
Am J Transl Res 2024;16(12):7803-7816
www.ajtr.org /ISSN:1943-8141/AJTR0158265

https://doi.org/10.62347/BQYW5913

Original Article
Effects of multidisciplinary collaborative  
treatment in patients with chronic heart failure

Wei Song1, Liu Hu2, Li Geng2, Ping Hu1

1Department of Cardiology, Wuhan Asia Heart Hospital, Wuhan 430022, Hubei, China; 2Department of Nursing, 
Wuhan Asia Heart Hospital, Wuhan 430022, Hubei, China

Received June 4, 2024; Accepted December 1, 2024; Epub December 15, 2024; Published December 30, 2024

Abstract: Objective: To evaluate the impact and prognosis of a multidisciplinary discharge preparation service mod-
el for patients with chronic heart failure. Methods: A total of 100 patients with chronic heart failure who visited the 
Wuhan Asia Heart Hospital from January 2022 to September 2023 were included. The patients were divided into 
an experimental group, receiving a multidisciplinary discharge preparation service, and a control group, receiving 
conventional treatment. Primary outcomes included New York Heart Association (NYHA) Functional Classification, 
Left Ventricular Ejection Fraction (LVEF), Serum Uric Acid (SUA) levels, Creatinine Clearance Rate (Ccr), Serum Potas-
sium levels, cardiac death count, and the frequency of heart failure-related hospitalizations. Comparisons between 
the two groups were conducted to evaluate the effectiveness of the multidisciplinary service model. Results: After 
3 months of treatment, both groups showed significant reductions in NYHA scores, with notable differences before 
and after treatment (t=-2.631, P=0.025). LVEF levels decreased in both groups following 3 months of discharge 
preparation service (t=-4.741, P=0.003). The experimental group exhibited greater improvements in SUA and Ccr 
indices. The highest serum potassium level reached approximately 4.68 mmol/L when LVEF > 50%. In the experi-
mental group, there was 1 case of cardiac death and 6 cases of heart failure-related readmission, while the control 
group had 2 cases of cardiac death and 8 cases of heart failure-related readmission. There were no significant 
differences between the two groups in terms of hypoglycemia, urinary tract infections, and gastrointestinal adverse 
reactions (all P > 0.05). Conclusion: The multidisciplinary discharge preparation service model significantly im-
proves the clinical condition of patients with chronic heart failure, reducing the risk of heart failure-related deaths 
and rehospitalizations.
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Introduction

In the 21st century, global public health faces 
significant challenges, with the management 
and treatment of chronic heart failure (CHF) 
being particularly prominent. CHF, a prevalent 
cardiovascular disease, has become a global 
public health issue [13, 23]. It often results in a 
progressive decline in heart function, adversely 
affecting patients’ life expectancy [11, 12, 22, 
31]. CHF is a complex clinical syndrome char- 
acterized by structural or functional cardiac 
abnormalities, leading to elevated intracardiac 
pressure and reduced cardiac output. The main 
symptoms include dyspnea, fatigue, and fluid 
retention (pulmonary congestion, systemic con-
gestion, and peripheral edema), representing 

the final stage and primary cause of death for 
most cardiovascular diseases [2, 30]. The high 
incidence, mortality rate, and poor prognosis  
of CHF highlight the urgent need for effective 
clinical management [20]. The incidence of CHF 
increases with age, ranging from 1% at age 55 
to 10% at age 70, with a continuously rising 
prevalence [20].

Current management strategies for CHF include 
pharmacological treatment, lifestyle modifica-
tions, and surgical interventions. Commonly 
used medications include diuretics, β-blockers, 
ACE inhibitors, and angiotensin receptor block-
ers. Additionally, cardiac rehabilitation and reg-
ular follow-up are essential components of pa- 
tient care, aiming to prevent disease progres-
sion and reduce hospitalization rates [2, 10]. 

http://www.ajtr.org
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Despite these interventions, CHF remains a sig-
nificant challenge for healthcare systems due 
to its complex nature and the need for individu-
alized care. This necessitates the development 
of innovative models that can effectively inte-
grate various aspects of patient management.

