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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).

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 

Abbreviations: CVD, Cardiovascular disease; BP, Blood pressure; PA, Physical 

activity; KAP, Knowledge, attitude, and practice.
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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.

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.

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.

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.

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 
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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.

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.

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%, 

FIGURE 1

Map of the survey areas (prepared by Adobe Illustrator Artwork 23.0).
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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.

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.

Characteristics Frequency

Mother’s education

  Secondary 5,701 (32.15%)

  Junior 6,926 (39.06%)

  Senior 2,808 (15.84%)

  University 2,296 (12.95%)

Whether living with parents

  Living with parents 13,235 (74.64%)

  Not living with parents 4,496 (25.36%)

Whether living at the school

  Not living at the school 10,100 (56.96%)

  Living at the school 7,631 (43.04%)

Family history of chronic diseases

  Have 14,452 (81.51%)

  None 3,279 (18.49%)

TABLE 1 (Continued)TABLE 1 Socio-demographic characteristics of participants (N  =  17,731).

Characteristics Frequency

Residence

  City 7,473 (42.15%)

  Village 4,493 (25.34%)

  Countryside 5,765 (32.51%)

Gender

  Boys 8,145 (45.94%)

  Girls 9,586 (54.06%)

Monthly family income

  <2000 CNY 2,432 (13.72%)

  2000–3,999 CNY 5,800 (32.71%)

  4,000–5,999 CNY 4,000 (22.56%)

  6,000–7,999 CNY 2,442 (13.77%)

  ≥8,000 CNY 3,057 (17.24%)

Nation

  Han Chinese 13,273 (74.86%)

  Ethnic minority 4,458 (25.14%)

Grade

  Junior high school 8,118 (45.78%)

  High school 9,613 (54.22%)

Father’s profession

  Farmer 5,520 (31.13%)

  Worker 4,608 (25.99%)

  Service worker 916 (5.17%)

  Private entrepreneur 3,201 (18.05%)

  Civil service 734 (4.14%)

  Doctor 162 (0.91%)

  Teacher 354 (2.00%)

  Staff 683 (3.85%)

  Unemployed 595 (3.36%)

  Other 958 (5.40%)

Mother’s profession

  Farmer 5,791 (32.66%)

  Worker 2,564 (14.46%)

  Service worker 1,678 (9.46%)

  Private entrepreneur 2,850 (16.07%)

  Civil service 417 (2.35%)

  Doctor 288 (1.62%)

  Teacher 635 (3.58%)

  Staff 618 (3.49%)

  Unemployed 2,129 (12.01%)

  Other 761 (4.29%)

Father’s education

  Secondary 4,318 (24.35%)

  Junior 7,548 (42.57%)

  Senior 3,327 (18.76%)

  University 2,538 (14.31%)

(Continued)
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TABLE 5 Frequency of daily meals per week among middle school students (N  =  17,731).

Features 0 times a week 1–3 times a week 4–6 times a week 7 times a week

Sweets and sugary drinks 3,396 (19.15%) 11,567 (65.24%) 1779 (10.03%) 989 (5.58%)

High fat and oil food 5,808 (32.76%) 9,976 (56.26%) 1,383 (7.80%) 564 (3.18%)

Salty food 7,608 (42.91%) 8,312 (46.88%) 1,243 (7.01%) 568 (3.20%)

Whole grains and mixed grains 2,379 (13.42%) 8,256 (46.56%) 3,973 (22.41%) 3,123 (17.61%)

Vegetables and fruits 616 (3.47%) 4,359 (24.58%) 5,168 (29.15%) 7,588 (42.80%)

Dairy product 1,636 (9.23%) 6,784 (38.26%) 4,489 (25.32%) 4,822 (27.20%)

Aquatic product 6,042 (34.08%) 9,026 (50.91%) 1763 (9.94%) 900 (5.08%)

Nuts 5,372 (30.30%) 8,609 (48.55%) 2,392 (13.49%) 1,358 (7.66%)

TABLE 2 Scoring of knowledge, attitude, and practice on CVD prevention for middle school students.

Features Total scores Mean scores (SD) Passing rate

Knowledge 44 26.88 (8.12) 56.98%

Attitude 60 53.53 (7.22) 97.35%

Practice 55 39.80 (5.96) 89.30%

TABLE 3 Knowledge of cardiovascular disease prevention among middle school students (N  =  17,731).

