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ABSTRACT 
 

Background 

Under the sustainable development goals agenda, advancing universal health coverage 

(UHC) is the centrepiece of health policy in many countries. To address the burden of 

non-communicable diseases (NCDs) and achieve UHC, China officially launched the 

New Health System Reform in 2009. This thesis investigates trends and socioeconomic 

inequalities in health service utilisation and financial risk protection among patients 

with NCDs in China, using two nationally-representative datasets.  

Methods 

We used data from the three waves of the nationally-representative China Health and 

Retirement Longitudinal Study (CHARLS 2011-2015), which included 17,706 

participants aged ≥45 years, and data from four rounds of the China Family Panel 

Studies (CFPS 2010-2016) 2010-2016, with a sample size of 14,960 households. 

Financial risk protection is measured by catastrophic health expenditure (CHE) and 

impoverishment due to health spending. The concentration curve and concentration 

index were used to assess socioeconomic inequalities in healthcare service use.  Linear 

regression models were used to analyse the determinants of systolic blood pressure 

(SBP) and diastolic blood pressure (DBP). Random-effects negative binomial models 

were used to assess the relationship between the number of NCDs and the frequency of 

health service use. Multivariable logistic regression models were performed to identify 

the impacts of the family member with chronic diseases on CHE and impoverishment. 

Results 

The review of the literature on chronic diseases, with a particular focus on hypertension 

and chronic disease multimorbidity, its burden, and the socioeconomic inequalities in 

healthcare and financial protection, was presented in Chapter 2. The study frameworks 

related to UHC, data sources, measures, and statistical methods were presented in 

Chapter 3. Chapter 4: The overall effective treatment coverage of hypertension among 

the middle-aged and older population in China between 2011 and 2013 was 22.40%. It 

was much less than the overall treatment coverage of hypertension (55.86%). Female 

individuals had higher treatment coverage and effective treatment coverage (62.42%, 
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24.16%) than male patients (48.68%, 20.48%). Considerable variations in effective 

treatment coverage of hypertension were observed between patients without health 

insurance and those with insurance(s), ranging from 18.41% to 29.31%. Chapter 5: 

Among hypertensive individuals, there were increasing trends in the rate of awareness 

and treatment from 55.87% and 48.44% in 2011, to 68.31% and 61.97% in 2015 

respectively. However, the proportion of treated and controlled patients in the 

wealthiest quintile were 1.16 times and 1.41 times that in the poorest quintile in China 

in 2015. The proportion of outpatient visits, inpatient visits and health education in the 

richest quintile of hypertensive patients were 1.47, 2.91 and 1.36 times of that in the 

poorest quintile. Chapter 6: There was a greater than 10% lower rate of undiagnosed, 

untreated, and uncontrolled hypertensive residents of urban areas in 2015, compared 

with those in rural areas and those rural-to-urban immigrant individuals in China. The 

regions with the lowest economic indicators were 8.5 times more likely to leave the 

residents undiagnosed, 2.8 times more likely untreated and 2.6 times more likely 

uncontrolled across China. Chapter 7: 62% of study participants had multimorbidity 

in China in 2015. A higher number of chronic diseases was associated with more 

outpatient visits (β=0.25, 95% CI=0.24, 0.27), more days of hospitalisation (β=0.32, 

95% CI=0.30, 0.34), and a higher likelihood of experiencing CHE (OR=1.29 for the 

overall population, 95% CI=1.26, 1.32). Chapter 8: Between 2010 and 2016, the 

incidence of CHE in China decreased from 19.37% to 15.11%, and from 7.34% to 5.14% 

for health impoverishment; however, the decrease in level of impoverishment less in 

rural areas (from 8.46% down to 7.81%) than in urban areas (from 6.16% down to 

3.03%). The multivariable analysis also showed that households with two or more 

members suffering NCDs were more likely to incur CHE (OR=2.46, 95% CI: 1.93-3.13) 

and impoverishment (OR=2.66, 95% CI: 1.87-3.78) compared to households with no 

NCD members. 

Conclusion 

These findings are useful for evaluating the recent performance of China’s health 

system and trends in socioeconomic disparities in healthcare delivery for NCDs. The 

findings can be helpful in informing the development of an equitable health policy that 

can more effectively provide healthcare services and financial risk protection to the 

growing number of people with hypertension and multimorbidity in China and in other 

developing countries.  
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Chapter one: Introduction  
 

1.1 Background 

With an ageing population and increasing exposure to risk factors, the burden of NCDs 

has grown rapidly worldwide [1, 2]. Globally, the economic burden of NCDs has been 

estimated at approximately US$47 trillion from 2010 through to 2030, or 75% of global 

GDP in 2010 [3]. China has experienced an epidemiological transition from infectious 

diseases to non-communicable diseases (NCDs), including hypertension, diabetes, 

cardiovascular disease and cancers, over the past decades. [4] NCDs account for 86.6% 

of total deaths in China [1]. Chronic diseases are a significant contributor to inequalities 

in healthcare and represent the leading cause of premature mortality in China [2,5]. The 

challenge is so great that an integrated government response, including comprehensive 

health system reform, is required to address critical risks and to reduce the burden of 

these diseases [4, 6]. The Chinese government, via its Healthy China 2030 Plan and 

through a series of far-reaching health reforms, has set a bold vision for reducing 

premature mortality due to NCDs by 25% by 2030 [7, 8]. 

In the context of the sustainable development goals (SDG) agenda, UHC has become a 

major goal of health reform in many countries and a priority objective of WHO. [9, 10]. 

To achieve UHC, some developing countries have introduced a series of health system 

reforms to increase access to primary healthcare and to lower the financial burden of 

illness [11]. China officially launched a New Health System Reform (NHSR) in 2009, 

aiming to provide every Chinese citizen with access to healthcare at an affordable cost 

with basic universal provision of safe, effective, convenient, and low-cost services. This 

comprehensive reform resulted in a significant increase in health insurance coverage 

[12]. Almost the entire Chinese population (around 1.2 billion, over 95%) is currently 

covered by one of the three major social health insurance programmes (the Urban 

Employee Basic Medical Insurance (UEBMI) scheme, the Urban Resident Basic 

Medical Insurance (URBMI) scheme, and the New Rural Cooperative Medical Scheme 

(NCMS)) [11, 13]; however, strong performance in one feature of UHC (proportion of 

the population covered) did not guarantee strong performance in the other (depth of 

financial protection). The benefits packages and degree of financial protection still vary 
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across public insurance schemes in China, especially for NCD populations [12]. Low 

levels of service coverage and high levels of patient cost-sharing (out-of-pocket fees) 

have raised concerns about a lack of financial protection for patients with chronic 

conditions [13]. 

Several studies from China have focused on socioeconomic inequality in healthcare and 

service utilisation among the Chinese population [14-16] Socioeconomic inequalities 

in healthcare, and financial protection may be underestimated for individuals with 

NCDs if analyses do not separate study subjects with NCDs from the general healthy 

population. A few studies have examined socioeconomic disparities in health service 

use among people with chronic diseases [17]. Some studies have also examined the 

degree of CHE or health impoverishment at the sub-national level or in rural areas in 

China [18-21]. Since 2011, three studies have focused on the trends in financial 

protection in China at the national level [13, 22, 23]; however, there is limited research 

assessing the trends and geographic variations in healthcare and management for NCDs 

[24-27].  Most previous studies based on cross-sectional or early period datasets before 

2009 [27–29] may not reflect the longitudinal effects of the ongoing reform of the 

healthcare system in China. Following China's health system reform, the changes, and 

extent of those changes, in socioeconomic disparities in healthcare and financial 

protection in the NCD population over the last decade are still unclear.  

Furthermore, existing evidence on the economic burden of chronic conditions to date 

has mainly focused on individual NCDs, with little attention to multimorbidity. The 

implications of NCD multimorbidity on the attainment of universal health coverage 

(UHC) across socioeconomic groups is an emerging area of research inquiry. While 

there have been many studies conducted in high-income countries (HICs) on the burden 

and causes of multimorbidity [30-39], and the effectiveness of strategies to address it, 

this topic is still an emerging area of research inquiry in low-to-middle income countries 

(LMICs) where already fragile healthcare systems are further stretched by the dual 

burden of NCDs and infectious diseases [40]. There is a dearth of evidence on the 

impact of chronic disease multimorbidity on healthcare utilisation, out-of-pocket 

spending, and catastrophic health expenditure by socioeconomic groups and 

populations covered by various social health insurance schemes in China. Such 

knowledge gaps limit the capacity to identify people at particular risk of multimorbidity 

and to develop specific interventions to prevent multimorbidity. Research is urgently 
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required to generate better evidence to improve healthcare, patient outcomes, and 

financial protection for people with severe chronic diseases and multimorbidity. 

1.2 Aims and research questions 

This thesis aims to assess the impact of socioeconomic inequalities in the utilisation of 

health services, on the financial burden, and on health outcomes among individuals with 

NCDs since the commencement of China’s new comprehensive health system reform 

in 2009. The research project also identifies key factors influencing healthcare, service 

use and financial protection, and offers suggestions for health system reform in 

developing countries that will significantly decrease inequalities in the healthcare and 

outcome for NCDs. 

Objectives and Research Questions (RQ): 

I). To identify socioeconomic inequalities in healthcare and explore the impact of health 

insurance schemes on health outcomes among Chinese adults with hypertension 

(Chapter 4 & 5). 

RQ, i). Has China’s health system provided effective coverage of healthcare to the 

population with hypertension? 

RQ ii). What is the degree of socioeconomic inequality in the management of 

hypertension? 

II). To examine trends and geographic disparities in the diagnosis, treatment and control 

of hypertension in China, and to investigate the association between regional factors 

and hypertension care (Chapter 6). 

RQ, iii). What are the trends in geographic disparity in hypertension care between 2011 

and 2015? 

RQ, iv). How do regional factors affect hypertension care in China? 

III). To investigate the socioeconomic difference of prevalence of NCD multimorbidity, 

as well as the differential impact on health service use and health expenditure using 

nationally representative data in China. (Chapter 7). 

RQ v). Does the distribution of multimorbidity vary between economic groups at the 

national level in China? 

RQ, vi). Do the relationships between multimorbidity, health service use, and health 

expenditure vary by economic status and health insurance groups? 

IV). To assess the trends and socioeconomic disparities in catastrophic health 
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expenditure and impoverishment due to medical payments in China, and to explore the 

influence of chronic diseases and socioeconomic factors on financial risk protection. 

(Chapter 8). 

RQ, vii). How have socioeconomic inequalities in financial protection changed in 

China following the health system reform since 2009? 

RQ, viii). What is the difference in financial risk protection across household groups 

with one or more members suffering chronic diseases in China？  
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Chapter two: Literature Review 
 

Summary 

The chapter reviews the literature on the burden and management of chronic non-

communicable diseases in China, with a particular focus on hypertension and 

multimorbidity (defined as two or more co-existing chronic conditions). The chapter 

also provides a brief description of China’s health insurance system and a series of far-

reaching related reforms since 2009 that had the potential for significant impact upon 

improvements in healthcare utilisation, financial risk protection, and chronic disease 

management in China. The chapter reviews the international literature and the evidence 

from China on socioeconomic inequalities in health service utilisation and financial risk 

protection among the general population and those with NCDs. Following the literature 

review, the research gaps are identified. Relatively few studies examine socioeconomic 

inequalities in healthcare use and health expenditure among persons with NCDs in 

China. Since the 2009 China New Health System Reform, no research has investigated 

trends in financial risk protection among households with a family member suffering 

from chronic disease. At the national level, there is a shortage of evidence on the impact 

of chronic disease multimorbidity on health service use and catastrophic health 

expenditure among socioeconomic groups and populations covered by various social 

health insurance schemes in China. Research is urgently required to generate better 

evidence to improve healthcare, patient outcomes and financial protection for people 

with NCDs and multimorbidity.   

 

2.1 The burden of non-communicable diseases 

2.1.1 Epidemiological transition of non-communicable diseases 

Human health worldwide is now facing a dramatic transition. The primary diseases 

affecting human health have switched from infectious diseases to NCDs [41]. Globally, 

deaths due to NCDs rose by 14.3% between 2005 and 2015, with an increase of 5.0 

million deaths [42]. The number of disability-adjusted life years (DALYs) lost caused 

by non-communicable diseases has increased progressively, rising from 1.1 billion in 
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1990 to 1.5 billion in 2015 [4]. The contribution of NCDs to total DALYs (69.8%) was 

significantly higher compared to communicable, maternal, neonatal, and nutritional 

disorders (30.1%) in 2015 [4]. Evidence similarly suggests that non-communicable 

diseases result in 65% of all deaths [6] and 54% of all healthy life years lost as measured 

by DALYs [43]. Among the 56 million deaths each year, 38 million are due to NCDs, 

and over 40% (16 million) of these deaths are premature (before 70 years of age). 

Approximately 80% of premature deaths from NCDs occur in low and middle-income 

countries [44].  

The prevalence of chronic diseases, however, specifically NCDs such as cardiovascular 

disease (CVD), stroke, diabetes, and cancers, are likely to rise substantially over the 

coming decades [3]. The annual number of deaths due to NCDs is projected to increase 

to around 52 million by 2030, whereas the number of deaths due to infectious diseases 

is expected to decrease annually [44]. China, with the world’s largest population, is in 

step with the trends in epidemiological transition and faces a remarkably severe threat 

from NCDs. 

NCDs are significant causes of death in China. Around 86% of the disease burden is 

due to NCDs in China, and this proportion is projected to rise [1, 45]. Apart from the 

significant burden to quality of life, NCDs now represent an increasing burden for 

health systems and society [46]. Globally, it is estimated that the economic burden of 

NCDs will be approximately $47 trillion between 2010 and 2030 (measured in USD 

with the base year being 2010, or 75% of global GDP in 2010) [47]. Chronic diseases 

are also a significant contributor to inequalities in healthcare and are the leading cause 

of premature mortality in China [2, 5]. The challenge is so great that an integrated 

government response, including comprehensive health system reform, is required to 

address critical risks and to reduce the burden of these diseases. Multiple interventions, 

such as strengthening primary care and people-centred integrated care, are needed to 

address the world's most exceptional emerging threat from NCDs and to improve 

national health [46]. 

In the next sections, I describe the prevalence, burden and management of hypertension, 

which is one of the most critical risk factors for CVDs, and which has several potential 

comorbidities leading to a higher degree of mortality and disability, and placed a 

substantial financial burden on individuals and society [48]. In addition to 

understanding the challenge of hypertension and its management in China, I also 
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examine the multimorbidity that involves hypertension and other chronic diseases. 

2.1.2 Hypertension and management in China 

Hypertension is prevalent worldwide, estimated to affect more than a billion people, 

nearly three-quarters of whom live in low- and middle-income countries (LMICs) [49]. 

Hypertension has been estimated to contribute to 55% of global mortality caused by 

cardiovascular diseases and 7% of all disability-adjusted life years [50]. It is a consistent 

and independent risk factor associated with cardiovascular diseases, kidney diseases, 

stroke, and other chronic diseases [51]. There are clear, evidence-based treatments 

available for hypertension. In most individuals, it can be treated and controlled at a 

relatively low cost, even in resource-poor settings [52-55]. In the developed world, 

more than 80% of people with hypertension are having their condition diagnosed and 

are receiving treatment [56-58]; however, the health system in most developing 

countries fails to detect and manage hypertension effectively [59, 60]. 

In China, the overall prevalence of hypertension rose substantially from 20% in 2002 

to 34% in 2010 [61-63]. Between 2014 and 2017, about 45% of Chinese adults aged 

35–75 years were hypertensive [64]. The number of people with hypertension has 

steadily increased over time [2]. While the prevention and control of NCDs have been 

on China's policy agenda for decades [5], the management of hypertension in China has 

been ineffective for many years [62-65]. In 2017, the awareness, treatment coverage 

among all hypertensive participants, and blood pressure control among all hypertensive 

participants were 42.6%, 34.1%, and 9.3%, respectively [66]. It has been estimated that 

hypertension was associated with 20% of the deaths recorded in China in 2005, 

including 2.33 million – nearly 80% – of the deaths from CVDs [67]. Hypertension not 

only causes premature death; it also adds considerably to household costs. In a study 

conducted in rural China, for example, it was estimated that 4.1% of households 

suffered impoverishment as a result of hypertension [68]. 