Discharge Preparation Services (DPS), a key 
component of Transitional Care, provide pa- 
tients with comprehensive and continuous ca- 
re through identification, evaluation, planning, 
implementation, and assessment. DPS aims to 
evaluate patient needs and formulate person-
alized discharge preparation plans based on 
specific conditions, patient characteristics, and 
environmental factors, playing a crucial role in 
patient management [21, 34]. Implementing 
DPS can ensure continuity of care for elderly 
CHF patients across different living environ-
ments, enhance discharge readiness, shorten 
hospital stays, and reduce readmission rates 
[1]. Previous studies have shown that multidis-
ciplinary approaches can improve the discharge 
process and quality of life, making it a promis-

This retrospective study was conducted at 
Wuhan Asia Heart Hospital from January 2022 
to September 2023, involving 100 patients 
diagnosed with CHF, with 50 patients in each of 
the experimental and control groups. The inclu-
sion criteria were as follows: (1) Age between 
65 and 80 years; (2) Left Ventricular Ejection 
Fraction (LVEF) below 40%; (3) Heart function 
classified as Grade II to IV.

The exclusion criteria were: (1) Estimated glo-
merular filtration rate (eGFR) below 60 mL/
min/1.73 m2; (2) Blood pressure below 90/60 
mmHg; (3) Severe liver or kidney dysfunction; 
(4) Acute left heart failure, cardiogenic shock, 
malignant arrhythmias, high-grade atrioventric-
ular block, or severe heart valve disease; (5) 
Presence of malignant tumors or autoimmune 
diseases (Figure 1).

The experimental group received a multidisci-
plinary DPS involving physicians, nurses, nutri-
tionists, and pharmacists, while the control 
group received standard DPS. The study was 

Figure 1. Flow chart of study. A total of 119 patients were enrolled in the 
study, with 100 patients ultimately completing the study, achieving a com-
pletion rate of 84.0%.

ing treatment model [8, 24, 
33]. However, there is a lack of 
in-depth analysis in the aca-
demic community, and existing 
DPS models often have limita-
tions, such as limited partici-
pant engagement, insufficient 
personalization, and inadequa 
te consideration of the com-
prehensive needs of CHF pa- 
tients.

In response to these limita-
tions, there is an urgent need 
to develop and evaluate new 
DPS models. This study intro-
duces a novel multidisciplinary 
DPS model involving a team of 
professionals from various dis-
ciplines collaboratively manag-
ing and treating CHF patients. 
The study aims to explore the 
application and prognosis of 
this multidisciplinary DPS mo- 
del for patients with CHF.

Data and methods

General information
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approved by the Medical Ethics Committee of 
Wuhan Asia Heart Hospital (2024-B036). The 
sample size was calculated using PASS® ver-
sion 15.0, with a sample size of 47 being ade-
quate given the 1.3% prevalence of chronic 
heart failure.

Research methodology

A total of 100 patients were enrolled, with 50 
patients each in the experimental and control 
groups. During the discharge preparation peri-
od, the experimental group received a multidis-
ciplinary DPS model, whereas the control group 
received conventional DPS. Baseline data were 
collected for both groups, including gender, 
age, heart function, NYHA classification, comor-
bidities, and use of heart failure medications. 
Relevant indicators were collected before and 
after DPS implementation, including heart fun- 
ction parameters, renal function markers, and 
NYHA classification. Key composite events dur-
ing the study, such as readmission rates and 
cardiogenic deaths, were also recorded [4, 32].

Post-discharge quality of life and health out-
comes were compared between the two groups, 
focusing on readmission rates, mortality rates, 
improvement in heart failure symptoms, treat-
ment adherence, and patient satisfaction lev-
els. Additionally, adverse events during the  
service period, patient feedback on services, 
changes in post-discharge quality of life, and 
physical condition were also assessed. Through 
comparative analysis, this study aimed to eval-
uate the effectiveness and benefits of the mul-
tidisciplinary DPS model in patients with CHF.

Treatment protocol

Patients in the control group received standard 
DPS prior to discharge, which included medica-
tion guidance, lifestyle modification recommen-
dations, disease monitoring, and treatment 
planning [5]. These steps aimed to help patients 
manage their condition effectively, promote 
recovery, and maintain their health after hospi-
tal discharge. Comprehensive guidance and 
advice enabled patients to understand the 
nature of their disease, enhance adherence to 
treatment plans, and reduce complications, 
thereby improving their quality of life.

The experimental group implemented a multi-
disciplinary collaborative DPS model [3, 15, 

28], involving a team of specialized physicians, 
nurses, rehabilitation specialists, nutritionists, 
pharmacists, and community healthcare pro-
viders working together (Table 1). The multi- 
disciplinary nursing team offered coordinated 
referral services for patients with CHF. The pro-
tocol included:

Formation of Multidisciplinary Nursing Sub- 
groups: The team, led by a manager who also 
served as the director of the heart failure cen-
ter, consisted of 9 specialized physicians, 8 
specialized nurses, 2 pharmacists, 2 nutrition-
ists, 2 rehabilitation therapists, and 2 social 
workers. Each team member’s responsibilities 
were clearly defined, and work procedures were 
established. Treatment, follow-up, and review 
plans were developed by the specialized physi-
cians, with nurses assisting in follow-up and 
health education. Pharmacists, nutritionists, 
rehabilitation therapists, and social workers 
contributed according to their respective exper-
tise, coordinated by the team manager.