Content of knowledge Frequency Content of knowledge Frequency

Concept of CVD 10,305 (58.12%) Influencing factors of CVD 9,250 (52.17%)

Diseases caused by smoking 14,632 (82.52%) The dangers of a high-fat diet 15,083 (85.07%)

Benefits of whole grain medley 13,296 (74.99%) The dangers of a high-salt diet 10,246 (57.79%)

The dangers of staying up late 14,991 (84.55%) Definition of sedentary 7,794 (43.96%)

Diseases caused by excessive alcohol consumption 14,910 (84.09%) Behaviors that predispose to overweight and obesity 16,067 (90.62%)

The dangers of snacks and milk tea 15,860 (89.45%) The dangers of overweight and obesity 11,962 (67.46%)

Indicators for determining overweight and obesity 11,619 (65.53%) The dangers of chronic anxiety and depression 14,745 (83.16%)

Risk factors for CVD 4,214 (23.77%) Definition of blood pressure in adolescents 1,211 (6.83%)

The dangers of prolonged sedentary behavior 4,064 (22.92%) Preventive measures for high blood pressure 13,885 (78.31%)

Behaviors that tend to cause hyperlipidemia 6,311 (35.59%) Behaviors that predispose to diabetes 5,910 (33.33%)

Recommended daily sleeping time for middle school students 14,061 (79.30%) Daily recommended activity times for middle school students 6,146 (34.66%)

TABLE 4 Positive attitudes toward CVD prevention among middle school students (N  =  17,731).

Content of attitude Frequency Percentage

CVD needs to be prevented in adolescence 16,209 91.42%

A sensible diet is important for cardiovascular health 16,508 93.10%

Physical activity is important in preventing CVD 16,281 91.82%

Smoking is dangerous for cardiovascular health 16,478 92.93%

Excessive alcohol consumption is dangerous for cardiovascular health 16,465 92.86%

Lack of sleep and late nights are dangerous for cardiovascular health 15,823 89.24%

Anxiety and depression are dangerous for cardiovascular health 14,803 83.49%

Being sedentary is dangerous for cardiovascular health 13,041 73.55%

Hypertension, hyperglycemia, and hyperlipidemia are dangerous for cardiovascular health 16,280 91.82%

Overweight and obesity are dangerous for cardiovascular health 15,632 88.16%

Attitude to adopt a healthy lifestyle 14,564 82.14%

Receive health education on cardiovascular prevention 15,368 86.67%
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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 

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

Content of practice Frequency

Frequency of late bedtime (after 12 o’clock) in the last 7 days

  0 day 6,027 (33.99%)

  1–2 days 5,736 (32.35%)

  3–4 days 2,624 (14.80%)

  5–6 days 1,228 (6.93%)

  7 days 2,116 (11.93%)

Frequency of anxiety and depression in the past 7 days

  None 7,309 (41.22%)

  1–2 times 5,480 (30.91%)

  3–4 times 2,775 (15.65%)

  5–6 times 924 (5.21%)

  7 times 1,243 (7.01%)

Do you concern your blood pressure, blood sugar, and lipids

  No concern 6,371 (35.93%)

  Concern 8,176 (46.11%)

  Very much concern 3,184 (17.96%)

Do you get up and move your body after being sedentary?

  No 2,728 (15.39%)

  Sometimes 9,135 (51.52%)

  Always 5,868 (33.09%)

Frequency of smoking

  Non-smoking 16,849 (95.02%)

  Sometimes 512 (2.89%)

  Always 370 (2.09%)

Frequency of drinking

  Not drinking 15,602 (87.99%)

  Sometimes 1814 (10.23%)

  Always 315 (1.78%)

Average screen time per day over the past 7 days

  <30 min 5,557 (31.34%)

  30–60 min 5,033 (28.39%)

  ≥1 h 7,141 (40.27%)

Daily controlled diet and regular exercise to maintain a healthy weight

  No 3,123 (17.61%)

  Sometimes 9,650 (54.42%)

  Always 4,958 (27.96%)

Daily sleep duration in the last 7 days

  <8 h 8,624 (48.64%)

  8–10 h 7,866 (44.36%)

  ≥10 h 1,241 (7.00%)

Frequency of breakfast in the last 7 days

  0 day 1,362 (7.68%)

  1–2 days 1,493 (8.42%)

  3–4 days 2,198 (12.40%)

(Continued)

Content of practice Frequency

  5–6 days 2,676 (15.09%)

  7 days 10,002 (56.41%)

Are you a picky (not vegetables) eater?

