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Coronary atherosclerotic heart disease is one of the most common diseases, and health-promoting 
behaviors such as diet, exercise, and lifestyle habits are essential to improve the prognosis of patients 
with coronary heart disease. This study aimed to assess the health-promoting lifestyle status of 
patients following percutaneous coronary intervention and to analyse its influencing factors. A survey 
was conducted among 300 patients who had undergone percutaneous coronary intervention. Data 
were collected using a general information questionnaire and the Health-Promoting Lifestyle Profile. 
Multiple linear regression analysis identified ethnicity, monthly household income, and the presence 
of comorbidities as significant factors influencing the health-promoting lifestyle of these patients. The 
average scores for the health-promoting lifestyle post-intervention were (162.91 ± 12.24), which are 
considered favourable. The components of the health-promoting lifestyle were ranked from highest 
to lowest based on subscale scores: self-actualisation, interpersonal support, stress management, 
nutrition, health responsibility, and exercise. Healthcare professionals should tailor health education 
programs for patients based on their ethnic backgrounds, income levels, and whether they have 
comorbid conditions. This targeted approach can effectively enhance their health responsibility and 
improve their overall health-promoting lifestyle.
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Cardiovascular disease (CVD) is the leading cause of global mortality1. Estimates indicate that in 2023, there are 
approximately 330 million cases of the disease in China2. Additionally, both morbidity and mortality rates from 
this disease are rising in the country. Contributing factors include unhealthy lifestyle choices such as poor diet, 
lack of exercise, smoking, and alcohol consumption, along with increasing metabolic risks and a rapidly ageing 
population. Reports from 2021 show that CVD is the leading cause of death in China, accounting for 48.98% of 
deaths in rural areas and 47.35% in urban areas2.

Coronary heart disease (CHD) remains one of the most common and lethal diseases globally3 and a leading 
cause of disability, significantly burdening the healthcare system4. The Global Burden of Disease 2019 reported 
that CHD causes 9.14 million deaths worldwide, accounting for 49.2% of all cardiovascular deaths and 16.3% 
of all deaths5. A health-promoting lifestyle can motivate individuals’ aspiration for a healthy body and plays a 
facilitating role in curbing the unhealthy habits of patients with coronary heart disease6. Percutaneous coronary 
intervention (PCI) uses a cardiac catheter to open narrowed or blocked coronary arteries, improving myocardial 
blood circulation. With its less invasive approach, reduced operation time, and quicker recovery, PCI has become 
a primary clinical procedure for CHD patients7.

Lifestyle is a crucial factor in the development of CHD8, with unhealthy habits playing a key role in poor 
outcomes, recurrence, and rehospitalisation after treatment. Health-promoting behaviours (HPBs) are positive 
actions individuals take across various dimensions to enhance their health status9. These behaviours include 
non-smoking, maintaining a healthy weight, engaging in regular physical activity, and adopting healthy dietary 
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patterns, which are pivotal in current strategies to improve cardiovascular health in the general population10. 
Adherence to a healthy lifestyle significantly reduces the risk of clinical coronary events and lessens the 
subclinical burden of coronary artery disease across all genetic risk categories11. The Healthy China Initiative 
(2019–2030) emphasises the need for extensive research on major lifestyle risk factors for CVD in China to aid 
in early diagnosis, treatment, and rehabilitation12, highlighting the importance of a health-promoting lifestyle in 
managing and reversing chronic diseases. For patients post-PCI, adopting HPBs is crucial for improving their 
physical and mental health, quality of life, and prognosis.

Although previous studies have explored the health-promoting lifestyle of post-PCI patients, the relevant 
evidence from different regions, diverse populations, and various dietary habits remains limited. These factors 
may have an impact on the health-promoting behaviors of post-PCI patients.

Therefore, this study aims to assess the HPBs of post-PCI patients and analyse the factors influencing these 
behaviours, thus helping patients understand and potentially improve their lifestyle. This awareness could 
motivate them to adopt healthier habits. Additionally, the study findings may inform the development of 
intervention plans by healthcare professionals.

Participants and methods
Study design
This cross-sectional study was reviewed and approved by the hospital ethics committee (K202410-20). 
Throughout the entire research process, the ethical guidelines of the Declaration of Helsinki were adhered to. All 
participants provided written informed consent, the questionnaires were uniformly stored by the researchers, 
and the research methods strictly complied with relevant guidelines.

