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Abstract

Aims/Background: Acute heart failure (AHF) is a prevalent critical condition in the emergency department. Conventional treatment
approaches typically emphasise independent medical practices and lack structured physician-nurse collaborative education, which may
adversely impact patient prognosis. This study aimed to evaluate the effectiveness of a physician-nurse collaborative education manage-
ment model in patients with AHF in the emergency department. Methods: A retrospective cohort study was conducted on 110 patients
with AHF admitted to Tongxiang First People’s Hospital between January 2022 and January 2024. The control group (n = 47) received
routine care, while the observation group (n = 63) received a physician-nurse collaborative education management intervention. Self-care
ability, emotional status, quality of life, NewYork Heart Association (NYHA) functional classification, N-terminal pro-B-type natriuretic
peptide (NT-proBNP) levels, length of hospital stay, 3-month readmission rate, and incidence of adverse events were compared between
groups. Results: At baseline, no significant differences were observed between the two groups in the Self-Care of Heart Failure Index
(SCHFI), Self-Rating Depression Scale (SDS), Self-Rating Anxiety Scale (SAS), Minnesota Living with Heart Failure Questionnaire
(MLHFQ), NYHA functional classification, or NT-proBNP levels (all p > 0.05). Six months after discharge, both groups showed sig-
nificant increases in SCHFI scores (p < 0.05), with the observation group achieving higher scores (p < 0.001). SDS and SAS scores
decreased in both groups, but were significantly lower in the observation group (p < 0.001). MLHFQ scores improved in both groups
(p < 0.05), with greater improvement in the observation group (p < 0.001). Furthermore, the observation group demonstrated better
NYHA functional classification (p< 0.05), lower NT-proBNP levels (p< 0.05), shorter hospitalisation duration (p< 0.001), and reduced
3-month readmission rates and overall adverse event incidence (p < 0.05). Conclusion: The physician-nurse collaborative education
management model significantly enhances self-care ability, alleviates anxiety and depression, promotes cardiac functional recovery, and
improves quality of life in AHF patients. Moreover, it reduces hospitalisation duration, readmission rates, and adverse events, supporting
its potential for broader clinical application.
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1. Introduction
Acute heart failure (AHF) is a rapidly progressive,

life-threatening emergency associated with high mortality
rates and significant psychological and financial burdens on
patients and their families [1]. In clinical practice, treatment
goals for AHF extend beyond rapid symptom relief and
hemodynamic stabilisation to include long-term manage-
ment aimed at improving cardiac function, reducing com-
plications, and ultimately enhancing patient quality of life
and prognosis [2]. Prognostic assessment in AHF remains
challenging due to considerable variability in individual
care needs [3]. Conventional outpatient nursing models,
often lacking targeted interventions, struggle to meet these
diverse needs, highlighting the urgency of implementing
patient-centred advanced care planning [3–5].

In recent years, with continuous optimisation of
healthcare delivery, health education has emerged as a criti-
cal component of comprehensivemanagement, demonstrat-

ing effectiveness in disease control and promoting treat-
ment adherence [5,6]. In this context, physician-nurse col-
laboration has been introduced as a novel practice model
in which multidisciplinary teams, especially physicians and
nurses, jointly engage in clinical decision-making, coor-
dinate treatment planning, and implement integrated in-
terventions [7]. This model emphasises cooperative en-
gagement, structured role division, and complementary
expertise to deliver holistic health guidance [8]. Under
this model, physicians formulate individualised treatment
plans based on the conditions of the patient and enhance
their disease awareness through professional explanations,
while nurses integrate disease-related knowledge into daily
life management using illustrated materials and video re-
sources, thereby enhancing accessibility and practicality of
educational content [9]. Evidence suggests that effective
physician-nurse collaboration reduces the average length
of hospital stay, decreases medical costs, and enhances pa-
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tient satisfaction [10]. Clinical practice in China has fur-
ther demonstrated significant outcomes in areas such as en-
hanced recovery after surgery [11] and radiation therapy
safety in oncology [12]. Additionally, studies have shown
that an interprofessional collaborative team approach can
effectively alleviate patients’anxiety and depressive symp-
toms. [13,14].

Despite these advances, the application of physician-
nurse collaborative practice models in heart failure (HF)
management remains limited, particularly in terms of ver-
ifying their effectiveness in complex, high-intensity emer-
gency department settings [15]. Therefore, this study aimed
to evaluate the comprehensive impact of this management
model on self-care capacity, emotional well-being, quality
of life, and clinical outcomes in patients with AHF. The
findings from this study will provide a scientific foundation
for standardising AHF management in emergency depart-
ments and inform future optimisation of health education
models.