Establishment of a Data Management Center: 
A data management center was established  
to implement phased, continuous care plans. 
Specialized nursing staff collected patient 
information on CHF, which was meticulously 
recorded in the national heart failure center’s 
database to support epidemiological research.

Initial Assessment Upon Admission: Upon ad- 
mission, an initial assessment was conducted 
to identify patients at risk of delayed dischar- 
ge or those requiring continuous care after  
discharge. Identified candidates underwent a 
comprehensive assessment within 24-72 hours 
by senior responsibility nurses or specialized 
nurses. A phased implementation plan was 
devised as follows:

Phase One: Within 24 hours of admission, 
responsibility nurses conducted the initial as- 
sessment. The multidisciplinary team evaluat-
ed socioeconomic, cultural, living conditions, 
marital status, lifestyle behaviors, medical and 
nursing needs (physical function, mental/psy-
chological status, cognitive ability, daily living 
skills, self-care ability), family support, and 
community resources available upon dischar- 
ge. Based on these assessments, high-risk 
patients were identified, and specific risk fac-
tors, symptoms, and gaps in discharge prepara-
tion were noted.
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Table 1. Multidisciplinary collaborative DPS model nursing measures
Step Treatment
Multidisciplinary Collaborative DPS Care: Involves specialized physicians, nursing staff, rehabilitation physicians, 
nutritionists, pharmacists, and community nursing personnel.
Content Specific Measures

Establishment of  
multidisciplinary team

9 specialized physicians in heart failure
8 heart failure specialized nurses
2 pharmacists
2 nutritionists
2 rehabilitation therapists
2 social workers

Data Management Establish data center Collect and record patient information
Care Plan Initial Assessment: Conducted within 24 hours of admission - Multidisciplinary team  

assesses various needs and selects service recipients
Plan Development: Reassessment within 48 hours of admission and plan formulation - 
Discharge plan developed before discharge

Dietary Management Nutritionists create meal plans, Attending physician optimizes sodium intake, Nursing 
staff guide implementation

Exercise Management Rehabilitation physicians develop exercise plans - Community nursing personnel provide 
exercise videos and guidance

Follow-up 1. Weekly follow-up during the first month post-discharge
2. Bi-weekly follow-up during the second month
3. Monthly follow-up during the third month
4. Monthly follow-up within three to six months post-discharge

Phase Two: Within 48 hours of admission, the 
selected service recipients were reassessed. 
Implementation plans were developed based 
on patient profiles. Post-discharge, if patients 
were involved in home rehabilitation, commu-
nity health service centers assisted with reha-
bilitation. If patients resided in rehabilitation 
institutions, direct contact was made with the 
respective institutions to ensure continuity of 
care. Bed management doctors formulated 
post-hospital rehabilitation plans and evaluat-
ed the need for special medical equipment, 
such as home respiratory devices or suction 
apparatus. Communication with patients and 
their families ensured a clear understanding of 
post-discharge nursing needs and the fulfill-
ment of any special requirements. Three days 
before and on the day of discharge, a compre-
hensive discharge plan was formulated, includ-
ing the distribution of heart failure health guid-
ance brochures covering diet, exercise, and 
individualized treatment plans. Patients recei- 
ved on-site education regarding the disease, 
symptoms, treatment, and prognosis. Nursing 
staff instructed patients on how to accurately 
measure their weight, heart rate, and blood 

pressure, and follow-up actions were advised 
for any abnormalities.

Follow-Up Care: After discharge, patients were 
primarily followed up through telephone consul-
tations or home visits over a three-month peri-
od. The follow-up schedule included weekly  
visits during the first month, bi-weekly visits in 
the second month, and monthly visits in the 
third month. The primary objectives were to 
assess medication adherence, dietary compli-
ance, and rehabilitation exercise participation, 
and to evaluate potential safety and health 
issues. Nurses reported patient conditions to 
the multidisciplinary team for evaluation and 
adjustments in treatment, nutrition, and nurs-
ing care. Adjustments were communicated to 
lower-level healthcare institutions and patients, 
ensuring collaboration with community person-
nel for the effective implementation of patient 
rehabilitation measures. Between three and six 
months post-discharge, patients were sched-
uled for monthly follow-ups to assess cardiac 
function, treatment adherence, and self-man-
agement capabilities. Stable patients were 
invited to participate in lectures and health 
education sessions.
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Dietary Management: Nutritionists designed 
meal plans based on the patient’s dietary pref-
erences. The attending physician further re- 
fined daily sodium intake to optimize the diet 
plan. Nursing staff communicated the finalized 
diet plan to the patients and provided guidance 
for its proper implementation.