Participants and procedure
The study adopted the convenience sampling method to recruit patients who underwent PCI at a Class A 
tertiary hospital from April 2024 to July 2024. The inclusion criteria were as follows: (1) patients who met 
the diagnostic criteria outlined in the Chinese Guidelines for Percutaneous Coronary Intervention (2016)13, 
underwent percutaneous coronary intervention, and were successfully treated; (2) aged 18 years or older; have 
normal comprehension ability and be able to complete the questionnaire independently or with the help of the 
researcher; and (3) provided informed consent and voluntarily participated in this study. The exclusion criteria 
included: (1) patients with cognitive and mental disorders or functional impairments in vision or hearing; (2) 
patients with functional impairments in vital organs or serious chronic comorbidities; and (3) patients with 
language dysfunctions that impede effective communication.

Methods
Instruments
General information questionnaire  The questionnaire was developed by the researcher to collect the follow-
ing information: (1) General demographic data, including each patient’s admission number, sex, age, ethnicity, 
education level, marital status, monthly household income, employment status, smoking status, and alcohol 
consumption; (2) Disease-related information, such as each patient’s height, weight, overweight status, whether 
it was their first diagnosis of CHD, the time of diagnosis, duration of the disease, presence of comorbidities, and 
the grading of their cardiac function.

Health-promoting lifestyle scale  The Health-Promoting Lifestyle Profile-II (HPLP-II), developed by Walker 
et al14., was utilised to assess the level of health-promoting behaviours (HPBs) of the participants. It has been 
translated from English to Chinese with cultural validations. It has a good internal consistency (Cronbach’s alpha 
0.91)15. The Chinese version HPLP-II consists of the same 52 items, covering six dimensions: health responsi-
bility (with 9 items, such as reporting my abnormal signs or symptoms to healthcare providers, watching TV 
programs about promoting health, and asking questions when having difficulties in understanding the sugges-
tions from healthcare providers, etc.), exercise (with 8 items, such as doing exercises according to the planned 
program, doing stretching exercises at least three times a week, and reaching the target heart rate during exercise, 
etc.), Nutrition (with 9 items, such as choosing a diet low in fat, saturated fat and cholesterol, limiting the intake 
of sugar and sugary foods, having breakfast, and reading the labels on food packages to confirm the nutrition-
al content, fat and sodium levels, etc.), self-actualisation (with 9 items, such as feeling that I am growing and 
changing in a positive way, believing that my life has a purpose, and being full of hope for the future, etc.), inter-
personal support (with 9 items, such as discussing my difficulties and concerns with relatives and friends, easily 
praising others for their achievements, and spending time with good friends), and stress management (with 8 
items, such as having sufficient sleep, taking time to relax myself every day, and thinking of some pleasant things 
before going to bed, etc.). In the current study, the scale adopted the Likert 4-point scoring method, ranging 
from 1 (never) to 4 (always). The total score ranges from 52 to 208 points. The scores of the Physical Activity and 
Stress Management dimensions are between 8 and 32, while those of the other four dimensions are between 9 
and 36.It uses a 4-point Likert scale, ranging from 52 to 208, where higher scores indicate higher levels of HPBs. 
The overall Cronbach’s alpha for the scale was 0.95, with dimensional values ranging from 0.70 to 0.86.

Data collection
Data were collected using a questionnaire method. The researcher explained the study’s purpose and significance 
to the participants and obtained their informed consent before administering the questionnaire. The researcher 
asked the 52 items in the HPLP-II to the participants one by one. During the questioning process, the researcher 
did not interrupt the participants casually, listened carefully to their statements, and refrained from giving any 
hints or guidance. The researcher assigned scores according to the participants’ answers to avoid errors that 
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might arise if the participants filled out the questionnaire by themselves, thus completing the questionnaire 
administration.

The sample size was calculated to be 5–10 times the number of independent variables in the questionnaire.In 
this study, the general information included 20 variables, and the HPLP-II had a total of 6 dimensions, resulting 
in a total of 26 independent variables. Therefore, the required sample size was 130 to 260, accounting for a 
potential 10% attrition rate the sample size was adjusted to 143 to 286. Finally, the sample size was expanded to 
300 cases.