2. Methods
2.1 Inclusion and Exclusion Criteria

Inclusion criteria: (1) Meeting the diagnostic and
treatment criteria for AHF and confirmed diagnosis in the
emergency department [16]; (2) Aged>18 years; (3) Avail-
ability of complete clinical data; (4) Absence of intellectual
disability, cognitive impairment, or severe psychiatric ill-
ness, and the ability to understand and adhere to the care
plan.

Exclusion criteria: (1) Not the first hospitalisation for
AHF; (2) Physical disabilities impairing assessment of ac-
tivity capacity or preventing effective participation in a col-
laborative educational program; (3) Comorbidities requir-
ing emergent management of severe cardiovascular condi-
tions, including but not limited to: acute coronary syndrome
(unstable angina or myocardial infarction), severe valvular
disease requiring urgent intervention, cardiogenic shock, or
persistent ventricular tachycardia or ventricular fibrillation;
(4) Concomitant infectious diseases; (5) Hepatic or renal
dysfunction; (6) Serious systemic comorbidities expected
to significantly affect prognosis or interfere with interven-
tion assessment, such as uncontrolled severe chronic ob-
structive pulmonary disease (COPD), uncontrolled severe
diabetes mellitus, or active autoimmune disease requiring
immunosuppressive therapy; (7) History of prior cardiac
surgery; (8) Malignant tumors; (9) Pregnant or lactating
women.

2.2 Study Population
A total of 110 patients with AHF admitted to Tongx-

iang First People’s Hospital between January 2022 and
January 2024 were included in this retrospective cohort
study. Based on clinical records, patients were retrospec-
tively grouped according to the nursing interventions they
received during hospitalisation at the HF centre. Specifi-

cally, they were assigned to the control group (n = 47; con-
ventional education management model) and the observa-
tion group (n = 63; collaborative education management
model involving both physicians and nurses). This study
was approved by the institutional Ethics Review Commit-
tee of Tongxiang First People’s Hospital (Approval number:
2024-207) and conducted following the principles outlined
in the Declaration of Helsinki. Written informed consent
was obtained from all participants.

2.3 Intervention Methods

The control group received a conventional education
management intervention, which included routine electro-
cardiograms and arterial blood gas monitoring every 15± 3
minutes, twice daily; assistance with sitting or semi-sitting
positions for oxygen therapy, 10 ± 2 minutes each time,
three times per day; and supervision of medication and in-
fusion according to the orders by the physician, lasting 20
± 5 minutes each session. Additionally, patients and their
families were providedwith a single session of AHF-related
health education (20 ± 5 minutes) during the hospitalisa-
tion period to reduce adverse events. Following discharge,
patients received monthly follow-ups (by telephone or out-
patient visit) for six months.

The observation group received a physician-nurse
collaborative health education management intervention,
which differed from the standard care. Medical-nursing
staffing and team organisation: Each team consisted of
one cardiovascular specialist, one rehabilitation physician,
one head nurse, six specialist nurses, and one psycholo-
gist. Volume assessment and management protocols were
developed for HF patients, together with standardised doc-
umentation forms for examination indicators and precau-
tions. The same medical-nursing team provided continu-
ous care throughout hospitalisation, with defined responsi-
bilities for each member to ensure clear task division and
collaboration.

(1) Collaborative assessment and plan development:
Upon admission, emergency department physicians and re-
sponsible nurses jointly performed a comprehensive eval-
uation of the patient’s condition using the “Standardised
Examination Form for Acute Heart Failure Patients Upon
Admission” (Supplementary Material 1), including vi-
tal signs, cardiac function indices, and biochemical param-
eters. Medical and nursing staff jointly discussed cases
and performed collaborative ward rounds according to the
“Procedure Specifications for Collaborative Ward Rounds
in Acute Heart Failure” (Supplementary Material 2).
Rounds were conducted twice weekly, lasting 40± 10 min-
utes each, to collectively develop treatment plans, dietary
guidelines, exercise regimens, and rehabilitation protocols.
Primary nurses were responsible for basic nursing care,
specialised nursing interventions, psychological support,
health education, rehabilitation nursing, and post-discharge
guidance, working collaboratively with physicians to mon-
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Fig. 1. Flow chart of patient selection.

itor patient conditions and implement diagnostic and thera-
peutic plans.

