Roger VL. Epidemiology of Heart Failure: A Contemporary
Perspective. Circ Res. 2021;128(10):1421-1434. doi: 10.1161/
CIRCRESAHA.121.318172

5. Du H, Wonggom P, Tongpeth J, Clark RA. Six-Minute Walk Test
for Assessing Physical Functional Capacity in Chronic Heart
Failure. Curr Heart Fail Rep. 2017;14(3):158-166. doi: 10.1007/
$11897-017-0330-3

6. GuoZ, WangL, Yu], Wang Y, Yang Z, Zhou C. The role of SGLT-
2 inhibitors on health-related quality of life, exercise capacity,
and volume depletion in patients with chronic heart failure: a
meta-analysis of randomized controlled trials. Int J Clin Pharm.
2023;45(3):547-555. doi: 10.1007/s11096-022-01504-6

www.pjms.org.pk 678



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Alvarez P, Sianis A, Brown J, Ali A, Briasoulis A. Chronic
disease management in heart failure: focus on telemedicine and
remote monitoring. Rev Cardiovasc Med. 2021;22(2):403-413. doi:
10.31083/j.rcm2202046

Ordonez-Piedra J, Ponce-Bland6n JA, Robles-Romero JM, Gémez-
Salgado J, Jiménez-Picon N, Romero-Martin M. Effectiveness of
the Advanced Practice Nursing interventions in the patient with
heart failure: A systematic review. Nurs Open. 2021;8(4):1879-
1891. doi: 10.1002/nop2.847

Zhang N, Li Q, Chen S, Wu Y, Xin B, Wan Q, et al. Effectiveness of
nurse-led electronic health interventions on illness management
in patients with chronic heart failure: A systematic review and
meta-analysis. Int ] Nurs Stud. 2024;150:104630. doi: 10.1016/j.
ijnurstu.2023.104630

Li XQ. Effects of high-quality nursing care on psychological

outcomes in  patients with  chronic heart failure.
Medicine  (Baltimore).  2019;98(41):e17351.  doi: 10.1097/
MD.0000000000017351

Li XX, DuXW, Song W, Lu C, Hao WN. Effect of continuous nursing
care based on the IKAP theory on the quality of life of patients
with chronic obstructive pulmonary disease: A randomized
controlled study. Medicine (Baltimore). 2020;99(11):e19543. doi:
10.1097/MD.0000000000019543

Ji J, Cai Y. Effects of IKAP model on self-management and
treatment compliance in elderly patients with cardiovascular and
cerebrovascular diseases. Anhui Med Pharma J. 2022;26(1):140-
142. doi: 10.3969/.issn.1009-6469.2022.01.032

Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin
MM, et al. 2022 AHA / ACC/HFSA Guideline for the Management
of Heart Failure: A Report of the American College of Cardiology/
American Heart Association Joint Committee on Clinical Practice
Guidelines. Circulation. 2022;145(18):e895-e1032. doi: 10.1161/
CIR.0000000000001063

Tsutsui H, Albert NM, Coats AJS, Anker SD, Bayes-Genis A,
Butler J, et al. Natriuretic peptides: role in the diagnosis and
management of heart failure: a scientific statement from the Heart
Failure Association of the European Society of Cardiology, Heart
Failure Society of America and Japanese Heart Failure Society.
Eur J Heart Fail. 2023;25(5):616-631. doi: 10.1002/ ejhf.2848

Gong Y, Li Y, Chen X, Shang Y, Feng Q. Effects of WeChat carrier
information-knowledge-attitude-practice collaborative nursing
intervention on health literacy and social support in elderly
patients with chronic heart failure. Chinese Evidence Based Nurs.
2025;11(2):277-280. doi: 10.12102/j.issn.2095-8668.2025.02.016
Rogers C, Bush N. Heart Failure: Pathophysiology, Diagnosis,
Medical Treatment Guidelines, and Nursing Management. Nurs
Clin North Am. 2015;50(4):787-799. doi: 10.1016/j.cnur.2015.07.012
Petkovic J, Duench S, Trawin J, Dewidar O, Pardo Pardo J, Simeon
R, et al. Behavioural interventions delivered through interactive
social media for health behaviour change, health outcomes, and
health equity in the adult population. Cochrane Database Syst
Rev. 2021;5(5):CD012932. doi: 10.1002/14651858.CD012932.pub2
Huang Z, Yap Q, Chan Y, Ho J, Tan S, Koh W, et al. Knowledge
of Heart Disease, Preventive Behavior and Source of
Information in a Multi-ethnic Asian Population: A Population-
Based Survey. ] Community Health. 2021;45(1):31-30. doi:
10.1007/510900-020-00838-4

Wang W. Effect of continuous nursing based on the IKAP model
on medical compliance behavior and quality of life in elderly
patients with coronary heart disease complicated with heart
failure. Knowledge Cardiovas Dis Prevent Treat. 2021;11(35):34-
36. doi: 10.3969/j.issn.1672-3015(x).2021.35.010

Jaarsma T, Hill L, Bayes-Genis A, La Rocca HB, Castiello T,
Celutkiene J, et al. Self-care of heart failure patients: practical
management recommendations from the Heart Failure
Association of the European Society of Cardiology. Eur ] Heart
Fail. 2021;23(1):157-174. doi: 10.1002/ ejhf.2008

Pak J Med Sci

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Wu X, Li Z, Tian Q, Ji S, Zhang C. Effectiveness of nurse-led heart
failure clinic: A systematic review. Int ] Nurs Sci. 2024;11(3):315-
329. doi: 10.1016/j.ijnss.2024.04.001