Exercise Management: Rehabilitation physi-
cians assessed the patient’s exercise toleran- 
ce and developed individualized daily exercise 
plans, specifying types, duration, and intensity 
of exercises. Community nursing personnel 
provided rehabilitation exercise videos and de- 
tailed instructions on correct techniques.

Both groups received standard treatment for 
CHF, which included a low-salt, low-fat diet and 
comprehensive therapies such as ventricular 
rate control, cardiac remodeling inhibition, and 
diuretic therapy. This study aimed to evaluate 
the effectiveness of a multidisciplinary DPS 
model for patients with CHF by comparing  
readmission rates, quality of life, and disease 
control indicators between the two groups. 
Feedback, suggestions, and insights from the 
experimental group regarding the multidisci-
plinary DPS were collected and analyzed to 
identify advantages and areas for improve- 
ment.

Tests and examination

Cardiac Function Indicators: Changes in heart 
function before and after receiving the servi- 
ces were evaluated using indicators such as 
Left Ventricular Ejection Fraction (LVEF), Left 
Ventricular End-Diastolic Diameter (LVEDD), 
and the ratio of early mitral inflow velocity to 
mitral annular early diastolic velocity (E/e).

Renal Function Indicators: Given the frequent 
occurrence of renal dysfunction in CHF patients, 
5 ml of fasting venous blood was collected, and 
serum creatinine (Scr), serum uric acid (SUA), 
and creatinine clearance rate (Ccr) were mea-
sured using the Beckman A580 automatic bio-
chemical analyzer [25, 29].

Readmission Rate: The readmission rate due to 
acute exacerbation of heart failure was calcu-
lated six months after implementing the DPS 
model, based on follow-up visits and medical 
record reviews. The readmission rate was cal-

culated as follows: (number of readmissions 
due to acute heart failure exacerbation/total 
number of cases) × 100%.

Quality of Life: The quality of life in both groups 
after receiving the services was assessed 
using the Minnesota Living with Heart Failure 
Questionnaire (MLHFQ) [7]. The MLHFQ con-
sists of 21 items that measure quality of life 
across three domains: physical, emotional, and 
other domains. Each item is scored on a scale 
of 0 to 5, with a total score ranging from 0 to 
105. Higher scores indicate a poorer quality of 
life.

Patient Satisfaction: Patient satisfaction and 
feedback were collected through questionnaire 
surveys and follow-up interviews.

Adverse Events: Any adverse events during the 
multidisciplinary DPS, including changes in 
health status and dissatisfaction with the ser-
vice in the experimental group, were recorded 
and analyzed.

Observational indicators

The study compared and analyzed changes in 
cardiac and renal function parameters, read-
mission rates, and quality of life between the 
experimental and control groups before and 
after receiving the services. Adverse events, 
including changes in health status and dissatis-
faction with the service during and after dis-
charge, were also recorded and statistically 
analyzed for both groups. Quality of life was the 
primary outcome, while changes in cardiac and 
renal function parameters, readmission rates, 
and adverse events were secondary outcomes. 
All comparisons and analyses focused on the 
patients’ overall health outcomes and satisfa- 
ction.