(2) Implementation of structured health education:
Structured educationwas delivered using three complemen-
tary approaches:

Face-to-face education: Each session was conducted
in a standardised education room after the condition of the
patient had stabilised (post-surgery, or 24–48 hours before
discharge), with each session lasting 20 ± 5 minutes. The
teaching focused on reinforcing key knowledge of heart
failure (aetiology, symptoms, compensatory mechanisms)
and guiding patients to develop self-care behaviours to
delay disease progression. A multidisciplinary team, in-
cluding cardiologists and nurses, used the “Standardised
Lecture Notes for Heart Failure Patients” (Supplementary
Material 3) to explain personalised dietary principles (e.g.,
sodium intake targets, food choices, drug effects) and in-
dividualised exercise prescriptions (type, intensity, fre-
quency, duration, risk warnings). Patients were trained to

recognise early warning symptoms of acute heart failure at-
tacks, perform basic emergency responses (e.g., position-
ing, oxygen use, administration of emergency medication),
and follow standardised response procedures for unplanned
situations such as missed doses or abnormal blood pres-
sure. A “Home Emergency Guide for Acute Heart Failure”
(Supplementary Material 4) was provided. Patients also
received a standardised “Self-management Log for Heart
Failure” with instructions for daily recording of vital signs
(resting heart rate, blood pressure upon waking, weight),
types and durations of activities, medication use (names,
dosages, and times of all medications), fluid balance (24-
hour fluid intake, urine output), and adjustments in diuretic
doses, sodium restrictions, and activity levels under spe-
cial circumstances (e.g., symptom changes, dining out, so-
cial activities). Nurses reviewed logs weekly and provided
feedback.

Illustrated materials: A concise, portable
“Self-Management Handbook for Heart Failure”
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Table 1. Comparison of baseline characteristics between the two groups [median (Q1, Q3)].
Characteristic/Group Control group (n = 47) Observation group (n = 63) t/Z p-value

Gender 0.061 0.805
Male 25 (53.19) 35 (55.56)
Female 22 (46.81) 28 (44.44)

Age (years) 73.96 ± 5.46 73.92 ± 5.21 0.039 0.969
Educational level 0.064 0.800

High school and below 31 (65.96) 43 (68.25)
College or above 16 (34.04) 20 (31.75)

Hypertension, yes 37 (78.72) 48 (76.19) 0.098 0.754
Diabetes mellitus, yes 12 (25.53) 17 (26.98) 0.029 0.864
NYHA classification 0.183 0.913

II 15 (31.91) 21 (33.33)
III 19 (40.43) 23 (36.51)
IV 13 (27.66) 19 (30.16)

NT-proBNP level (ng/L) 2775.80 (1131.70, 4440.00) 3040. 20 (1933.30, 4117.40) 0.208 0.835
Notes: NYHA, New York Heart Association; NT-proBNP, N-terminal pro-B-type natriuretic peptide.

(Supplementary Material 5) was designed by spe-
cialists and rehabilitation physicians. It summarises
key disease knowledge, medication precautions, dietary
adjustment principles (e.g., low-salt and low-fat diets),
and rehabilitation exercises, allowing patients to consult
conveniently at any time. Nurses distributed the handbook
and guided patients through a 10 ± 2-minute review.

Video education: Short modular videos (2–3 minutes
each) combine animations, live demonstrations, and ex-
pert narration to explain disease mechanisms, emergency
management, lifestyle strategies, and rehabilitation prac-
tices. Patients watched 3–4 modules daily (total duration:
8–12 minutes), which increased engagement and improved
comprehension (https://www.pule.com/xinlishuaijie/video
/pn1/).

(3) Psychological intervention: Given the severity of
illness and frequent comorbid anxiety or depression in pa-
tients with AHF, a multidisciplinary medical team delivered
a standardised psychological intervention protocol within
24 hours of hospital admission. This single session inte-
grated empathetic active listening, structured psychologi-
cal assessment, and cognitive-behavioural guidance, last-
ing 12–18 minutes. Each session lasts approximately 15 ±
3 minutes (on the first day of admission). Based on the as-
sessment results, additional interventions such as cognitive-
behavioural therapy (CBT) and relaxation training (25 ±
5 minutes each session, twice weekly) were jointly imple-
mented by physicians and nurses to improve the mental
health and well-being of the patients.