  Not picky 9,666 (54.51%)

  Not eating one or two vegetables 5,766 (32.52%)

  Not eating more than three 

vegetables

2,299 (12.97%)

TABLE 6 (Continued)
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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 

TABLE 7 Chi-square test of KAP for CVD prevention middle school students.

Features Knowledge Attitude Practice

ꭓ2 p-value ꭓ2 p-value ꭓ2 p-value

Residence 179.542 <0.001 111.386 <0.001 34.211 <0.001

Gender 98.435 <0.001 1.341 0.247 39.722 <0.001

Grade 539.015 <0.001 2.657 0.103 1210.354 <0.001

Whether living at the school 1.495 0.221 29.588 <0.001 11.929 0.001

Whether living with parents 27.274 <0.001 24.123 <0.001 59.755 <0.001

Father’s profession 195.520 <0.001 124.773 <0.001 24.718 0.003

Mother’s profession 176.581 <0.001 105.606 <0.001 19.507 0.021

Father’s education 303.558 <0.001 176.211 <0.001 21.424 <0.001

Mother’s education 227.071 <0.001 97.204 <0.001 30.748 <0.001

Nation 85.935 <0.001 1.238 0.266 14.242 <0.001

Monthly family income 178.057 <0.001 23.515 <0.001 4.111 0.391

Family history of chronic diseases 14.996 <0.001 5.537 0.018 70.161 <0.001
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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 
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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.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Human 
Ethics Committee of Guangxi Normal University. The studies were 
conducted in accordance with the local legislation and institutional 
requirements. Written informed consent for participation in this study 
was provided by the participants’ legal guardians/next of kin.

Author contributions

XY: Data curation, Formal analysis, Investigation, Methodology, 
Project administration, Supervision, Writing – original draft, Writing 
– review & editing. QQ: Data curation, Formal analysis, Investigation, 
Methodology, Project administration, Supervision, Writing – original 
draft, Writing – review & editing. YW: Data curation, Investigation, 
Supervision, Writing – review & editing. ZM: Investigation, Writing 

– review & editing. QL: Investigation, Writing – review & editing. FZ: 
Investigation, Writing – review & editing. YH: Investigation, Writing 
– review & editing. HW: Funding acquisition, Project administration, 
Resources, Supervision, Writing – original draft, Writing – review & 
editing, Investigation.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This study was 
supported by the National Social Science Foundation of China 
(Grant 19XTY011).

Acknowledgments

The authors gratefully acknowledge the ethical approval from the 
Guangxi Normal University Committee. Additionally, the authors 
thank all the people who took part in the study and the field assistants 
who helped them collect data.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1301829/
full#supplementary-material

References
 1. Institute of Medicine (US) Committee on Preventing the Global Epidemic of 

Cardiovascular Disease: Meeting the Challenges in Developing Countries In: V Fuster and 
BB Kelly, editors. Promoting cardiovascular health in the developing world: A critical challenge 
to achieve global health. Washington, DC: National Academies Press (US) (2010)

 2. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, 
regional, and national prevalence of overweight and obesity in children and adults 
during 1980–2013: a systematic analysis for the global burden of disease study 2013. 
Lancet. (2014) 384:766–81. doi: 10.1016/S0140-6736(14)60460-8

 3. Hruby A, Hu FB. The epidemiology of obesity: a big picture. PharmacoEconomics. 
(2015) 33:673–89. doi: 10.1007/s40273-014-0243-x

 4. Xue B, Zhang X, Li T, Gu Y, Wang R, Chen W, et al. Knowledge, attitude, and 
practice of obesity among university students. Ann Palliat Med. (2021) 10:4539–46. doi: 
10.21037/apm-21-573

 5. Andersson C, Vasan RS. Epidemiology of cardiovascular disease in young 
individuals. Nat Rev Cardiol. (2018) 15:230–40. doi: 10.1038/nrcardio.2017.154