For an effective response, the Chinese government commenced a substantial reform of 

the national health system in 2009. The main aim of this reform was to achieve universal 

coverage with affordable and equitable primary healthcare [69, 70]. Three of the five 

pillars of the reform – a national programme of primary healthcare, a national essential 

medicine system, and universal health insurance – are directly linked to the 
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management of NCDs. As one of five major projects in the reform, the national public 

health service equalisation (PHSE) program aimed to improve health equity and 

strengthen access to primary public health services, including by introducing 

approaches for the identification and management of individuals with hypertension. 

The characteristics of the free public healthcare service for hypertensive patients are as 

follows [71]: 

1) For residents aged 35 and over, their blood pressure is measured free of charge 

every year (measured three times, not on the same day). For patients with 

hypertension, health professionals would recommend a timely referral to the 

hospital. 

2) For patients with hypertension, at least four face-to-face follow-ups are provided 

each year. Blood pressure is measured to assess whether there is a critical 

situation, such as systolic blood pressure ≥180mmHg and/or diastolic blood 

pressure ≥110mmHg and to check for severe headache or dizziness, wheezing 

and so on. For emergency referrals, health professionals from township hospitals, 

village clinics, and community health centres would follow up the hypertensive 

patients within two weeks. 

3) Classification of interventions: health workers should provide health education 

for all patients with hypertension, working with patients to develop a healthy 

lifestyle. For patients whose blood pressure is under control, the health 

professional would make an appointment for the next follow-up time. For 

patients with uncontrolled blood pressure or with adverse drug reactions and 

new complications or complications, it is recommended they be referred to a 

higher-level hospital for follow-up within two weeks. 

4) For hypertensive patients, at least one more comprehensive health check is 

provided each year, which can be combined with doctors’ follow-ups. The checks 

include routine physical examinations of body temperature, pulse, respiration, 

blood pressure, height, weight, waist circumference, skin, superficial lymph 

nodes, heart, lungs, and abdomen, and testing of oral, visual, hearing, and motor 

functions.  

 

Several studies from China have reported the extent of diagnosis, treatment and control 

of hypertension; however, most previous studies are cross-sectional in design, which is 
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not well suited to capturing changes in treatment adherence and blood pressure control 

over time. There are few longitudinal studies assessing trends in hypertension 

management and health service utilisation following healthcare reform in China over 

the last ten years. Very few studies conduct panel analysis based on the same population 

group at the national level to examine the effectiveness of hypertension treatment on 

blood pressure control. Furthermore, while China is a large country with internal 

economic and regional disparities, there is a lack of research assessing trends in the 

geographic distribution of hypertension management following health system reform 

in China. This study, therefore, applied random-effects regression models to examine 

the impact of regional factors on hypertension care. In addition to understanding the 

challenge of hypertension and its management in China, the study also examines 

chronic disease multimorbidity that involves hypertension and other comorbidities. 

2.1.3 The burden of chronic disease multimorbidity and its effects 

The burden of chronic disease has grown rapidly worldwide due to an ageing population 

[31, 72]. In terms of multimorbidity, most studies refer to the concurrence of two or 

more chronic conditions in a single individual [73]. The World Health Organization in 

2008 also defined multimorbidity as two or more chronic conditions existing 

simultaneously [74]. Multimorbidity has been recognised as a significant public health 

issue [31, 75, 76]. Studies in high-income countries (HICs) have shown that the 

prevalence of multimorbidity increases over time, with age, although there are 

difficulties of comparison given the different conditions captured by various surveys 

[30-32]. Recently, a large study in Scotland showed that across forty chronic disorders, 

there were more people with multimorbidity than with a single chronic disease [30]. 

This study demonstrated that NCD multimorbidity affected nearly 65% of the study 

population aged 65 to 84, although this percentage was only 2% for those individuals 

aged less than 25 [31]. Patients with multimorbidity, especially the elderly, are 

becoming the norm rather than the exception [33]. Evidence from HICs has established 

that, apart from health outcomes themselves, chronic diseases impose significant 

economic costs [44] – patients with chronic diseases not only incur substantial medical 

expenses to address the conditions [32, 34] but are also more likely to be absent from 

work and are less productive [35], resulting in an economic burden which is only 

projected to increase with time.  
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Recently, there has been growing attention paid to the economic burden of 

multimorbidity compared to that of individual NCDs [37-39]. Extrapolating from single 

to multiple conditions is not straightforward, as it cannot be assumed that the impact of 

conditions is additive. Combined costs could potentially be reduced if the care of one 

health condition contributed to the management of another, but it is also possible that a 

second condition could exacerbate and complicate management, adding more to overall 

costs. A nationally representative study in the UK [77] suggested that conditions could 

be either cost-increasing or cost-limiting depending on other comorbidities, but 

depression was strongly associated with increased cost. Furthermore, the relationship 

between multimorbidity and healthcare utilisation is complicated in patients with high 

numbers of chronic conditions; for example, a systematic review [54] found that, as the 

number of chronic diseases increased from none to one, the annual out-of-pocket 

expenditure (OOPE) on medicine increased 2.7 times. An increase from one to two 

conditions and from two to three grew OOPE 5.2 and 10.1 times, respectively. The 

results of the study underlined the complicated relationship between multimorbidity 

and healthcare utilisation as well as out-of-pocket expenditure (OOPE), which can 

severely compromise financial protection and universal health coverage [78].  

While there have been many studies conducted in HICs on the burden and causes of 

NCD multimorbidity and the effectiveness of strategies, this topic is still an emerging 

area of research inquiry in middle-income countries (MICs) and low-to-middle income 

countries (LMICs) where already fragile healthcare systems are further stretched by the 

dual burden of NCDs and infectious diseases [40]. Lee and his colleagues' study is one 

of the first to look at the prevalence of multimorbidity for the adult population using a 

large, nationally-representative dataset in six MICs [36]. This research found that the 

prevalence of multimorbidity among nine included chronic diseases in the 70+ age 

group was 16% in Ghana, 29% in South Africa, 30% in India, 30% in Mexico, 38 % in 

China, and 66% in Russia [36]. 

With populations ageing and increasing exposure to risk factors, LMICs, including 

China, have been undergoing a health transition [79]. There may be dangers in 

extrapolating findings from HICs to LMICs, where health systems differ significantly 

[80, 81]. It is also worth noting that, in stark contrast to HICs, a substantial part of the 

cost burden was attributed to patients incurring out-of-pocket treatment costs in LMICs, 

which highlights the importance of enhanced financial protection for patients with 
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multimorbidity [80, 82]. The prevalence of NCD multimorbidity is likely to increase 

rapidly, and is expected to play an essential role in healthcare service delivery, medical 

education and reforming health systems in China and other countries alike [83-85]. 

We conducted a literature review using the keywords “multimorbidity”, “multiple 

chronic diseases”, “healthcare utilisation”, “economic burden”, “health expenditure”, 

and “China”. Few studies have examined this issue in China [86-88], though one of the 

most important examined the association between multimorbidity and healthcare 

utilisation amongst 162,464 subjects in Guangdong province in China [89]. The 

implications of multimorbidity on the healthcare system and the attainment of UHC, 

including access to healthcare and financial protection, especially for the poor [90], 

remain largely unknown. At the national level, there is a dearth of evidence on the 

impact of multimorbidity on out-of-pocket spending and catastrophic health 

expenditure by socioeconomic groups and populations covered by various social health 

insurance schemes in China. Such knowledge gaps limit the capacity to identify people 

at particular risk of multimorbidity or to develop specific interventions to prevent 

multimorbidity and impoverishment due to healthcare payments. Research is urgently 

required to generate better evidence to improve healthcare, patient outcomes, and 

financial protection for people with multimorbidity. 

2.2 China public health insurance system and recent reforms 

Over the past 30 years, the momentum of epidemiological transition has continued 

unabated in China. Many risk factors for NCDs (including diet, physical activity, 

automobile use, tobacco and alcohol consumption) have dramatically increased, 

accompanying societal change, including rapid economic development. [2] Chronic 

diseases have presented particular challenges to the current healthcare system in China 

[2, 5]. Since 2009, China has been engaged in a comprehensive New Health System 

Reform (NHSR) to improve access to healthcare and financial protection by 

substantially increasing health insurance coverage and lowering user charges. There are 

three main health insurance schemes in China: the Urban Employee Basic Medical 

Insurance scheme, the Urban Resident Basic Medical Insurance Scheme, and the New 

Rural Cooperative Medical Scheme. (The panel 1 summarises China's primary social 

health insurance schemes.) Aimed at improving access to primary care and equity in 

financial protection, China’s New Health System Reform resulted in a significant 
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increase in health insurance coverage, with 95.7% of the Chinese population being 

covered by either one of the three main health insurance schemes in 2011 [13]. 

 

Panel 1: China’s main social health insurance schemes 

Urban Employee Basic Medical Insurance scheme 

Urban workers are covered by the Urban Employee Basic Medical Insurance (UEBMI) 

scheme, launched by the Chinese State Council in 1998. All urban employees are required 

to join. Roughly 283 million were enrolled in UEBMI in 2014 [91]. This scheme consists of 

a pooled fund for inpatient stays and individual medical savings accounts for outpatient 

visits. It is financed through payroll income from employees (2%) and employers (6%) [92]. 

The per capita fund of UEBMI is US$424.7 [12]. 

Urban Resident Basic Medical Insurance scheme 

The Urban Resident Basic Medical Insurance scheme (URBMI) aims to ensure coverage for 

the rest of the urban population, including children, students, and other unemployed urban 

residents, not previously covered by the UEBMI. In 2014, 315 million people were covered 

by the URBMI [93]. The scheme is funded by government subsidy (70%) and individual 

contributions (30%). The per capita fund of this scheme is US$66.2 [93]. 

New Rural Cooperative Medical Scheme 

For the rural population, the Chinese government launched the new rural cooperative medical 

scheme (NCMS) in 2003, replacing older arrangements. The rapid expansion of NCMS 

resulted in coverage of about 802 million rural residents by 2013 [92]. NCMS funds are 

pooled at the county level. This scheme is financed by enrollees' premiums (about 20%) and 

generous subsidies from both central and local governments (about 80%). Annual 

government subsidies per enrollee increased from 20 Chinese yuan (about US$2.9) in 2003 

to 380 Chinese yuan (about US$55.2) in 2015. The per capita fund of NCMS is US$61.2 

[93]. 

Furthermore, a medical assistance programme for poor people has been set up, jointly funded 

by central and local governments. At the end of 2015, China officially announced the 

decision to integrate URBMI and NCMS as the urban-rural resident medical insurance 

(URRMI) [94], marking a commendable milestone towards UHC [95]. In the implementation 

of this integration, the most critical element was the further extension of funding pools and 

narrowing of disparities in healthcare services and medications covered in the merged 

URRMI and UEBMI. 

 

Some ten years have passed since comprehensive health system reform in China, but 
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studies have suggested that the implementation of the reform might not have been 

effective in reducing the financial burden of healthcare for households [13], especially 

those families with chronic disease members [96]. The rate of CHE was 12.9% in China 

in 2011, higher than rates in other LIMCs [12, 97], while income inequality in CHE 

occurrence was higher in 2013 compared to that in 2008 in rural areas [98]. In China, 

the benefits package and degree of financial protection for patients with NCDs vary 

between the three major insurance schemes [12, 99]. People enrolled in the URBMI 

and NCMS have lower levels of financial protection than those individuals with 

UEBMI. The per-person annual fund contribution for UEBMI is about six times higher 

than that for URBMI, and seven times for NCMS [100]. A study using nationally-

representative data from the China Health and Nutrition Survey found that the cost 

reimbursement level of UEBMI is 25% greater than in the other two health insurance 

schemes [101]. The NCMS offers the lowest rate of cost reimbursement and covers 

fewer essential drugs than the other two insurance schemes [102]. Moreover, people 

living in a rural area have more restricted access to healthcare than the urban population, 

and have a more substantial financial burden, mainly due to lower funds for NCMS [12, 

103]. Meanwhile, fragmentation between the three insurance schemes leads to 

inequalities in the provision of healthcare and financial risk protection, especially for 

people with NCDs [12]. 

At the end of 2015, China had officially announced the merger of URBMI and NCMS 

[94], representing a commendable milestone towards universal coverage [95]. China's 

National Healthcare Security Administration and local health insurance bureaus were 

set up to manage basic health insurance schemes in 2018. Consolidation of NCMS and 

URBMI was initiated because of the similarities in their funding sources and levels [12]. 

Despite these advances, the current health insurance system still leaves much financial 

risk for households to bear, and a high incidence of impoverishment. People enrolled in 

URBMI and NCMS enjoy a lower level of financial protection than those with UEBMI; 

it is a scheme limited by annual reimbursement limits, an incomplete list of covered 

drugs, and other issues. In the implementation of this integration, the most critical 

element was the further extension of funding pools and narrowing of disparities in 

services covered and medications included between the Unified Resident Health 

Insurance (URHI) and UEBMI [12]. Some developed provinces were able to pilot the 

consolidation of NCMS and URBMI with UEBMI as well, plus further merging the 
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universal benefit packages. Rural households, unemployed residents, and the elderly in 

China will significantly benefit from the consolidation of these insurance schemes. 

In theory, social health insurance schemes should reduce inequalities in the utilisation 

of health services while financially protecting people living in disadvantaged 

communities; however, there is no nationally representative longitudinal study in place 

to assess the changes over time in inequalities in healthcare utilisation and financial 

protection among patients with NCDs in China following the new comprehensive 

reform of China’s health system. At the national level, no longitudinal research has 

examined the impacts of health insurance schemes on these inequalities among the 

highly vulnerable population, namely, patients with severe chronic disease or 

multimorbidity. Based on a national representative longitudinal survey, therefore, my 

research aims to assess the degrees of inequality and trends in inequality in the 

utilisation of health services, financial protection and health outcomes among people 

with NCDs in China. 

2.3 Study of inequality in healthcare delivery and utilisation 

China has experienced a tremendous socioeconomic change in more recent decades, 

influencing the lifestyles of Chinese citizens [47]. NCDs, significant contributors to 

socioeconomic inequality in health, could also be risk factors in variations in healthcare, 

service use, and financial protection. Changes in China’s health system have 

nevertheless been remarkable in the past decade in efforts to achieve universal health 

coverage by 2030. A few studies from China have reported growing inequalities 

between rural and urban areas in health outcomes, service utilisation and financial 

burden [13]; however, limited research has examined the socioeconomic disparities in 

healthcare use and financial risk protection among people with NCDs in China 

following the new health system reform. I refer to existing studies and reviews 

published in the international literature. The following two sections will provide a 

review of the literature on socioeconomic inequalities in health service use and financial 

risk protection among the Chinese population, with a particular focus on people with 

chronic diseases.  
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2.3.1 Concepts and measurements related to health inequity 

Inequity and inequality are easily confused but cannot be interchanged. The former 

refers to unfair, avoidable differences between individuals and population groups. The 

latter refers to the uneven distribution of health or healthcare as a result of 

socioeconomic factors or the lack of resources [104]. In terms of the concepts, 

definitions and measurements related to inequity and inequality in health and healthcare, 

please see panel 2. In the field of health economics and public health, the concentration 

curve (CC) and concentration index (CI) are standard tools commonly used in 

measuring inequality in health and healthcare [105, 106]. Generally, inequality or 

inequity can be categorised in two ways: horizontal equity means "equal treatment of 

equals, regardless of the socioeconomic characteristics", and vertical equity refers to 

"appropriate unequal treatment of unequal" [105, 107]. (Panel 2) In empirical studies, 

horizontal inequity is more often used to analyse whether equitable access to healthcare 

has been provided for people who have the same needs; however, vertical inequity is 

applied to measure the progressivity of financial contributions to the health sector at the 

national level [106]. 