(4) Discharge nursing guidance: Personalised follow-
up records and cyclic monitoring protocols with scheduled
observation intervals were developed for each patient at dis-
charge.

(5) Post-discharge follow-up: After patients were
discharged, physicians and nurses conducted at least one
follow-up per month (by phone or outpatient clinic) for a

total of six months. Follow-up included a systematic as-
sessment of cardiac function status, medication adherence,
and lifestyle changes. At the same time, treatment and nurs-
ing plans were adjusted as needed to enhance treatment ad-
herence, reduce readmission rates, and optimise treatment
outcomes.

2.4 Observation Indices

(1) Baseline data characteristics: Baseline information
for all patients was obtained from the electronic medical
record system before the nursing intervention. Variables
included gender, age, educational level, history of hyper-
tension, history of diabetes, New York Heart Association
(NYHA) cardiac function classification, and N-terminal
pro-B-type natriuretic peptide (NT-proBNP) level.

(2) Self-care ability assessment: The Self-Care of
Heart Failure Index (SCHFI) was used to evaluate self-
management behaviours at baseline and six months post-
discharge in both groups [17]. The scale comprises three
dimensions: (i) Self-care maintenance, which evaluates
medication adherence, dietary management, exercise rou-
tines, and symptom monitoring; (ii) Self-care management,
which assesses the ability to recognise symptoms and re-
spond promptly; (iii) Self-care confidence, which measures
confidence in executing behaviours. Items were rated on a
4-point Likert scale, with dimension scores standardised to
a 0–100 scale. A total score of ≥70 points indicated ade-
quate self-care standards.

(3) Psychological status assessment: The Self-Rating
Depression Scale (SDS) [18] and the Self-Rating Anxiety
Scale (SAS) [19] were used at baseline and six months post-
discharge to evaluate the psychological status of patients.
Each scale consists of 20 items scored on a 4-point scale,
yielding a total score range of 20–80. For the SDS, a score
≥50 indicated depressive symptoms, while for the SAS, a
score ≥53 indicated the presence of anxiety symptoms.
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Table 2. Comparison of SCHFI scale score before and after intervention between the two groups (score, x̄ ± s).

Group
Self-care maintenance Self-care management Self-care confidence

Before the
intervention

After the
intervention

Before the
intervention

After the
intervention

Before the
intervention

After the
intervention

Control group (n = 47) 36.19 ± 10.22 41.72 ± 10.67* 34.59 ± 10.36 38.64 ± 8.15* 38.55 ± 9.69 46.64 ± 9.89**
Observation group (n = 63) 37.63 ± 11.20 51.70 ± 9.82** 33.51 ± 9.72 49.56 ± 9.29** 39.30 ± 9.76 54.71 ± 10.55**
t-value 0.692 5.081 0.560 6.422 0.400 4.075
p-value 0.490 <0.001 0.576 <0.001 0.690 <0.001
Notes: SCHFI, Self-Care of Heart Failure Index. Compared with pre-intervention in the same group, *p < 0.05, **p < 0.001.

Table 3. Comparison of SDS and SAS scores before and after intervention between the two groups (score, x̄ ± s).

Group
SDS SAS

Before the intervention After the intervention Before the intervention After the intervention

Control group (n = 47) 54.62 ± 7.92 44.04 ± 5.27** 56.49 ± 8.77 43.26 ± 6.22**
Observation group (n = 63) 53.56 ± 8.66 38.67 ± 5.84** 57.24 ± 9.34 37.86 ± 6.75**
t-value 0.658 4.971 0.428 4.291
p-value 0.512 <0.001 0.670 <0.001
Notes: SDS, Self-Rating Depression Scale; SAS, Self-Rating Anxiety Scale. Compared with pre-intervention in the same group, **p <

0.001.

(4) Quality of life assessment: The Minnesota Living
with Heart Failure Questionnaire (MLHFQ) was adminis-
tered at baseline and six months post-discharge [20]. The
MLHFQ includes 21 items covering three domains: phys-
ical (8 items), emotional (5 items), and other relevant as-
pects (8 items). Each item was scored on a 0–5 Likert scale,
producing a total score between 0 and 105. Higher scores
indicate poorer quality of life.

