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Abstract: Objective: To analyze factors influencing the quality of life (QoL) of elderly patients with coronary heart 
disease (CHD) undergoing percutaneous coronary intervention (PCI) and to evaluate the clinical value a cardiac re-
habilitation nursing model. Methods: This randomized controlled trial assigned 112 elderly PCI patients to a control 
group (routine care) or an observation group (cardiac rehabilitation model), both receiving 6-month interventions. 
Outcome indicators were then compared between the two original groups at preoperative, 7-day postoperative, and 
6-month follow-up time points. The control group was further stratified by post-PCI QoL scores into good and poor 
QOL subgroups for multivariate analysis. Results: Age, smoking, Self-Rating Depression Scale (SDS) score, and P-
selectin glycoprotein ligand-1 were identified as independent risk factors for poor QoL (P < 0.05). The observation 
group demonstrated significantly higher QoL scores, greater improvement in 6-minute walking test, left ventricular 
ejection fraction, and subtype segment resolution at both 7-day and 6-month follow-ups (P < 0.05). For T-wave 
inversion and left ventricular end-diastolic dimension (LVEDd), the observation group showed significantly greater 
improvement in T-wave inversion and lower LVEDd at 6-month follow-up (P < 0.05). Greater reductions in Self-Rating 
Anxiety Scale and SDS scores and inflammatory markers were also observed in the observation group at both time 
points (P < 0.05). Conclusion: Age, smoking history, SDS scores, and PSGL-1 are key predictors of postoperative 
QoL. The cardiac rehabilitation nursing model significantly outperformed routine care by improving patients’ QoL, 
psychological state, cardiac function, and inflammation.

Keywords: Elderly coronary heart disease, percutaneous coronary intervention, quality of life, cardiac rehabilita-
tion nursing, influencing factors

Introduction

Coronary heart disease (CHD) is one of the 
leading causes of death worldwide, with inci-
dence and mortality rates increasing signifi-
cantly with age [1-3]. As of 2016, approximately 
126 million people worldwide were estimated 
to suffer from CHD [4]. According to preliminary 
survey results from the China Cardiovascular 
Disease and Risk Factors Monitoring Project 

(2020-2022), which covered 262 monitoring 
points across 31 provinces, autonomous re- 
gions and municipalities, the prevalence of CHD 
in Chinese residents aged ≥ 18 years was 758 
per 100,000 [5]. Percutaneous coronary inter-
vention (PCI), including balloon dilation and 
stent implantation, is currently the most com-
mon treatment for CHD, accounting for 80% of 
all CHD-related surgeries, apart from medica-
tion [6, 7]. PCI has multiple advantages, includ-
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ing faster recovery, more direct clinical im- 
provement, higher success rates, and lower 
postoperative mortality [8, 9]. However, PCI 
primarily restores coronary patency and does 
not eliminate risk factors for CHD [10, 11]. 
Continuation of unhealthy behaviors after PCI, 
such as inadequate physical exercise, smok- 
ing, and alcohol consumption, contribute to 
high rates of disease recurrence and readmis-
sion. Therefore, many elderly patients experi-
ence problems such as limited mobility, emo-
tional instability, and reduced social participa- 
tion after PCI, leading to a significant decline in 
postoperative quality of life (QoL).

The QoL of post-PCI CHD patients is influenc- 
ed by various factors. Previous studies [12, 13] 
have shown that QoL in patients with CHD is 
significantly lower than that in healthy individu-
als. Du et al. [14] reported that patients under-
going PCI exhibited poor psychological, physi-
cal, and social functioning, and that health 
interventions were helpful in improving QoL. 
Accordingly, effective nursing interventions to 
improve medication compliance and QoL have 
become a major focus in rehabilitation nurs- 
ing.

Routine care after PCI is an essential compo-
nent of postoperative rehabilitation, including 
regular monitoring of vital signs and timely 
management of abnormal conditions [15]. 
Additionally, health education, disease aware-
ness promotion, explanation of PCI-related 
advantages, and guidance on post-discharge 
precautions are also of great importance. Al- 
though these measures can effectively pro-
mote patient recovery adaptation, limitations  
in communication and interdisciplinary collabo-
ration within conventional care models may 
compromise care effectiveness and patient 
outcomes [16, 17]. In recent years, cardiac 
rehabilitation nursing has been effectively im- 
proved through a comprehensive approach in- 
volving exercise training, psychological inter-
ventions, nutritional guidance and health edu-
cation. Such programs are shown to reduce 
cardiovascular events and promote functional 
recovery in CHD patients after PCI [18]. How- 
ever, research into cardiac rehabilitation train-
ing for elderly patients undergoing PCI in China 
is still in its exploratory stages, particularly  
with regard to localized intervention programs 

tailored to cultural background and healthcare 
system characteristics. 

This study aims to identify factors influencing 
QoL in elderly CHD patients after PCI and evalu-
ate the effects of a cardiac rehabilitation nurs-
ing intervention on their QoL. The study seeks 
to provide scientific evidence to inform clinical 
nursing practice, improve heart function in 
elderly PCI patients, reduce the risk of adverse 
cardiovascular events, and enhance their qual-
ity of life.

Materials and methods

Study design 

In this prospective, randomized controlled trial, 
a total of 112 elderly patients with CHD who 
underwent PCI at Turpan People’s Hospital 
between January and October 2024 were en- 
rolled. Using a random number table method, 
patients were divided into a control group and 
an observation group, with 56 subjects in ea- 
ch group. Patients in the observation group 
received a structured cardiac rehabilitation 
nursing program alongside routine nursing care 
for a total of six months. Additionally, patients 
in the control group was further categorized 
into good or poor QoL groups according to the 
World Health Organization Quality of Life-BREF 
(WHOQoL-BREF) [19] score. Factors influencing 
QoL in the control group after PCI were subse-
quently analyzed. This study was conducted in 
accordance with the Declaration of Helsinki 
protocol and approved by the Ethics Committee 
of the Chinese Academy of Medical Sciences 
(ethics no. TLFSRMYY-ER-2025-003). The trial 
was registered in Chinese Clinical Trial Re- 
gistry (Registration No: ChiCTR2100049454). 
Written informed consent was obtained from  
all patients prior to study enrollment.

A random sequence was generated using Mi- 
crosoft Excel by investigators who were blind to 
the study. The allocation results were recorded 
on a dedicated form. After eligibility screening, 
patients were assigned to the corresponding 
groups according to the numerical order.

Sample size calculation 

The sample size was calculated based on the 
data of previous studies [20]. The significance 
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level was set at 5% (two-sided test), with a test 
power of 1-β = 0.9. Finally, 112 cases were 
included after considering 20% dropout rate.

Diagnostic criteria

Diagnostic criteria for hypertension: According 
to the 2018 Chinese Guidelines for Prevention 
and Treatment of Hypertension [21], hyperten-
sion can be diagnosed in individuals not receiv-
ing antihypertensive when systolic blood pres-
sure (SBP) ≥ 140 mmHg and/or diastolic blood 
pressure (DBP) ≥ 90 mmHg, measured on at 
least three separate occasions on different 
days. For patients with a previous history of 
hypertension who are currently on antihyper-
tensive medications, a diagnosis of hyperten-
sion can be retained even if blood pressure is 
below 140/90 mmHg.