 

Panel 2: Definitions and measurements regarding health inequality 

Health inequality 

"Health inequalities" are defined as the differences, variations, and disparities in health 

status, or the distribution of health determinants between specific population groups. Health 

inequalities mean the same thing as health disparities [108]. They are simply differences in 

the presence of disease, health outcomes, or access to health care between population groups. 

Health inequality is a descriptive term that need not imply moral judgment. [109] 

Health inequity 

"Health inequities" are defined as systematic differences in people’s health that are deemed 

to be unfair or stemming from some form of injustice [109]. Health inequities are rooted in 

social injustices that make some population groups more vulnerable to poor health than other 

groups. 

Horizontal equity 

"Horizontal equity" is defined as equity between people with the same health care needs 

[105]. It means “equal treatment for equal medical need, irrespective of other characteristics 
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such as income, race, place of residence, etc. [110]. 

Vertical equity 

"Vertical equity" is defined as equity between people with unequal needs who should receive 

different or unequal health care [105]. It means unequal treatment of unequal [107]. 

Concentration curve 

The "Concentration curve" (CC) plots shares of the health sector variable against economic 

status or living standards. "It plots the cumulative percentage of the health-related variable 

(y-axis) against the cumulative percentage of the population, ranked by economic level or 

living standards, beginning with the poorest, and ending with the richest (x-axis)." "CC can 

be used to identify whether socioeconomic inequality in some health sector variable exists 

and whether it is more pronounced at one point in time than another or in one country than 

another." [105] 

Concentration index 

The "Concentration index" (CI) is defined as twice the area between the CC and the 45-

degree line (the line of equality for which there is no socioeconomic-related inequality). "The 

convention is that the index takes a negative value when the curve lies above the 45-degree 

line, indicating the disproportionate concentration of the health variable among the poor, and 

a positive value when it lies below 45-degree line." [106] 

 

2.3.2 Socioeconomic inequalities in healthcare delivery: evidence from global 

studies  

Since 1990, several studies have tracked inequalities in health service utilisation in both 

developed and developing countries or regions, including South Korea, Japan, USA, 

UK, Thailand, India, Brazil, Chile, Mexico, and Zambia. Previous studies showed that 

improvements in pro-rich inequality in healthcare utilisation had been achieved. 

Evidence from the Korean National Health and Nutrition Examination Survey of 2005 

and 2010 found that equitable distribution of overall healthcare utilisation with pro-

poor tendencies in South Korea. Moreover, access to general hospitals was substantially 

improved over the period from 2005 to 2010, although the length of stay in general 

hospitals shows a pro-rich tendency [111].   

A study in Japan shows that the values of CI were almost constant (between -0.032 and 
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-0.052) across the years from 1986 to 2007 [112]. Overall, CIs for healthcare use were 

negative throughout the study period, indicating that the poor enjoyed relatively more 

utilisation of health services. In Thailand, for example, several studies revealed a 

decrease in trends in healthcare inequalities due to expanded coverage of health 

insurance [113], as one example illustrates: both outpatient services and inpatient 

services utilisation favoured the poorer population [11]. 

An English study also showed no inequality or pro-poor trends in healthcare use in 

some fields, such as day-care and inpatient hospital utilisation, after allowing for need 

during 1998-2000 [114]. The evidence from the National Health Service (NHS) 2001-

2008 found pro-poor inequality in both outpatient and non-emergency inpatient hospital 

care in each year of the period, after allowing for need variables, such as age, gender, 

size of the population, disease registries, and so forth [115]. Inequality in the use of 

other healthcare services has also been studied. Analyses of data from the 1998 to 2001 

US National Health Interview Survey showed that ambulatory care utilisation was 

disproportionately concentrated among the poor due to their greater healthcare needs 

[116]; however, when the need was accounted for, ambulatory care use was found to 

favour the population with higher incomes.  

Several studies also show great pro-rich inequality in utilisation of health services. 

Evidence from several developing countries and countries in transition (Burkina Faso, 

Zambia, Kazakhstan, Guatemala, and South Africa) suggested that people with better 

living standards were more likely to use outpatient services and receive medical 

treatment than the poor [117]. An Indian study showed absolute disparities across states 

in outpatient care (from 4.42% to 21.72%) and inpatient care (from 1% to 10%) in 2004 

[118]. Pro-rich inequality was evident in both outpatient and inpatient care in the 

majority of states in India and between rural and urban areas [118]. Another study based 

on the same survey also found a pro-rich distribution in hospitalisation rates in three 

northern states (Haryana, Punjab, and Union Territory of Chandigarh) in India, 

indicating poor utilisation of health services by disadvantaged households [119].  

Some studies also focused on older people, comparing them with the younger 

population. Evidence from nationwide surveys in India between 1995 and 2014 showed 

that the pro-rich inequity in outpatient care was higher for the older population (CI: 

0.085) than for, the younger population (0.039; 0.034, 0.043) in 1995-96, but by 2014 

this inequity had become similar [120]. Results from the World Health Organisation’s 
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Study of global AGEing and adult health (SAGE) revealed however that the 

standardised concentration index for healthcare utilisation was 0.364, indicating 

significantly frequent use of health services by wealthier older adults [121]. 

To explore the sources of inequality in healthcare service utilisation, the decomposition 

analysis approach for CI has been often applied in healthcare inequality studies. In 

terms of factors related to inequalities in healthcare use, several studies reported that 

household wealth conditions, usually measured by annual income or consumption 

expenditure per capita, play the most crucial role in service use [111-113, 118-122]; 

however, several results from international cross-country studies examining healthcare 

inequality show variation from country to country, which might be due to the different 

healthcare systems, social health insurance schemes, or financial protection systems, 

and many other factors at national, local, or individual level. 

Decomposition of CIs from a Japan study, for example, revealed that health and income 

status were significant contributors to widening inequality, which suggests that changes 

in the economic situation of households and the co-payment policy in Japan from 1986 

to 2007 were responsible for the decrease in disparities in use of healthcare [112]. 

Another study in Iran found that the level of household wealth contributed the most to 

inequity in the utilisation of health services and was the only factor related to inequity 

in all types of healthcare, whether delivered by a general physician, specialist, or health 

worker [122]. Moreover, evidence from South Korea implied that the non-need 

variables, such as living standard, health insurance, and education level, were critical, 

contributing to pro-rich inequality in utilisation of healthcare [111]. 

2.3.3 Socioeconomic inequality in healthcare delivery in the general population: 

evidence from China 

In this field, the number of Chinese studies related to socioeconomic inequality or 

inequity in healthcare use has increased since 2000, following an international research 

trend since 1990. A trends study using the Chinese National Health Services Surveys 

(NHSS) conducted in 2003 and 2008 revealed that inequality in outpatient care use 

reduced gradually in rural China from 1993 to 2008 (need-standardised concentration 

index: 0.049 in 1993 versus need-standardised concentration index: −0.011 in 2008) 

[123]. The gap in outpatient service use between the poorest and wealthiest quartiles 
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decreased in China between 2003 and 2011, as evidenced by another national trend 

study based on three rounds of the NHSS [13]. 

Compared with outpatient care usage, however, the use of inpatient care was more 

unequal. For utilisation of inpatient service, the concentration index is 0.053, 0.154, 

0.233 and 0.131 in 1993, 1998, 2003 and 2008, respectively [123]. It suggested that 

inequality in the use of inpatient care increased dramatically between 1993 and 2003, 

and then decreased significantly between 2003 and 2008. In rural China, even with 

comparable healthcare needs, rich rural residents utilised more healthcare services than 

poor rural residents. They also found that household income was the principal 

determinant of pro-rich inequality in inpatient admission [123]. 

These studies occurred at the national level, but most researchers conducted health 

service inequality analysis at the provincial level. Wang and his colleagues found that 

there was pro-rich inequality in the probability of health service utilisation in Gansu 

province (CI outpatient, 0.067; CI inpatient, 0.011) and outpatient care in Zhejiang 

province (CI, 0.016), but a pro-poor inequality in inpatient care in Zhejiang province 

(CI, −0.090) [124]. 

A study in the Sichuan province of China found that utilisation of healthcare was 

concentrated among more affluent users [80]. Pro-rich inequity in healthcare utilisation 

increased after the UHC reform launched in 2009. People with better living standards 

were considerably more likely than the poor to seek care at hospitals rather than at 

clinics or health centres. Health insurance enrolment became the main driver of pro-

rich inequity in the level of healthcare utilisation after the reforms [14]. 

Evidence from a study in Shaanxi Province also revealed the effects of China’s urban 

basic health insurance schemes on the equity of health service use [125]. For people 

covered by UEBMI and uninsured citizens, the horizontal inequity indexes of outpatient 

care are 0.126 and −0.051, respectively, and the horizontal inequity indexes of inpatient 

care are 0.122 and 0.275, respectively. In terms of the URBMI, the horizontal inequity 

indexes of outpatient care are −0.159 and 0.097 for the URBMI insured and uninsured 

citizens, and the horizontal inequity indexes of inpatient care are 0.193 and 0.320 

respectively [125]. 

In Shaanxi Province in China, the UEBMI increased the pro-rich inequity of outpatient 

care use, while the URBMI increased the pro-poor inequity of outpatient care use. The 



20 

 

two public health insurance schemes reduced the pro-rich inequity of inpatient care use 

[125]. Recent attempts in China to increase coverage of public health insurance and 

primary care might be a contributing factor in counteracting the inequity of service 

utilisation [17], but more fair benefit packages across insurance schemes and better 

delivery strategies still need to be further tested and scaled up to reduce future inequity 

in healthcare use in China. 

2.3.4 Socioeconomic inequality in healthcare in the Chinese population with NCDs 

Most of the previous studies in China examined the socioeconomic inequalities in 

health and healthcare among the general Chinese population, but there has been limited 

research focused on people with NCDs in China. To date, there has been no longitudinal 

study to systematically examine the trends in inequality in health service utilisation 

among individuals with NCDs at the national level in China. Only one national-level 

study has investigated socioeconomic inequality in healthcare use among patients with 

chronic diseases in China, that conducted by Xie and colleagues using the Horizontal 

Inequity Index (HI) and a cross-sectional design in 2008 [17]. 

Their study found more substantial pro-rich inequity in the utilisation of healthcare 

among patients with chronic diseases than among the general population in China. A 

higher level of pro-rich inequity (Horizontal inequity index, 0.253) was found in 

inpatient care utilisation compared to that in outpatient care (Horizontal inequity index, 

0.089) [17]. Household income status could be the most critical factor in inequity in 

both outpatient and inpatient service use among NCD patients. Inequality in healthcare 

use amongst the population with NCDs in China remains largely determined by the 

financial capacity of patients. Current public health insurance schemes in China are 

insufficient to address this inequality. 

Cross-sectional studies may be unable to thoroughly control the heterogeneity, unlike 

longitudinal studies with panel datasets; however, there is no study focusing on the 

trends in inequality in healthcare utilisation after China’s health system reform 

launched in 2009. This PhD project, therefore, aims to examine trends in socioeconomic 

inequalities in healthcare utilisation among people with NCDs from 2011 to 2015 in 

China, based on a national longitudinal survey. We also seek to explain the extent of 

socioeconomic inequalities in health service utilisation and to identify the key 
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contributors to the inequality in healthcare. Unlike in existing studies, this project thus 

proposes a measure of the reform policies’ effect on inequality in utilisation of 

healthcare among the NCD population. It establishes a mechanism for measuring how 

implementation of health reform strategies affects inequality in healthcare use and tests 

whether improved benefits packages in public insurance schemes can reduce 

economically-related inequality in healthcare use. 

2.4 Study of inequality in financial risk protection 

Universal health coverage means that everyone can use the essential health services 

they need, while also ensuring that the use of these services does not expose the users 

to financial hardship [126]. In other words, in addition to equity of access to high-

quality care, it means that the cost of using care does not put people at risk of financial 

harm. UHC has become a major goal for health reform in many countries and a priority 

objective of WHO [126,127]. Recently, there is growing attention being paid to the 

financial burden of chronic disease and NCD multimorbidity [48-50], particularly in 

LMICs, where already fragile healthcare systems are further stretched by the dual 

burden of NCDs and infectious diseases [40]. I conducted a literature review, using the 

keywords “socioeconomic inequality”, “socioeconomic inequity”, financial risk", 

"economic burden", "financial protection", and/or "China". This section provides an 

overview of the evidence from international studies and Chinese studies that focused 

on socioeconomic inequality in financial risk protection.  

2.4.1 Socioeconomic inequality in financial protection: evidence from 

international studies 

Previous studies have revealed the decrease in degree of inequality in financial risk 

protection due to the expanded coverage of health insurance [11,113]; for example, a 

few reviews from Thailand found that there was a decrease in trends in inequality in 

financial protection due to the expanded coverage of health insurance [113]: direct 

payments for healthcare by household, for instance, declined gradually from 45% of 

total health expenditure in 1994 to 20% in 2006, and even fell below 15% in 2010 [11]. 

After the achievement of universal health coverage, there was also a considerable 

decrease in the number of households impoverished due to healthcare costs [128]. In 
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India, the occurrence of catastrophic health expenditure and health impoverishment was 

18.2% and 8.0% in 2010, respectively [129]. A cross-sectional survey in Nepal showed 

that about 14% of households faced CHE, with the threshold set at 40 % of the 

household’s capacity to pay [130]. A study in the West of Iran indicated that the rate of 

households facing CHE was 4.8% after the implementation of its Health Sector 

Evolution Plan in 2014 [131]. In relation to income-related inequality, the better-off are 

more likely to spend a large fraction of total household resources on healthcare in most 

low- to middle-income countries, such as Vietnam, Nepal, Kenya and Georgia [132], 

whereas in Kyrgyzstan and Vietnam, where there are no exemptions for the poor from 

charges, they are as likely, or even more likely, to incur catastrophic payments. [132] 

2.4.2 Socioeconomic inequality in financial protection: evidence from China 

Several Chinese studies have examined socioeconomic inequalities in healthcare 

utilisation and changes in healthcare inequality among the general population and 

people with chronic diseases [14, 15, 17, 125]. Some previous studies have also 

evaluated the degree of catastrophic health spending and\or impoverishment due to 

healthcare payment at the sub-national level or in rural areas in China [124, 133-135]; 

however, most of them are cross-sectional in design which may not be well suited to 

capturing changes in financial protection within the same population over time, and 

which cannot ensure heterogeneity.  

There is a limited number of longitudinal studies assessing trends in financial protection 

in the ten years following China’s healthcare reform. Since 2009, very few studies have 

focused on the trends in financial protection in China at the national level; they are all 

cross-sectional in design. Meng and colleagues, for instance, conducted a cross-

sectional study estimating the trends in access to health services and financial protection 

in China between 2003 and 2011. Using data from the National Health Services Survey, 

they observed that rural households (13.8%) experienced CHE more often than urban 

households (10.9%), at the 40%-threshold [13]. With the data obtained from the 

National Health Services Survey (NHSS) in Shaanxi Province, Xu et al. concluded that 

the overall level of CHE occurrence in households with chronic disease patients 

remained stable between 2008 and 2013 at about 24% [136]. Specifically, the incidence 

of CHE in rural areas declined from 29% to 24% [136]. Long and colleagues, who 

assessed the changes in health expenditure in China in the 2000s, found that health 
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system reform improved affordability for essential healthcare [22]. Another study 

performed by Xie and colleagues explored the impact of the NCMS on the trends in 

catastrophic health expenditure in Chinese rural households from 2003 to 2013 [23]. 

The changes over the last decade in socioeconomic disparity in financial protection in 

China, and their extent, nevertheless remains unclear.  