(5) NYHA functional classification: Cardiac function
was evaluated at baseline and six months post-discharge ac-
cording to the NYHA functional classification system [21]:
Class I, no limitation of physical activity, symptoms of HF
occur only during strenuous exercise; Class II, mild limita-
tion of physical activity, symptoms develop during ordinary
physical activity but resolve completely at rest; Class III,
marked limitation of physical activity, symptoms are trig-
gered by minimal exertion (e.g., light household tasks) and
persist partially at rest; Class IV, severe limitation, symp-
toms are present at rest and worsen with any physical activ-
ity.

(6) Biomarker analysis: NT-proBNP levels were com-
pared between the two groups. Fasting venous blood sam-
ples were collected for NT-proBNP determination at base-
line and six months post-discharge.

(7) Clinical outcome measures: Clinical outcomes
included: (i) Readmission rate, recorded via telephone
follow-up for any readmission event within 3 months post-
discharge; (ii) Length of hospital stay, defined as the total
hospital days from admission until discharge criteria were
met; (iii) Adverse event incidence, obtained from the elec-
tronic medical records and including arrhythmias, pneumo-
nia, and acute angina pectoris.

2.5 Statistical Analysis
Data were analysed using SPSS Version 26.0 (IBM

Corporation, Armonk, NY, USA). The Shapiro-Wilk test
and Kolmogorov-Smirnov test were used to test the normal-
ity of the variables. Normally distributed data were tested
for homogeneity of variance using Levene’s test and were
expressed as mean ± standard deviation (x̄ ± s). Between-
group comparisons were conducted using independent sam-
ples t-tests, and within-group comparisons were performed
using paired-samples t-tests. Non-normally distributed data
were presented as median with interquartile range (Q1,
Q3), with between-group comparisons performed using the
Mann-Whitney U test and within-group comparisons via
the Wilcoxon signed-rank test. Categorical variables were
summarised as frequencies and percentages [n (%)] and
analysed using the χ2 test or Fisher’s exact test as appro-
priate. A p-value < 0.05 was considered statistically sig-
nificant.

3. Results
3.1 Comparison of General Clinical Data

As shown in Fig. 1, a total of 110 patients with AHF
were enrolled according to the inclusion and exclusion cri-
teria, comprising 47 in the control group and 63 in the ob-
servation group. Baseline clinical characteristics of the two
groups are summarised in Table 1. The mean age was 73.92
± 5.21 years in the observation group and 73.96 ± 5.46
years in the control group, with no significant difference
between the two groups (p > 0.05). Similarly, no statis-
tically significant differences were observed between the
two groups in gender distribution, education level, history
of hypertension, history of diabetes, NYHA classification,
or NT-proBNP levels (p > 0.05).
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Table 4. Comparison of MLHFQ scale scores before and after intervention between the two groups (score, x̄ ± s).

Group
Body Emotion Others

Before the
intervention

After the
intervention

Before the
intervention

After the
intervention

Before the
intervention

After the
intervention

Control group (n = 47) 26.64 ± 5.69 20.49 ± 3.28** 19.30 ± 3.21 15.72 ± 3.86** 26.68 ± 5.27 23.74 ± 5.35*
Observation group (n = 63) 27.84 ± 6.41 16.35 ± 3.82** 20.35 ± 3.43 11.29 ± 4.63** 25.46 ± 5.32 19.76 ± 4.52**
t-value 1.018 5.967 1.632 5.322 1.195 4.222
p-value 0.311 <0.001 0.106 <0.001 0.235 <0.001
Notes: MLHFQ, Minnesota Living with Heart Failure Questionnaire; x̄ ± s, mean ± standard deviation. Compared with
pre-intervention in the same group, *p < 0.05, **p < 0.001.

3.2 Comparison of Self-Care Ability

Prior to the nursing intervention, SCHFI scores across
all dimensions were comparable between the two groups,
with no statistically significant difference (p > 0.05). Six
months after discharge, SCHFI scores improved signifi-
cantly in both groups (p< 0.05), with the observation group
showingmarkedly higher scores across all dimensions com-
pared with the control group (p < 0.001) (Table 2).

3.3 Comparison of Emotional Status

At baseline, SDS and SAS scores exhibited no sta-
tistically significant differences between the two groups (p
> 0.05). After six months, both groups demonstrated sig-
nificant reductions in SDS and SAS scores (p < 0.001);
however, the observation group showed significantly lower
scores than the control group, indicating greater improve-
ment in emotional status (p < 0.001) (Table 3).

3.4 Comparison of Quality of Life

Before the nursing intervention, no significant differ-
ences were observed in MLHFQ scores across all domains
between the two groups (all p > 0.05). At six months
post-discharge, both groups experienced significant within-
group reductions inMLHFQ scores (p< 0.05); whereas the
observation group exhibited significantly lower scores than
the control group across all domains, reflecting superior im-
provements in quality of life (p < 0.001) (Table 4).