Statistical methods

To ensure data accuracy and reliability, statisti-
cal analysis was performed using SPSS version 
22.0, and figures were generated using Prism 
version 8.0.2. Means and standard deviations 
(SD) were used to describe the characteris- 
tics of the measurement data, and t-tests we- 
re employed for comparison. Categorical data 
were presented as percentages, and the Chi-
square test was used. All test results were con-
sidered statistically significant at P < 0.05.
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Table 2. Comparison results of general information
Variables Experiment group (n=50) Control group (n=50) P
Sex (%) 0.856
    Male 30 (60) 31 (62)
    Female 20 (40) 19 (38)
Age (years) 70.2±3.1 70.5±2.8 0.727
Systolic BP (mmHg) 125±13 126±12 0.874
Diastolic BP (mmHg) 80±9 82±8 0.612
Average Heart Rate (beats/min) 78±11 79±10 0.733
Renal Function Index /
    Scr (μmol/L) 79.6±4.6 76.9±4.3 0.074
    SUA (μmol/L) 453.5±83.5 463.2±68.7 0.063
    Ccr (mL/min) 39.5±4.8 38.3±4.6 0.086
Cardiac Function Index (LVEF, LVEDD, E/e) /
    LVEF (%) 32.9±2.5 35.9±1.9 0.051
    LVEDD (mm) 59.6±2.4 59.0±3.0 0.083
    E/e 16.3±1.6 15.8±1.0 0.071
NYHA Class (%) 0.891
    II 25 (50) 26 (52)
    III 20 (40) 19 (38)
    IV 5 (10) 5 (10)
Comorbidities (%) 0.849
    Hypertension 45 47
    Diabetes 30 28
Medications for Heart Failure (n/%) 0.882
    ACEI/ARB 30 (60) 31 (62)
    β-blockers 20 (40) 19 (38)
    Diuretics 45 (90) 46 (92)
    Cardiac glycosides 5 (10) 4 (8)
Note: LVEF: Left Ventricular Ejection Fraction; LVEDD: Left Ventricular End-Diastolic Diameter; NYHA: New York Heart Associa-
tion; Scr: Serum creatinine; SUA: Serum uric acid; Ccr: Creatinine clearance rate; ACEI/ARB: Angiotensin converting enzyme 
inhibitors/Angiotensin receptor antagonist.

Results

Comparison of baseline characteristics

In the experimental group, there were 30 males 
and 20 females, with an average age of 
70.2±3.1 years. The control group comprised 
31 males and 19 females, with an average age 
of 70.5±2.8 years. There was no significant dif-
ference in age and gender distribution between 
the two groups (P > 0.05). Similarly, there were 
no significant differences in systolic blood pres-
sure, diastolic blood pressure, or heart rate 
between the two groups. See Table 2.

In the experimental group, 25 patients were 
classified as NYHA Class II, 20 as NYHA Class 
III, and 5 as NYHA Class IV. In the control group, 

26 patients were NYHA Class II, 19 were NYHA 
Class III, and 5 were NYHA Class IV. Regarding 
comorbidities, 46% of the experimental group 
had hypertension, and 30% had diabetes, while 
in the control group, 44% had hypertension and 
28% had diabetes. There was no significant dif-
ference in the severity of disease between the 
two groups, indicating comparability.

In terms of medication use, 30 patients in the 
experimental group were on ACEI/ARB therapy, 
20 were on β-blockers, 45 were on diuretics, 
and 5 were on cardiac glycosides. In the control 
group, 32 patients were on ACEI/ARB therapy, 
19 were on β-blockers, 46 were on diuretics, 
and 4 were on cardiac glycosides. There was  
no significant difference in baseline drug treat-
ment between the two groups (P > 0.05).
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Figure 2. Comparison of heart failure management outcomes between the 
two groups. A: Changes in patient New York Heart Association (NYHA) levels 
before and after treatment. B: Changes in patient weights before and after 
treatment.

Comparison of heart failure treatment results

The pre- and post-treatment outcomes for 
heart failure management in both groups are 
illustrated in Figure 2. As shown in Figure 1, 
there was no significant difference in NYHA 
classification between the experimental group 
and control group before treatment (t=-4.285, 
P=0.053). After 3 months of treatment, both 
groups exhibited a significant reduction in 
NYHA scores. The changes in NYHA scores 
were statistically significant in both the experi-
mental and control groups (t=-3.142, P=0.023). 
There was no significant difference in baseline 
weight between the experimental and control 
groups before treatment. After 3 months of 
treatment, no statistically significant difference 
in weight change was observed within each 
group (P > 0.05), nor was there a significant dif-
ference in weight change between the experi-
mental and control groups (P > 0.05).

Comparison of cardiac function indicators 
before and after DPS

The comparison of cardiac function indicators 
before and after DPS between the two groups 
is presented in Table 3. Prior to the implemen-
tation of the DPS model, there were no sta- 
tistically significant differences in BNP, LVEF, 
LVEDD, and E/e levels between the two gr- 
oups. However, after 3 months of DPS, signifi-
cant improvements were observed within both 
groups. Inter-group comparison demonstrated 
significant differences in BNP (P=0.021), LVEF 
(P=0.003), LVEDD (P=0.012), and E/e (P= 
0.011), indicating that the DPS model had a 

notable effect on these cardiac 
function parameters.