Diagnostic criteria for diabetes: According to 
the 2020 Chinese Guidelines for Prevention 
and Treatment of Type 2 Diabetes [22], diabe-
tes can be diagnosed in the presence of “three 
polys and one less” symptoms (polyuria, poly-
dipsia, polyphagia, and unexplained weight 
loss), along with at least one of the following 
criteria: fasting plasma glucose (FPG) ≥ 7 
mmol/L, 2-hour postprandial blood glucose ≥ 
11.1 mmol/L, or glycated hemoglobin (HbA1c) 
≥ 6.5%. Any of these three indicators can be 
used as diagnostic criteria for diabetes. 

Diagnostic criteria for hyperlipidemia: Accord- 
ing to the 2016 Chinese Guidelines for Pre- 
vention and Treatment of Adult Dyslipidemia 
[23], hyperlipidemia can be diagnosed if any of 
the following conditions are met: total choles-
terol (TC) ≥ 5.2 mmol/L, triglycerides (TG) ≥ 
1.70 mmol/L, high-density lipoprotein (HDL) < 
1.04 mmol/L, or low-density lipoprotein (LDL) ≥ 
3.4 mmol/L.

Smoking criteria: Smoking is defined according 
to WHO as a history of continuous or cumula-
tive smoking for at least 6 months during the 
individual’s lifetime [24].

Alcohol consumption criteria: according to the 
Guidelines for the Diagnosis and Treatment of 
Alcoholic Liver Disease [25], long-term alcohol 
consumption is defined as alcohol intake for 
more than 5 years, corresponding to a daily 
alcohol consumption of ≥ 40 g for men and ≥ 

20 g for women, or a history of heavy alcohol 
consumption within the past 2 weeks.

Body Mass Index (BMI) calculation: BMI is  
calculated as weight (kg)/height squared (m2). 
According to the 2022 Consensus of Chinese 
Experts on Obesity Prevention and Treatment 
[26], a BMI value of 24.0-27.9 is considered 
overweight, and a BMI value > 28 is considered 
obese.

CHD diagnosis: according to the Guidelines  
for the Diagnosis and Treatment of Acute 
Myocardial Infarction [27], the diagnosis of 
acute myocardial infarction (MI) should meet  
at least two of the following criteria: 1) A history 
of ischemic chest pain; 2) Dynamic changes in 
electrocardiogram (ECG) consistent with the 
diagnosis; 3) Dynamic changes in cardiac bio-
markers indicative of myocardial injury.

Inclusion criteria

1) Met the diagnostic criteria for CHD [27]; 2) 
Diagnosed with CHD and treated with PCI, with 
complete required examination data for this 
study; 3) First-time PCI treatment; 4) Expected 
survival time > 1 year; 5) Normal cognitive and 
language function, with the ability to coope- 
rate with treatment and assessments; 6) 
Favorable postoperative condition with stable 
hemodynamics.

Exclusion criteria

1) Presence of severe comorbidities, including 
malignancies or heart-kidney dysfunction; 2) 
Incomplete clinical data; 3) Language, visual, or 
hearing impairments that prevent cooperation 
with normal examination; 4) Lack of basic edu-
cational or cultural background preventing 
completion of study procedures; 5) History of 
mental illness or cognitive dysfunction.

Dropout criteria

1) Patients who voluntarily withdraw from study 
or whose family members request withdrawal; 
2) Patients who experience serious adverse 
events.

Exclusion criteria during the study period

1) Participants involved in other experimen- 
tal studies during the research period; 2) 
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Development of physical discomfort that pre-
vented continued participation in the study.

Routine nursing care 

Routine nursing care after PCI includes ECG 
monitoring, puncture-site care, limb care, psy-
chological support, medication and dietary gui- 
dance, and regular follow-up. Nurses regularly 
checked ECG changes, promptly identified ab- 
normalities, and reported to physicians. The 
puncture site was pressed and observed for 
bleeding and swelling, with timely intervention 
as indicated. Limb temperature, swelling, and 
pain were regularly assessed, and limb eleva-
tion or analgesic measures were provided when 
necessary. Psychological support was provid- 
ed through active communication. Medication 
guidance on dosage and time was provided to 
ensure medication adherence. Dietary guid-
ance emphasized a low-salt, low-fat and low-
sugar diet, as well as smoking cessation and 
alcohol abstinence. Regular follow-up was con-
ducted to assess rehabilitation status and 
needs, with nursing plans were adjusted ac- 
cordingly.

Cardiac rehabilitation nursing model

Establishment of a cardiac rehabilitation team: 
A cardiac rehabilitation team was established 
and led by a cardiac rehabilitation specialist 
nurse. The team consisted of six medical staff 
members, with the head nurse of the ward 
serving as the team leader. The cardiac reha-
bilitation specialist nurse was responsible for 
delivering rehabilitation education, conducting 
heart function assessment, providing activity 
guidance, and operating the mHealth monitor-
ing platform. The attending physician super-
vised patient safety during the rehabilitation 
process, while bedside nurses were responsi-
ble for observing the patient’s condition and 
keeping records. 

A quality control loop was established: a weekly 
team meeting was held to review patient prog-
ress (psychological status data, 6-minute walk 
test (6MWT) results, and vital signs), enabling 
real-time protocol adjustments. On this basis, 
individualized nursing management plans were 
formulated, regularly assessed, and dynami-
cally adjusted to ensure the smooth progress of 
nursing care and rehabilitation effectiveness.

In-Hospital Care (Within 3 days post-PCI): Du- 
ring the hospitalization period, the primary 
goals were to reduce postoperative complica-
tions, promote early recovery, and enhance  
cardiopulmonary function. Patients underwent 
close cardiopulmonary monitoring and were 
encouraged to initiate early mobilization under 
supervision (e.g., joint movements, muscle ma- 
ssage, and deep-breathing exercises) to help 
improve blood circulation and enhance pulmo-
nary function. A standardized exercise protocol 
was adopted, with the target heart rate main-
tained at 50-60% of the age-predicted maxi-
mum heart rate (220-age), and a Borg fatigue 
score ≤ 11 (light exertion). Biomarker-guided 
dynamic adjustment: Patients with preopera-
tive P-selectin glycoprotein ligand-1 (PSGL-1) > 
75th percentile received reduced exercise in- 
tensity (20%) and enhanced ECG monitoring, 
while those < 25th percentile were allowed ear-
lier progression of activity, provided no contra-
indications were present. Exercise was immedi-
ately discontinued if systolic blood pressure 
exceeded 180 mmHg or if chest pain or dys-
pnea occurred. For nutrition, high-protein, high-
calorie foods such as lean meat, legumes, 
eggs, and vitamin C-rich foods (like citrus and 
tomatoes) were provided to promote wound 
healing and immune system recovery, with a 
target intake of 1500-2000 kcal. Sample meal 
plan: Breakfast - 1 boiled egg (50 g) + 250 mL 
low-fat milk + 2 slices whole-wheat bread; 
Lunch - 100 g steamed fish + 150 g multigra- 
in rice + 200 g broccoli + 10 mL olive oil; Snack 
- 1 apple + 15 g walnuts. Quantitative stan-
dards: Protein intake 1.2 g/kg body weight/ 
day (e.g., 72 g for 60 kg patient), sodium < 5 g/
day. In terms of exercise interventions, nurses 
will begin performing bed exercises 2-3 times  
a day, each session lasting 10-15 minutes. 
These exercises included upper and lower limb 
stretching and deep breathing exercises, aim- 
ed at enhancing physical endurance and flexi-
bility. Cardiopulmonary function was assessed 
through left ventricular ejection fraction (LVEF) 
and the 6MWT to ensure stable heart and lung 
function.

