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Background: The prevalence of cardiovascular disease (CVD) is rapidly increasing globally. With a concerning increase among adolescents due to unhealthy habits, obesity, and hypertension, understanding the current status of knowledge, attitudes, and practices (KAP) related to CVD prevention among middle school students is crucial for developing effective school-based health programs to prevent CVD.

Methods: The analytic cross-sectional survey is used in questionnaires to assess KAP related to CVD prevention among middle school students (N = 17,731) from 50 schools across 16 provinces in China in June–July 2023. The pass rate of KAP scores is categorized as good and poor. Independent predictors of good KAP of CVD prevention are ascertained using a binary logistic regression model.

Results: The study surveyed 8,118 (45.78%) junior high school students and 9,613 (54.22%) high school students. The overall mean [standard deviation (SD)] for the knowledge, attitude, and practice scores were 26.88 (8.12), 53.53 (7.22), and 39.80 (5.96), respectively. The knowledge scores had the lowest pass rate at 56.89%. Only 6.83% of the students know “the definition of blood pressure in adolescents.” Attitudes toward health were positive, though the attitude regarding “the danger of prolonged sedentary to cardiovascular health” scored lowest at 73.55%. The practice section had a pass rate of 89.30%; 40.27% of students reported that they spend more than an hour a day on screens. Only one-third of the students would go to bed before 12 o’clock. In univariate analysis, junior high school and high school students differed significantly in knowledge and practice (p < 0.001), but attitude did not differ significantly (p = 0.103).

Conclusion: The majority of students lack sufficient knowledge about CVD. It is also found that socioeconomic background, family environment, and educational levels have an impact on cardiovascular health behaviors among students. Strengthening health education involving students, parents, teachers, and communities is essential to promote health knowledge and practices among adolescents.
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1 Introduction

Cardiovascular disease (CVD) is one of the major non-communicable diseases with a significant increase in morbidity and mortality globally (1). The prevalence of childhood obesity and other CVD risk factors has been increasing over the past few decades in both developing and developed countries (2, 3). Globally, 39 million children under 5 years old and 340 million children and adolescents are reported to be overweight and obese (4). The main causes of these increases include physical inactivity, unhealthy diet, smoking, and sedentary behavior (5, 6). The synergistic effects of demographic change, globalization, and economic growth have resulted in more children and adolescents being exposed to these behaviors than ever before (7). CVD is now increasing steadily worldwide and has become a major public health problem of the 21st century.

CVD and underlying atherosclerosis begin in childhood. Their presence and intensity are associated with known cardiovascular risk factors (8). Middle school students are in their teenage stage, which is an important life stage. Lifestyle behaviors during this stage have the potential to carry over into higher life stages, and risk factors are more prevalent among adolescents (9, 10). A recent longitudinal study has clarified the direct link between cardiovascular risk factors in childhood and CVD in young adulthood (9), calling for early identification of risk factors. Surveys show that approximately 61% of individuals show some type of atherosclerotic lesion in the coronary arteries by the end of adolescence (11). However, CVD risk factors (such as age, gender, and genetics) are non-modifiable factors for the development of CVD. However, modifiable factors include unhealthy diet, physical inactivity, smoking, obesity, dyslipidemia, and hypertension (12). By making improvements in health approaches and behaviors in relation to identified CVD risk factors, we have the opportunity to reduce the impacts of these modifiable factors on our health, thereby reducing the risk of CVD (13). This study found that physical activity (PA) plays an important role in reducing the risk of chronic diseases, including obesity (14). Knowledge, attitudes, and practices (KAP) associated with CVD risk factors are found to be influenced by socioeconomic factors, social practices, and behavioral patterns (15). Therefore, to understand the KAP of adolescents is necessary. In addition, KAP studies are essential when evaluating interventions related to education and specifying effective measures aimed at improving the population.

This descriptive cross-sectional study was conducted on 17,731 junior high school and high school students from 50 schools in 16 provinces of China. This is the first national study in China to examine knowledge, attitudes, and practices related to CVD risk factors among middle school students. Focusing on the middle school students population in China, this study attempts to provide a framework of information to better understand the extent of our knowledge of cardiovascular health issues and to take positive health actions to increase awareness of CVD and risk factors.