Comparison of renal function

The comparison of renal func-
tion indicators between the 
two groups before and after 
the implementation of the DPS 
model is shown in Table 4. 
Prior to DPS implementation, 
there were no statistically sig-
nificant differences in Scr lev-
els within or between the 
groups (P > 0.05). Similarly, 
there were no significant differ-
ences in SUA and Ccr levels 

between the two groups. After 3 months of 
DPS, no statistically significant difference in 
SUA levels was observed within the control 
group (P=0.054), while the experimental group 
showed a significant improvement in SUA levels 
(P=0.043). Significant changes were observed 
in Ccr levels between the two groups (P < 0.05). 
The inter-group comparison indicated that SUA 
and Ccr levels in the experimental group were 
significantly lower than those in the control 
group, with statistical significance (P < 0.05).

Figure 3 illustrates the specific changes in 
renal function during the DPS period for both 
groups. While Scr levels remained stable in 
both groups, the experimental group showed 
greater improvement in SUA and Ccr indicators, 
suggesting better recovery of renal function.

Comparison of blood potassium levels and its 
correlation

The correlation analysis of the multidisciplinary 
DPS model in patients with CHF is shown in 
Table 5. After 3 months of DPS, blood potassi-
um levels decreased in both groups. A signifi-
cant difference in blood potassium levels was 
observed between the two groups at NYHA 
Class III and IV before and after the service 
period (P=0.023).

Figure 4 illustrates the correlation between 
LVEF and blood potassium levels. When LVEF is 
less than 45%, the average blood potassium 
level is approximately 3.37 mmol/L. As LVEF 
increases, blood potassium levels also rise. For 
patients with LVEF greater than 50%, the high-
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Table 5. Comparison of changes in blood potassium levels in 
the two groups

Discharge Preparation 
service stage

After
t PExperiment 

group
Control 
group

Level II 4.17±0.13 4.20±0.21 -0.677 0.500
Level III 3.84±0.52 4.21±0.26 -2.642 0.023
Level IV 3.25±0.36 4.31±0.38 -3.779 0.011

Table 3. Comparison of cardiac function indicators before and after discharge preparation services

Cardiac function 
indicators

Before After
Experiment 

group
Control 
group t P Experiment 

group
Control 
group t P

BNP (Pg/ml) 1135±364 1068±264 -2.114 0.062 454±161a 695±136b -7.082 0.021
LVEF (%) 32.9±2.5 35.9±1.9 -3.248 0.051 39.8±2.8a 36.5±1.8b -4.729 0.003
LVEDD (mm) 59.6±2.4 59.0±3.0 -3.134 0.083 53.2±2.2a 55.9±2.5b -4.335 0.012
E/e 16.3±1.6 15.8±1.0 -3.627 0.071 10.6±1.6a 12.7±1.8b -5.472 0.011
Note: a: the statistical comparison before and after treatment within the experimental group (P < 0.05); b: the statistical 
comparison before and after treatment within the control group (P < 0.05). LVEF: Left Ventricular Ejection Fraction; LVEDD: Left 
Ventricular End-Diastolic Diameter.

Table 4. Comparison of renal function indicators before and after discharge preparation services

Renal function 
indicators

Before After
Experiment 

group Control group t P Experiment 
group Control group t P

Scr (μmol/L) 79.6±4.6 76.9±4.3 0.08 0.074 76.7±4.6 79.6±5.3 0.07 0.07
SUA (μmol/L) 453.5±83.5 463.2±68.7 0.07 0.063 371.6±72.1a 452.1±64.8 0.035 0.035
Ccr (mL/min) 39.5±4.8 38.3±4.6 0.07 0.086 59.1±4.7a 49.4±4.6b 0.056 0.006
Note: a: the statistical comparison before and after treatment within the experimental group (P < 0.05); b: the statistical 
comparison before and after treatment within the control group (P < 0.05). Scr: serum creatinine; SUA: serum uric acid; Ccr: 
creatinine clearance rate.

Figure 3. Comparison of changes in renal function during discharge preparation services. A: Changes in Scr indica-
tors before and after treatment for patients. B: Changes in SUA indicators of patients before and after treatment. C: 
Changes in SUA indicators of patients before and after treatment.

est blood potassium level can reach around 
4.68 mmol/L. Statistical analysis reveals a sig-
nificant difference in blood potassium levels 

between patients with LVEF greater 
than 50% and those with lower 
LVEF (P=0.006). This finding indi-
cates a positive correlation bet- 
ween blood potassium levels and 
LVEF, with higher LVEF values asso-
ciated with higher blood potassium 
levels.