Transitional care (1 month post-surgery): The 
focus of the transitional period was to enhance 
physical capacity and improve psychological 
well-being. Patients gradually increased their 
activity levels, with personalized exercise pre-
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scriptions developed by nursing staff. The ac- 
tivities included 3 sessions of aerobic exercise 
per week (walking or stationary cycling), each 
lasting 20-30 minutes, with a target heart rate 
of resting heart rate + 20 beats/min. Wearable 
devices (Xiaomi Smart Band 7, <$40) transmit-
ted real-time heart rate to the CardioRehab 
Link app, artificial intelligence (AI) alerts trig-
gered nurse callbacks if HR exceeded target by 
> 10 bpm or Borg > 13. Specific actions: ① 5 
min warm-up (slow walking); ② 20 min main 
exercise (brisk walking or stationary cycling);  
③ 5 min cool-down (stretching). Safety rule: 
Speed was reduced if HR exceeds target by > 
10 bpm or Borg > 13. The patient’s heart rate 
and respiratory rate was monitored to assess 
the effects of exercise. For nutrition, high-nutri-
ent meals was continually provided, with a 
focus on increasing fish, lean meat, and other 
high-protein foods to promote muscle grow- 
th. Mediterranean diet pattern: Daily olive oil 
20-25 ml, deep-sea fish 3×/week (100 g each), 
nuts 30 g/day (walnuts + almonds), whole 
grains account for 1/2 of staple foods. Sample 
menu: Breakfast - oatmeal with blueberries 
and yogurt; Lunch - salmon salad with whole - 
wheat bread; Dinner - chicken breast with 
brown rice and spinach. Fiber-rich foods such 
as whole grains, vegetables, and fruits were 
included to support digestive function. Nurses 
emphasized the quality and combination of 
foods. In terms of psychological care, to add- 
ress potential anxiety or depression, mindful-
ness-based stress reduction therapies (such 
as meditation and deep breathing exercises) 
were integrated to help alleviate postopera- 
tive anxiety and enhance emotional regulation. 
Standardized 4-week mindfulness program: 
Week 1 - abdominal breathing (5 min/session, 
twice daily, audio - guided). Week 2 - body scan 
meditation (10 min/session, before bedtime). 
Week 3 - mindful walking (10 min slow walking 
in ward, focusing on footsteps). Week 4 - emo-
tion awareness diary. Nurse training: 8-hour 
mindfulness certification required, using stan-
dardized scripts. Standardized 4-week mind- 
fulness program (breathing-body scan-walking 
exercises) will be implemented; all nurses com-
plete 8-hour certification. Regular communica-
tion will take place to track the patient’s recov-
ery progress and help them understand the 
importance of the recovery process, boosting 
confidence.

Maintenance care (2-6 months post-surgery): 
During the maintenance period, the goal was  
to maintain long-term health and improve QoL. 
Nursing staff adjusted exercise and diet plans 
based on the patient’s recovery, gradually in- 
creasing the weekly exercise volume by 10%. 
Exercise activities included brisk walking, swim-
ming, yoga, and more, with 4-5 sessions per 
week, each lasting 40 min, aimed at improv- 
ing cardiovascular endurance, flexibility, and 
strength. Progressive protocol: Months 2-3: 
4×/week brisk walking 40 min + resistance 
training (elastic bands, 3 sets × 12 reps). 
Months 4-6: 5×/week, add swimming/yoga,  
45 min/session. Advancement principle: In- 
crease volume by 10% monthly, Borg score ≤ 
14. For nutrition, a low-fat diet was maintained, 
avoiding fried foods, and increasing foods rich 
in omega-3 fatty acids (such as fish and nuts) 
to reduce the risk of cardiovascular diseases. 
Long-term dietary prescription: Fat < 25% of 
total calories, saturated fat < 7%, omega - 3 
fatty acids 2 g/day. Specific combination: 200 
g salmon/week + 150 g walnuts/week + 20 g 
flaxseed daily. Avoidance: No organ meats or 
fried foods. The patient also increased the in- 
take of vegetables, fruits, and whole grains to 
provide antioxidants and dietary fiber, support-
ing long-term health. Nurses provided ongoing 
personalized exercise recommendations by 
remote monitoring, conducted regular checks 
on the patient’s weight, blood pressure, and 
blood glucose levels to ensure the mainte-
nance of a healthy lifestyle. Monthly physical 
health assessments were conducted, includ- 
ing weight, body fat percentage, and exercise 
endurance, to ensure good rehabilitation prog-
ress and adjust the care plan accordingly.

Implementation requirements: In tertiary hos- 
pitals, the program requires: ① 1 cardiac re- 
habilitation nurse specialist (40-hour training 
certification); ② 6-MWT corridor (30 m); ③ 
CardioRehab Link app synchronized with Xiaomi 
Smart Band 7 (<$40) for real-time heart rate 
variability monitoring and AI alerts; In primary 
hospitals: phased rollout with month 1-3 using 
simplified app (manual data entry) + week- 
ly tele-consults with tertiary specialists, and 
month 4-6 introducing shared device pool (5 
trackers/ward), reducing per-patient cost from 
$30 to <$8 while maintaining adherence track-
ing. Simplified version for primary hospitals: 
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Reduce exercise frequency to 2×/week, replace 
HR monitoring with Borg scale, use food mod-
els instead of precise meal planning for nutri-
tion guidance.

Data collection

Baseline data: Patient demographic and clini-
cal data were collected from the electronic 
medical record system, including sex, age, BMI, 
smoking and alcohol consumption history, edu-
cational level, marital status, medical payment, 
family economic status, and comorbidities (dia-
betes, hypertension, hyperlipidemia).

Psychological status: Anxiety and depression 
were assessed using the Self-Rating Anxiety 
Scale (SAS) [28] and Self-Rating Depression 
Scale (SDS) [29] at three points: before PCI,  
7 days after PCI, and 6 months after PCI. The 
SAS consists of 20 items rated on a four-point 
Likert scale (1-4) according to symptom fre-
quency. Fifteen items are negatively worded 
and scored from 1 to 4, while five items (items 
5, 9, 13, 17, and 19) are positively worded and 
reverse-scored from 4 to 1. The raw score is 
multiplied by 1.25, and the integer value is 
taken as the standardized score. According to 
Chinese norms, a standardized SAS score < 50 
indicates no anxiety, 50-59 mild anxiety, 60-69 
moderate anxiety, and ≥ 70 severe anxiety. The 
SDS also comprises 20 items rated on a four-
point scale, including to positively scored and 
10 negatively scored. The total score ranges 
from 0 to 80, and the standardized score is  
calculated as the same method as the SAS.