In the context of the sustainable development goals (SDG) agenda, advancing UHC is 

the centrepiece of health policy in many countries [10]. To achieve UHC, some 

developing countries have conducted a series of health system reforms to increase 

access to primary healthcare and to reduce the financial burden of illness [11]. China 

officially launched a new healthcare system reform which aimed to provide every 

Chinese citizen with access to healthcare at an affordable cost by establishing the 

universal provision of safe, effective, convenient, and low-cost services. While this 

comprehensive reform resulted in a significant increase in health insurance coverage 

[12], reliable performance in one aspect of UHC (proportion of the population covered) 

did not guarantee stable performance in the other (depth of financial protection). The 

benefits packages and degree of financial protection still varied across public insurance 

schemes in China, especially for people with NCDs and multimorbidity [12]. The 

critical feature of UHC, therefore, financial risk protection and its inequality in NCD 

population, needs to be further examined in China following its health system reforms. 

In summary, most previous Chinese studies based on cross-sectional analyses or early 

period datasets before 2009 [137–140] may not reflect the longitudinal effects of the 

ongoing reform of China’s healthcare system. Some studies have examined healthcare 

inequalities in the general Chinese population and compared the differences between 

rural and urban residents in financial protection. Following China's health system 

reform, however, the changes in, and the extent of, socioeconomic disparities in 

healthcare and financial protection in NCD population are still unclear. Furthermore, 

there is a dearth of evidence on the impact of chronic disease multimorbidity on health 

service use, out-of-pocket spending, and catastrophic health expenditure by 

socioeconomic groups and populations covered by various social health insurance 

schemes in China. Such knowledge gaps limit the capacity to identify people at 

particular risk of multimorbidity or to develop specific interventions to prevent 

multimorbidity. Research is urgently required to generate better evidence to improve 

healthcare, patient outcomes, and financial protection for people with severe chronic 
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diseases and multimorbidity. 
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Chapter three: Methodology for research 
 

3.1 Research framework 

3.1.1 A conceptual framework for universal health coverage 

Universal health coverage means that all individuals and communities can use the 

health services they need without suffering financial hardship linked to paying for these 

services [141]. The 2010 World Health Report’s conceptual framework for UHC 

suggested three dimensions, namely, the percentage of the covered population 

(population coverage), the extent of covered health services (service coverage) and the 

part of the total costs covered through insurance or other risk pooling mechanisms 

(financial coverage) [142]. The blue box below shows the situation of a hypothetical 

country or region, with 50% of the covered citizens, 50% of the health services, but less 

than 50% of the covered costs. (Figure 3.1). To achieve the goal of UHC, this country 

or region still needs to extend coverage to more populations, provide more available 

healthcare services, and pay a higher percentage of the healthcare-related costs [141]. 

The extent and distribution of coverage across population groups are reflected by one 

or more of these three dimensions, which suggests that there is inequality in healthcare 

coverage across socio-economic groups, gender, age, rural-urban residence, region, and 

migrant status. 

 

 

Figure 3.1 Three dimensions towards universal health coverage 

(Source: The World Health Report 2010: Health Systems Financing: the Path to Universal 
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Coverage. WHO. 2010) 

 

The three-dimension framework has been widely accepted, and the importance of 

systematically monitoring UHC has been highlighted in the 2013 World Health Report 

[143] Nevertheless, there is lack of measurable indicators and empirical evidence for 

tracking progress in UHC. How should progress towards UHC be monitored at the 

country level? For answering this question, “the most useful metric for monitoring 

progress in UHC should encompass the multifaceted nature of UHC [144, 145].” To 

measure service coverage in a country, a concept of Effective Coverage (EC) was noted 

[144]. EC is defined as “the fraction of potential health gain that can be delivered to the 

population through a specific intervention or health system, given its capacity [145].” 

It can be measured for a single, or multiple interventions, and/or for the whole health 

system [146]. In contrast to crude coverage of services, which focuses mainly on 

healthcare access or use, EC is a metric that unites intervention need, use, and quality. 

The comprehensiveness of this metric makes it more suitable for tracking the progress 

in attaining UHC [147–150]. In this thesis, the concept of effective coverage has been 

used to measure the effectiveness of interventions on chronic diseases, taking 

hypertension as an example. (For details of calculations, please refer to Chapter 4.). 

3.1.2 Framework for this study 

The definition of UHC embodies the equity in access to health services, the quality of 

healthcare received and financial risk protection [141]. The model recommended by 

WHO offers a deep understanding of three main dimensions when moving towards 

UHC. This research is based on this three-dimensional framework for UHC, and also 

focuses on health outcomes or the effective coverage of healthcare services. In the 

context of China, I developed a research framework for this study based on the concept 

of UHC and effective coverage. (Figure 3.2) There are several potential factors 

affecting health service utilisation and financial risk protection among patients with 

chronic conditions, at the individual level and the macro environment or health system 

level. Several variables (e.g. age, gender, level of education, household wealth status, 

behaviours/lifestyles and number of chronic diseases, etc.) have been identified as the 

key factors influencing utilisation of healthcare services and financial protection among 

people with NCDs. In addition to these potential need-factors, there are critical factors 



27 

 

related to health insurance that could not be ignored, in order to achieve UHC and equal 

health outcomes. 

 

 

Figure 3.2 Relationships between healthcare utilisation, financial protection and 

health outcomes in China, based on dimensions of universal health coverage  

Note: NCMS: the rural new cooperative medical scheme, UEBMI: the urban employee basic 

medical insurance scheme, URBMI: the urban resident basic medical insurance scheme. 

(Source: The author) 

 

China’s health insurance system reforms are more concerned about the demand side 

(populations in need), to reduce the economic burden of households with members 

suffering severe chronic diseases and improving financial risk protection for these 

households. Although it has nearly achieved the universal coverage of the Chinese 

population by three public health insurance schemes since 2011, the benefits packages 

and extent of financial protection are not equal across the schemes in current China [9].  

(See panel 1 in the literature review chapter) For example, the per-person annual fund 

contribution for UEBMI is about six times higher than that for URBMI, and seven times 

for NCMS [19]. The reimbursement is 10% lower, and health service coverage is 

smaller for NCMS than for the other two insurance schemes [20]. 
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There could be interaction effects between financial risk and health service utilisation, 

which even result in a vicious cycle, during the long-term treatment of patients with 

chronic diseases. For individuals with lower socio-economic status, the inpatient care 

could be more likely to lead to health expenditure catastrophe or impoverishment due 

to high OOPE; In the next stage, the individuals or households suffering CHE or 

medical impoverishment, would further reduce the use of health services, even if they 

do need it, and then negatively influence the disease rehabilitation and health outcomes 

of patients with NCDs. One of the aims of this study is to examine the association of 

multiple chronic diseases with health service use and financial protection, and whether 

these relationships varied by economic groups and current three health insurance 

schemes in China. 

3.2 Indicator sets and variables 

This study includes three sets of indicators to measure the extent of health service 

utilisation, financial protection and health outcomes among Chinese individuals with 

NCDs.  

3.2.1 Utilisation of health services 

The utilisation of health services was measured by the utilisation of outpatient service, 

inpatient service, and public health service. Surveyed respondents were asked about 

their utilisation of healthcare services: “Whether or not they had an outpatient visit in 

the past month; and any hospital stay in the past year?” “How many times did you visit 

a general hospital, specialised hospital, clinic or other medical facilities for outpatient 

care in the past month? Also, how many days did you stay in hospital over the past 

year?" In this study, the public health service refers to health education/advice provided 

by health professionals, which includes weight control, exercise, healthy diet, and 

smoking control. 

3.2.2 Financial risk protection 

Financial risk protection is measured by CHE and impoverishment due to health care. 

In the thesis, CHE is measured by using the indicators reported by Wagstaff et al (2003). 

[151]. Although there is no consensus on the threshold value, this study estimates the 
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CHE by applying the threshold of 40%. The capacity to pay is defined as the non-food 

household consumption expenditure, which is considered as the denominator. CHE 

occurs when the self-paying health expenditure equal or exceeds 40% of non-food 

household consumption expenditure [151]. 

This project calculates the proportion of households impoverished due to large 

healthcare payment. The impoverishment due to healthcare payment means that a non-

poor household is impoverished after paying for health care. It is also defined as a 

binary variable, taking the value of one when household consumption expenditure per 

capita is equal to or higher than the poverty line, but lower than this line after 

subtracting per-capital household health spending. This study used the international, 

1.90 US$ (12.86 CNY in 2010) per day, poverty line of consumption expenditure, which 

is defined by the World Bank and often referred to as the extreme poverty line. It is an 

update of the old $1.25 per day poverty line and underlies SDG target 1.1 [152]. After 

adjustment of the 2010 exchange rate; this poverty line is equal to 4694.65 CNY per 

year in 2010 price [153]. 

3.2.3 Indicators related to health outcomes 

In this study, hypertension is defined as survey participants having systolic blood 

pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg for an average of 3 

readings taken consecutively, and/or their being on antihypertensive medication 

treatment for raised blood pressure [154, 155]. Among hypertensive adults identified, 

those whose systolic blood pressure was less than 140 mmHg and those whose diastolic 

blood pressure was less than 90 mmHg were considered as effectively controlling their 

hypertension [156]. In addition to calculating the proportion of fully controlled 

hypertension, this study also uses the WHO recommended metric “effective coverage”, 

as a health outcome indicator, to examine the effectiveness of hypertension treatment. 

Multimorbidity is defined as the presence of two or more chronic health conditions in 

a single individual [73, 74]. A total of eleven NCDs were used to measure 

multimorbidity, including diagnosed hypertension and ten self-reported diagnosed 

chronic diseases (diabetes, dyslipidaemia, heart disease, stroke, cancer, chronic lung 

disease, digestive disease, liver disease, kidney disease and arthritis). We counted the 

number of NCDs for each participant to identify those with multimorbidity.   
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3.3 Data sources:  

3.3.1 The China Health and Retirement Longitudinal Study 

The CHARLS is a longitudinal survey of middle-aged and elderly populations (people 

aged 45 years and over) in China, with representativeness at the national level [157]. 

The study aims to provide a high quality, publicly available and comprehensive 

database to inform scientific and policy research. To ensure the adoption of best 

practices and international comparability of research results, CHARLS is harmonised 

with leading international research studies in the Health and Retirement Study (HRS) 

model. The CHARLS baseline survey had been conducted in 2011 and included 17,708 

individual participants from 150districts or counties across 28 provinces in China [157].  

The follow-up survey is conducted every two years. The CHARLS chose all samples 

with the sampling technique of multistage probability. The CHARLS randomly chose 

a total of 150 district/county-level units through the probability-proportional-to-size 

(PPS) sampling method from a sampling frame containing all district/county-level units 

except Tibet. (Figure 3.3) There is a flow diagram with both household and individual 

response rates for the CHARLS baseline survey. (Figure 3.4) 

 

Figure 3.3 The distribution of sampled counties and districts of the China Health 

and Retirement Longitudinal Study 

(Source: Yaohui Zhao, et al., the CHARLS user's guide of national baseline, 2013.) 
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Figure 3.4 The response rate for CHARLS national baseline survey 

(Source: Zhao Y, Hu Y, Smith JP, et al. Cohort profile: the China Health and Retirement 

Longitudinal Study. 2014.) 

 

CHARLS is a comprehensive survey at the national level. Core contents of CHARLS 

questionnaires include demographics, family structure, general health status and 

functioning, physician-diagnosed chronic diseases, lifestyle and health-related 

behaviors (smoking, drinking, physical activities), mental health condition (depression), 

health vignettes, healthcare use and health insurance, employment/retirement, income 

and consumption, and assets (at the individual and household level) (Table 3.1). 

CHARLS has collected the information of non-blood bio-markers, including height, 

weight, blood pressure, pulse rate, lung peak flow rate, and balance measures. The local 

Centers for Disease Control and Prevention (CDC) laboratories conducted the complete 

blood count test. Besides, the venous blood samples have been collected and assayed 

for hsCRP, HbA1c, glucose, total cholesterol, triglycerides, low-density lipoprotein 

cholesterol, high-density lipoprotein cholesterol, creatinine, blood urea nitrogen, and 
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cystatin C [158]. (Further details are given in Appendix C: The baseline questionnaire 

of CHARLS.) 

 

Table 3.1 Summary of data collected in baseline questionnaires of the China 

Health and Retirement Longitudinal Study 

 

(Source: Yaohui Zhao, et al., the CHARLS user's guide of national baseline, 2013.) 

 

3.3.2 The China Family Panel Studies 

This study also used the data from four rounds of the China Family Panel Studies (CFPS) 

conducted in 2010, 2012, 2014 and 2016, respectively, which are funded by 985 
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Program of Peking University and carried out by the Institute of Social Science Survey 

of Peking University. The CFPS survey consists of a nationally representative sample 

of Chinese adults aged 16 years and above; It aims to reflect the well-being of the 

Chinese people, covering substantive areas such as economic activities, educational 

attainment, family relationships, migration, and physical and mental health. The CFPS 

provides comprehensive data with high quality for academic research and public policy 

analysis as well [159]. 

The CFPS baseline survey gathered data across 25 provinces, municipalities, and 

autonomous regions in China by using the multistage PPS with implicit stratification. 

Administrative units and socio-economic status are used as the main stratification 

variables. Within the administrative unit, local Gross Domestic Product (GDP) per 

capita was used as the ordering index for SES. Each sub-sample in the CFPS is drawn 

through three stages: county level, then village level, then household stage [160]. The 

actual sample size was 19,986 households in the 2010 baseline survey. A total of 14,960 

households, 33,600 adults and 8,990 youths were successfully interviewed with the 

response rate of 81.25% and 84.14%, at the household and individual level, respectively 

in 2010. All the CFPS families and members have been tracked through follow-up 

surveys in 2012, 2014 and 2016. 

For questionnaire design, the CFPS 2010 data consists of data sets based on the 

community questionnaires, the family roster questionnaires, the family questionnaires, 

the adult questionnaires, and the child questionnaires. In CFPS, those younger than 16 

are defined as children and those over 16 are defined as adults. The child questionnaire 

and the adult questionnaire are the two types of individual questionnaires designed for 

these two groups of people. The databases of an adult in different years are mainly used 

in this study. The main contents of the adult questionnaire are listed in table 3.2. (Further 

details are given in Appendix D: The family and adult questionnaire for CFPS.) 

 

Table 3.2 The main content of the adult questionnaire of CFPS 2010 

(Data source: China Family Panel Studies (2010) User’s Manual.  

Module Content 

Basic information Date of birth, birth weight, birthplace, residence, ethnicity, family category, 

time spent living with parents before age 3 and between ages 4 and 12 

Health Height, weight, self-reported health, discomfort, chronic diseases, experiences 
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http://www.isss.edu.cn/cfps/EN/Documentation/js/236.html) 

 

3.4 Statistical analysis 

3.4.1 Concentration curve and concentration index 

The Concentration Curve (CC) and Concentration Index (CI) were measured to reflect 

socioeconomic-related inequalities in healthcare utilisation, financial protection and 

effective coverage. This study depicted the trends in inequalities in health care and 

health outcomes through plotting concentration curves at a different time on one graph 

[161]. The farther the CC lies from the equality line (45-degree line), the higher the 

degree of inequalities in health service utilisation and financial protection [161].  

(Figure 3.5)  

of hospitalisation, medical expenses, coping with diseases, satisfaction with 

health care, traditional Chinese medicine, physical exercises, diet, P-ADL, 

smoking and drinking, sleeping, memory, depression scale, primary health 

caregiver 

Basic tests Literacy, arithmetic, physical activities 

Educational history Educational attainment, type of schools at different educational levels, time 

spent at school, when did school end, name of schools, graduated or not, 

subject and major, educational expectation 

Schooling (shared) The current level of education, type of the school, major, grades, 

extracurricular tutoring, student activities, subjective evaluations of study and 

school, educational expectation 

Marriage Current marital status (married/remarried/cohabitating/divorced/widowed), 

date of birth of the present/last/first spouse/cohabitation partner, time at 

marriage/cohabitation, pre-marital cohabitation, a channel of initial contact, 

the reason for the divorce of the last/first marriage 

Work Having a job currently, type of primary job 

Personal income Non-operating income, operating income, financial support from relatives and 

friends, government subsidies, life satisfaction 

Time use Life, work, study and training, leisure and social activities, commuting 

Leisure Leisure activities and frequencies, way of travel, overseas experiences 

Social relations Help-seeking, confiding troubles, self-reported social status 

Subjective 

measurements 

Values, social attitudes, achievement scale 

http://www.isss.edu.cn/cfps/EN/Documentation/js/236.html
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Figure 3.5 The concentration curve and concentration index 

(Source: Adam Wagstaff et al. Health Equity and Financial Protection. World Bank.2011.) 