Composite endpoint event results

Cardiogenic deaths and heart failure-related 
readmissions for both groups are shown in 
Figure 5. Figure 5A and 5B present the data on 
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28.0% of patients experienced significant im- 
provement, 52.0% showed effective outcomes, 
and 20.0% were classified as having no im- 
provement. Statistical analysis revealed a sig-
nificant difference in clinical efficacy between 
the two groups (P=0.001).

Discussion

Despite advancements in medical technology 
that have greatly improved quality of life, the 
number of patients with CHF continues to rise. 
The multidisciplinary DPS model is consider- 
ed one of the most advanced management 
approaches, integrating expertise from various 
disciplines to provide comprehensive and per-
sonalized medical care [17, 26].

The implementation of multidisciplinary DPS 
for patients with CHF represents a novel medi-
cal service model aimed at improving clinical 
outcomes, enhancing quality of life, and reduc-
ing readmission rates. In this model, health-
care professionals develop personalized DPS 
through comprehensive evaluations to help 
patients better manage their condition and 
reduce the likelihood of readmission. Weber et 
al. suggested that the incidence of newly diag-
nosed heart failure is particularly high among 
patients with CHF, especially those with con-
comitant atrial fibrillation at the time of admis-
sion [35]. This underscores the need for more 
effective management strategies, as patients’ 
conditions may progress during treatment.

Consistent with these findings, the multidisci-
plinary collaborative treatment model adopted 
in this study aims to improve management out-
comes for patients with CHF. Similarly, Jiang et 
al. investigated the effectiveness of nurse-led 
self-management programs for families man-
aging heart failure and found that the program 
improved clinical outcomes [14]. This study’s 
multidisciplinary DPS model also aimed to en- 
hance patient management through collabora-
tive care approaches.

After three months of multidisciplinary DPS, 
patients with CHF showed significant reduc-
tions in their NYHA scores, indicating an im- 
provement in their clinical status. These find-
ings are in line with Koleck et al.’s research, 
which demonstrated that multidisciplinary DPS 
significantly improve clinical symptoms and 

Figure 4. Correlation between Patient blood potassi-
um levels and different left ventricular ejection frac-
tions. LVEF: Left Ventricular Ejection Fraction.

composite endpoint events for the experimen-
tal and control groups. In the experimental 
group, there was 1 case of cardiogenic death 
and 6 cases of heart failure readmission, while 
the control group had 2 cases of cardiogenic 
death and 8 cases of heart failure readmission. 
Statistical analysis indicated no significant dif-
ference in composite endpoint events between 
the experimental and control groups (P=0.08).

Comparison of adverse reactions

During the 3-month DPS period, patients under-
went regular monitoring, including blood tests, 
urinalysis, stool analysis, and assessments  
of liver and kidney function. The incidence of 
adverse reactions in both groups is shown in 
Table 6. There were no statistically significant 
differences in the rates of hypoglycemia, uri-
nary tract infections, or gastrointestinal ad- 
verse reactions between the experimental and 
control groups (P > 0.05).

Comparison of clinical efficacy

Figure 6 illustrates the comparison of clinical 
efficacy between the experimental and control 
groups. Clinical outcomes were categorized  
as significant, effective, or ineffective. In the 
experimental group, 38.0% of patients experi-
enced significant improvement, 48.0% showed 
effective outcomes, and 14.0% were classified 
as having no improvement. In the control group, 
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Table 6. Comparison of adverse reactions

Types of adverse reactions Experiment 
group (n=50)

Control 
group (n=50) P

Hypoglycemic response n (%) 2 (4.0) 3 (6.0) 0.684
Urinary system infection n (%) 3 (6.0) 2 (4.0) 0.687
Gastrointestinal adverse reactions n (%) 1 (2.0) 2 (4.0) 0.665

Figure 5. Cardiogenic death and worsening heart failure readmission in two 
groups of patients. A: Visualization of composite endpoint events for experi-
mental group patients. B: Visualization of composite endpoint events in control 
group patients.

Figure 6. Comparison of clinical efficacy between the 
two groups. *: P < 0.05.

quality of life for heart failure patients [18]. 
Furthermore, post-discharge services not only 
significantly alleviate symptoms but also en- 

hance patients’ quality of 
life. With the use of mo- 
bile health applications 
and connected health de- 
vices, patients are better 
equipped to monitor their 
condition, thereby improv-
ing the effectiveness of 
self-management and self-
care strategies.