3.5 Comparison of NYHA Functional Classification

At baseline, there was no statistically significant dif-
ference in the distribution of NYHA functional classes
between the two groups (p > 0.05). Six months post-
discharge, the observation group demonstrated a signif-
icantly more favourable NYHA functional class profile
compared with the control group (p < 0.05) (Table 5).

3.6 Comparison of NT-proBNP Levels

Before the nursing intervention, there was no statisti-
cally significant difference in NT-proBNP levels between
the two groups (p > 0.05). At six months post-discharge,
NT-proBNP levels decreased significantly in the observa-
tion group (p < 0.001); moreover, the observation group

exhibited significantly lower NT-proBNP levels compared
with the control group (p < 0.05) (Table 6).

3.7 Comparison of Clinical Outcomes
Following the nursing intervention, the mean length

of hospital stay in the observation group was 10.20 ± 1.58
days, significantly shorter than that of the control group
(13.13 ± 2.69 days, p < 0.001). The three-month readmis-
sion rate in the observation group was 7.94%, significantly
lower than that in the control group (21.28%, p < 0.05), as
shown in Table 7. In terms of adverse events, the combined
incidence of arrhythmia, angina pectoris, and pulmonary
infection in the observation group was significantly lower
than that in the control group (p < 0.05) (Table 8).

4. Discussion
The findings of this study demonstrate that, compared

with conventional nursing, the physician-nurse collabora-
tive health education management model significantly im-
proves self-care behaviours, alleviates negative emotional
states, and improves quality of life in AHF patients. The
effectiveness of the physician-nurse collaboration model
likely stems from its structured integration of patient ed-
ucation, psychological support, and personalised care plan-
ning, which collectively empower patients to actively par-
ticipate in disease management. Improved adherence to
self-care practices may contribute to physiological stabil-
ity, as evidenced by the significant reduction in NT-proBNP
levels and the enhanced NYHA functional classification in
the intervention group. Furthermore, the marked decreases
in anxiety and depression scores highlight the critical role
of addressing psychological barriers to optimise treatment
outcomes. The shorter hospital stays and lower readmis-
sion rates further validate the clinical value of this model in
enhancing recovery while reducing healthcare burden.

Enhancing self-care capability is a global priority in
multidisciplinary HF management programs and represents
a crucial determinant of outcomes in patients with HF [22].
Knowledge gaps and cognitive misconceptions contribute
significantly to inadequate self-management capacity in
HF patients, thereby negatively impacting disease progno-
sis. In China, patients with chronic HF often lack disease-
related skills and exhibit significant room for improvement
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Table 5. Comparison of NYHA functional classification before and after intervention in the two groups [n (%)].

Group
Before the intervention After the intervention

I II III IV I II III IV

Control group (n = 47) - 15 (31.91) 19 (40.43) 13 (27.66) 5 (10.64) 18 (38.30) 18 (38.30) 6 (12.77)
Observation group (n = 63) - 21 (33.33) 23 (36.51) 19 (30.16) 16 (25.40) 31 (49.21) 12 (19.05) 4 (6.35)
χ2-value 0.183 8.667
p-value 0.913 0.034

Table 6. Comparison of NT-proBNP levels before and after intervention in the two groups [ng/L, median (Q1, Q3)].
Group Before the intervention After the intervention

Control group (n = 47) 2775.80 (1131.70, 4440.00) 2089.10 (867.90, 3434.30)**
Observation group (n = 63) 3040.20 (1933.30, 4117.40) 1296.50 (598.50, 2222.50)**
Z 0.208 2.438
p-value 0.835 0.015
Notes: NT-proBNP, N-terminal pro-B-type natriuretic peptide. Compared with pre-intervention in the same group, **p< 0.001.

Table 7. Comparison of length of hospital stay and rehospitalisation rate between the two groups [x̄ ± s, n (%)].
Group Length of hospital stay (days) Rehospitalisation rate

Control group (n = 47) 13.13 ± 2.69 10 (21.28)
Observation group (n = 63) 10.20 ± 1.58 5 (7.94)
t/χ2-value 7.154 4.068
p-value <0.001 0.044
Notes: n (%), frequencies and percentages.