 

This study also calculated CI to measure socio-economic inequalities in health care 

according to the following equation: 

 

 

Where h refers to the variable in the health sector; μ is the mean of h; and r refers to 

the fractional rank of people according to the living standard, from the poorest to richest. 

The positive CI value represents that health services use is pro-rich, and the negative 

CI value shows that poor people are more likely to use health services. The CI can 

quantitatively reflect the degree of equality. Zero indicates no socio-economic 

inequality in the health sector. Similar to the concentration curve, the higher the 

absolute value of CI, the worse for the people with lower socio-economic status [162]. 

 

3.4.2 Multivariable regression analysis  

This doctoral research contains five sub-projects. In chapter 4 (the first sub-study), 

correlates of treatment coverage and effective coverage for hypertension were analysed 

by using multivariable logistic regression models. An ordinal logistic regression model 

),cov(/2 rhCI 
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was applied to identify the correlates of effective coverage for hypertension. 

In chapter 5 (the second sub-study), given that treatment adherence and the within-

person blood pressure can easily change over time, fixed-effects models (FEM) were 

performed to measure the impact of medication treatment on the reduction of blood 

pressure among those individuals with hypertension by using linear regression analysis. 

In chapter 6 (the third sub-study), for panel analysis based three waves of CHARLS 

datasets, random-effects logistic regression models were applied to examine the impact 

of regional factors on hypertension care. 

In chapter 7 (the fourth sub-study), this research used random-effects logistic 

regressions to examine the associations between socio-economic status and the 

presence of multimorbidity, adjusting for confounding variables. Random-effects 

negative binomial regression models were performed to investigate the association 

between the number of NCDs and the frequency of outpatient visits and inpatient 

service use. The random-effects logistic regression model was applied to estimate the 

association between the number of NCDs and the incidence of CHE. 

In chapter 8 (the fifth sub-study), this research applied multivariable logistic regression 

models to examine the impact of household NCD members on CHE and health 

impoverishment (binary outcome variables), based on the data from the CFPS survey 

in 2016. Several variables of the household head were also taken into account, including 

gender (female, male), age (<45, 46–60, 60+), marital status (married and partnered, 

single, and other), education (illiterate, primary school, middle school, college and 

above), employment status (yes, no), and having health insurance (yes, no). 

Overall, for the logistic regression analysis, the study reported the odds ratios (OR), and 

for the linear regression and negative binomial regression analysis, the study reported 

the coefficients and 95% confidence intervals (CI). All the statistical analyses were 

conducted using STATA 15.0. P values less than 0.05 were considered statistically 

significant.  
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Chapter four: Effective coverage of NCDs treatment in China 

(Hypertension) 

 

Summary  

This study aimed to assess treatment coverage and effective treatment coverage for 

hypertension in China, using a nationally representative sample of Chinese adults. This 

research used the baseline and first follow-up surveys of the China Health and 

Retirement Longitudinal Study conducted between 2011 and 2013. Both effective 

treatment coverage and treatment coverage of hypertension care were calculated, and 

key determinants were identified by using multivariable logistic regression models. The 

findings suggested that the level of effective treatment coverage of hypertension in 

China was still very low. The Urban Employee Health Insurance Scheme played a 

significant role in improving the treatment coverage and effective coverage for 

hypertension care. In the process of China’s health system reform, health and healthcare 

equality should be emphasised and enhanced by offering more equitable benefits 

packages across social health insurance schemes in China.
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4.1 Introduction 

In the context of sustainable development goals (SDG), advancing universal health 

coverage (UHC) represents the centrepiece of health policy in many countries [1]. A 

key goal is the reduction in premature mortality from non-communicable diseases 

(NCDs) by one-third by 2030, mainly through prevention and treatment [2]. Like most 

countries in the world, China has recently experienced a very rapid epidemiological 

transition from a preponderance of infectious disease to NCDs, including hypertension, 

diabetes, cardiovascular disease and cancers [3]. One illustration of the health 

challenges is the prevalence of hypertension having risen to around 44.7% among 

Chinese adults by 2017. In China, the number of people with hypertension has steadily 

increased over time [4]; however, only 35.7% of patients with hypertension were aware 

of their condition, and less than 18% of those people were effectively controlling their 

hypertension [5-7].  

To cope with the challenges of NCDs in China, the National Public Health Initiative 

was instituted in 2009, promoting healthcare equity and strengthening access to primary 

public health services. It included improvements to disease screening and management 

of hypertensive individuals. The State Council of China also launched a comprehensive 

health system reform in 2009 to increase access to primary health care and to lower the 

financial burden of illness [8]. It resulted in a significant increase in health insurance 

coverage, with 95.7% of the Chinese population being covered by the three primary 

health insurance schemes in 2011 (that is, the Urban Employee Basic Medical Insurance 

(UEBMI), the Urban Resident Basic Medical Insurance scheme (URBMI), and the New 

Rural Cooperative Medical Scheme (NCMS)). Benefits packages and the degree of 

financial protection afforded to patients with NCDs varied across the three insurance 

schemes however [9]. 

Although previous studies have examined the prevalence, rates of awareness, treatment, 

and control of hypertension in China, most of them are based primarily on cross-

sectional datasets [5, 11-12]. Cross-sectional data used to estimate the effectiveness of 

treatment for hypertension has limitations as it does not provide information on changes 

in blood pressure over time for the same individual. Cross-sectional studies therefore 

cannot identify those hypertensive individuals with partially-controlled blood pressure.  

Longitudinal data on the other hand could be used to account for sub-optimally treated 
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hypertensive patients with partial reductions in blood pressure over time, data which 

cannot be captured from cross-sectional analyses. In contrast to approaches that 

emphasise the sharp distinction between uncontrolled and controlled hypertensive cases, 

applying the metric of effective coverage has the advantage of estimating actual 

reductions in blood pressure due to intervention over time using longitudinal datasets, 

regardless of whether blood pressure reduction is below the well-controlled targets (for 

example, 90/140 mmHg).  

The differential impacts of reformed health insurance schemes on the management of 

hypertension since 2009 are not well understood, with previous work on this subject 

having limitations due to cross-sectional analysis. This study applies the metric of 

effective coverage to capture actual health changes in patients treated with anti-

hypertensive medication over time. It considers patients with blood pressure above the 

standard thresholds of well-controlled hypertension. Furthermore, it investigates the 

relationship between indicators of hypertension treatment and demographic 

characteristics, health service use, and health system factors, particularly the three 

health insurance schemes. 

4.2 Methods 

4.2.1 Sample and data 

This research used the national baseline and first follow-up surveys of the China Health 

and Retirement Longitudinal Study (CHARLS) conducted in 2011 and 2013. The 

CHARLS collected data from a nationally-representative sample of the Chinese 

population aged 45 and above for research on the elderly and on health trends. It was 

purposely designed to be consistent with and comparable to the Health and Retirement 

Study (HRS) in the United States. Funding support for the CHARLS mainly came from 

Peking University, the Behavioral and Social Research Division of the National 

Institute on Aging and from the World Bank [13]. 

The CHARLS’ questionnaire covered the following key domains: demographics, health 

status and functioning, health care and insurance, work, retirement and pensions, 

income and consumption, household assets, and several biomarkers including height, 

weight, blood pressure, pulse rate, lung peak flow rate, and balance measures. Each 

respondent’s systolic blood pressure (SBP) and diastolic blood pressure (DBP) were 
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recorded three times by a trained nurse using a HEM-7112 electronic monitor. The 

average values for each participant were calculated but only given to the subjects once 

the interviews were completed. The interviewees were also asked if they had 

hypertension and whether they were receiving any form of antihypertensive treatment. 

To ensure sample representativeness, the CHARLS baseline survey covered 150 

counties/districts and 450 villages/urban communities across 28 provinces using 

multistage stratified probability-proportionate-to-size (PPS) sampling methods. A total 

of 17,708 individuals in 10,257 households were interviewed in the baseline survey. 

The response rate was above 80% among eligible households. Follow-up surveys were 

conducted every two years. Further information on the methodology of the CHARLS 

is available from the online documentation [13]. 

After excluding cases with missing demographic information and blood pressure 

measurements, complete data were available for 13,702 individuals in 2011-12 and 

12,897 individuals in 2013. A total of 5,262 hypertensive individuals were identified in 

the baseline study. 1,789 cases were excluded due to missing blood pressure values in 

the follow-up survey in 2013, and 126 cases excluded due to participant death. A total 

of 3,343 participants were finally included and used to assess the extent of effective 

coverage for hypertension treatment and to perform a multivariable logistic regression 

analysis for identifying key correlates of effective coverage for hypertension treatment. 

4.2.2 Definition of hypertension and coverage indicators 

In the current study, hypertension was defined as systolic blood pressure ≥ 140 mmHg 

and/or diastolic blood pressure ≥ 90 mmHg and/or being on medication for raised blood 

pressure [14]. Treatment coverage was defined as the percentage of hypertensive 

individuals who reported the use of antihypertensive medication. 

Effective coverage is defined by the WHO as “the fraction of potential health gain that 

can be delivered to the population through a specific intervention or health system, 

given its capacity [15].” It can be measured for a single, or for multiple interventions, 

and/or for the whole health system [16]. In this study, we defined effective coverage of 

hypertension treatment (that is effective treatment coverage) as the fraction of actual 

blood pressure reduction achieved by taking antihypertensive medication from 2011 to 

2013. The denominator was targeted reduction of blood pressure, namely the difference 
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between participants’ blood pressure measured in 2011 and treatment targets (that is, 

90/140 mmHg). 

The three critical components of effective coverage were operationalized as follows: 1) 

Need, refers to individuals with SBP≥140 mmHg and/or DBP≥90 mmHg measured in 

2011; 2) Use, refers to the self-reported use of antihypertensive medication; and 3) 

Quality, refers to actual reduction in systolic blood pressure and/or diastolic blood 

pressure through taking antihypertensive medication from 2011 to 2013 as measured in 

the CHARLS surveys. For those cases where blood pressure increased over time, this 

study calculated the quality of medication treatment to be zero; therefore, effective 

coverage for hypertension treatment was also calculated as zero. 

At the individual level, effective coverage for hypertension treatment estimates the 

fraction of blood pressure reduction that is delivered to the population who take the 

antihypertensive medication, as shown in the following equation: 

 

where   is the effective coverage of individual i with medication use;   is the 

expected quality of medication use as delivered to patient i ;  is the utilisation of 

antihypertensive medication among the population in need; and is an indicator of 

whether individual i needs the antihypertensive medication. At the population level, the 

overall effective coverage for a given intervention can also be aggregated, using each 

individual’s probability of effective coverage [15]. The conditional statement is 

important as it restricts  to the condition of individual i who truly needs the 

intervention. 

4.2.3 Statistical analysis 

Correlates of treatment coverage were analysed using multivariable logistic regression 

models, after controlling for demographic characteristics. An ordinal logistic regression 

model was applied to identify the correlates of effective coverage for hypertension. This 

study divided the values of effective treatment coverage into three categories (1=No 

change (effective coverage=0); 2=Some change (effective coverage was between 0 and 

1); and 3= effective change (effective coverage=1)). The explanatory variables of 

interest were age, gender, household income per capita, level of education, marital 
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status, region, location of residence, outpatient visits, hospitalisation, and type of health 

insurance scheme. The adjusted odds ratio (OR) and 95% confidence intervals (CI) 

were reported. This study used STATA statistical software (Version 12.0) for data 

analysis. P values less than 0.05 were considered statistically significant. 

4.3 Results 

4.3.1 Sample characteristics 

Table 4.1 shows the descriptive statistics based on the final study population of 3,343 

respondents with complete data. The middle-aged and older population with 

hypertension contained a higher proportion of women (52 %) than men (48 %). In 2011, 

96.81% of 3,343 middle-aged and older Chinese adults with hypertension were covered 

by health insurance schemes, most of them enrolling in the New Cooperative Medical 

Scheme. Nearly 42 % of those with hypertension were overweight or obese.  Table 4.2 

shows that the mean SBP and DBP were 146.4mmHg and 84.4mmHg in 2011, and 

143.6mmHg and 81.1mmHg in 2013, respectively. There were 39.78% of total 

hypertensive individuals with fully-controlled SBP, and 19.8% with partially-controlled 

SBP. Where reduction of DBP was required, 51.4% of hypertensive patients were fully-

controlled, and 6.8% of patients were partially-controlled. 

4.3.2 Health services for patients with hypertension 

In relation to health service utilisation, table 4.3 reveals that both outpatient and 

inpatient care among patients with hypertension increased between 2011 and 2013 in 

China. There was a similar trend in the proportion of physical examinations performed 

in the last year. Moreover, a larger proportion of hypertensive persons was given health 

education or advice by healthcare providers in 2013 than in 2011. Health education for 

hypertensive patients included weight control, exercise, healthy diet, and smoking 

control advice. 

4.3.3 Treatment coverage and effective coverage for hypertension care 

Table 4.4 shows that overall effective coverage for hypertension treatment among the 

middle-aged and older population in China between 2011 and 2013 was 22.40%. It was 
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much less than the overall treatment coverage of hypertension (55.86%). Hypertensive 

individuals who reported hypertension treatment in two survey rounds had higher 

effective coverage than those who only reported treatment in one survey round. 

Compared with patients younger than 65 years old, senior elders had a lower level of 

effective coverage. Female individuals with hypertension also had higher treatment 

coverage and effective coverage (62.42%, 24.16%) than male patients (48.68%, 

20.48%). 

Considerable variations in effective coverage for hypertension treatment were observed 

between patients without health insurance and those with insurance, ranging from 18.41% 

to 29.31%. Meanwhile, there were differences in treatment coverage across insurance 

schemes, ranging from 54.21% to 68.40%. Furthermore, patients with current smoking, 

alcohol use, and low body mass index (BMI) had relatively low effective coverage for 

hypertension treatment (Table 4.4).  

4.3.4 Multivariable regression analysis 

Table 4.5 reports the results of multivariable regression analysis, showing that both 

treatment coverage and effective coverage for hypertension were directly correlated 

with health insurance, outpatient visit, hospitalisation, gender and residence region. 

After adjustment for key covariables, effective treatment coverage was significantly 

higher among patients who were in the UEBMI scheme (OR, 1.903; 95% CI, 1.259-

2.876), who visited the doctor or other health provider during the previous month (OR, 

1.838; 95% CI, 1.503-2.249), who were hospitalised in the past year (OR, 1.572; 95% 

CI, 1.211-2.042), and who reported living in the eastern region (OR, 1.416; 95% CI, 

1.159-1.729) or central region in China (OR, 1.551; 95% CI, 1.274-1.888).  

4.3 Discussion 

This paper applied the WHO concept of effective coverage to estimate the effectiveness 

of hypertension treatment in China, using a nationally representative sample of Chinese 

adults. This study also identified the variations in treatment coverage (defined as the 

percentage of individuals using antihypertensive medication) and effective treatment 

coverage (defined as the fraction of actual blood pressure reduction through taking 

antihypertensive medication) across different Chinese population groups. The findings 
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revealed a large gap between treatment coverage and effective treatment coverage 

among middle-aged and older people with hypertension in China. This study also 

identified significant differences in effective coverage for hypertension treatment 

across age groups, health insurance schemes, and patients’ BMI levels. 