In this study, patients de- 
monstrated significant im- 
provement in cardiac func-
tion indicators, such as 
BNP, LVEF, LVEDD, and E/e 
levels, following the im- 
plementation of multidisci-
plinary DPS, aligning with 
previous literature. These 
findings are consistent wi- 
th those of Chang et al., 
who reported that nurse-
led self-management pro-
grams can enhance cardi-
ac function indicators in 
patients [6]. The results of 
this study also suggest 
that DPS significantly im- 
prove heart function and 

reduce the risk of cardiac decompensation, fur-
ther underscoring the clinical importance of 
such services for optimizing heart function.

Moreover, the study shows that multidisci-
plinary DPS have a positive impact on renal 
function, particularly in the experimental group. 
This finding aligns with the work of Kindel et al., 
who highlighted the critical role of renal func-
tion in the management and prognosis of heart 
failure [16]. Therefore, improving renal function 
may be crucial for enhancing the management 
effectiveness of patients with CHF a conclusion 
that is supported by the research of McCarthy 
et al. [19].

Additionally, the study identified a correlation 
between blood potassium levels and cardiac 
function, particularly LVEF levels. When LVEF 
exceeds 50%, the highest observed blood po- 
tassium level was approximately 4.68 mmol/L. 
This observation is consistent with the findings 
of Ghadge et al., who reported that blood potas-
sium levels are associated with the severity 
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and prognosis of heart failure, and that effec-
tive regulation of blood potassium in heart fail-
ure patients may contribute to improved cardi-
ac function [9]. Consequently, monitoring blood 
potassium levels is essential not only for 
assessing heart failure severity and prognosis 
but also for guiding the development of effec-
tive treatment plans.

Finally, the comparison of clinical efficacy in 
this study revealed that multidisciplinary par-
ticipation in DPS services significantly impro- 
ved clinical outcomes, which is in line with simi-
lar findings in the literature. Sivakumar et al. 
demonstrated that comprehensive manage-
ment strategies for heart failure patients can 
enhance clinical outcomes, reduce mortality, 
and decrease readmission rates [27]. This 
underscores the significance of DPS and high-
lights the pivotal role of multidisciplinary col-
laboration in the management of CHF.

We analyzed the advantages of the multidis- 
ciplinary collaborative discharge preparation 
nursing model as follows: (1) The team consists 
of experts from various relevant disciplines, 
ensuring a stable and cohesive team composi-
tion. (2) Communication and discussion among 
team members lead to comprehensive and 
optimal solutions, rather than unilateral deci-
sions. Treatment and care plans are made 
through collaborative discussions, promoting 
efficient communication and decision-making 
within the team. (3) Team members collaborate 
in their respective roles centered around the 
patient, which alleviates individual workload 
pressures. For patients, this model addresses 
previous service gaps, while for the team, dis-
cussions, exchanges, and knowledge sharing 
provide opportunities for continuing education 
and professional development. The leadership 
roles of specialized physicians and nurses in 
heart failure management significantly enhance 
their expertise and understanding of patient 
conditions. This improvement in clinical insight 
and intervention capabilities facilitate the de- 
livery of optimal treatment plans to patients. 
Furthermore, it allows for the timely identifica-
tion of warning signs, initiation of remote con-
sultations when necessary, and effective dis-
ease management, ultimately reducing read- 
mission rates by controlling the progression of 
acute heart failure episodes.

This study introduces a multidisciplinary DPS 
model for managing CHF, combining expertise 
from various fields to improve clinical outcomes 
and patient quality of life while reducing read-
mission rates. The findings highlight the posi-
tive impact of this model on cardiac and renal 
function indicators and emphasize the impor-
tance of monitoring blood potassium levels to 
guide comprehensive treatment plans. The 
research advances the use of collaborative 
treatment models in CHF management and 
provides new insights and theoretical founda-
tions for related disciplines.

This study does have a few limitations. As a ret-
rospective study, it is subject to confounding 
and selection biases in sample collection. 
Additionally, the sample size is small and the 
follow-up period is short. A larger sample size 
and a randomized controlled trial is needed to 
better evaluate the efficacy of the multidisci-
plinary DPS model. These limitations are inher-
ent to retrospective studies but do not under-
mine the accuracy of the findings. Future re- 
search should aim to expand the sample size to 
eliminate potential random variability, enabling 
a more accurate assessment of the effective-
ness of multidisciplinary DPS models in the 
management of CHF.

In conclusion, the multidisciplinary DPS model 
is a comprehensive management approach 
that provides personalized medical care, mak-
ing it suitable for managing patients with CHF. 
The advantages of the multidisciplinary DPS 
model include the development of personalized 
treatment plans through comprehensive evalu-
ation, the use of applications and health devic-
es for remote monitoring, and the provision of 
integrated medical services.
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