Cardiac function indicators: Exercise tolerance 
was measured using the 6-minute walk test 
(6MWT) before PCI, 7 days and 6 months after 
PCI. Based on the results of the 6MWT, pa- 
tients were classified into four levels: level 1 (< 
300 m), level 2 (300-374 m), level 3 (375-450 
m), and level 4 (> 450 m). The lower the level, 
the poorer the cardiopulmonary function [30]. 
In addition, the patient’s T-wave inversion and 
Subtype (ST) segment depression were record-
ed using a 12-lead digital electrocardiograph 
(model: EP-12C, manufacturer: Shanghai Op- 
tical Medical Electronics Co., Ltd.). LVEF and 
left ventricular end-diastolic diameter (LVEDd) 
were measured using an ultrasound echocar-
diograph (model: GE Vingmed E9, manufactur-

er: General Electric (GE Healthcare)) by the 
same physician in a blinded manner.

Serological inflammatory markers: Serum lev-
els of PSGL-1, soluble CD14 ST (sCD14-ST),  
and macrophage inflammatory protein-1 alpha 
(MIP-1α) were detected before PCI, 7 days  
and 6 months after PCI using Enzyme-Linked 
Immunosorbent Assay (ELISA).

QoL score: The WHOQOL-BREF [19] was used  
to assess the QoL patients before PCI, 7 days 
and 6 months after PCI. WHOQOL-BREF con-
tains 26 items, covering four domains: physical, 
psychological, social relationships, and envi-
ronment. Each item is rated on a scale from 1 
(very dissatisfied) to 5 (very satisfied), with the 
total score ranging from 26 to 130. The higher 
the score, the better the QoL. Based on the 
mean total score of the sample, patients were 
classified as having good QoL (total score > 
mean) or poor QoL (total score ≤ mean).

All follow-up assessments were conducted by 
investigators who had received standardized 
training and used uniform evaluation tools. 
Data accuracy was ensured through double 
data entry and cross-validation. The entire fol-
low-up process strictly adhered to the resear- 
ch protocol to maintain the integrity and reli-
ability of the data.

Statistical analysis

Statistical analyses were performed using 
SPSS 27.0 software. Missing data were han-
dled using multiple imputations. For quantita-
tive data, the Shapiro-Wilk test was used to 
assess normality. Quantitative data that fol-
lowed a normal distribution were presented as 
mean ± standard deviation (SD) and compar- 
ed between groups using independent sample 
t-tests. Non-normally distributed data were pre-
sented as M (Q25, Q75) and analyzed using the 
Mann-Whitney U test. Categorical data were 
expressed as frequencies and percentages (n, 
%) and compared using the χ2 test or Fisher’s 
exact test, as appropriate. Logistic regression 
analysis was used to identify factors influenc-
ing QoL of patients in the control group after 
PCI. Comparisons of the same indicator across 
different time points were performed using re- 
peated measures analysis of variance. A two-
sided P value < 0.05 was considered signi- 
ficant.
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Results

Comparison of baseline data between the two 
groups

No significant differences were observed 
between the two groups in terms of sex, age, 
BMI, smoking or alcohol consumption history, 
educational level, marital status, medical pay-
ment approach, family economic status, or co- 
morbid hypertension, diabetes and CHD (P > 
0.05) (Table 1), indicating that the baseline 
characteristics of the two groups were com- 
parable.

Comparison of QoL scores between the two 
groups

There were no significant differences in QoL 
scores across the physical, psychological, so- 

cial relationship, or environmental domains 
between the control group and the observa- 
tion group before PCI (all P > 0.05). At both 7 
days and 6 months after PCI, the scores across 
all four domains in the observation group were 
significantly higher than those of the control 
group (all P < 0.05) (Figure 1).

Comparison of psychological status between 
the two groups 

There were no significant differences in SAS  
or SDS scores between the two groups be- 
fore PCI (P > 0.05). In both groups, the SAS  
and SDS scores gradually decreased at 7 days 
and 6 months after PCI compared with base-
line values (P < 0.05). Notably, the SAS and 
SDS scores in the observation group were  
significantly lower than those of the control 
group (both P < 0.001) (Figure 2).

Table 1. Comparison of baseline data between the control group and the observation group

Characteristics Control 
Group (n = 56)

Observation 
group (n = 56) t/χ2 P 

Sex (n, %) Male 35 (62.50) 36 (64.29) 0.038 0.844
Female 21 (37.50) 20 (35.71)

Age (years, mean ± SD) 74.26 ± 5.28 75.69 ± 6.78 1.251 0.214
BMI (kg/m2, mean ± SD) 23.94 ± 2.72 24.25 ± 3.30 0.547 0.585
Smoking history (n, %) Yes 33 (58.93) 36 (64.29) 0.340 0.560

No 23 (41.08) 20 (35.71)
Alcohol consumption history (n, %) Yes 32 (57.14) 34 (60.71) 0.148 0.701

No 24 (42.86) 22 (39.29)
Educational level (n, %) Primary school and below 13 (23.21) 18 (32.14) 1.159 0.560

Junior/senior secondary 27 (48.21) 23 (41.07)
College degree or above 16 (28.58) 15 (26.79)

Marital status (n, %) Married 40 (71.43) 37 (66.07) 0.374 0.541
Divorced or widowed 16 (28.57) 19 (33.93)

Method of medical payment (n, %) Out of pocket 27 (48.21) 31 (55.36) 0.572 0.449
Health care 29 (51.79) 25 (44.64)

Family economic status (n, %) Good 19 (33.93) 21 (37.50) 1.000 0.607
General 23 (41.07) 18 (32.14)
Poor 14 (25.00) 17 (30.36)

Comorbid hypertension (n, %) Yes 34 (60.71) 36 (64.29) 0.152 0.696
No 22 (39.29) 20 (35.71)

Comorbid diabetes (n, %) Yes 29 (51.79) 32 (57.14) 0.324 0.569
No 27 (48.21) 24 (42.86)

Comorbid hyperlipidemia (n, %) Yes 35 (62.50) 33 (58.93) 0.150 0.699
No 21 (37.50) 23 (41.07)

Note: BMI, Body Mass Index.
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Comparison of cardiac function between the 
two groups 

Before PCI, there were no significant differenc-
es between the two groups in 6MWT, T-wave 
inversion rate, ST-segment regression rate, 
LVEF, or LVEDd (all P > 0.05). Compared with 
baseline data, the T-wave inversion rate in both 
groups increased at 7 days after PCI and de- 
creased at 6 months after PCI (P < 0.05). The 
ST-segment regression rate, 6MWT, and LVEF 

were significantly increased in both groups at 7 
days and 6 months after PCI (P < 0.05), while 
LVEDd decreased significantly at 6 months 
after PCI (P < 0.05). 

In addition, at both 7 days and 6 months after 
PCI, the ST-segment regression rate, 6MWT 
and LVEF were significantly higher in the obser-
vation group than in the control group (P < 
0.05). No significant differences were observ- 
ed in T-wave inversion rate or LVEDd between 

Figure 1. Comparison of QoL scores between the two groups before PCI, 7 days and 6 months after PCI. A: Physi-
ological domain score; B: Psychological domain score; C: Social relationship domain score; D: Environmental do-
main score. Note: QoL, quality of life; PCI, percutaneous coronary intervention; nsP > 0.05; *P < 0.05; **P < 0.01; 
***P < 0.001.
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Figure 2. Comparison of SAS and SDS scores between the two groups before PCI, 7 days and 6 months after PCI. A: 
SAS score; B: SDS Score. Notes: SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; PCI, percutane-
ous coronary intervention; nsindicates P > 0.05; *indicates P < 0.05; **indicates P < 0.01; ***indicates P < 0.001.

the two groups at 7 days after PCI (P > 0.05). 
However, 6 months after PCI, the T-wave inver-
sion rate and LVEDd in the observation group 
were significantly lower than those of the con-
trol group (P < 0.05) (Table 2).