4.3.1 Effective coverage for hypertension treatment 

As China seeks to further improve the health system’s effectiveness, the measurement 

of effective coverage of interventions/healthcare can serve as an essential performance 

indicator, a more useful indicator than the more usual estimation of treatment coverage 

(rate of medication treatment). This study revealed that there was relatively high 

treatment coverage in relation to the use of antihypertensive medications in China. The 

utilisation of outpatient services and inpatient care among hypertensive individuals also 

increased from 2011 to 2013. The new round of health system reform launched in 2009 

played a significant role in promoting this trend via policies aimed at strengthening 

primary health care, improving access to essential medicines, and ensuring equitable 

utilisation of public health services; however, the findings also suggested that effective 

coverage for hypertension treatment was still quite low in China. This finding was 

similar to the estimate of effective treatment coverage of hypertension in Mexico 

between 2005 and 2006 [17]. 

4.3.2 Variations in treatment coverage and effective coverage 

Large variations in both effective coverage and treatment coverage for hypertension 

exist across gender, age groups, health insurance schemes, and BMI levels of Chinese 

adults. Consistent with previous studies, this study showed that females with 

hypertension had a higher effective coverage and treatment coverage for 

antihypertensive medications than males. Previous research has also revealed that men 

have higher levels of hypertension and lower levels of hypertension awareness than 

women, and identified key factors (health care use, in particular) that contribute to these 

observed gender disparities. The findings thus suggest that regular medical visits are 

critical for improving hypertension awareness, treatment and control and reducing 

gender disparities in cardiovascular health. 
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Among the elderly, compared with the early older ages (45-64 years), senior elderly 

people (above 65 years) with hypertension were less likely to experience treatment 

coverage and controlled hypertension, despite similar treatment coverage. There might 

be physiological or age-related factors influencing the control of hypertension, such as 

arteriosclerosis, which is common among the elderly population [18].  

Considerable variations in both treatment coverage and effective coverage for 

hypertension treatment also exist across the three public health insurance schemes, that 

is, the Urban Employee Basic Medical Insurance, the Urban Resident Basic Medical 

Insurance, and the New Rural Cooperative Medical Scheme. The differences in benefits 

packages and degree of financial protection across insurance schemes could lead to 

unequal utilisation of healthcare, and even to different health outcomes. Despite the 

achievement of having 95.7% of the Chinese population covered by insurance schemes 

in 2011 [9], the per capita annual fund contribution for UEBMI is approximately six 

times higher than that for URBMI, and seven times for NCMS [19]. The reimbursement 

rate is 10% lower, and healthcare coverage is also smaller for NCMS than for the other 

two insurance schemes [20]. This finding is consistent with several studies that 

suggested gradients in benefits packages associated with insurance schemes would lead 

to inequity in health services’ provision and risk protection [21, 22], especially for 

people with NCDs [9].  

4.3.3 Key correlates of treatment coverage and effective coverage 

In terms of the potential correlates, there are several similarities and differences 

between the results of this study and the findings of previous studies. The findings of 

this research showed a positive association between health insurance scheme and both 

treatment coverage and effective coverage of hypertension care. Some longitudinal 

studies in both developing and developed countries have indicated positive effects of 

health insurance on awareness and control of hypertension [23, 24]. Consistent with 

large numbers of studies, there was a positive effect of health insurance on treatment 

coverage of hypertension [23, 25-29]; however, Liao and colleagues suggested that 

health insurance had little effect on control of hypertension, based on findings from the 

China Health and Nutrition Survey (CHNS), a repeated cross-sectional design study 

from 1991 to 2009 [29]. One of the limitations of CHNS is its high proportion of 

missing data related to health insurance. Another limitation is the lack of information 
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on measurement of participants' blood pressure, which might vary by survey waves and 

provinces. The conflicting results of CHARLS and the CHNS could also be due to the 

different metrics used. This study applied the indicator of effective coverage for 

hypertension rather than the rate of well-controlled hypertension, which may ignore 

patients with only partial reduction in blood pressure. 

Since 2009, China’s health system reform has focused on several aspects, including 

improvements in the primary healthcare delivery system, implementation of the 

National Public Health Initiative and the reform of public health insurance, which are 

directly linked to the management of NCDs (e.g. hypertension) in China. There were 

differential access to improved health services across three health insurance schemes in 

China, as the NCMS did not cover the cost of outpatient care [30]. This could be also 

the reason behind the differences in hypertension care between our findings and earlier 

studies before 2009. 

There is no doubt that the current benefits packages are different across the three public 

health insurance schemes in China [14]. These differences could have an impact on 

health care utilisation, including the use of antihypertensive medication, blood pressure 

examination, and public health services provided by health professionals, such as health 

education in relation to physical exercise, healthy diet and smoking control. As shown 

by Xinglin Feng et al. [30], compared with other hypertensive individuals, people 

whose insurance schemes covered the costs of outpatient service are more likely to 

receive care and to be well-controlled. This is consistent with our findings, patients 

enrolled in NCMS have lower effective coverage of hypertension treatment than those 

people enrolled in UEBMI, in large part because the NCMS did not cover the cost of 

outpatient care [30]. 

Generally, most NCDs, including hypertension, require relatively long periods of 

outpatient care [29]. Previous studies indicate however that current benefits packages 

are limited, mainly focusing on the costs of inpatient care [31]. Outpatient care for 

patients with NCDs has low reimbursement levels, so the financial support received 

may be inadequate [32].  

This study showed that outpatient and inpatient service use had a positive correlation 

with antihypertensive medication treatment and effective coverage of hypertension care. 

The utilisation of both outpatient and inpatient services increased for Chinese people 
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with hypertension over time. This pattern of healthcare utilisation in China is consistent 

with the expectations of policies implemented and reflects the intended outcomes of 

health system reform. Experiences from several developing countries have also 

demonstrated the relationship between effective treatment coverage and the availability, 

accessibility, acceptability, and quality of human resources for health [33]. Expansion 

of health service coverage results in increased use of antihypertensive medication and 

better control of blood pressure, particularly in places with a better supply of health 

professionals. Like China, access to hypertension care also varies by insurance status 

in Mexico. Hypertensive patients insured through Mexico's Seguro Popular have a high 

probability of receiving antihypertensive treatment and better blood pressure control 

[17]. 

The results have important policy and research implications for China and other 

developing countries. This study would expect that both treatment coverage and 

effective coverage of NCD care could be significantly improved through 

comprehensive health system reform, yet effective treatment coverage of hypertension 

has not improved as expected in China. Significant health disparities and unacceptably 

low effective coverage of hypertension care should be given more attention by China’s 

central and local governments [34]. Reducing disparities in health service utilisation 

and health gain could be used as key indicators for assessing the performance of China's 

health insurance reform and the National Public Health Initiative. Alternatively, 

effective measures could be considered to promote universal health coverage via 

offering equitable benefits package and fair financial risk protection, including an equal 

level of fund contributions, the same reimbursement rates, and more services covered, 

in the integration process of the three public health insurance schemes in China. 

A crucial step towards achieving the goal of UHC will be strengthening the stewardship 

role of the health sector through better information and more research to achieve 

effective regulation and introduce an ongoing evaluation process of the health system’s 

performance, with a focus on healthcare quality. Analyses of effective coverage would 

provide a more useful and appropriate indicator in monitoring the performance of the 

healthcare system, encouraging decision-makers to focus on the quality of service 

provision rather than only on accessibility or availability of health services. With the 

imminent need to monitor UHC in the SDG era, further analysis of effective coverage 

of other NCDs’ treatment and management should be a very critical area of future 
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research in China. 

In terms of this study’s limitations, first, data on hypertension treatment and health 

service use was self-reported. This may be subject to recall bias. Second, due to the 

CHARLS data being based on a middle-aged and older population, effective coverage 

for hypertension treatment among younger Chinese adults (< 45 years older) was not 

analysed. Third, around 20% of respondents had missing blood pressure values. This 

study conducted adjusted analysis by using the created weights provided by the 

CHARLS team to address the problem of non-response bias. Fourth, the relatively low 

proportion of hypertensive individuals without any health insurance able to serve as a 

comparison group may have affected the reliability of treatment effectiveness estimates 

for hypertension. Finally, the low-risk patients based on overall cardiovascular risk 

scoring, may be advised on lifestyle changes rather than treated with medications by 

general practitioners or doctors. The control of hypertension may be underestimated 

due to the metric for effective coverage based on measured blood pressure. 

4.4 Conclusions 

Given a steady increase in the number of individuals with hypertension in China, the 

level of effective coverage for hypertension treatment was very low at the time of data 

collection. As health insurance schemes play a significant role in improving effective 

treatment coverage of hypertension, China’s insurance reforms need to give further 

attention to this public health challenge. Equity in service utilisation and healthcare 

outcomes should be emphasised and enhanced by offering more equitable benefits 

packages across the three health insurance schemes in China. Moreover, to encourage 

decision-makers to focus on the quality of service provision rather than only service 

accessibility, further studies about effective coverage of treatment for other chronic 

diseases are needed. 
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Table 4.1. Demographic characteristics of the study population with hypertension 

 

Number Unweighted  

% 

Weighted  

% 

Total 3343 - - 

Age (years)   

  45-54 853 25.52 26.35 

  55-64 1,312 39.25 36.87 

  65-74 854 25.55 24.42 

 >75 324 9.69 12.36 

Gender    

  Male 1,572 47.02 48.00 

  Female  1,771 52.98 52.00 

Marital status    

  Married 2,844 85.07 83.26 

  Divorced/Widowed 473 14.15 15.77 

  Never married 26 0.78 0.97 

Level of education   

  Illiterate 1,021 30.54 28.34 

  Primary school 1,385 41.43 40.11 

  Junior high school 638 19.08 19.98 

  Senior high school 260 7.78 9.63 

  College and over 39 1.17 1.94 

Household income per capita 

(RMB)    

  <500 555 16.6 14.68 

  500-1500 418 12.5 10.78 

  1500-4500 684 20.46 17.87 

  >=4500 1,686 50.43 56.67 

Health insurance    

  None 106 3.17 3.19 

  UEBMI 358 10.71 16.33 

  URBMI 173 5.17 6.82 

  NCMS 2,633 78.76 71.13 

  Others 73 2.18 2.53 

Residence location    

  Rural 2,114 63.37 55.45 

  Urban 1,222 36.63 44.55 

Household registration    

  Agricultural 2,682 80.37 72.83 

  Non-agricultural 655 19.63 27.17 

Region    

  East 853 37.25 40.09 

  Central 906 39.56 37.53 

  West 531 23.19 22.39 

BMI    

  <18.5 192 5.74 5.34 

  18.5-25 1,851 55.37 52.87 

  25-30 (Overweight) 1,041 31.14 33.69 
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  >=30 (Obese) 259 7.75 8.11 

Smoking    

  No 2,339 70.28 71.59 

  Yes 989 29.72 28.41 

Alcohol use    

  No 2,301 68.83 68.16 

  Yes 1,042 31.17 31.84 

UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical 

Insurance; NCMS, New Rural Cooperative Medical Scheme; Others, government health care, 

private medical insurance and so on; BMI, Body mass index. 
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Table 4.2. Blood pressure and changes among hypertensive individuals in China, 2011-2013 

Blood pressure 

Unweighted Weighted 

Mean S.E.a Mean S.E. 

Systolic blood pressure     

  SBP in the year 2011b 146.50 21.48 146.40 0.48 

  SBP in the year 2013 142.71 21.97 143.55 0.91 

  Reduction of SBP 2011-13 -3.79 25.05 -3.23 0.60 

  % of fully controlled SBP 39.75 - 39.46 - 

  % of partially controlled SBP 19.26 - 19.77 - 

Diastolic blood pressure     

  DBP in the year 2011c 84.62 14.56 84.42 0.33 

  DBP in the year 2013 80.79 12.31 81.13 0.49 

  Reduction of DBP 2011-13 -3.83 15.80 -3.57 0.35 

  % of fully controlled DBP (%) 52.44 - 51.42 - 

  % of partially controlled DBP (%) 5.98 - 6.75 - 

a: S.E., standard error; b: SBP, systolic blood pressure; c: DBP, diastolic blood pressure.  
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Table 4.3 Health services for patients with hypertension in China between 2011 and 2013 

Health services 

Year 2011  Year 2013  

Unweighted Weighted Unweighted Weighted 

Proportion of outpatient visit 19.55% 19.02% 23.57%  22.61% 

Number of outpatient visit (Mean/S.E.a) 0.43(0.025) 0.43(0.035) 0.57(0.027) 0.56 (0.046) 

Admission rate 10.44 % 10.08% 16.11% 14.68% 

Days of hospital stay (Mean/S.E.) 0.14(0.008) 0.13(0.013) 0.26(0.014) 0.23(0.019) 

Physical examination last year 25.10% 34.02% 35.19% 50.18% 

Health education providedb 29.70% 41.79% 28.51% 45.99% 

a: S.E., standard error; b: Health education includes weight control, exercise, healthy diet, and 

aspect of smoking control.  
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Table 4.4 Effective coverage and treatment coverage for hypertension between Chinese 

population groups, 2011- 2013 

 

Effective Coverage Treatment Coverage 

Unweighted Weighted Unweighted Weighted 

Overall  24.18% 22.40% 56.39% 55.86% 

Age (years)    

  45-54 26.58% 23.12% 52.64% 54.16% 

  55-64 27.94% 27.91% 61.13% 61.27% 

  65-74 18.97% 16.56% 54.45% 50.71% 

  >75 16.34% 16.70% 52.16% 54.78% 

Gender     

  Male 22.48% 20.48% 51.15% 48.68% 

  Female  25.69% 24.16% 61.04% 62.42% 

Household registration   

  Agricultural 23.74% 23.23% 55.15% 53.71% 

  Non-agricultural 25.90% 20.21% 61.22% 61.28% 

Level of education    

  Illiterate 23.11% 22.25% 55.83% 55.12% 

  Primary school 23.41% 20.78% 57.24% 54.33% 

  Junior high school 26.26% 27.92% 56.51% 57.73% 

  Senior high school 26.74% 22.65% 53.67% 50.99% 

  College and over 26.36% 10.47% 51.28% 79.48% 

Household income per 

 capita (RMB)   

  <500 22.74% 21.09% 53.15% 49.47% 

  500-1500 21.75% 22.57% 53.35% 54.62% 

  1500-4500 25.12% 24.50% 60.23% 58.79% 

  >=4500 24.87% 22.04% 56.64% 56.81% 

Health insurancea   

  None 26.50% 18.41% 59.22% 56.99% 

  UEBMI 28.96% 29.31% 65.32% 68.40% 

  URBMI 23.48% 22.60% 55.53% 54.21% 

  NCMS 23.54% 24.04% 57.53% 63.77% 

  Others 26.36% 26.32% 52.83% 57.37% 

Region     

  East 25.17% 23.61% 70.81% 74.65% 

  Central 28.09% 27.07% 73.40% 71.35% 

  West 25.07% 23.94% 66.10% 63.94% 

BMI     

  <18.5 13.22% 10.50% 29.69% 33.39% 

  18.5-25 21.57% 20.80% 50.24% 48.52% 

  25-30(Overweight) 29.24% 25.05% 67.92% 66.95% 

  >=30(Obese) 30.59% 30.63% 73.75% 72.96% 

Smoking     

  No 25.83% 23.94% 60.15% 59.19% 

  Yes 20.18% 18.59% 47.52% 47.66% 

Alcohol use   
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  No 25.60% 23.41% 59.71% 60.29% 

  Yes 21.03% 20.31% 49.04% 46.64% 

UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical 

Insurance; NCMS, New Rural Cooperative Medical Scheme; Others, government health care, 

private medical insurance and so on; BMI, Body mass index. 
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Table 4.5 Multivariable logistic regression analysis, impact of health insurance schemes on 

effective coverage and treatment coverage for hypertension 

       Effective Coverage a   Treatment Coverage 

OR     95% CI OR 95% CI 

Health insuranceb (None) 1   1   

  UEBMI 1.903** 1.259 2.876 2.301*** 1.543 3.432 

  URBMI 1.332 0.845 2.099 1.658** 1.084 2.536 

  NCMS 1.433* 1.023 2.006 1.405* 1.032 1.912 

  Others 1.943** 1.113 3.391 1.944** 1.129 3.347 

Outpatient visit last month (No) 1   1   

  Yes 1.838*** 1.503 2.249 2.390*** 1.919 2.976 

Hospitalization last year (No) 1   1   

  Yes 1.572** 1.211 2.042 2.459*** 1.830 3.305 

Gender (Male) 1   1   

  Female  1.189* 1.010 1.400 1.439*** 1.229 1.686 

Age (45-54) 1   1   

  55-64 1.221 0.997 1.495 1.423*** 1.170 1.729 

  65-74 1.103 0.877 1.386 1.202 0.965 1.498 

  >75 0.894 0.652 1.226 1.145 0.848 1.545 

Household income per capita (<500) 1   1   

  500-1500 0.884 0.729 1.071 0.957 0.797 1.149 

  1500-4500 1.143 0.928 1.408 1.192 0.970 1.464 

  >4500 1.055 0.841 1.323 1.169 0.938 1.458 

Education (Illiterate) 1   1   

  Primary school 1.210* 1.000 1.465 1.203* 1.002 1.443 

  Junior high school 1.444** 1.128 1.849 1.326** 1.041 1.689 

  Senior high school 1.063 0.753 1.502 1.190 0.855 1.656 

  College and over 1.225 0.646 2.323 1.124 0.594 2.128 

Marital status (Never married) 1   1   

  Married 0.842 0.346 2.046 1.497 0.605 3.705 

  Divorced/Widowed 0.847 0.340 2.108 1.371 0.542 3.469 

Region (West) 1   1   

  East 1.416** 1.159 1.729 1.520*** 1.259 1.837 

  Central 1.551*** 1.274 1.888 1.623*** 1.346 1.958 

Location (Rural) 1   1   

  Urban 1.036 0.872 1.231 1.023 0.866 1.209 

a: Results of the ordinal logistic regression model; b: UEBMI, Urban Employee Basic Medical 

Insurance; URBMI, Urban Resident Basic Medical Insurance; NCMS, New Rural Cooperative 

Medical Scheme; Others, government health care, private medical insurance and so on. 