2 Methods


2.1 Sampling method

A stratified cluster random sampling method was used in this study. The seven geographic subregions of China (North China, Northeast China, East China, Central China, South China, Southwest China, and Northwest China) were used as the basis for sampling stratification. Within each geographic subregion, we selected 1–3 provinces; and 1–2 junior high schools and 1–2 high schools were selected from each province. From each school, two classes were randomly selected for each grade level. In the end, our survey encompassed 16 provinces and 50 schools (see the Figure 1).
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FIGURE 1
 Map of the survey areas (prepared by Adobe Illustrator Artwork 23.0).




2.2 The sample size calculation

Based on previous research studies on adolescents’ knowledge of chronic disease prevention, the adolescents’ knowledge rate of chronic disease prevention was 50.8% (16). With a specified tolerance error of 3% and a confidence level of 1 − α = 0.95, the sample size to be surveyed was calculated using the PASS 2021 software, resulting in N = 1,098. Considering the presence of seven stratification factors in the survey area, the sample size was adjusted to 1,098 × 7 = 7,686. Accounting for potential invalid questionnaires, the sample size was increased by 10%, resulting in a final sample size of at least 8,540.



2.3 Participants

We surveyed 17,731 middle school students in China using a questionnaire in June–July 2023. Of these, 8,145 (45.94%) boys and 9,586 (54.06%) girls; 7,473 (42.15%) in cities, 4,493 (25.34%) in townships, and 5,765 (32.51%) in rural areas; 13,273 (74.86%) Han Chinese and 4,458 (25.14%) ethnic minorities; 8,118 (45.78%) junior high school students; and 9,613 (54.22%) in high schools.

Before completing the questionnaire, the researcher explained the background of the study, the purpose, the principle of anonymity and confidentiality, and the precautions and obtained signed informed consent from the participants. Inclusion criteria included middle school students who were willing to participate in the study. Exclusion criteria were failure to complete the questionnaire.



2.4 Questionnaire design and data collection

The self-designed questionnaire “Chinese Middle School Students’ Cardiovascular Disease Prevention Questionnaire” was used, which was validated and modified by experts, with Cronbach’s α = 0.829, KMO = 0.887 for the knowledge part, KMO = 0.933 for the attitude part, and KMO = 0.647 for the behavior part (p < 0.001), with good reliability and validity. The final survey includes the following: (1) basic information about middle school students; (2) knowledge of CVD prevention: a total of 22 entries, mainly investigating middle school students knowledge of CVD prevention. Correct answers are scored as 2 points, errors or ignorance is scored as 0 points, and the full score is 44 points; (3) attitude of CVD prevention: a total of 22 entries, using the Likert 5-level scale, the options are divided into five levels, such as very little need, no need, general, need, very much need; in order to assign a score of 1, 2, 3, 4, 5, full score of 60 points; (4) behavior of CVD prevention: a total of 19 entries, in addition to the 8 sub-items in the 1st question item does not count, the remaining 11 entries have 3 or 5 options ranging from 3 or 5, accordingly divided into 3 or 5 grades, options 3 grades are assigned 1, 3, 5 points, options 5 grades are assigned 1, 2, 3, 4, 5 points, out of a total of 55 points. The 2nd, 4th–5th, 7th, 9th–10th entries are assigned points in reverse.

Questionnaires are self-filled in a centralized classroom setting, with the investigator supervising the whole process to ensure that students answer the questionnaires independently and without interference. The questionnaires are collected on-site. The data were double-entered for comparison and error checking.



2.5 Statistical analysis

EpiData 3.1 software is used for data entry, and IBM SPSS version 26.0 is used for statistical analysis. Measured data are described using mean scores (SD). Count data are presented as numerical values and percentages. To assess the influence of demographic characteristics on knowledge, attitude, and practice scores, we utilize the chi-square test. Logistic regression analysis is used to explore the factors impacting knowledge, attitude, and practice scores. Statistically significant is defined as a p-value of <0.05.