 6. Matheson GO, Klügl M, Engebretsen L, Bendiksen F, Blair SN, Börjesson M, et al. 
Prevention and management of noncommunicable disease: the IOC consensus 
statement, Lausanne 2013. Clin J Sport Med. (2013) 23:419–29. doi: 10.1097/
JSM.0000000000000038

 7. Watkins D, Hale J, Hutchinson B, Kataria I, Kontis V, Nugent R. Investing in 
non-communicable disease risk factor control among adolescents 
worldwide: a modelling study. BMJ Glob Health. (2019) 4:e001335. doi: 10.1136/bmjgh- 
2018-001335

 8. Abrignani MG, Lucà F, Favilli S, Benvenuto M, Rao CM, Di Fusco SA, et al. 
Lifestyles and cardiovascular prevention in childhood and adolescence. Pediatr Cardiol. 
(2019) 40:1113–25. doi: 10.1007/s00246-019-02152-w

https://doi.org/10.3389/fpubh.2024.1301829
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1301829/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1301829/full#supplementary-material
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1007/s40273-014-0243-x
https://doi.org/10.21037/apm-21-573
https://doi.org/10.1038/nrcardio.2017.154
https://doi.org/10.1097/JSM.0000000000000038
https://doi.org/10.1097/JSM.0000000000000038
https://doi.org/10.1136/bmjgh-2018-001335
https://doi.org/10.1136/bmjgh-2018-001335
https://doi.org/10.1007/s00246-019-02152-w


Yang et al. 10.3389/fpubh.2024.1301829

Frontiers in Public Health 11 frontiersin.org

 9. Jacobs DR Jr, Woo JG, Sinaiko AR, Daniels SR, Ikonen J, Juonala M, et al. Childhood 
cardiovascular risk factors and adult cardiovascular events. N Engl J Med. (2022) 
386:1877–88. doi: 10.1056/NEJMoa2109191

 10. Guedes DP, Zuppa MA. Adherence to combined healthy movement behavior 
guidelines among adolescents: effects on cardiometabolic health markers. Int J Environ 
Res Public Health. (2022) 19:8798. doi: 10.3390/ijerph19148798

 11. Schommer VA, Barbiero SM, Cesa CC, Oliveira R, Silva AD, Pellanda LC. Excess 
weight, anthropometric variables and blood pressure in schoolchildren aged 10 to 18 
years. Arq Bras Cardiol. (2014) 102:312–8. doi: 10.5935/abc.20140038

 12. Joseph P, Leong D, McKee M, Anand SS, Schwalm JD, Teo K, et al. Reducing the 
global burden of cardiovascular disease, part 1: the epidemiology and risk factors. Circ 
Res. (2017) 121:677–94. doi: 10.1161/CIRCRESAHA.117.308903

 13. Pucci G, Bisogni V, Battista F, D’Abbondanza M, Anastasio F, Crapa ME, et al. 
Association between ideal cardiovascular health and aortic stiffness in Italian 
adolescents. The MACISTE study. Nutr Metab Cardiovasc Dis. (2021) 31:2724–32. doi: 
10.1016/j.numecd.2021.05.035

 14. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. World 
Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J 
Sports Med. (2020) 54:1451–62. doi: 10.1136/bjsports-2020-102955

 15. Akter F, Rashid SMM, Alam N, Lipi N, Qayum MO, Nurunnahar M, et al. 
Knowledge, attitude and practice of diabetes among secondary school-going children 
in Bangladesh. Front Public Health. (2022) 10:1047617. doi: 10.3389/fpubh.2022.1047617

 16. Grad I, Mastalerz-Migas A, Kiliś-Pstrusińska K. Factors associated with knowledge 
of hypertension among adolescents: implications for preventive education programs in 
primary care. BMC Public Health. (2015) 15:463. doi: 10.1186/s12889-015-1773-7

 17. Mohan D, Raj D, Shanthirani CS, Datta M, Unwin NC, Kapur A, et al. Awareness 
and knowledge of diabetes in Chennai—the Chennai Urban Rural Epidemiology Study 
(CURES-9). J Assoc Physicians India. (2005) 53:283–7.