Comparison of inflammatory markers between 
the two groups

There were no significant differences in  
PSGL-1, sCD14-ST or MIP-1α levels between 
the two groups before PCI (P > 0.05). The levels 
of these markers gradually decreased in both 
groups compared with the baseline levels (P < 
0.001). Furthermore, at both 7 days and 6 
months after PCI, the PSGL-1, SCD14-ST, and 
MIP-1α levels in the observation group were 
significantly lower than those of the control 
group (all P < 0.05) (Table 3).

Univariate analysis of factors associated with 
QoL in elderly CHD patients after PCI

Patients in the control group were further clas-
sified into two groups according to their QoL 
score: a good QoL group (n = 28) and a poor 
QoL group (n = 28). Univariate analysis reveal- 
ed that age, smoking history, marital status, 
combined hypertension, SAS score, SDS score, 
T-wave inversion, LVEF, PSGL-1, MIP-1α were 
significantly associated with QoL in elderly CHD 
patients after PCI (all P < 0.05) (Table 4).

Collinearity analysis of factors influencing QoL 
in elderly CHD patients after PCI

Multicollinearity among the 10 independent 
variables screened by univariate analysis was 
assessed using variance inflation factor (VIF) 
and tolerance values, with a VIF > 5 or toler-
ance < 0.2 indicating the existence of multicol-
linearity. As shown in Table 5, all independent 
variables had VIF values < 5 and tolerance  
values > 0.2, indicating the absence of multi-
collinearity, allowing subsequent multivariate 
Logistic regression analysis. 

Multivariate Logistic regression analysis of 
factors influencing QoL in elderly CHD patients 
after PCI

Multivariate Logistic regression analysis fur-
ther identified age, smoking history, SDS sco- 
re, and PSGL-1 as independent risk factors for 
poor QoL in elderly CHD patients after PCI (P < 
0.05) (Table 6).

Development and validation of a predictive 
nomogram for poor QoL after PCI in elderly 
CHD patients 

Based on the four independent predictors iden-
tified by multivariate analysis (age, smoking  
history, SDS score, and PSGL-1 level), a nomo-
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Table 2. Comparison of cardiac function between the two groups before PCI, 7 days and 6 months after PCI

Indicator Preoperatively 7 days  
postoperatively

6 months  
postoperatively F/χ2 P

6MWT (n, %) Control Group (n = 56) Level 1 32 (57.14) 17 (30.36)* 8 (14.29)*,# 31.009 < 0.001
Level 2 16 (28.57) 23 (41.07) 18 (32.14)
Level 3 6 (10.72) 11 (19.64) 19 (33.93)
Level 4 2 (3.57) 5 (8.93) 11 (19.64)

Observation group (n = 56) Level 1 33 (58.93) 12 (21.43)* 3 (5.36)*,# 61.347 < 0.001
Level 2 17 (30.36) 13 (23.21) 9 (16.07)
Level 3 4 (7.14) 20 (35.71) 23 (41.07)
Level 4 2 (3.57) 11 (19.65) 21 (37.50)

χ2 0.446 8.503 8.779
P 0.931 0.037 0.032

T-wave inversion (n, %) Control Group (n = 56) Yes 27 (48.21) 38 (67.86)* 16 (28.57)*,# 17.308 < 0.001
No 29 (51.79) 18 (32.14) 40 (71.43)

Observation group (n = 56) Yes 28 (50.00) 40 (71.43)* 7 (12.50)*,# 40.320 < 0.001
No 28 (50.00) 16 (28.57) 49 (87.50)

χ2 0.036 0.169 4.432
P 0.850 0.681 0.035

ST segment depression (n, %) Control Group (n = 56) Yes 16 (28.57) 25 (44.64)* 37 (66.07)*,# 15.938 < 0.001
No 40 (71.43) 31 (55.36) 19 (33.93)

Observation group (n = 56) Yes 17 (30.36) 36 (64.29)* 51 (91.07)*,# 43.969 < 0.001
No 39 (69.64) 20 (35.71) 5 (8.93)

χ2 0.043 4.356 10.394
P 0.836 0.037 0.001

LVEF (%, mean ± SD) Control Group (n = 56) 39.16 ± 4.43 41.75 ± 4.50* 47.14 ± 5.93*,# 52.619 < 0.001
Observation group (n = 56) 38.93 ± 5.26 44.10 ± 5.89* 60.01 ± 5.67*,# 204.432 < 0.001
t 0.249 2.373 11.733
P 0.804 0.019 < 0.001

LVEDd (mm, mean ± SD) Control Group (n = 56) 61.43 ± 5.28 61.79 ± 5.26* 57.78 ± 3.21*,# 23.047 < 0.001
Observation group (n = 56) 61.59 ± 4.44 60.46 ± 4.87* 55.63 ± 2.89*,# 35.043 < 0.001
t 0.178 1.390 3.735
P 0.859 0.167 < 0.001

Note: *P < 0.05, compared with preoperatively; #P < 0.05, compared with 7 days postoperatively; ST, Subtype; LVEF, left ventricular ejection fraction; LVEDd, left ventricular end-
diastolic diameter; PCI, percutaneous coronary intervention.
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Table 3. Comparison of inflammatory markers between the two groups before operation, 7 days and 6 months after operation

Indicator Preoperatively 7 days  
postoperatively

6 months  
postoperatively F P

PSGL-1 (U/mL, mean ± SD) Control Group (n = 56) 323.39 ± 41.61 308.73 ± 37.88* 280.23 ± 33.98*,# 22.447 < 0.001
Observation group (n = 56) 324.34 ± 42.80 295.05 ± 31.75* 262.37 ± 35.87*,# 40.905 < 0.001
t 0.118 2.072 2.705
P 0.906 0.041 0.008

sCD14-ST (ng/L, mean ± SD) Control Group (n = 56) 561.22 ± 72.72 515.96 ± 71.70* 394.52 ± 38.97*,# 102.462 < 0.001
Observation group (n = 56) 566.89 ± 64.18 478.07 ± 54.04* 337.53 ± 52.15*,# 219.431 < 0.001
t 0.438 3.158 6.551
P 0.662 0.002 < 0.001

MIP-1α (ng/L, mean ± SD) Control Group (n = 56) 499.25 ± 42.18 480.60 ± 53.44* 443.50 ± 54.49*,# 15.303 < 0.001
Observation group (n = 56) 499.85 ± 56.08 460.82 ± 48.72* 413.21 ± 38.43*,# 54.258 < 0.001
t 0.065 2.046 3.399
P 0.949 0.043 < 0.001

Note: *P < 0.05, compared with preoperatively; #P < 0.05, compared with 7 days postoperatively; PSGL-1, P-selectin Glycoprotein Ligand-1; sCD14-ST, soluble CD14 Subtype; MIP-1α, 
Macrophage Inflammatory Protein-1 Alpha.