Table 8. Comparison of post-intervention adverse event rates between the two groups [n (%)].
Group Arhythmia Angina pectoris Pulmonary infection Total

Control group (n = 47) 3 (6.38) 4 (8.51) 4 (8.51) 11 (23.40)
Observation group (n = 63) 1 (1.59) 1 (1.59) 1 (1.59) 3 (4.76)
χ2-value - - - -
p-value 0.311 0.162 0.162 0.007
Notes: n (%), frequencies and percentages.

in knowledge and self-care behaviours, with self-care lev-
els demonstrating a positive correlation with knowledge ac-
quisition [23]. In this study, six months after discharge,
the observation group demonstrated significantly superior
self-management abilities compared with the control group.
The mechanisms underlying this improvement may be at-
tributed to several multidimensional intervention strategies.
First, systematic face-to-face education provided patients
with a structured framework of knowledge and practical
guidance for skill development. Second, the use of di-
versified health education formats (e.g., videos, illustrated
materials) reinforced comprehension and facilitated the in-
ternalisation of disease management principles. Third, ef-
ficient physician-patient communication channels enabled
timely professional clarification of patient concerns. Addi-
tionally, the HF management diary served as a behavioural
reinforcement tool; its continuous recording and feedback
mechanisms promoted the acquisition and maintenance of
healthy behaviours, thereby significantly improving self-
care adherence and initiative by the patients [24].

The findings of this study also indicate that depres-
sion and anxiety scores were significantly lower in the ob-
servation group compared with the control group follow-
ing the nursing intervention. This outcome aligns with
the conclusions of Guan et al. [25], who demonstrated
that a physician-nurse collaborative intervention model ef-
fectively alleviates anxiety and depression among cervi-
cal cancer patients undergoing three-dimensional intracav-
itary brachytherapy. Extending these observations, the
present study reveals that multidimensional psychological
interventions delivered within a medical-nursing collabora-
tive framework can significantly improve emotional distur-
bances in patients with AHF. This healthcare management
model, grounded in empathetic communication (e.g., active
listening, positive encouragement), fosters doctor-patient
trust and strengthens psychological adaptability to disease
management. This mechanism may hold universal appli-
cability, as similar patient-centred intervention frameworks
combining CBT and relaxation training have demonstrated
significant efficacy in alleviating negative emotions dur-
ing breast cancer treatment. This suggests that psycholog-
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ical interventions within medical-care collaboration frame-
works may extend their value beyond specific disease cat-
egories [26].

The results of this study indicate that post-
intervention, patients in the observation group demon-
strated significantly improved scores across three domains
of the MLHFQ (physical function, emotional state, and
other influencing factors) compared with the control
group. These findings suggest that the medical-nursing
collaborative education model holds substantial advantages
in enhancing the quality of life among HF patients. Unlike
conventional nursing models primarily centred on disease
treatment, the core feature of the medical-nursing coop-
erative health education lies in its specialised division of
labor and coordinated management. Physicians primarily
contribute professional medical expertise concerning
disease pathology and treatment regimens, while nurses
focus on guiding patients in daily self-care behaviours,
including dietary regulation, medication adherence,
exercise rehabilitation, and follow-up scheduling [27].
Through complementary role allocation, this collabora-
tive model establishes a closed-loop system of “disease
treatment-nursing support-self-management”, effectively
alleviating emotional and physical symptoms in AHF
patients. Furthermore, dynamic intervention strategies
ensure continuous optimisation of the management frame-
work. Regular follow-up assessments, structured health
education sessions, and close symptom monitoring allow
the medical team to promptly identify non-adherence or
fluctuations in patient conditions, enabling timely adjust-
ments to individualised intervention protocols [28,29].
This evidence-based feedback mechanism transforms
health education from a static approach into a dynamic,
continuously improving process. Notably, the conclu-
sions of this study align closely with the observations of
Guan et al. [25] in cervical cancer patients undergoing
three-dimensional intracavitary brachytherapy, further
supporting the universal applicability and effectiveness
of the medical-nursing collaborative health education
management model across diverse clinical settings.

The NYHA functional classification of patients and
the serum NT-proBNP level in the observation group
showed significant improvement compared with the con-
trol group. NT-proBNP, an endogenous hormone secreted
by ventricular myocytes, reflects the degree of myocardial
stress and serves as a key biomarker for clinically assessing
the severity of HF [30]. The collaborative education model
optimises self-management behaviours, such as consistent
medication adherence and strict fluid control, by provid-
ing comprehensive, standardised guidance to patients with
AHF. This integrated approach contributes to enhanced car-
diac function and promotes recovery, aligning with previ-
ous findings that highlight the effectiveness of multidisci-
plinary healthcare interventions in HF management [4].