 18. Sitaula D, Shrestha N, Timalsina S, Pokharel B, Sapkota S, Acharya S, et al. 
Knowledge, attitude and practice regarding diabetes and hypertension among school 
students of Nepal: a rural vs. urban study. PLoS One. (2022) 17:e0270186. doi: 10.1371/
journal.pone.0270186

 19. Scherr C, Helal L, Ferrari F, Belém LJ, Fabiano LCC, Pinheiro LT, et al. The 
Olympic experimental gymnasium program and its association with the prevalence of 
cardiovascular risk factors in adolescents: a cross-sectional study. Arq Bras Cardiol. 
(2019) 112:775–81. doi: 10.5935/abc.20190067

 20. Craft LL, Zderic TW, Gapstur SM, Vaniterson EH, Thomas DM, Siddique J, et al. 
Evidence that women meeting physical activity guidelines do not sit less: an 
observational inclinometry study. Int J Behav Nutr Phys Act. (2012) 9:122. doi: 
10.1186/1479-5868-9-122

 21. Lavie CJ, Ozemek C, Carbone S, Katzmarzyk PT, Blair SN. Sedentary behavior, 
exercise, and cardiovascular health. Circ Res. (2019) 124:799–815. doi: 10.1161/
CIRCRESAHA.118.312669

 22. Katzmarzyk PT, Powell KE, Jakicic JM, Troiano RP, Piercy K, Tennant B, et al. 
Sedentary behavior and health: update from the 2018 physical activity guidelines 
advisory committee. Med Sci Sports Exerc. (2019) 51:1227–41. doi: 10.1249/
MSS.0000000000001935

 23. Grgic J, Dumuid D, Bengoechea EG, Shrestha N, Bauman A, Olds T, et al. Health 
outcomes associated with reallocations of time between sleep, sedentary behavior, and 
physical activity: a systematic scoping review of isotemporal substitution studies. Int J 
Behav Nutr Phys Act. (2018) 15:69. doi: 10.1186/s12966-018-0691-3

 24. Bassi S, Bahl D, Harrell MB, Jain N, Kandasamy A, Salunke SR, et al. Knowledge, 
attitude, and behaviors on diet, physical activity, and tobacco use among school students: 
a cross-sectional study in two Indian states. F1000Res. (2021) 10:544. doi: 10.12688/
f1000research.51136.2

 25. Jeinie MHB, Guad RM, Hetherington MM, Gan SH, Aung YN, Seng WY, et al. 
Comparison of nutritional knowledge, attitudes and practices between urban and rural 
secondary school students: a cross-sectional study in Sabah, East Malaysia. Foods. (2021) 
10:2037. doi: 10.3390/foods10092037

 26. Li M, Dibley MJ, Sibbritt DW, Yan H. Dietary habits and overweight/obesity in 
adolescents in Xi’an city, China. Asia Pac J Clin Nutr. (2010) 19:76–82.

 27. Darfour-Oduro SA, Buchner DM, Andrade JE, Grigsby-Toussaint DS. A 
comparative study of fruit and vegetable consumption and physical activity among 
adolescents in 49 low-and-middle-income countries. Sci Rep. (2018) 8:1623. doi: 
10.1038/s41598-018-19956-0

 28. Mahajerin A, Fras A, Vanhecke TE, Ledesma J. Assessment of knowledge, 
awareness, and self-reported risk factors for type II diabetes among adolescents. J 
Adolesc Health. (2008) 43:188–90. doi: 10.1016/j.jadohealth.2007.12.019

 29. Asante DO, Dai A, Walker AN, Zhou Z, Kpogo SA, Lu R, et al. Assessing 
hypertension and diabetes knowledge, attitudes and practices among residents in Akatsi 
South District, Ghana using the KAP questionnaire. Front Public Health. (2023) 
11:1056999. doi: 10.3389/fpubh.2023.1056999

 30. Arugu GM, Maduka O. Risk factors for diabetes mellitus among adult residents of 
a rural district in Southern Nigeria: implications for prevention and control. Niger J Clin 
Pract. (2017) 20:1544–9. doi: 10.4103/njcp.njcp_154_17