2.6 Ethical issues

We obtained ethical approval for this research from our Ethics Committee on 27 June 2023 (approval number 20230627001). All participants provided written informed consent. Participant names and potentially identifying information were removed to the greatest extent possible to protect anonymity.




3 Results


3.1 Demographic characteristics

In this survey of middle school students, a total of 18,500 questionnaires were distributed. Of these, 18,169 were returned, excluding 438 invalid questionnaires, and 17,731 valid questionnaires from middle school students were collected, representing an effective response rate of 95.84%.

A total of 8,145 (45.94%) boys and 9,586 (54.06%) girls were surveyed; 7,473 (42.15%) in cities, 4,493 (25.34%) in townships, and 5,765 (32.51%) in rural areas; 13,273 (74.86%) Han Chinese and 4,458 (25.14%) ethnic minorities; 8,118 (45.78%) junior high school students and 9,613 (54.22%) in high schools; 7,631 (43.04%) students living in schools and 10,100 (56.96%) not living in schools; 14,452 (81.51%) without a history of family chronic diseases and 3,279 (18.49%) with a history of family chronic diseases as detailed in Table 1.



TABLE 1 Socio-demographic characteristics of participants (N = 17,731).
[image: Table1]



3.2 CVD prevention survey KAP score for middle school students

According to the actual content of the survey, (1) the knowledge section consists of 22 questions, 2 points each, totaling 44 points. (2) The attitude section consisted of 12 questions, 5 points each, with a total score of 60 points. (3) The practice section consists of 11 questions; each question is worth 5 points, and the total score is 55.

The pass line is set at 60% of the total score. The pass rate shows that the knowledge section has the lowest pass rate of 56.98%, and the behavior section has a pass rate of 89.30% as detailed in Table 2.



TABLE 2 Scoring of knowledge, attitude, and practice on CVD prevention for middle school students.
[image: Table2]



3.3 Knowledge

Definitional questions are answered correctly as known and incorrectly answered or omitted as not known. In terms of cardiovascular prevention knowledge, the items with a correct rate of less than 60% are “the concept of CVD (58.12%),” “factors affecting CVD (52.17%),” “the dangers of a high-salt diet (57.79%),” “the definition of sedentary behavior (43.96%),” “the recommended daily activity time for adolescents (34.66%),” “risk factors for CVD (23.77%),” “behaviors that cause to diabetes (33.33%),” and “behaviors that cause to hyperlipidemia (35.59%).” The lowest number of students knowing about “the dangers of being sedentary (22.92%)” and “the definition of blood pressure (BP) in adolescents (6.83%)” and the highest number of students knowing about “behaviors cause overweight and obesity (90.62%)” are detailed in Table 3.



TABLE 3 Knowledge of cardiovascular disease prevention among middle school students (N = 17,731).
[image: Table3]



3.4 Attitude

The options for middle school students’ attitudes toward CVD prevention are set up as five levels of options (e.g., very little need, no need, average, need, very much need), and the choice of need/important/severe and very much need/very important/very severe are selected as positive attitudes. The results show that middle school students have good attitudes toward CVD prevention in general. The aspects below 90% are as follows: the danger of sleep deprivation and staying up late for cardiovascular health (89.24%), the danger of anxiety and depression to cardiovascular health (83.49%), the danger of prolonged sedentary to cardiovascular health (73.55%), and the danger of overweight and obese to cardiovascular health (88.16%), attitude toward adopting a healthy lifestyle (82.14%), and receiving health education on CVD prevention (86.67%) as detailed in Table 4.