Iyngkaran P, Patel T, Asadi D, Siddique I, Gupta B, de Courten M,
et al. Efficacy of nurse-led and multidisciplinary self-management
programmes for heart failure with reduced ejection fraction: An
umbrella systematic review. Biomedicines. 2025;13(8):1955. doi:
10.3390/ biomedicines13081955

Pereira Sousa ], Neves H, Pais-Vieira M. Does symptom
recognition improve self-care in patients with heart failure? A
pilot study randomised controlled trial. Nurs Rep. 2021;11(2):418-
429. doi: 10.3390/nursrep11020040

Wang L, Zhao Y, Han L, Zhang H, Chen H, Liu A, et al
Pharmacist-led management model and medication adherence
among patients with chronic heart failure: A randomized clinical
trial. JAMA Netw Open. 2024;7(12):e2453976. doi: 10.1001/
jamanetworkopen.2024.53976

Babygeetha A, Devineni D. Social support and adherence to self-
care behavior among patients with coronary heart disease and
heart failure: A systematic review. Eur ] Psychol. 2024;20(1):63-77.
doi: 10.5964/ ejop.12131

Wattanachayakul P, Kittipibul V, Salah HM, Yaku H, Nuifiez J,
la Espriella RD, et al. Non-invasive heart failure monitoring:
leveraging smart scales and digital biomarkers to improve heart
failure outcomes. Heart Fail Rev. 2024;29(5):1145-1156. doi:
10.1007/s10741-024-10426-6

de la Espriella R, Cobo M, Santas E, Verbrugge FH, Fudim M,
Girerd N, et al. Assessment of filling pressures and fluid overload
in heart failure: an updated perspective. Rev Esp Cardiol (Engl
Ed). 2023;76(1):47-57. doi: 10.1016/j.rec.2022.07.009

Rocha BML, Cunha GJL, Freitas P, Lopes PMD, Santos AC,
Guerreiro S, et al. Measuring lung water adds prognostic value in
heart failure patients undergoing cardiac magnetic resonance. Sci
Rep. 2021;11(1):20162. doi: 10.1038/541598-021-99816-6

Li H, Chen J, Hu PX. Cardiopulmonary ultrasound correlates of
pleural effusions in patients with congestive heart failure. BMC
Cardiovasc Disord. 2022;22(1):198. doi: 10.1186/s12872-022-
02638-1

Gavelli F, Shi R, Teboul JL, Azzolina D, Mercado P, Jozwiak M, et
al. Extravascular lung water levels are associated with mortality:
a systematic review and meta-analysis. Crit Care. 2022;26(1):202.
doi: 10.1186/513054-022-04061-6

Kittipibul V, Yaranov DM, Biegus ], Gray JM, Molinger J, Silver
MA, et al. Prognostic implications of volume status assessed by
blood volume analysis in ambulatory heart failure. Am Heart J.
2024;271:178-181. doi: 10.1016/j.ahj.2024.02.009

Wu Y, Tian P, Liang L, Chen Y, Feng J, Huang B, et al. Estimated
plasma volume status adds prognostic value to hemodynamic
parameters in advanced heart failure. Intern Emerg Med.
2023;18(8):2281-2291. doi: 10.1007/511739-023-03422-5

Authors’ contributions:

LM and LT: Literature search, study design and
manuscript writing.

YL, YX and SH: data collection, data analysis and
interpretation. Critical Review.

LM and LT: manuscript revision and validation and is
responsible for the integrity of the study.

All authors have read and approved the final
manuscript.

March 2026 Vol.42 No. 3

www.pjms.org.pk 679



	OLE_LINK1
	_Hlk209598064
	_Hlk145239943
	_Hlk180000893
	_Hlk145258662
	_Hlk145256863
	_Hlk145437010
	_Hlk145700130
	_Hlk145698639
	_Hlk152433173
	_Hlk193118614
	_Hlk193118595
	_Hlk193118729
	_Hlk193118744
	_Hlk219725790
	OLE_LINK14
	OLE_LINK5
	OLE_LINK1
	OLE_LINK7
	OLE_LINK2
	OLE_LINK1
	_Hlk209105085
	OLE_LINK1
	_Hlk181877718
	_Hlk181876519
	_Hlk218520941
	_2w5ecyt
	_3vac5uf
	_Hlk207215023
	_Hlk201042351
	_Hlk201513635
	_Hlk201494637
	_Hlk201595369
	_Hlk202090334
	_Hlk202086274
	_Hlk86061100
	_Hlk218763203
	_Hlk219110944
	_Hlk218763266
	_Hlk219111761
	_Hlk209532004
	OLE_LINK75
	_Ref207554337
	_Int_1KdyIgSr
	_Int_qcwHTDsW
	_Int_goIsER1E
	_Int_sowNK7Os
	_Int_ftaE9YnM
	_Int_bgtroh5K
	_Int_lpOyPvKL
	_Int_uFQ6ef7h
	_Int_yqiYVfyO
	_Int_2m2x5OpH
	_Int_261IucfF
	_Int_zTsJlzjP
	_Int_LSo6VTxI
	_Hlk211954470
	_Hlk211965365
	_Hlk212537591
	_Hlk218865007
	_Hlk203900652
	_Hlk199276503
	_Hlk209432463
	_Hlk188877209
	_Hlk188877233
	_Hlk39966851
	_Hlk207701541
	_Hlk207699369
	_Hlk207790319
	_Hlk207790244
	_Hlk199155613
	_Hlk166269876
	_Hlk212543277
	_Hlk204685173
	_Ref139545059

