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Background to the research  

China, with over 1.4 billion people, has experienced a huge 
epidemiological change in last decades, with the burden on health 
moving from infectious diseases to non-communicable diseases (NCDs), 
including cardiovascular diseases (CVDs), stroke, and cancers [1] 
However, the epidemiological shift varied substantially among 
provinces, with more developed provinces having a larger burden of 
NCDs [2-5] and less developed provinces having a higher burden of 
communicable, maternal, neonatal, and nutritional disorders. [6-9] This 
variation in epidemiological profile, combined with unequal distribution 
of healthcare resources across provinces, has significant consequences 
for subnational health policy decisions in China.  

The cascade of care framework is a useful tool for understanding 
provincial variation in quality of care in managing NCDs. This framework 
calculates the percentage of patients with a relevant NCD who are 
aware of their condition, taking medication, and in control. [10, 11] 
While several studies have been done to evaluate the care of NCDs in 
China, most of them have focused on the national level. [12-16] Data on 
the quality of NCD care at the provincial level is currently scarce. 
Furthermore, the relationship between provincial-level economic 
development, quality of care, and socioeconomic disparities in NCD 
management is hardly unknown in China. 
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Research aims and objectives 

To address this critical evidence gap, this study employed data from a nationally representative survey that 
includes information on respondents’ health behaviors and clinical measurements for three prevalent NCDs 
to examine: 1) province-level variations in the proportion of Chinese adults at various degrees of risk for 
acquiring CVD across provinces in China; 2) province-level variations in the proportion of adults with 
hypertension, diabetes, and dyslipidemia who have reached each step of the care cascade (awareness of 
diagnosis, sought treatment, and blood pressure/glycemic/blood lipids, control); and 3) the association of 
individual factors with the quality of care for NCDs. 

Research design and methods  

This national representative cross-sectional study used data from the China Health and Retirement 
Longitudinal Study (CHARLS), which included 12,597 participants aged 45 years (Fig S1). The CHARLS' 
objectives, design, and methodology are described in full elsewhere. [17] Using a care cascade framework, 
we examined the quality of care provided to patients with three prevalent NCDs: hypertension, diabetes, and 
dyslipidemia. Smoking, alcohol consumption, physical inactivity, sleep deprivation, body mass index, total 
cholesterol, blood pressure, and fasting glucose were all used to assess behavioral risk score for CVDs. [18] 
We also used the recently updated non-laboratory-based WHO CVD risk prediction charts, which calculate 
the 10-year risk of a CVD event defined as myocardial infarction or stroke for each sex. [19] 

In the CHARLS, a trained nurse assessed respondents' systolic and diastolic blood pressures (SBP and DBP) 
three times. SBP 140 mmHg and/or DBP 90 mmHg were used to diagnose hypertension, as well as the use of 
hypertension medication [20, 21]. Diabetes was defined as having one or more of the following: 1) fasting 
blood plasma glucose level of 126 mg/dL; 2) HbA1c concentration of 6.5 percent; and/or 3) insulin treatment 
and/or medication for hyperglycemia [22, 23]. Dyslipidemia was defined as the presence of the following: 1) 
total cholesterol levels of 240 mg/dL and/or; 2) low-density lipoprotein cholesterol levels of 160 mg/dL 
and/or; 3) high-density lipoprotein cholesterol levels of 40 mg/dL and/or; 4) triglyceride levels of 200 mg/dL 
and/or 5) use of anti-dyslipidemia medication [24]. 

At the national and provincial level, we describe the prevalence of chronic disease risk factors, cardiovascular 
disease health behaviors, and the prevalence and cascade of care for the three NCDs. For statistical analyses, 
we used multivariate logistic regression to determine the individual-level drivers of NCD risk variables and 
outcomes. To examine sociodemographic relationships with CVD and behavior risk, linear regression models 
were applied. 

Preliminary findings and contributions 

Our study revealed that the prevalence of hypertension, diabetes, and dyslipidemia was 39%, 20%, and 37%, 
respectively, among Chinese adults. China's national level of diabetes and dyslipidemia management is 
suboptimal, with over 67% and 79% of the population, respectively, having untreated diabetes and 
dyslipidemia. We found a higher rate of hypertension awareness and treatment in northern provinces and a 
lower rate in southern provinces. The average CVD risk score and behavior risk score in China were 4.98 and 
3.10, respectively. CVD risk was higher in the north-eastern region and lower in the south-east. This study 
revealed similar patterns for behavior risk scores. Individual-level wealth was related to higher CVD risks, but 
with improved NCD diagnosis, treatment, and control for hypertension, diabetes, and dyslipidemia after 
controlling for other potential confounding variables. Our findings regarding regional differences in the 
prevalence and care cascade indicators for NCDs [14-16] and CVD risk are largely consistent with previous 
reports [18].  

The primary strength of this study is the use of a nationally representative dataset to collect comprehensive 
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biomedical data that allows for more reliable estimates of hypertension, diabetes, and dyslipidemia 
prevalence. [25] Additionally, measuring CVD risk and behavioral risk scores at the provincial level provides 
compelling evidence about local epidemiology and the disproportionate burden of NCDs across geographic 
areas. This information is critical for refining current strategies for preventing premature death from NCD.  

China is undergoing a rapid epidemiological transition, with increased exposure to risk factors for NCDs and 
a corresponding increase of economic burden. Interventions aimed at reducing risk factors and improving 
NCDs management should be integrated into national and local health policies. These strategies should 
include increased investment in public health interventions, such as the adoption of the Framework for 
Community-Based Interventions to Control NCD Risk Factors [26] and province-specific implementation of 
the WHO Framework Convention on Tobacco Control and the Global Strategy for Diet, Physical Activity, and 
Health. [27, 28] People-centered, integrated healthcare may enable more equitable access across the 
population. [29] Provincial governments should also use growing availability of resources for the health 
system to prioritise reducing the financial burdens of ill health experienced by the poorest households 
through increasing the generosity of the provisions of their insurance systems. 

Presentation of evidence & Appendix  
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