Statistical analysis
Data were entered twice into Excel to create a database. Statistical analyses were performed using SPSS 26.0. 
Descriptive statistics summarised the general information, while measurement data were presented as mean and 
standard deviation (x ± s) and enumeration data as numbers and percentages (%). Two independent samples 
t-tests, one-way ANOVA, and multiple linear regression were used to analyse factors influencing the health-
promoting lifestyle, with a significance threshold set at P = 0.05.

Results
Levels of health-promoting lifestyle in post-PCI patients
The distribution of health-promoting lifestyle levels among post-PCI patients is illustrated in Fig. 1. The overall 
health-promoting lifestyle score for post-PCI patients was (163.10 ± 12.23). The scores for the six dimensions, 
in descending order, were self-actualisation, interpersonal support, stress management, nutrition, health 
responsibility, and exercise, as detailed in Table 1.

One-way analysis of variance of the health-promoting lifestyle in post-PCI patients
Demographic and disease-related information was gathered through a general information questionnaire, which 
included data on sex, age, ethnicity, education level, marital status, monthly household income, employment 
status, smoking status, alcohol consumption, overweight status, initial diagnosis of CHD, duration of the disease, 
the presence of comorbidities, and cardiac function grading, as summarised in Table 2. The analysis of health-
promoting lifestyle scores among post-PCI patients showed statistically significant differences when grouped by 
ethnicity, sex, monthly household income, and the presence of comorbidities (P < 0.05).

Multiple linear regression analyses of factors influencing health-promoting lifestyles in post-
PCI patients
Multiple linear regression analyses were performed with the total health-promoting lifestyle score as the 
dependent variable. The independent variables included those that were statistically significant in the one-way 
analysis of variance: ethnicity, monthly household income, and the presence of comorbidities, detailed in Table 3. 
A scatter plot illustrating these relationships, based on the regression equation, is presented in Fig. 2. The results 
indicate that ethnicity, monthly household income, and the presence of comorbidities significantly influence the 
health-promoting lifestyle of post-PCI patients (P < 0.05).

Score range Score (x ± s) Rank

Total score 52–208 162.91 ± 12.24

Self-actualisation 9–36 34.92 ± 2.60 1

Interpersonal support 8–32 31.47 ± 2.30 2

Stress management 8–32 29.09 ± 3.59 3

Nutrition 9–36 27.54 ± 2.83 4

Health responsibility 9–36 23.27 ± 2.48 5

Exercise 9–36 16.79 ± 6.08 6

Table 1.  Levels of health-promoting lifestyle in post-PCI patients (n = 300).

 

Fig. 1.  Number of post-PCI patients at each level of health-promoting lifestyle (n = 300).
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Number Percentage (%) Score t/F P