***P<0.01, **P<0.05, *P<0.1 significance test. 
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Chapter five: Trends and inequalities in the health care and 

hypertension outcomes in China, 2011 to 2015 

   

Summary 

Hypertension is one of the most significant and common risk factors for cardiovascular 

disease, yet it remains poorly-controlled in China. This study aims to examine trends 

and socio-economic inequalities in the management of hypertension between 2011 and 

2015 in China and to investigate the association between antihypertensive medication 

treatment and reduction of blood pressure, using nationally-representative data. This 

study used data from three waves of the China Health and Retirement Longitudinal 

Study (CHARLS) for 2011, 2013, and 2015. Concentration curve and concentration 

index were used to assess socio-economic-related inequalities in hypertension care and 

health service utilisation. Fixed-effects analysis was performed to measure the impact 

of medication treatment on reduction of blood pressure among people with 

hypertension by using linear regression models. Among hypertensive individuals, there 

were growing trends in the rates of awareness and treatment from 55.87% and 48.44% 

in 2011, to 68.31% and 61.97% in 2015 respectively. The proportion of hypertension 

control was still below 30%. The fixed-effects models indicated that medication 

treatment was statistically significant and associated with the patients’ systolic blood 

pressure (β: -13.483; 95% CI: -15.672, -11.293) and diastolic blood pressure (β: -5.367; 

95% CI: -6.390, -4.344). China has made good progress in the identification of people 

with hypertension, medication treatment, and coverage of health services over the last 

ten years; however, there is still considerable progress to be made in China in the 

prevention of hypertension, as well as in more effective treatment for its control. 
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5.1 Introduction 

In the era of sustainable development goals (SDG), advancing universal health 

coverage (UHC) has become the centrepiece of health policy in many countries.1 In this 

context, one of the key goals is to reduce premature mortality from non-communicable 

diseases (NCDs) by one-third by 2030, mainly through prevention and treatment.2 Like 

most countries in the world, China has recently experienced a very rapid 

epidemiological transition from a preponderance of infectious diseases to NCDs, 

including hypertension, diabetes, cardiovascular disease and cancers.3 In an attempt at 

an effective response, and to achieve UHC, the central government in China launched 

comprehensive health reform in 2009 to increase the population’s access to health 

services, and to lower the financial burden of illness.4 

Previous studies reported the degree of diagnosis, treatment and control of hypertension 

in China, but most of them are cross-sectional in design, not well suited therefore to 

capturing changes in treatment adherence and blood pressure control over time. There 

are relatively few longitudinal studies assessing trends in hypertension management 

and health service utilisation over the last ten years, since health system reform in China. 

Very few studies employ fixed-effects models at the national level to examine the 

impact of hypertension treatment on blood pressure control. The fixed-effects model 

assumption is that the individual heterogeneity is correlated with the independent 

variables. Hausman test for this study shows that fixed-effects model is preferred over 

random-effects model. In this study, trends and inequalities were evaluated in 

healthcare and control of hypertension between 2011 and 2015 in China. Additionally, 

the association between antihypertensive medication treatment and reduction of blood 

pressure, using a nationally longitudinal dataset, was investigated, controlling for 

changes in treatment status for different periods. 

5.2 Methods 

5.2.1 Data source 

Data from baseline and follow-up surveys in the China Health and Retirement 

Longitudinal Study (CHARLS) undertaken in 2011, 2013 and 2015 was utilised. This 

study aimed to collect a nationally-representative sample of Chinese residents aged 45 
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and over to inform scientific research on the elderly and to assess health trends. The 

CHARLS design, based on the Health and Retirement Study (HRS) and other related 

ageing surveys, has received funding support from Peking University, the Behavioural 

and Social Research Division of the National Institute on Aging, and the World Bank.5 

The CHARLS’ questionnaires cover the following domains: demographics, health 

status and functioning, healthcare and insurance, income and consumption, and several 

important bio-markers including height, weight, and blood pressure. In CHARLS, each 

respondent's systolic blood pressure (SBP) and diastolic blood pressure (DBP) were 

recorded three times by a trained nurse using a HEM-7112 electronic monitor. The 

average value for each study participant was calculated, but only given to the subjects 

once the interviews were completed. The interviewees were asked if they had 

hypertension and whether they were receiving any form of antihypertensive treatment. 

Details on how blood pressure measurements were taken in the CHARLS survey can 

be found elsewhere.5 

To ensure a representative sample, the CHARLS baseline survey covered 150 

counties/districts and 450 villages/urban communities, across 28 provinces, by using 

multi-stage stratified probability-proportionate-to-size (PPS) sampling. A total of 

17,708 individuals in 10,257 households were successfully interviewed for the baseline 

CHARLS survey. The response rate was over 80% in all age-eligible households. 

Ongoing follow-up surveys were conducted every two years.5 

After excluding cases with missing demographic information and blood pressure 

measurements, complete data were available for 13,725 individuals in 2011, 10,893 

individuals in 2013, and 11,675 individuals in 2015. The three rounds of the CHARLS 

datasets were used to calculate the prevalence of hypertension and healthcare indicators 

for the different years. To measure the impact of medication treatment on blood pressure 

(BP), this research also created a panel dataset including 8,486 hypertensive individuals 

who could be identified in all rounds of the CHARLS by excluding the loss to follow-

up and the deceased in 2013 and 2015. 

5.2.2 Indicators 

In this study, hypertension was defined as survey participants having systolic blood 

pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg, and/or their being on 

antihypertensive medication treatment for raised blood pressure.6 7 Among hypertensive 
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adults identified, those whose systolic blood pressure was less than 140 mmHg and 

those whose diastolic blood pressure was less than 90 mmHg were considered as 

effectively controlling their hypertension.8 The measure of health service utilisation 

included three variables: the number of outpatient visits, number of inpatient visits, and 

the number of education sessions provided by health professionals. The definition of 

prevalence, awareness, treatment, and control of hypertension, and the variables in 

health service use are listed in Table 5.1.  

 
Table 5.1 Definition of indicators for evaluating the management of hypertension 

Measures Definition 

Prevalence Systolic blood pressure ≥140 mmHg and/or diastolic blood pressure≥90 mmHg 

and/or self-reported antihypertensive medication use at the time of the 

investigation 

Hypertension care  
Awareness Hypertensive persons who reported the doctor's diagnosis of hypertension 

previously or current use of antihypertensive medication 

Treatment Identified hypertensive adults who reported current use of antihypertensive 

medication 

Control Identified hypertensive adults whose systolic blood pressure was <140 mmHg 

and whose diastolic blood pressure was < 90 mmHg 

Health service utilisation  

Outpatient visit ‘In the last month have you visited a public hospital, private hospital, public 

health centre, clinic, or doctor’s practice, or been visited by a doctor for 

outpatient care?’ 

Inpatient visit ‘Have you received inpatient care in the past year?’ 

Health education Health education provided by health professionals, which includes weight 

control, exercise, healthy diet, and aspects of smoking control 

Note: In the calculation of hypertension prevalence, the denominator was the number of all respondents. 

In the calculation of the percentage of awareness, treatment and blood pressure control, the denominator 

was the number of all identified hypertensive patients 

 

5.2.3 Statistical Analysis 

The prevalence of hypertension and rates of awareness, treatment, and control amongst 

Chinese adults were calculated. The Chi-square trend test was used to evaluate the 

difference in trends in the prevalence of hypertension, healthcare utilisation, and blood 

pressure control from 2011 to 2015. Concentration Curve (CC) and Concentration 

Index (CI) were used to assess socio-economic-related inequalities in hypertension care 

and service use. The further the CC lies from the equality line (45-degree line), the 

higher the degree of inequality in health care and health service utilisation.9 

The concentration index can quantitatively reflect the degree of equality. This study 

calculated CI to measure socio-economic inequalities in healthcare and control for 

),cov(/2 rhCI 
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hypertension according to the following equation: 

 

Where h refers to the variable in health care; μ is the mean of h; and r refers to the 

fractional rank of people according to the per capita household consumption 

expenditure (PCE), from the poorest to richest. A positive CI value shows that 

healthcare or service use is more likely in those in a higher socio-economic group, and 

a negative CI value shows that underprivileged people are more likely to use health 

services or to be controlled well. Similar to the concentration curve, the higher the 

absolute value of CI, the worse for those with lower socio-economic status. Zero 

indicates no socio-economic inequality in hypertension care10 

Given that treatment adherence and the within-person blood pressure can easily change 

over time, fixed-effects models (FEM) were performed to measure the impact of 

medication treatment on the reduction of blood pressure among those with hypertension 

by using linear regression analysis. The patients' SBP and DBP were included in 

regression models as outcome variables. The explanatory variables of interest were age, 

per capita household consumption expenditure, Body Mass Index (BMI), comorbidity, 

current smoking, and alcohol consumption. Correlates of hypertension treatment were 

analysed using the FEM, after controlling for demographic characteristics. In addition 

to estimating the main effects of the treatment on blood pressure, interaction effects 

were examined by introducing the interaction term of treatment and some core variables, 

including PCE, BMI, and comorbidity. All statistical analyses were conducted using 

STATA 14.0. P values less than 0.05 were considered statistically significant. 

 

Patient and public involvement statement 

Patients or the public were not involved in this study. 

5.3 Results 

5.3.1 Trends in hypertension prevalence and healthcare in China  

Overall, the prevalence of hypertension among adults in China aged 45 and above was 

approximately 40.78% in 2011, 43.25% in 2013, and 41.81% in 2015, respectively 

(Table 5.2). Among patients who identified as having hypertension, there were growing 

trends in the rate of awareness and treatment from 55.87% and 48.44% in 2011 to 68.31% 
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and 61.97% in 2015, respectively. The level of hypertension control was still low in 

China during the years 2011 to 2015. Specifically, the hypertensive patients with 

complications were more likely to be aware of their hypertension status, receive 

antihypertensive medications, and to have achieved blood pressure control, compared 

to those without complications (Table 5.2). 

 

Table 5.2 Prevalence and health care of hypertension among adults 45 years and above in China, from 

2011 to 2015 

 2011 2013 2015 P value  

 N Unweighted Weighted N Unweighted Weighted N Unweighted Weighted  

Total population 13725 - - 10893 - - 11675 -  -  

Among all people  

Prevalence 5285 38.51%  40.78% 4666 42.83%  43.25% 4874 41.75%  41.81% <0.001 

Among people with hypertension  

Awareness 2976 56.31%  55.87% 2876 61.64%  60.04% 3316 68.03%  68.31% <0.001 

Without comorbidity  755 43.07%  42.19% 598 46.39%  44.48% 734 54.29%  55.80% <0.001 

With comorbidity  2221 62.88%  63.38% 2278 67.46%  66.77% 2582 73.31%  73.32% <0.001 

Medication treatment  2579 48.80%  48.44% 2485 53.26%  52.57% 2980 61.14%  61.97% <0.001 

Without comorbidity  638 36.39%  35.40% 473 36.70%  36.39% 645 47.71%  49.59% <0.001 

With comorbidity  1941 54.95%  55.60% 2012 59.58%  59.56% 2335 66.30%  66.93% <0.001 

Blood pressure control 1072 20.28%  19.34% 1064 22.80%  22.19% 1326 27.21%  28.57% <0.001 

Without comorbidity  250 14.26%  13.24% 189 14.66%  12.79% 268 19.82%  22.96% <0.001 

With comorbidity  822 23.27%  22.69% 875 25.91%  26.25% 1058 30.04%  30.81% <0.001 

Note: P values reported for intertemporal differences. In calculation of the percentage of awareness, 

treatment and BP control, denominator was the number of all identified hypertensive patients 

 

For the utilisation of health services, Table 5.3 shows that inpatient care use increased 

from 10.68% in 2011 to 17.41% in 2015 in China. There was a growing number of 

hypertensive individuals receiving health education from health professionals from 

2011 (33.67%), to 2013 (36.55%) and 2015 (39.79%). Patients with complications were 

also using more health services, compared to those without any complications; however, 

we did not find a significant change in the number of outpatient visits by adults in China 

with hypertension between 2011 and 2015.  

 

Table 5.3 Trends in the health service use among people with hypertension by comorbidity status in 

China, from 2011 to 2015 

 2011 2013 2015 P value  

Health service use N Unweighted Weighted N Unweighted Weighted N Unweighted Weighted  

Proportion of outpatient visit 1029 19.72%  21.24% 1084 23.60%  23.38% 988 20.62%  20.60% 0.105  

Without comorbidity 200 11.53%  13.65% 166 12.98%  13.16% 179 13.44%  14.21% 0.692  

With comorbidity 829 23.81%  25.43% 918 27.70%  27.84% 809 23.39%  23.18% 0.226  

Proportion of inpatient visit 577 10.93%  10.68% 754 16.19%  17.68% 861 17.72%  17.41% <0.001 

Without comorbidity 100 5.72%  5.62% 93 7.24%  14.73% 154 11.44%  11.82% <0.001 

With comorbidity 477 13.51%  13.45% 661 19.60%  18.95% 707 20.12%  19.66% <0.001 
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Proportion of health education 1717 32.49%  33.67% 1713 36.71%  36.55% 1942 39.84%  39.79% <0.001 

Without comorbidity 388 22.13%  22.87% 280 21.72%  22.54% 413 30.55%  30.37% <0.001 

With comorbidity 1329 37.63%  39.59% 1433 42.43%  42.60% 1529 43.41%  43.57% <0.001 

Note: P values reported for intertemporal differences. Health education provided by health 

professionals, includes weight control, exercise, healthy diet and aspect of smoking control 

 

5.3.2 Socio-economic inequalities in healthcare and outcomes 

The results of socio-economic-related inequality analyses for healthcare among 

patients with hypertension are shown in Table 5.4. The proportions of medication 

treatment and control in the wealthiest quintile of people with hypertension were 1.16 

times greater and 1.41 times greater than in the most deprived quintile in China in 

2015. Meanwhile, the proportion of outpatient visits, inpatient visits, and health 

education sessions in the wealthiest quintile of hypertensive patients were 1.47, 2.91 

and 1.36 times greater than in the most deprived quintile. 