TABLE 4 Positive attitudes toward CVD prevention among middle school students (N = 17,731).
[image: Table4]



3.5 Practice

The statistical results show that 19.15% of middle school students ate sweets and sugary drinks 0 times, and 5.58% more than 7 times per week; 32.76% ate high-fat and oily food 0 times, and 3.18% more than 7 times per week; 42.91% ate salty food 0 times, and 3.20% more than 7 times per week; 13.42% ate whole grains and miscellaneous grains 0 times, and 17.61% more than 7 times per week; eating vegetables and fruits 0 times accounted for 3.47%, more than 7 times accounted for 42.80% per week; drinking dairy products 0 times accounted for 9.23%, more than 7 times accounted for 27.20% per week; eating aquatic products 0 times accounted for 34.08%, more than 7 times accounted for 5.08% per week; eating nuts 0 times accounted for 30.30%, more than 7 times accounted for 7.66% per week. Middle school students ate various types of food more centered on 1-3 times per week as detailed in Table 5.



TABLE 5 Frequency of daily meals per week among middle school students (N = 17,731).
[image: Table5]

The percentage of students who are not picky eaters is 54.51%. The percentages of non-smokers and non-drinkers both are over 85%. In total, 64.07% of students pay attention to their BP, blood glucose, and blood lipids. In total, 43.59% of students eat breakfast less than 7 times a week. In total, 40.27% of students have an average of more than 1 h of screen time a day. In total, 48.64% of students have a daily sleep time of less than 8 h. In total, 33.99% of students go to sleep before 12 o’clock every week. In total, 30.91% of students experience anxiety and depression 1–2 times a week. In total, 15.39% of students do not get up and move their bodies after sitting for a long time. In total, 17.61% of students do not control their diets and exercise regularly in order to maintain a healthy weight as detailed in Table 6.



TABLE 6 Daily life behaviors for CVD prevention among middle school students (N = 17,731).
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3.6 Univariate analysis of KAP for CVD prevention among middle school students

Statistically significant differences are observed in terms of residence, gender, grade, co-residence with parents, parental occupation, parental education, ethnicity, monthly family income, and family history of chronic diseases about middle school students with good knowledge scores on CVD prevention. Knowledge is better among middle school students residing in urban (62.80%, n = 4,693) than in township (53.31%, n = 2,395) and rural (52.30%, n = 3,015). Girls (60.38%, n = 5,788) have better knowledge than boys (52.98%, n = 4,315). High school students (64.91%, n = 6,240) have better rates of good knowledge than junior high school students (47.59%, n = 3,863). The rate of good knowledge of middle school students increased with the higher level of parental education as detailed in Table 7 and Supplementary Table S1.



TABLE 7 Chi-square test of KAP for CVD prevention middle school students.
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Good attitude scores on CVD prevention among middle school students are statistically significant, which is observed in terms of residence, whether lives in school, co-residence with parents, parental occupation, parental education, monthly family income, and family history of chronic diseases. Middle school students living in cities (62.02%, n = 4,635) have better attitudes than those living in towns (55.46%, n = 2,492) and rural areas (53.32%, n = 3,074). Middle school students living with parents (58.59%, n = 7,755) have better attitudes than those living with other relatives (54.40%, n = 2,446) as detailed in Table 7 and Supplementary Table S1.

Good practices in CVD prevention among middle school students are statistically significant, which is observed in terms of residence, gender, grade, whether lives in school, co-residence with parents, parental occupation, parental education, ethnicity, and family history of chronic diseases. Middle school students living in townships (54.13%, n = 2,432) and rural areas (53.86%, n = 3,105) have better good behavior than those living in urban (49.54%, n = 3,702). Boys (54.67%, n = 4,453) have better behavior than girls (49.93%, n = 4,786). Junior high school students (66.31%, n = 5,383) have better behavior than high school students (40.11%, n = 3,856) as detailed in Table 7 and Supplementary Table S1.



3.7 Logistic regression of factors influencing KAP for CVD prevention in middle school students

Levels of CVD prevention knowledge, attitudes, and practices are used as the dependent variable. The statistically significant factors identified through Chi-square test are used as the independent variables.