 31. Liu ML, Chang CH, Hsueh MC, Hu YJ, Liao Y. Occupational, transport, leisure-
time, and overall sedentary behaviors and their associations with the risk of 
cardiovascular disease among high-tech company employees. Int J Environ Res Public 
Health. (2020) 17:3353. doi: 10.3390/ijerph17103353

 32. Alzahrani T, Alhazmi MF, Alharbi AN, AlAhmadi FT, Alhubayshi AN, Alzahrani 
BA. The prevalence of electronic cigarette use among college students of Taibah 
university and symptoms of cardiovascular disease. J Saudi Heart Assoc. (2023) 
35:163–8. doi: 10.37616/2212-5043.1338

 33. Al-Mutawaa KA, Farghaly AH, Nasir R, Loares AM, Skaroni I, Al-Thani M, et al. 
Level of knowledge, attitude and practice towards diabetes among nationals and long-
term residents of Qatar: a cross-sectional study. BMJ Open. (2022) 12:e052607. doi: 
10.1136/bmjopen-2021-052607

 34. Islam TMM, Banik PC, Barua L, Shariful Islam SM, Chowdhury S, Ahmed 
MSAM. Cardiovascular disease risk factors among school children of Bangladesh: a 
cross-sectional study. BMJ Open. (2020) 10:e038077. doi: 10.1136/bmjopen-2020- 
038077

 35. O’Neil A, Scovelle AJ, Milner AJ, Kavanagh A. Gender/sex as a social determinant 
of cardiovascular risk. Circulation. (2018) 137:854–64. doi: 10.1161/
CIRCULATIONAHA.117.028595

 36. Lampinen EK, Eloranta AM, Haapala EA, Lindi V, Väistö J, Lintu N, et al. 
Physical activity, sedentary behavior, and socioeconomic status among Finnish girls 
and boys aged 6–8 years. Eur J Sport Sci. (2017) 17:462–72. doi: 10.1080/ 
17461391.2017.1294619

 37. Wadolowska L, Hamulka J, Kowalkowska J, Kostecka M, Wadolowska K, 
Biezanowska-Kopec R, et al. Prudent-active and fast-food-sedentary dietary-lifestyle 
patterns: the association with adiposity, nutrition knowledge and sociodemographic 
factors in Polish teenagers-the ABC of healthy eating project. Nutrients. (2018) 10:1988. 
doi: 10.3390/nu10121988

 38. Tebar WR, Ferrari G, Mota J, Antunes EP, Aguilar BAS, Brazo-Sayavera J, et al. 
Association of cardiovascular risk factors between adolescents and their parents is 
mitigated by parental physical activity-a cross-sectional study. Int J Environ Res Public 
Health. (2022) 19:14026. doi: 10.3390/ijerph192114026

 39. Ishikawa H, Kiuchi T. Association of health literacy levels between family 
members. Front Public Health. (2019) 7:169. doi: 10.3389/fpubh.2019.00169

 40. de Buhr E, Tannen A. Parental health literacy and health knowledge, behaviours 
and outcomes in children: a cross-sectional survey. BMC Public Health. (2020) 20:1096. 
doi: 10.1186/s12889-020-08881-5

 41. Guglielmo D, Gazmararian JA, Chung J, Rogers AE, Hale L. Racial/ethnic sleep 
disparities in US school-aged children and adolescents: a review of the literature. Sleep 
Health. (2018) 4:68–80. doi: 10.1016/j.sleh.2017.09.005

 42. Dongmo FFD, Asongni WD, Mba ARF, Etame RME, Hagbe DN, Zongning GLD, 
et al. Knowledge, attitude, and practices regarding obesity among population of urban 
(Douala) and rural (Manjo) areas in Cameroon. Int J Chronic Dis. (2023) 2023:5616856. 
doi: 10.1155/2023/5616856

 43. Liu CC, Chang HT, Chiang SC, Chen HS, Lin MH, Chen TJ, et al. Sex differences 
in relationships between metabolic syndrome components and factors associated with 
health-related quality of life in middle-aged adults living in the community: a cross-
sectional study in Taiwan. Health Qual Life Outcomes. (2018) 16:76. doi: 10.1186/
s12955-018-0910-2

 44. Dong Z, Wu L, Chen Y, Lyulyov O, Pimonenko T. Intergenerational transmission 
of obesity: role of education and income. Int J Environ Res Public Health. (2022) 
19:15931. doi: 10.3390/ijerph192315931