Post-PCI quality of life in elderly CHD patients

2730	 Am J Transl Res 2026;18(3):2719-2738

Table 4. Univariate analysis of factors associated with QoL in elderly CHD patients after PCI

Characteristic Good group  
(n = 28)

Poor group  
(n = 28) t/χ2 P 

Sex (n, %) Male 16 (57.14) 19 (67.86) 0.686 0.408
Female 12 (42.86) 9 (32.14)

Age (years, mean ± SD) 70.94 ± 3.57 77.57 ± 4.63 6.002 < 0.001
BMI (kg/m2, mean ± SD) 23.33 ± 2.39 24.55 ± 2.92 1.704 0.094
Smoking history (n, %) Yes 10 (35.71) 23 (82.14) 12.469 < 0.001

No 18 (64.29) 5 (17.86)
Alcohol consumption history (n, %) Yes 15 (53.57) 17 (60.71) 0.292 0.589

No 13 (46.43) 11 (39.29)
Educational level (n, %) Primary school and below 5 (17.86) 8 (28.57) 0.979 0.613

Junior/senior secondary 14 (50.00) 13 (46.43)
College degree or above 9 (32.14) 7 (25.00)

Marital status (n, %) Married 24 (85.71) 16 (57.14) 5.600 0.018
Divorced or widowed 4 (14.29) 12 (42.86)

Method of medical payment (n, %) Out of pocket 12 (42.86) 15 (53.57) 0.644 0.422
Health care 16 (57.14) 13 (46.43)

Family economic status (n, %) Good 12 (42.86) 7 (25.00) 1.993 0.369
General 10 (35.71) 13 (46.43)
Poor 6 (21.43) 8 (28.57)

Comorbid hypertension (n, %) Yes 13 (46.43) 21 (75.00) 4.791 0.029
No 15 (53.57) 7 (25.00)

Comorbid diabetes (n, %) Yes 12 (42.86) 17 (60.71) 1.788 0.181
No 16 (57.14) 11 (39.29)

Comorbid hyperlipidemia (n, %) Yes 17 (60.71) 19 (67.86) 0.311 0.577
No 11 (39.29) 9 (32.14)

SAS score (points, mean ± SD) 35.86 ± 5.07 42.32 ± 7.05 3.940 < 0.001
SDS score (points, mean ± SD) 39.68 ± 3.26 45.57 ± 7.99 3.613 < 0.001
6MWT (n, %) Level 1 2 (7.14) 6 (21.43) 5.635 0.131

Level 2 7 (25.00) 11 (39.29)
Level 3 11 (39.29) 8 (28.57)
Level 4 8 (28.57) 3 (10.71)

T-wave inversion (n, %) Yes 4 (14.29) 12 (42.86) 5.600 0.018
No 24 (85.71) 16 (57.14)

ST segment depression (n, %) Yes 21 (75.00) 16 (57.14) 1.991 0.158
No 7 (25.00) 12 (42.86)

LVEF (%, mean ± SD) 48.81 ± 5.48 45.47 ± 5.99 2.174 0.034
LVEDd (mm, mean ± SD) 57.62 ± 3.30 59.02 ± 3.34 1.583 0.119
PSGL-1 (U/mL, mean ± SD) 264.31 ± 20.67 296.15 ± 37.39 3.944 < 0.001
sCD14-ST (ng/L, mean ± SD) 327.18 ± 44.19 341.90 ± 49.45 1.174 0.245
MIP-1α (ng/L, mean ± SD) 409.22 ± 32.49 431.49 ± 41.14 2.249 0.029
Note: CHD, coronary heart disease; QoL, quality of life; PCI, percutaneous coronary intervention; BMI, Body Mass Index; SAS, 
Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; 6MWT, 6-minute walk test; ST, Subtype; LVEF, left ventricular ejec-
tion fraction; LVEDd, left ventricular end-diastolic diameter; PSGL-1, P-selectin Glycoprotein Ligand-1; sCD14-ST, soluble CD14 
ST; MIP-1α, Macrophage Inflammatory Protein-1 Alpha.

gram was developed to individually estimate 
the risk of poor QoL in elderly CHD patients 
after PCI (Figure 3). The total score of the 

nomogram ranged from 0 to 260, correspond-
ing to a predicted probability of poor QoL rang-
ing from 1% to 90%.
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Our findings identified age, smoking history, 
SDS score, and PSGL-1 level as independent 
risk factors for poor QoL after PCI in elderly 
patients with CHD. In addition, the cardiac 
rehabilitation nursing care significantly impro- 
ved cardiorespiratory function, mental health, 
and exercise endurance through comprehen-
sive interventions, such as personalized ex- 
ercise training and structured psychological 
counseling, thus effectively improving postop-
erative QoL.

The developed nomogram demonstrated ex- 
ceptional predictive performance, with an over-
all AUC of 0.977. While previous studies have 
developed valuable nomograms for predicting 
clinical outcomes such as mortality [34] and 
psychological outcomes like post-AMI depres-
sion [35], our model uniquely integrates physi-
ological, behavioral, psychological, and inflam-
matory data to reflect the multifactorial nature 
of QOL recovery. Critically, this predictive tool 
directly informs rehabilitation intensity stratifi-
cation, translating risk assessment into per-
sonalized intervention allocation - an advance-
ment beyond conventional static prediction 
models. The integration of predictive nomo-
gram with an evidence-based rehabilitation 
nursing model supports a promising “predict-
and-preempt” strategy for personalized post-
PCI care, shifting care from uniform inter- 
vention to targeted management based on  
individual risk profiles.

Among the predictors, age demonstrated the 
highest discriminative ability, with an AUC of 
0.876, which is consistent with previous stud-
ies [36, 37]. This may be attributed to poorer 
surgical tolerance and delayed postoperative 
recovery in older patients, who are more prone 
to cardiac adverse events after PCI, resulting in 
reduced QoL [38]. Advanced age exacerbates 
chronic inflammation through enhanced nucle-
ar factor kappa-B (NF-κB) activation, which 
upregulates PSGL-1 expression, creating a pro-
thrombotic milieu that impairs both myocardial 
microvascular perfusion and endothelial re- 
generation post-PCI. Our cardiac rehabilitation 
model directly targets this pathway. Progre- 
ssive exercise training suppresses NF-������� κB�����  sig-
naling by shear stress-mediated mechano-
transduction, while polyphenols derived from 
the Mediterranean diet inhibit NF-κB kinase 

Table 5. Collinearity analysis of influencing 
factors for QoL in elderly CHD patients after 
PCI
Characteristic VIF Tolerance
Age (years, mean ± SD) 1.859 0.538
Smoking history (n, %) 1.206 0.829
Marital status (n, %) 1.251 0.799
Combined hypertension (n, %) 1.335 0.749
SAS score (points, mean ± SD) 1.646 0.607
SDS score (points, mean ± SD) 1.300 0.769
T-wave inversion (n, %) 1.285 0.778
LVEF (%, mean ± SD) 1.186 0.843
PSGL-1 (U/mL, mean ± SD) 1.543 0.648
MIP-1α (ng/L, mean ± SD) 1.275 0.784
Note: CHD, coronary heart disease; QoL, quality of life; 
PCI, percutaneous coronary intervention; SAS, Self-
Rating Anxiety Scale; SDS, Self-Rating Depression Scale; 
LVEF, left ventricular ejection fraction; PSGL-1, P-selectin 
Glycoprotein Ligand-1; MIP-1α, Macrophage Inflamma-
tory Protein-1 Alpha.