Logistic regression results show that residence, grade, gender, whether living with parents, mother’s occupation, parental education, monthly family income, ethnicity, and family history of chronic disease are influencing factors of middle school students CVD prevention knowledge scores. Middle school students living in townships (95% CI: 0.757, 0.893; p < 0.001) are more likely to have poorer knowledge than those living in cities. High school students (95% CI: 1.920, 2.175; p < 0.001) are more likely to have better knowledge than junior high school students. Girls (95% CI: 1.314, 1.487; p < 0.001) are more likely to have good knowledge than boys. Middle school students living with other relatives (95% CI: 0.811, 0.936; p < 0.001) are more likely to have poor knowledge than those living with both parents. Students whose father’s education is junior high school (95% CI: 1.171, 1.388; p < 0.001), senior high school (95% CI: 1.296, 1.623; p < 0.001), and university (95% CI: 1.302, 1.757; p < 0.001) are more likely to have better knowledge than students whose fathers are primary school students. Middle school students whose mothers’ education is high school (95% CI: 1.085, 1.370; p < 0.05) and university (95% CI: 1.082, 1.466; p < 0.05) are more likely to have better knowledge than students whose mothers are in primary school. The higher the monthly family income, the more likely students are to have better knowledge. Students from ethnic minorities (95% CI: 0.693, 0.803; p < 0.001) are more likely to have poorer knowledge than Han Chinese. Students without a family history of chronic disease (95% CI: 0.852, 0.987; p < 0.001) are more likely to have poorer knowledge than students with a family history of chronic disease.

Living in an urban area, not living in school, living with parents, father’s occupation as a teacher, father’s higher education level, and having a family history of chronic diseases are the influencing factors of better attitude among middle school students. Living in towns and villages, boys, junior high school, living with parents, higher educational level of parents, and no family history of chronic diseases are the influencing factors of better behaviors as detailed in Supplementary Table S2.




4 Discussion

As the prevalence of CVD and risk factors is rapidly increasing globally, primary prevention, early diagnosis, and educational preventive measures are now prioritized (17). The aim of this study is to understand the current status of knowledge, attitudes, and practices related to CVD prevention among middle school students. This survey shows that low awareness of CVD prevention among Chinese middle school students is a major health problem. Understanding CVD can improve middle school students’ awareness of the early dangers of CVD, which can ultimately reduce the life-threatening consequences associated with the disease.

Our results showed that awareness rate of knowledge of the Chinese middle school students’ CVD prevention survey was 56.98%. The result was higher than Sitaula D et al. survey on diabetes and hypertension among school students in Nepal (18). Because there had hardly been any regular school-based awareness campaigns or health intervention programs focusing on NCDs such as diabetes and hypertension.

It was found that students’ knowledge of “concept of CVD (58.12%)” and “factors affecting CVD” (52.17%) was inadequate, which may be due to the fact that students did not receive adequate education on the importance and risk factors of CVD (19). In addition, the knowledge of “behaviors causing overweight and obesity (90.62%)” and “hazards of snacks and milk tea (89.45%)” was better, but there was insufficient knowledge of “hazards of prolonged sedentary behavior (22.92%)” and “definition of BP in adolescents (6.83%)” probably because of the imbalance in the transmission of health information. The hazards of overweight and obesity and snacks and milk tea were more prominent in health education and publicity. The definition of prolonged sedentary behavior and BP in adolescents might not have received enough attention (16).

In our study, 91.82% of students had a positive attitude toward PA being important in the prevention of CVD, but 73.55% had a positive attitude toward sedentary behavior being harmful to cardiovascular health, which was the lowest. The concepts of sedentary behavior and lack of PA are not the same, and meeting PA recommendations does not guarantee that one will not be sedentary (20). Thus, they are independent modifiable risk factors for CVD (21). Promoting PA and reducing sedentary behavior are strategies to prevent CVD. Light or moderate PA as a substitute for sedentary behavior has been found to reduce type 2 diabetes, cardiovascular mortality, and all-cause mortality (22, 23). In total, 82.14% of students indicated that they were willing to adopt a healthy lifestyle and 86.67% were willing to receive health education on CVD prevention. It shows that these students are aware of health issues and the importance of cardiovascular health. Students are willing to take positive actions to improve their lifestyles and improve their health. Therefore, schools and the community can take measures to improve students’ awareness of health issues and encourage them to adopt healthy behaviors. However, there are still some students who are reluctant to adopt a healthy lifestyle and unwilling to receive health education on CVD prevention. We should fully understand the possible reasons, change their attitudes, and improve their awareness of the dangers of CVD.