 45. Niermann CYN, Spengler S, Gubbels JS. Physical activity, screen time, and dietary 
intake in families: a cluster-analysis with mother-father-child triads. Front Public Health. 
(2018) 6:276. doi: 10.3389/fpubh.2018.00276

 46. Alsous M, Abdel Jalil M, Odeh M, Al Kurdi R, Alnan M. Public knowledge, 
attitudes and practices toward diabetes mellitus: a cross-sectional study from Jordan. 
PLoS One. (2019) 14:e0214479. doi: 10.1371/journal.pone.0214479

 47. Yiting E, Yang J, Shen Y, Quan X. Physical activity, screen time, and academic 
burden: a cross-sectional analysis of health among Chinese adolescents. Int J Environ 
Res Public Health. (2023) 20:4917. doi: 10.3390/ijerph20064917

https://doi.org/10.3389/fpubh.2024.1301829
https://www.frontiersin.org
https://doi.org/10.1056/NEJMoa2109191
https://doi.org/10.3390/ijerph19148798
https://doi.org/10.5935/abc.20140038
https://doi.org/10.1161/CIRCRESAHA.117.308903
https://doi.org/10.1016/j.numecd.2021.05.035
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.3389/fpubh.2022.1047617
https://doi.org/10.1186/s12889-015-1773-7
https://doi.org/10.1371/journal.pone.0270186
https://doi.org/10.1371/journal.pone.0270186
https://doi.org/10.5935/abc.20190067
https://doi.org/10.1186/1479-5868-9-122
https://doi.org/10.1161/CIRCRESAHA.118.312669
https://doi.org/10.1161/CIRCRESAHA.118.312669
https://doi.org/10.1249/MSS.0000000000001935
https://doi.org/10.1249/MSS.0000000000001935
https://doi.org/10.1186/s12966-018-0691-3
https://doi.org/10.12688/f1000research.51136.2
https://doi.org/10.12688/f1000research.51136.2
https://doi.org/10.3390/foods10092037
https://doi.org/10.1038/s41598-018-19956-0
https://doi.org/10.1016/j.jadohealth.2007.12.019
https://doi.org/10.3389/fpubh.2023.1056999
https://doi.org/10.4103/njcp.njcp_154_17
https://doi.org/10.3390/ijerph17103353
https://doi.org/10.37616/2212-5043.1338
https://doi.org/10.1136/bmjopen-2021-052607
https://doi.org/10.1136/bmjopen-2020-038077
https://doi.org/10.1136/bmjopen-2020-038077
https://doi.org/10.1161/CIRCULATIONAHA.117.028595
https://doi.org/10.1161/CIRCULATIONAHA.117.028595
https://doi.org/10.1080/17461391.2017.1294619
https://doi.org/10.1080/17461391.2017.1294619
https://doi.org/10.3390/nu10121988
https://doi.org/10.3390/ijerph192114026
https://doi.org/10.3389/fpubh.2019.00169
https://doi.org/10.1186/s12889-020-08881-5
https://doi.org/10.1016/j.sleh.2017.09.005
https://doi.org/10.1155/2023/5616856
https://doi.org/10.1186/s12955-018-0910-2
https://doi.org/10.1186/s12955-018-0910-2
https://doi.org/10.3390/ijerph192315931
https://doi.org/10.3389/fpubh.2018.00276
https://doi.org/10.1371/journal.pone.0214479
https://doi.org/10.3390/ijerph20064917

	Knowledge, attitudes, and practices regarding cardiovascular disease prevention among middle school students in China: a cross-sectional study
	1 Introduction
	2 Methods
	2.1 Sampling method
	2.2 The sample size calculation
	2.3 Participants
	2.4 Questionnaire design and data collection
	2.5 Statistical analysis
	2.6 Ethical issues

	3 Results
	3.1 Demographic characteristics
	3.2 CVD prevention survey KAP score for middle school students
	3.3 Knowledge
	3.4 Attitude
	3.5 Practice
	3.6 Univariate analysis of KAP for CVD prevention among middle school students
	3.7 Logistic regression of factors influencing KAP for CVD prevention in middle school students

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