Sex 1.224 0.224

Male 226 75.33 163.65 ± 11.43

Female 74 24.67 161.40 ± 14.36

Age 0.202 0.895

18–34 2 0.66 157.50 ± 9.19

35–49 29 9.67 163.52 ± 10.90

50–65 173 57.67 162.87 ± 12.35

96 32.00 163.49 ± 12.55

Ethnicity 3.081 0.010

Han 190 63.33 162.73 ± 12.50

Uyghur 76 25.33 164.68 ± 10.71

Kazakh 14 4.67 156.07 ± 13.00

Mongol 2 0.67 142.50 ± 31.82

Hui 15 5.00 168.60 ± 8.55

Other 3 1.00 165.33 ± 8.39

Education level 1.997 0.114

Lower secondary education or below 122 40.67 161.31 ± 14.11

Upper secondary education or vocational qualifications 107 35.67 163.82 ± 9.27

Further education diploma 43 14.33 166.30 ± 14.71

Undergraduate degree and above 28 9.33 163.10 ± 12.23

Marital status 1.199 0.311

Single 3 1.00 157.67 ± 18.72

Married 284 94.67 163.41 ± 12.18

Divorced 5 1.67 158.40 ± 9.84

Widowed 8 2.67 156.88 ± 12.65

Monthly household income 6.140  < 0.001

 < 1000 18 6.00 154.83 ± 15.92

1000–3000 26 8.67 157.69 ± 14.25

3001–5000 79 26.33 162.59 ± 11.40

 ≥ 5001 117 59.00 164.95 ± 11.32

Employment status 2.991 0.052

Employed 85 28.00 162.80 ± 12.25

Retired 143 47.67 164.64 ± 11.92

Unemployed 72 24.00 160.38 ± 12.47

Smoking status −0.012 0.990

Yes 106 35.33 163.08 ± 12.12

No 194 64.67 163.10 ± 12.32

Alcohol consumption −0.453 0.651

Yes 56 18.67 162.43 ± 11.16

No 244 81.33 163.25 ± 12.48

Overweight status 0.192 0.848

Yes 210 70.00 163.19 ± 12.35

No 90 30.00 162.89 ± 12.00

First-time diagnosis of coronary heart disease −0.568 0.570

Yes 133 44.33 162.65 ± 12.22

No 167 55.66 163.46 ± 12.26

Disease duration 0.182 0.856

 < 5 years 217 163.18 ± 11.40

 ≥ 5 years 83 162.87 ± 14.24

Presence of comorbidities 2.175 0.030

Yes 289 96.33 163.39 ± 12.00

No 11 3.67 155.27 ± 15.74

Continued
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Discussion
The health-promoting lifestyle of post-PCI patients is at a favourable level
The current study found that the overall health-promoting lifestyle score of post-PCI patients can be classified 
as favourable. The scores were relatively high in the dimensions of self-actualisation, interpersonal support, and 
stress management yet lower in nutrition, health responsibility, and exercise.

Among these six dimensions, self-actualisation scored the highest, supporting the findings of Juan Chen16,17. 
High levels of self-actualisation and interpersonal support were noted, while scores for health responsibility 
and exercise were lower, aligning generally with the research of other scholars18–21. The high scoring in self-
actualisation may be influenced by the age of participants, as most were over 50  years old. This age group 
often includes individuals approaching or in retirement who possess extensive life experience and broad social 

Fig. 2.  Multiple linear regression plot.

 

Standad

Category B error Beta t P

Constant 154.740 2.854 54.227 0.000

Ethnicity

Han vs Uyghur 2.103 1.586 0.075 1.326 0.186

Han vs. Kazakh −6.492 3.237 −0.112 −2.006 0.046

Han vs. Mongol −17.214 8.392 −0.115 −2.051 0.041

Han vs. Hui 6.270 3.133 0.112 2.001 0.046

Han vs. other ethnic groups 1.386 6.792 0.011 −0.204 0.838

Monthly household income

< 1000 vs. 1000–3000 3.404 3.631 0.078 0.937 0.349

 < 1000 vs. 3001–5000 7.728 3.097 0.279 2.496 0.013

 < 1000 vs. ≥ 5001 9.947 2.924 0.401 3.402 0.001

Comorbidities (yes vs. no) −7.770 3.615 −0.120 −2.149 0.032

Table 3.  Multiple linear regression analyses of factors influencing the health-promoting lifestyle in post-PCI 
patients (n = 300).

 

Number Percentage (%) Score t/F P

Cardiac function grading 1.042 0.374

Class I 5 154.20 ± 13.86

Class II 271 163.14 ± 12.31

Class III 21 164.86 ± 11.28

Class IV 3 161.67 ± 4.52

Table 2.  One-way analysis of variance of the health-promoting lifestyle in post-PCI patients (n = 300).
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connections, potentially enhancing their ability to foster good interpersonal relationships. The higher scores in 
interpersonal support and stress management could be linked to employment status and age. Nearly half of the 
study participants were retired, and almost 90% were over 50 years old. Being in a stage of life with potentially less 
work and life stress may enable better emotional, informational, material, or operational support and assistance.

The level of the health responsibility dimension is relatively low, which is consistent with the research 
findings of Jinfeng Liu17. As for the relatively low level of the nutrition dimension, it is slightly different from the 
research results of other scholars22–24, lower scores in the nutrition and health responsibility dimensions could 
be attributed to regional and ethnic dietary preferences, with a significant portion of participants having lower 
monthly household incomes and only upper secondary education or below. In terms of health responsibility, 
low-income individuals might be deterred by the high costs of medical treatment, resulting in poor adherence 
to medication and follow-up care after symptom relief post-PCI. Their diets tend to be carbohydrate-heavy, 
overlooking the importance of nutritional balance. Conversely, individuals with higher education levels often 
show greater concern for their health and nutrition, are better able to evaluate health information, and more 
effectively absorb and apply health-promoting knowledge, thereby adjusting their behaviours to enhance their 
health.