In total, 7.68% of students did not eat breakfast every day, which is similar to the findings by Bassi et al. (24). In total, 56.41% of students eat breakfast every day. A cross-sectional survey showed urban students prioritized having a healthy diet and ate daily breakfast compared to rural (25). It is possible that the economy in rural areas is not as stable as that of students in urban areas, which makes it difficult for families of rural students to provide an adequate breakfast. A study confirmed that eating breakfast away from home is 1.7 times more likely to lead to obesity than eating breakfast at home (26). This may be due to the rapid development of the food service industry, which has led to an increase in the number of students eating out. Other dietary factors included vegetables and fruits, which were not eaten daily by only 3.47% of students and 1–3 times a week by 24.58% of students. The study of Indian adolescents reported that 11.3% of the students did not eat fruits daily (24). In a comparison of 49 low- and middle-income countries, Indian adolescents had the highest proportion of fruit and vegetable consumption in line with WHO recommendations (27). A survey on type II diabetes in American adolescents revealed that participants consumed an average of 1.5 snacks per day. Specifically, 23.0% reported consuming two snacks, 5.1% consuming three snacks. Moreover, the survey observed that these adolescents spend 1.9 times per week on fast food, with 49.3% of them reporting twice-weekly fast-food consumption, and 24.3% three times per week (28). These findings highlighted the prevalence of snacks and fast-food consumption among the adolescent population. In addition, we found that 64.07% of students are concerned about their BP, blood glucose, and blood lipids, which is higher than Asante et al. (29). Regular BP, blood glucose, and lipid testing are essential for early prevention and detection of hypertension and diabetes. Studies have found that the risk of CVD, including hypertension and diabetes, increases with age (30). Our study showed that 84.61% of students would get up and move their bodies after being sedentary. With the development of electronic technology, the sedentary time of students watching TV, reading mobile phones, and surfing the Internet has been increasing, and outdoor activities have been decreasing. This lifestyle will increase the risk of obesity and CVD in teenagers (31). Our study found that 82.39% of students would maintain a healthy weight by controlling their diet and exercising regularly, which is in line with other survey results (32, 33).

Our study found that students living in urban areas had higher knowledge scores than those living in towns and rural areas because probably urban areas usually have richer educational resources and higher quality of education, which would improve the learning performance of urban students and broaden their knowledge domains. However, the proportion of students living in towns and villages with good behavior, was higher than for those living in cities because possibly towns and villages often have healthier lifestyles, such as healthier diets and increased PA, which can help to reduce the risk of CVD. This was confirmed by a study in Bangladesh (34). Girls scored higher knowledge scores than boys. It is possible that there is a difference in the importance attached to health by students of different genders. However, the percentage of girls scoring good behaviors was lower than that of boys, probably because girls were more physically inactive and consumed more snacks. Gender is an important social determinant of health behaviors from childhood to adolescence to adulthood, and boys will have significantly higher levels of PA than girls during their formative years (35, 36). This inter-gender gap increases during the adolescent transition. The study showed that the percentage of high school students with good knowledge scores was higher than that of junior high school students. However, the percentage of high school students with good practice scores was lower than that of junior high school students, probably due to the pressure of high school, lack of PA, and reduced sleep. A survey from Poland on obesity and nutritional knowledge among adolescents showed that nutritional knowledge among adolescents was positively associated with adhering to a healthy lifestyle (37). Furthermore, adolescents with higher nutritional knowledge exhibited lower trends for fast-food consumption and sedentary behavior. This result emphasized the significant influence of knowledge levels on individual lifestyle choices, particularly in the adolescent population. Understanding of health knowledge may make adolescents more inclined to make healthful lifestyle choices.

