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Research on Symptom Monitoring and Individualized Nursing Intervention for Heart Failure Patients Assisted Artificial Intelligence

Yang Xing
( First Affiliated Hospital of Xi 'an Jiaotong University, Xi' an, Shaanxi Province 710061 )

[Abstract] Objective: This study aims to systematically evaluate the effectiveness and feasibility of a symptom monitoring and early warning
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system based on artificial intelligence (AI), combined with its triggered individualized nursing intervention protocols, in
improving clinical outcomes and quality of life in heart failure (HF) patients. Methods: A prospective randomized controlled
study design was adopted, selecting HF patients hospitalized in the Department of Cardiology and discharged from March 2022
to August 2023 as study subjects. A total of 200 eligible patients were randomly divided into an observation group and a control
group using a random number table, with 100 cases in each group. The control group received routine discharge instructions and
regular outpatient follow-ups, while the observation group received additional management using the self-developed "Heart
Failure Al Butler" system on top of standard nursing care. The system integrates wearable devices (for continuous monitoring of
heart rate, blood oxygen saturation, and body movement), a patient-reported symptom mobile application (for daily recording of
weight, dyspnea severity, lower limb edema, and fatigue), and a risk warning model constructed based on machine learning
algorithms. The AI model performs real-time analysis of multi-source data and automatically sends alerts to the nursing team
upon identifying data patterns consistent with early deterioration characteristics. The nursing team activated predefined
individualized intervention protocols based on warning levels, including proactive telephone guidance, medication adjustment
recommendations, enhanced education, or assistance in arranging emergency medical care. The study maintained interventions
for 6 months, with primary observation indicators including rehospitalization rates for heart failure and emergency department
visits due to worsening heart failure. Secondary observation indicators included left ventricular ejection fraction (LVEF),
N-terminal B-type natriuretic peptide precursor (NT-proBNP) levels, 6-minute walk test (6MWT) distance, and changes in
quality of life assessed using the Minnesota Heart Failure Quality of Life (MLHFQ) scale. Results: After 6 months of
intervention, all indicators in the observation group were significantly superior to those in the control group. In terms of primary
outcomes, the observation group demonstrated significantly lower rates of all-cause rehospitalization (15.0% vs. 32.0%, x
2=8.23, P<0.01) and emergency department visits due to worsening heart failure (9.0% vs. 21.0%, x 2=5.94, P<0.05)
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compared to the control group. Regarding secondary outcome indicators, patients in the observation group demonstrated more
significant improvements in LVEF [(42.5 £5.8)% vs. (38.2 £6.1)%; t=4.87, P<0.001], more pronounced reductions in
NT-proBNP levels [(1256 +423) pg/mL vs. (1850 + 587) pg/mL; t=7.52, P<0.001], and greater increases in 6MWT distance
[(358.6 £45.2) m vs. (312.4 £ 50.7) m; t=6.78, P<0.001]. Quality of life assessments revealed a more substantial decrease in the
total MLHFQ score [(31.2 £7.5) points vs. (41.8 £9.2) points; t=8.91, P<0.001], indicating significant improvement in quality

of life. All differences were statistically significant. Conclusion: The Al-based symptom monitoring and early warning system

enables continuous, dynamic evaluation of physiological status in heart failure patients and effectively triggers timely, precise

individualized nursing interventions. This model significantly reduces readmission risks and emergency department visits while

demonstrating clear advantages in improving cardiac function, exercise tolerance, and quality of life, representing a novel heart

failure management approach with broad application prospects.
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[n(%)] [n(%)] [n(%)] [n(%)] (%, xts) (pgmL, MP25P75))

XTHRZL 100 65.3+8.7 58(58.0)  62(62.0) 38(38.0) 47(47.0) 37.6+6.5 2850(1980,4120)
WELZH 100 64.8+9.1 55(55.0)  60(60.0) 40(40.0) 45(45.0) 38.1+62 2720(1850,3980)
il t=0.41 x=0.18  x'=0.09 x =0.09 x =0.08 1=0.58 7=0.72

P14 0.682 0.671 0.764 0.764 0.777 0.562 0.471
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XTHRZL 100 32(32.0) 21(21.0) 382+6.1 1850 + 587 312.4 +50.7 41.8+92
ML 100 15(15.0) 9(9.0) 425+58 1256 + 423 358.6 £45.2 312+75
SGiHE x =8.23 x'=5.94 1=4.87 t=7.52 1=6.78 1=8.91

P 0.004 0.015 <0.001 <0.001 <0.001 <0.001
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