The nomogram demonstrated outstanding dis-
criminative ability. The area under the curve 
(AUC) for the model was 0.977 (95% CI: 0.946 
to 1.000), with a sensitivity of 96.4% and a 
specificity of 92.9% (Table 7). The ROC curves 
for both the nomogram and each individual pre-
dictor are presented in Figure 4. As detailed in 
Table 7, age exhibited the strongest predictive 
ability, with an AUC of 0.876, a sensitivity of 
82.1%, and a specificity of 85.7%. The AUC for 
smoking history was 0.732 with a sensitivity  
of 82.1% and a specificity of 64.3%. The AUCs 
were 0.777 and 0.763 for SDS score and PSGL-
1 level, respectively, with a sensitivity of 78.6% 
and a specificity of 60.7% for SDS score and 
75% and 82.1% for PSGL-1 level, respectively.

Discussion

PCI can relieve stenosis and improve cardiac 
function in CHD patients; however, it is not 
curative. The reported restenosis rate ranges 
20% to 60%, with a 10-year mortality rate 
exceeding 30% [31-33]. Cardiac rehabilitation 
care aims to promote comprehensive recovery 
and improve the quality of life by improving  
lifestyle, mental state, and physical function. 
Therefore, this study sought to develop a pre-
dictive model for poor QoL and to identify fac-
tors influencing QoL in elderly CHD patients 
after PCI, while also evaluating the effective-
ness of a cardiac rehabilitation nursing mode. 
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Table 6. Multivariate Logistic regression analysis of influencing factors for QoL in elderly CHD patients 
after PCI
Characteristic β SE Wald χ2 P OR 95% CI
Age (years, mean ± SD) 0.591 0.248 5.662 0.017 1.805 1.110-2.937
Smoking history (n, %) 3.254 1.595 4.161 0.041 25.904 1.136-590.635
SDS score (points, mean ± SD) 0.373 0.181 4.238 0.040 1.453 1.018-2.073
PSGL-1 (U/mL, mean ± SD) 0.067 0.031 4.590 0.032 1.069 1.006-1.136
Note: CHD, coronary heart disease; QoL, quality of life; PCI, percutaneous coronary intervention; SDS, Self-Rating Depression 
Scale; PSGL-1, P-selectin Glycoprotein Ligand-1.

Figure 3. Nomogram for predicting the risk of poor quality of life in elderly CHD patients after PCI. Note: CHD, coro-
nary heart disease; PCI, percutaneous coronary intervention; SDS, Self-Rating Depression Scale; PSGL-1, P-selectin 
Glycoprotein Ligand-1.

Table 7. Predictive performance of the nomogram and each constituent variables for poor QoL after 
PCI in elderly patients with CHD
Characteristic AUC Sensitivity Specificity Youden index cut-off value 95% CI
Age (years, mean ± SD) 0.876 0.821 0.857 0.679 74.165 0.786-0.967
Smoking history (n, %) 0.732 0.821 0.643 0.464 0.500 0.616-0.848
SDS score (points, mean ± SD) 0.777 0.786 0.607 0.667 40.500 0.658-0.895
PSGL-1 (U/mL, mean ± SD) 0.763 0.750 0.821 0.808 276.050 0.629-0.897
Total 0.977 0.964 0.929 0.893 0.495 0.946-1.000
Note: CHD, coronary heart disease; QoL, quality of life; PCI, percutaneous coronary intervention; SDS, Self-Rating Depression 
Scale; PSGL-1, P-selectin Glycoprotein Ligand-1.

Inhibitor, collectively downregulating PSGL-1 
and facilitating myocardial repair. Smoking  
history, an intervenable behavioral factor, also 
showed moderate predictive value (AUC = 
0.732). Its associated risk is likely related to 
endothelial dysfunction and enhanced inflam-
matory responses. Studies have identified 
smoking as a major contributor to accelerated 
arteriosclerosis, adversely affecting postope- 

rative QoL and promoting disease recurren- 
ce [39, 40], which is consistent with our find-
ings. Smoking-induced oxidative stress triggers 
PSGL-1-mediated platelet aggregation, amplify-
ing NF-κB signaling that damages endothelial 
integrity and elevates cardiac Troponin I (cTnI) 
levels, thereby accelerating arteriosclerosis 
and reducing exercise tolerance. Nutritional 
intervention in our protocol (omega-3 fatty 
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acids 2 g/day) mitigates this by enhancing 
endothelial nitric oxide synthase-derived nitric 
oxide (NO) production and reducing Endothe- 
lin-1 (ET-1), directly repairing smoking-induced 
endothelial injury.

Higher SDS scores also showed good predic- 
tive performance (AUC = 0.777). Extensive evi-
dence [41, 42] indicates that psychological  
factors such as depression and anxiety ad- 
versely affects both the incidence and progno-
sis of CHD, a conclusion confirmed by our study. 
Psychological stress elevates catecholamines, 
which promote PSGL-1-dependent platelet acti-
vation and impair myocardial perfusion, while 
NF-κB-mediated cardiomyocyte apoptosis con-
tributes to increased creatine kinase-MB (CK-
MB) leakage. Mindfulness training in our in- 
tervention reduced sympathetic overactivati- 
on, thereby attenuating catecholamine-induced 
PSGL-1 upregulation and interrupting the pla- 
telet-NF-κB-cardiomyocyte injury cascade. 

We innovatively included inflammatory markers 
into the risk factor analysis and found that high-

mindfulness reduces catecholamine-driven 
PSGL-1 expression - offering comprehensive 
protection beyond single-target interventions.

SAS and SDS are core tools for assessing psy-
chological stress, and their scores objectively 
reflect the effectiveness of cardiac rehabilita-
tion nursing on patients’ mental health. In this 
study, SAS and SDS scores reduced signifi- 
cantly in both groups at 7 days and 6 months 
after PCI, with significantly lower scores ob- 
served in the observation group compared to 
the control group. Similarly, the QoL scores sig-
nificantly improved in both groups at 7 days 
and 6 months after surgery, with the observa-
tion group demonstrating a more significant 
improvement. Anxiety, depression and other 
negative emotions due to worries about the 
prognosis of the disease, lack of confidence  
in rehabilitation training, and poor treatment 
adherence are associated with an increased 
risk of postoperative adverse cardiovascular 
events, seriously affecting the QoL of patients 
[44]. By comprehensively assessing patients’ 
psychological status and implementing target-

Figure 4. Receiver operating characteristic curves of the predictive model 
and its individual variables. Note: SDS indicates Self-Rating Depression 
Scale; PSGL-1 indicates P-selectin Glycoprotein Ligand-1.