The lowest score in the exercise dimension aligns with the findings of other researchers25,26. Possible reasons 
include young patients being too occupied with work to find time for exercise or assuming they are in good 
physical condition and thus neglecting physical activity. As individuals age, a decline in bodily functions 
or the presence of comorbidities may also reduce their exercise levels. Greater physical activity is related to 
improved health outcomes in people living with coronary heart disease. Physical activity is associated with a 
decreased risk of CVD mortality. It also reduces the risk of cardiovascular disease progression and lowers blood 
pressure27. Habitual physical activity is associated with improved outcomes in individuals with CVD. Shifting 
from a sedentary lifestyle to engaging in at least low-intensity physical activities can improve metabolic and 
cardiovascular health28. This underscores the importance of health education during hospitalisation. Educational 
topics could include the nutritional benefits of low-salt and low-fat diets, as well as the advantages of endurance 
training, such as walking, jogging, and Tai Chi.

Ethnicity, monthly household income, and comorbidities are major influencing factors in the 
health-promoting lifestyle
Research indicates that the Kazakh population has a suboptimal intake of vegetables and fruits and a diet 
characterised by high salt, milk tea, high fat, cured and smoked meats, reliance on animal fats, and a low intake 
of fish29. The Mongolian population scored highest in exercise and lowest in stress management, likely reflecting 
the age and occupational characteristics of the participants30. Ethnic minorities in northern China, influenced by 
their environment and traditional practices, consume more alcohol and fat31. In Xinjiang, the intake of high-fat 
foods is notably high32, and distinct ethnic dietary habits and lifestyles may impact cardiovascular health and 
behaviours. Given these differences, healthcare professionals should tailor their communication strategies to 
address dietary health effectively.

Patients with monthly household incomes below 1,000 Yuan exhibit lower health-promoting lifestyle 
scores compared to those earning between 3,001 to 5,000 Yuan and over 5,001 Yuan. This correlation supports 
previous studies33–35, suggesting that financial status significantly affects access to medical care and medication. 
Patients with higher incomes tend to be more committed to their health, face less stress over medical costs, and 
adhere better to follow-up instructions. They also have more resources and time for exercise and maintaining a 
balanced diet. Economic conditions not only affect the access to medical resources but also indirectly promote 
healthy behaviors by reducing psychological stress. Since CHD requires long-term management and consistent 
adherence to medication and check-ups, the financial strain can be substantial for low-income patients. 
Healthcare professionals should vary their health education approaches based on financial status, emphasising 
the importance of medication adherence, regular check-ups, a balanced diet, and appropriate exercise for those 
with lower incomes.

Patients without comorbidities typically exhibit lower health-promoting lifestyle scores than those with 
comorbid conditions, confirming observations by Qiao He34. Having one or more comorbidities may heighten 
health responsibility, leading to greater concern and knowledge about health, which contributes to a healthier 
lifestyle. Therefore, healthcare professionals should educate CHD patients without comorbidities about potential 
complications and instruct them to monitor their blood pressure and glucose levels regularly after discharge, 
ensuring they understand when to seek medical help in a timely manner.

Limitations
There are several limitations in this study that are worthy of consideration. Firstly, this study was conducted 
with patients from only one hospital and involved a limited sample size, which restricts the generalizability of 
the results. Future studies will employ qualitative interview methods to deepen the understanding of the factors 
influencing the health behaviours of post-PCI patients and to inform the development of effective intervention 
plans. Secondly, when using cross-sectional studies to analyze the factors influencing the health-promoting 
lifestyle, interventional studies or longitudinal studies are still needed to determine the causal relationships 
among variables.

Conclusion
This study evaluated the health-promoting lifestyle of post-PCI patients and analysed potential influencing 
factors. The findings indicate that the health-promoting lifestyle of post-PCI patients is generally favourable, with 
ethnicity, monthly household income, and comorbidities identified as key influencing factors. Consequently, 
healthcare professionals should develop tailored health education strategies based on diverse populations, 
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income levels, and the presence or absence of comorbidities. During the nursing intervention process, the 
level of the health-promoting lifestyle of patients after PCI should be comprehensively evaluated, and health 
interventions for those with a low average monthly household income and those suffering from comorbidities 
should be strengthened. Such strategies are likely to help enhance patients’ health responsibility, assist post-PCI 
patients in establishing and maintaining a healthy lifestyle, and further improve their health-promoting lifestyle 
after PCI.

Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on 
reasonable request.
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