Students living with both parents with good knowledge scores and good behaviors were higher than those living with other relatives, probably due to the fact that students living with both parents had easier access to family support and a more favorable educational environment, which helped to improve students’ motivation and learning standards (38). The knowledge scores of students whose parents’ occupations were teachers and doctors were significantly higher than those of the other groups, which may be due to the fact that parents with higher socioeconomic status were more likely to pass on knowledge about CVD prevention to their children. Thus, their children may have acquired more relevant knowledge. In addition, more educated parents were more likely to provide educational support and resources to facilitate their children’s health education, which is consistent with the findings of Ishikawa et al. (39). This suggests that parental occupation and educational level have a significant impact on students’ knowledge of CVD prevention, formation of awareness, and development of behaviors. A cross-sectional survey in Germany found a relationship between parental health literacy and certain health behaviors in children. Children whose parents had higher health literacy were found to have higher rates of consumption of vegetables and salads and engaged in more physical activity than their counterparts (40). This finding highlighted the positive impact of parental health literacy on children’s dietary and exercise habits. Our survey found students in Han Chinese have higher knowledge scores than students in ethnic minority may be due to the fact that in some areas, educational resources are more concentrated in areas inhabited by Han Chinese, which contributes to higher knowledge scores for Han Chinese students. Moreover, there may be cultural and social differences among different ethnicities, which may affect students’ attitudes and behaviors (41). There are differences in the knowledge, attitudes and practices scores of middle school students with different monthly family incomes. The results of the study are consistent with the results of Akter et al. (15). This may be due to the fact that families of different economic levels have different importance on health knowledge, which leads to differences in the students’ acceptance of health education and mass communication.

KAP related to CVD prevention was found to be influenced by socioeconomic factors and social behavior patterns (15). Our study found that girls were more likely to have good levels of CVD knowledge, with the opposite result being that girls were more likely to have poorer behaviors, while boys were more likely to have better behaviors. Similar studies have also shown better behavioral scores for boys compared to better attitude scores for girls (42). Previous studies have shown that educational level is associated with awareness of hypertension and diabetes. Educational level may influence health in terms of health knowledge, healthcare competencies, behaviors, and psychosocial aspects (43). This also supports some of the research (44). In addition, a family history of chronic disease affected the knowledge, which is consistent with the findings of Niermann et al. (45). This may be due to the fact that people with a family history of chronic disease are more likely to pay attention to knowledge and their own health status than the general population (46). Students living with both parents showed better knowledge, attitudes, and behaviors on CVD prevention. A study showed that students living with both parents had higher self-rated health scores and were less likely to experience mental health issues (47). This may imply that the home environment and family education play an important role in educating students about cardiovascular health.

This study is the first study of CVD prevention on knowledge, attitudes, and practices among middle school students in China at present. It mainly focuses on junior high school and high school students. Effectively representing all geographic subregions of China (central, northern, eastern, southern, northwestern, southwestern, and northeastern). It also encompasses urban, township, and rural areas, with an inclusive approach that extends to ethnic minority regions.

However, there are some limitations to this study. Despite the comprehensive coverage of seven major geographical subregions in China and participants from diverse socioeconomic backgrounds, certain areas may not have been included in the investigation due to resource constraints. Additionally, due to the lack of a standardized questionnaire on KAP related to CVD, we utilized a self-administered questionnaire that has undergone rigorous reliability and validity testing. The data collection relies on students’ self-reports, so the data collected may have been influenced by recall bias.



5 Conclusion

This study revealed poorer levels of CVD prevention knowledge among Chinese middle school students, most of whom lacked knowledge of CVD concepts and associated risk factors, but displayed better attitudes and practices. Moreover, influenced by socio-demographic, socioeconomic, and socio-behavioral patterns, we observed that those living in urban areas, high school students, girls, those living with parents, those whose parents had a higher education level, those who came from higher family income, Han Chinese, and those having a family history of chronic disease were more likely to have a good level of CVD knowledge. We should take effective measures to strengthen cardiovascular health education for students, improve their health knowledge, and help them develop correct health attitudes and adopt positive health practices.
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