er PSGL-1 was associated with 
reduced QoL after PCI in el- 
derly CHD patients (AUC = 
0.763), suggesting a central 
role of chronic inflammation in 
postoperative recovery. Li et 
al. [43] reported that elevat- 
ed serum PSGL-1 levels pro-
mote inflammatory response 
and contribute to pulmonary 
infection after coronary artery 
bypass grafting in elderly CHD 
patients, possibly through NF- 
κB pathway-mediated inhibi- 
tion of myocardial repair. As a 
key platelet activation marker, 
PSGL-1 orchestrates a cas-
cade wherein platelet-NF-κB 
crosstalk suppresses endothe-
lial nitric oxide synthase-de- 
rived NO production and el- 
evates ET-1, impairing endo-
thelial-dependent vasodilation 
and myocardial oxygen supply. 
Our rehabilitation model theo-
retically interrupts this cas-
cade at three levels - exercise 
suppresses NF-κB, nutrition re- 
stores NO/ET-1 balance, and 
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ed psychological care, these negative emotions 
can be alleviated, confidence in rehabilitation 
enhanced, and compliance behavior improved, 
finally translating into improved QoL after sur-
gery [45]. Unlike the conventional nursing app- 
roach, which focused on routine cardiac reha-
bilitation without standardized psychological 
protocols [50], our multi-component interven-
tion integrates mindfulness training (5-10 min/
session) with exercise prescription, possibly 
explaining the more pronounced reduction in 
SDS scores. Our findings extend previous find-
ings by demonstrating that brief, nurse-led 
mindfulness can enhance exercise adherence, 
thereby improving QoL through dual pathways - 
directly reducing anxiety and indirectly enhanc-
ing rehabilitation compliance [46]. Mechani- 
stically, this effect may be mediated by mindful-
ness-induced reduction of catecholamine-driv-
en PSGL-1 upregulation, interrupting the neuro-
inflammatory cascade that impairs myocardial 
perfusion.

In terms of cardiac function, the 6MWT, LVEF 
and ST-segment regression rates in the ob- 
servation group were significantly higher than 
those in the control group at 6 months after 
surgery, while the t-wave inversion rate and 
LVEDd were significantly lower. These findings 
indicate that the cardiac rehabilitation nursing 
model is superior to routine nursing in improv-
ing postoperative cardiac function. This may be 
attributed to the comprehensive intervention 
measures, including exercise training, psycho-
logical intervention, and nutritional guidance, 
which enhance myocardial oxygen supply and 
metabolic efficiency, promote myocardial cell 
repair and regeneration, thereby enhancing 
myocardial contractility. These results are con-
sistent with the results reported by Xia et al. 
[18]. However, their study utilized supervis- 
ed, gym-based training (3 times per week for 
12 weeks), whereas our protocol emphasizes 
progressive home-based exercises supported 
by remote monitoring. The comparable LVEF 
improvement suggests that nurse-facilitated, 
self-management-oriented rehabilitation mod-
els may be equally effective and more sustain-
able for community-dwelling patients, address-
ing a critical gap in resource-limited settings. 
Our study observed a significant increase in  
the T-wave inversion rate at 7 days after PCI, 
although no significant inter-group difference-

was seen. Lalonde et al. [47] reported that 
early and deep T-wave inversion after reperfu-
sion treatment reflects successful myocardial 
tissue-level reperfusion, reduced infarct size, 
and improved perfusion of stunned myocardi-
um, leading to better recovery of cardiac func-
tion, which support our results. Building upon 
these findings, we propose that the Medi- 
terranean diet adopted in our rehabilitation 
program may accelerate T-wave normalization 
through attenuating inflammatory responses 
associated with reperfusion injury. Unlike La- 
londe’s study, which focused solely on ECG 
markers, our integration of nutritional interven-
tion provides a plausible mechanistic exten-
sion: omega-3 fatty acids likely reduce isch-
emia-reperfusion oxidative stress, contributing 
to faster recovery from myocardial stunning.  
At the molecular level, this may be mediated by 
NF-κB suppression and consequent reduction 
of PSGL-1-mediated platelet aggregation in the 
microcirculation. There was no significant dif-
ference in LVEDd between the two groups at 7 
days after surgery, which may reflect the limit- 
ed capacity of early rehabilitation interven- 
tions to rapidly reverse established ventricular 
remodeling. Early postoperative care is primar-
ily effective in controlling inflammation and sta-
bilizing hemodynamics, but structural abnor-
malities typically require longer intervention 
periods to improve [48]. This early-phase struc-
tural lag contrasts with clinical trials of high-
intensity statin therapy, in which reductions in 
LVEDd are often observed within 1-4 weeks, 
suggesting that lifestyle-based anti-inflamma-
tory interventions operate through distinct tem-
poral dynamics, requiring > 1 month to mani-
fest structural benefits. Our extended 6-month 
follow-up captured this delayed effect, provid-
ing evidence that comprehensive rehabilitation 
can achieve comparable reverse remodeling  
to pharmacological interventions, albeit via 
slower, more sustainable pathways. The de- 
layed LVEDd improvement may reflect our 
PSGL-1-targeted anti-inflammatory approach, 
which requires sustained NF-κB suppression  
to reverse ventricular remodeling.

In addition, inflammatory response play a criti-
cal role in postoperative recovery following  
PCI. Studies have shown that inflammatory 
cytokines are closely related to thrombosis  
and vascular restenosis after PCI [49]. The lev-
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els of PSGL-1, sCD14-ST and MIP-1α in the 
observation group were significantly lower than 
those in the control group at 7 days and 6 
months after surgery, which may be partially 
due to the inhibition of NF-κB pathway activity 
induced by the Mediterranean diet in the reha-
bilitation program, leading to reduced platelet 
activation and attenuated monocyte chemo-
taxis, thereby contributing to improved cardiac 
function. This multi-pathway synergy - exercise 
reducing monocyte chemotaxis via shear st- 
ress, nutrition inhibiting NF-κB upstream, and 
mindfulness attenuating sympathetic drive - 
offers superior anti-inflammatory outcomes 
compared to single-target pharmacological in- 
terventions, establishing a mechanistic ratio-
nale for the superior efficacy of our comprehen-
sive cardiac rehabilitation nursing [50].

Despite the positive results of this study, there 
are still some limitations. First, the sample  
size of the study was small and from a single 
center, which may limit the generalizability of 
PSGL-1 threshold across diverse populations. 
Future implementation studies should evaluate 
protocol feasibility in resource-limited primary 
hospitals and adapt cultural components (e.g., 
walnut oil for Xinjiang patients). Objective com-
pliance monitoring (smart bracelets, mobile 
apps) and ethnic-specific cultural adaptations 
may further improve the broad applicability  
and accuracy of the results. Implementing 
wearable-based tracking will enable real-world 
effectiveness evaluation. Second, the short 
follow-up period (6 months) did not assess 
long-term durability of PSGL-1 suppression and 
QoL improvement. Third, this study did not in- 
clude systematic recording of patient adher-
ence metrics, such as exercise completion 
rates and dietary adherence. Fourth, the proto-
col was validated exclusively in Han Chinese 
patients, limiting generalizability to other eth- 
nic groups. Future studies should extend follow-
up to 1-2 years and incorporate diverse ethnic 
cohorts. Furthermore, future studies should 
include subgroup analyses and external valida-
tion to evaluate the model’s utility in clinical 
decision-making.

Conclusion

Age, smoking history, SDS score, and PSGL-1 
level are independent factors affecting QoL in 

elderly CHD patients after PCI. The cardiac 
rehabilitation nursing model can significantly 
improve the mental health, cardiac function, 
and physiologic indexes in such patient popula-
tion, so as to effectively improve their quality of 
life after surgery. These findings provide a sci-
entific basis for optimizing clinical nursing strat-
egies and offer practical guidance for improving 
overall health level and long-term prognosis in 
elderly patients with coronary heart disease.
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