The study also revealed that patients in the observa-
tion group had significantly shorter hospital stays and a
lower overall incidence of adverse events compared with
the control group. This finding suggests that the collabo-
rative management model holds advantages in accelerating
recovery cycles, primarily due to more efficient utilisation
of medical resources and reduced risks of complications
during hospitalisation. For example, nursing staff provided
sustained psychological support and behavioural guidance
to alleviate patient anxiety and treatment resistance, while
the medical team dynamically adjusted therapeutic strate-
gies to maintain optimal treatment outcomes [31]. Notably,
the model demonstrated significant improvements in post-
discharge prognosis, as evidenced by a marked reduction in
readmission rates. Under conventional nursing models, pa-
tients often experience challenges in self-management post-
discharge due to insufficient health knowledge and inade-
quate behavioural guidance [4]. In contrast, the physician-
nurse collaborative education framework establishes an
“in-hospital-outpatient” continuum of care. Through re-
peated follow-ups and dynamic assessments, healthcare
professionals collectively supported patients in adopting
evidence-based lifestyles and treatment habits, thereby re-
ducing readmission risk [32].

Discharge interventions improved patient adherence
to rational dietary practices, consistent medication use,
healthy behaviours, and timely follow-up examinations.
During the outpatient phase, enhanced adherence facil-
itated favourable outcomes such as healthier lifestyles,
reduced medical non-compliance, and improved disease
control [33]. Monthly follow-ups allowed both health-
care providers and patients to promptly detect condition
changes, facilitating timely therapeutic adjustments to pre-
vent exacerbations and relapses. Ultimately, this long-
term dynamic approach yielded superior clinical outcomes
[34,35].

Despite these promising findings, several limitations
should be acknowledged. First, the retrospective design
of this study may introduce selection bias, while the rel-
atively small sample size limits the generalizability of the
findings. Second, the limited follow-up duration (6months)
constrains the evaluation of the long-term impact of the
model on patient prognosis. Future studies should adopt ex-
tended follow-up periods to assess long-term outcomes. Fi-
nally, the single-institution setting of this study limits exter-
nal validity and may not accurately reflect practices in other
healthcare contexts. Future investigations on physician-
nurse collaborative health education management models
should therefore include randomised controlled trials across
multiple institutions, with long-term follow-up, to provide
more robust and generalizable evidence.

5. Conclusion
The findings of this study demonstrate that an ed-

ucation management model for AHF patients based on
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physician-nurse collaboration, by integrating professional
resources, delivering structured self-management support,
and offering continuous psychological counselling, signif-
icantly and practically enhances the self-care capabilities
of patients. It also effectively alleviates psychological dis-
tress, including anxiety and depression, thereby contribut-
ing to a measurable improvement in overall quality of life.
More importantly, this model exhibits marked value in op-
timising clinical pathways, as reflected in shorter hospi-
tal stays, reduced short-term risk of rehospitalisation due
to exacerbation of HF in the short term, and lower inci-
dence of adverse cardiovascular events during hospitalisa-
tion. These comprehensive benefits validate the core ad-
vantage of this collaborative model in strengthening indi-
vidualised care for AHF patients, while underscoring its
potential value in optimising resource allocation, improv-
ing patient flow efficiency, and enhancing overall medi-
cal safety within the critical setting of emergency depart-
ments. Implementation of this model not only provides a
feasible framework for improving the short-term prognosis
of AHF patients but also establishes a foundation for future
investigations into broader applications, cost-effectiveness
analysis, and multicentre validation studies. Collectively,
these outcomes highlight its clinical translational potential
and prospects for broader implementation.

Key Points
• This study implemented a physician-nurse collaborative
education management model for AHF patients in emer-
gency settings, addressing limitations of conventional
siloed care approaches.

• Compared with routine care, the observation group
demonstrated statistically superior outcomes across all
measured parameters, including accelerated cardiac re-
covery, reduced psychological burden, and improved
self-management capacity.

• Implementation also generated system-level benefits
through shorter hospital stays, fewer 3-month readmis-
sions, and reduced incidence of adverse events.

• The findings from this study support the integration of
this collaborative model into standard emergency de-
partment protocols to optimise AHF management path-
ways and improve patient prognosis.
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