 
Table 5.4 Health care for hypertensive adults in China across wealth quintiles and the concentration indexes, 2015 

Wealth group，PCE 

(Quintiles) Awareness 

Medication 

treatment BP control  

Outpatient 

visit 

Inpatient 

visit 

Health 

education 

1st (Poorest) 64.82% 57.71% 24.28%  17.41% 8.01% 31.63% 

2nd (poor) 65.43% 59.88% 27.99%  21.41% 14.28% 41.68% 

3rd (Middle) 71.04% 63.52% 32.14%  17.84% 17.67% 46.70% 

4th (Rich) 74.42% 65.07% 30.86%  18.86% 19.08% 47.20% 

5th (Richest) 71.97% 66.66% 34.32%  25.65% 23.27% 42.95% 

Ratio (richest/ poorest) 1.11 1.16 1.41  1.47 2.91 1.36 

CIc 0.007 0.010 0.008  0.033 0.086*** -0.004 

Note: PCE Per capita household annual consumption expenditure. Health education provided by 

health professionals, includes weight control, exercise, healthy diet and aspect of smoking control. 

***P<0.001, **P<0.01, *P<0.05 significance test 

The concentration curves for hypertension care were below the equality line, indicating 

that hypertension care and the use of health services were disproportionately higher 

among wealthy individuals in China in 2015. Compared with medication treatment, 

outpatient services, and health education access, the most unequal indicator was the 

inpatient visit, which was also more concentrated among wealthy individuals (Figure 

5.1, Figure 5.2). The concentration index of inpatient visits was 0.086, the only 

indicator with a statistically significant difference. In terms of health education, there 

was a slight concentration among poorer individuals (Table 5.4).  
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Figure 5.1 Concentration curves of health care for adults with hypertension in China in 
2015 

 

Figure 5.2 Concentration curves of health service use for adults with hypertension in 
China in 2015 
 

5.3.3 Results of multivariable regression analysis 

Table 5.5 shows the main results of the fixed-effects model analysis. The fixed-effects 

models indicated that medication treatment was statistically significant and associated 

with the patients’ systolic blood pressure (β: -13.483; 95% CI: -15.672, -11.293) and 

diastolic blood pressure (β: -5.367; 95% CI: -6.390, -4.344), before introducing the 

interaction term of treatment and characteristic variables into these models. After 
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introducing the interaction terms of antihypertensive medication treatment with PCE, 

BMI and comorbidity, all fixed-effects models continued to show statistical 

significance. There was however no significant association between interaction terms 

and a reduction in patients’ blood pressure, as model 2 showed. 

 

Table 5.5 Fixed-effects analysis of relationship between antihypertensive medication treatment and reduction of blood pressure 

Variable 

(reference) 

SBP-Model 1 SBP-Model 2  DBP-Model 1 DBP-Model 2 

β 95% CI β 95% CI  β 95% CI β 95% CI 

Main effects             

Treatment (no) -13.483  -15.672  -11.293  -16.115  -28.382  -3.848   -5.367  -6.390  -4.344  -8.326  -14.048  -2.604  

Age -0.386  -0.674  -0.097  -0.388  -0.677  -0.100   -0.121  -0.255  0.013  -0.121  -0.255  0.013  

Gender -   -    -   -   

PCE, Quintile 1st             

2nd  -3.125  -5.419  -0.830  -1.736  -5.400  1.928   -0.508  -1.576  0.560  -0.002  -1.710  1.707  

3rd  0.025  -2.338  2.388  2.094  -1.664  5.853   -0.215  -1.316  0.885  0.150  -1.604  1.903  

4th  0.313  -2.179  2.806  2.757  -1.035  6.548   -0.231  -1.392  0.931  -0.441  -2.213  1.331  

5th  -2.066  -4.740  0.608  -0.190  -4.574  4.193   -0.197  -1.442  1.047  0.402  -1.642  2.446  

BMI 0.126  -0.221  0.474  0.005  -0.448  0.457   0.175  0.013  0.336  0.084  -0.126  0.295  

Comorbidity (no) -1.353  -4.980  2.275  -1.400  -5.839  3.039   -1.853  -3.545  -0.162  -1.596  -3.673  0.481  

Smoking (no) 3.492  -0.586  7.569  3.327  -0.759  7.413   0.130  -1.773  2.032  0.133  -1.773  2.040  

Drinking (no) 1.527  -1.084  4.139  1.512  -1.101  4.125   0.980  -0.236  2.196  0.975  -0.242  2.192  

Interaction effects             

Treatment* PCE             

  Treatment*2nd   -2.381  -7.080  2.318      -0.815  -3.006  1.376  

  Treatment*3rd   -3.459  -8.169  1.251      -0.629  -2.824  1.566  

  Treatment*4th   -4.090  -8.879  0.698      0.353  -1.882  2.587  

  Treatment*5th   -3.078  -8.323  2.167      -0.885  -3.329  1.559  

Treatment* BMI   0.204  -0.262  0.670      0.146  -0.072  0.363  

Treatment* Comorbidity  0.134  -4.080  4.348      -0.423  -2.396  1.550  

Constant 176.336  156.896  195.776  178.044  157.463  198.625   91.426  82.380  100.471  93.207  83.630  102.784  

Note: SBP Systolic blood pressure, DBP Diastolic blood pressure, PCE Per capita household annual 

consumption expenditure; BMI body mass index, 95% CI 95% Confidence Interval. All models 

were adjusted for age, living standard, BMI, comorbidity, smoking and drinking alcohol. 
Models 1 included only main-effects terms for all variables. Models 2 included both main-effects 

terms and interaction-effects terms for treatment and household consumption expenditure, BMI and 

comorbidity 

 

5.4 Discussion 

The trends and socio-economic inequality in hypertension care among Chinese adults 

were estimated, and the impact of hypertension treatment on blood pressure reduction 

was further assessed in this study. To our knowledge, this is the first-panel study in 

China that has applied fixed-effects models to estimate the treatment effect on blood 

pressure reduction by considering changes in adherence to medication use. This study 
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demonstrates that the utilisation of primary healthcare services has improved for 

individuals with hypertension over time. This pattern reflects the successful 

implementation of recent policies, and the intended outcomes of new health system 

reform which aim to achieve universal health coverage with affordable and equitable 

primary health care.11 12 Since 2009, China’s health system reform has focused on five 

major areas, including improvements in the primary healthcare delivery system, public 

health insurance schemes, the essential medicine system, implementation of the 

National Public Health Initiative (NHPI), and public hospital improvements (pilot 

reform in 16 cities). Several aspects of this comprehensive reform are directly linked to 

the management of NCDs in China.13 

5.4.1 Trends in hypertension prevalence and treatment in China 

Although the prevalence of hypertension among middle-aged and elderly Chinese 

adults is stable at a relatively high level, China has made impressive progress in 

hypertension management, particularly in the increased rates of awareness and 

adherence to medication treatments. Based on the new hypertension guidelines released 

by the American College of Cardiology in 2017, the lower diagnostic blood pressure 

thresholds (130/80 mmHg) would increase hypertension prevalence from around 10% 

to 20% the adult Chinese population. Obviously, the adoption of the 2017 ACC/AHA 

guideline will lead to a substantial increase in the number, prevalence of hypertension, 

costs as well as burdens of hypertension treatment in China. 

In response to the growing challenge of chronic diseases, hypertension, diabetes and 

mental health disorders have been identified as the priority public health problems in 

the NPHI, in place since 2009. The NPHI aims at achieving equitable public health 

services for all Chinese people, including improvements to hypertension and diabetes 

screening, doctors’ home-visiting and health education for Chinese adults aged 35 and 

above. To an extent, this initiative has helped to improve the level of hypertension 

diagnosis and coverage of essential public health services among people with NCDs in 

China during the last decade. 

Throughout the reform implementation, the essential medicine system (EMS) was also 

rolled out across the country. This aims to improve medication access, quality, and 

appropriate use, so there may be a direct relationship to increased rates of medication 

treatment for most NCDs. Through the EMS, primary care facilities in townships and 
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counties in China have access to more than 400 essential medicines, including various 

antihypertensive drugs (such as beta-blockers and calcium channel blockers).14 

Significantly, provision of these medicines is heavily subsidised by the Chinese 

Government through the implementation of zero-profit mark-up for essential medicines. 

The previously exploited 15% price mark-up was banned.15 With the development of 

the EMS, and with more medication being reimbursed under the insurance schemes in 

China, this reform could lead to substantial improvements in hypertension treatment in 

the near future. 

5.4.2 Health service use among Chinese adults with hypertension 

Overall, a substantial upward trend in health service utilisation was observed among 

Chinese adults with hypertension between 2011 and 2015. The new health system 

reform in China played a significant role in promoting this trend. The national 

programme of primary healthcare, for instance, spends around 6.3 billion US dollars 

every year on community healthcare providers who deliver a defined package of 

healthcare, including management of NCDs and essential primary healthcare.11 They 

are responsible for establishing a health record and providing free health examinations 

and health education, including for people with hypertension.  

Improvements in health insurance policies over the past few years have also played a 

positive role in hypertension management. The health system reform resulted in a 

significant increase in insurance coverage, with 95.7% of the Chinese population being 

covered by public health insurance schemes in 2011.16 Along with the expansion of 

benefits packages from public insurance schemes, financial risk protection has been 

improved in China. This may partially explain the findings of a growing trend in 

inpatient care. Utilisation of outpatient services, however, did not increase between 

2011 and 2015, in large part because the New Rural Cooperative Medical Scheme, in 

which almost all rural residents in China were enrolled, did not cover the cost of 

outpatient care.13 

The experiences of several developing and developed countries have demonstrated the 

relationship between insurance and health care.17-25 Financial protection factors could 

play an important role in the improvement of health service utilisation for hypertension. 

Hypertensive patients insured through Mexico's Seguro Popular, for instance, are highly 

likely to receive antihypertensive treatment.17 Among American adults with 
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hypertension, those without health insurance had lower rates of blood pressure control 

between 2005 and 2008.26 A large-scale trial in the United States also showed that 

demand-side reimbursement from health insurance could increase primary and 

preventive services use.27 

5.4.3 Low level of control for hypertension in China 

This study revealed that the blood pressure of hypertensive patients was higher in 

people without medication than among those who reported the use of antihypertensive  

medication. Although the performance of hypertension management has been reported 

in China on several occasions,28-36 very few studies have conducted longitudinal 

analysis in the same sampling group, and none of them employed the fixed-effects 

models. The FEMs in this study suggested that medication treatment plays a vital role 

in blood pressure control among people with hypertension; however, the overall degree 

of controlled hypertension was universally low across three survey waves from 2011 to 

2015. The rate of BP control among hypertensive Chinese adults was less than 20 per 

cent across the nation, compared with 48 per cent in the United States.26  

The reality of two-thirds of hypertensive patients experiencing uncontrolled blood 

pressure is likely to be the result of inadequate treatment or insufficient quality of health 

service provision. The NPHI was developed to ensure optimal management of 

hypertension and diabetes for Chinese adults aged 35 and above. Each year, at least four 

home-visiting services should be provided by health professionals. They should include 

health education related to lifestyle behaviour for patients with hypertension, but over 

60% of Chinese adults with hypertension were still not receiving public health services 

in 2015, that is, health education, including advice on weight control, exercise, healthy 

diet, and smoking control. The monitoring and supervision of primary health care 

providers and public health workers at the community level are sub-optimal.13 The 

implementation of the NPHI in relation to prevention and management of NCDs is 

insufficient, partly because of the lack of human resources. 

Major changes need to be made to the efficiency of service delivery for hypertension in 

China. In response to this challenge, the current primary care system in China needs to 

be strengthened and integrated with other reforms in public health service provision and 

the EMS. It would be effective if doctors' home visits and health education sessions 

were increased, access to affordable health services improved, and patients' adherence 
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to medication treatment also improved. Moreover, the scope of universal health 

coverage should go beyond essential health services and financial protection to include 

more aspects of effective health coverage, such as actual health gain and healthcare 

outcomes. With comprehensive and continuous efforts in reforming the healthcare 

system, a more efficient and equitable health system would result, ensuring further 

improvement in the management of chronic diseases in China. 

5.4.4 Strengths and limitations 

This is the first study in China to apply fixed-effects models in examining the impact 

of antihypertensive medication on reductions in blood pressure, considering the change 

of treatment status in different periods. This research will contribute to a deeper 

understanding of reform policies related to primary healthcare and public health 

services, and to further analysis of the effectiveness of NCDs treatment. This study only 

considered the middle-aged and older population in China however. The effectiveness 

of hypertension treatment for younger Chinese groups should be considered in future 

studies. Some 20% of respondents were missing information on blood pressure during 

the surveys from 2011 to 2015. To account for non-response bias, we adjusted the 

analysis by using the created weights for individuals. Moreover, the CI is derived from 

the Gini coefficient requires the health variable to be on the same scale as income (on 

a ratio-scaled measure without an upper bound). Rank dependent indices with the 

binary health variables in this study may lead to bias. 

5.5 Conclusion 

China has made good progress in the identification of people with hypertension, in 

medication treatment, and in coverage of health services over the last ten years. 

Between 2011 and 2015 China also saw a significant increase in use of inpatient care 

services and in access to health education related to lifestyle behaviours among 

hypertensive patients. This pattern reflects the implementation of recent policies. 

Despite these advances, fewer than a third of Chinese adults with hypertension were in 

control of their blood pressure. China still needs to make more progress with respect to 

prevention, and to ensure more effective treatment and control of hypertension.  
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                               ABSTRACT 

1 Background: This study examines trends and geographic disparities in the diagnosis, 

2 treatment and control of hypertension in China, and investigates the association 

3 between regional factors and hypertension care. 

 

4 Methods: Blood pressure data and data relating to health care for hypertension were 

5 used for this study. The data were sourced from baseline and follow-up surveys of the 

6 China Health and Retirement Longitudinal Study conducted in 2011, 2013 and 2015. 

7 To estimate the geographical disparities in diagnosis, treatment and control of 

8 hypertension, random effects models were also applied after controlling for 

9 sociodemographic characteristics. 

 

10 Results: Among hypertensive individuals in China, the trends showed decreases in 

11 undiagnosed, untreated, uncontrolled hypertension, 44.1%, 51.6%, and 80.7% in 2011, 

13 40.0%, 47.4%, and 77.8% in 2013, and 31.7%, 38.0%, and 71.4% in 2015, respectively. 

14 The number of undiagnosed, untreated, uncontrolled hypertensive residents living in 

15 urban areas in 2015 was more than 10% lower than the number in rural areas and among 

16 rural-to-urban immigrant individuals in China. The poorest socio-economic regions 

17 across China were 8.5 times more likely to leave their residents undiagnosed, 2.8 times 

18 more likely to leave them untreated, and 2.6 times more likely to leave hypertension 

19 uncontrolled. 

 

20 Conclusions: Although China has made impressive progress in addressing regional 

21 inequalities in hypertension care over time, it needs to increase its effort to reduce 

22 geographic disparities and to provide more effective treatments and higher quality care 

23 for patients with hypertension. 
 

24 Key words: trends; geographic disparities; hypertension care; China 
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                6.1 Introduction 

26 In an era of sustainable development goals, advancing universal health coverage is the 

27 centrepiece of health policy in many countries.1,2 Like most countries in the world, 

28 China has recently experienced a very rapid epidemiological transition from a 

29 predominance of infectious disease to a predominance of chronic non-communicable 

30 diseases (NCDs), including cardiovascular diseases, stroke, diabetes and cancers.3 

31 Hypertension has been a leading risk factor for NCDs and disease burden in China.4-6 

32 As an effective response, the government of China launched a new comprehensive 

33 health reform initiative in 2009 aimed at increasing population access to health services, 

34 reducing the financial burden of illness, and achieving universal health care (UHC).4 7 

35 As one of five major projects comprising the reform, the National Public Health Service 

36 Equalisation (PHSE) Program sought to improve health equity and extend access to 

37 primary public health services. It included improved services for the identification and 

38 management of individuals with hypertension. 

 

39 Previous cross-sectional studies have reported the extent of diagnosis, treatment and 

40 control of hypertension;8-12 however, there are very few longitudinal studies assessing 

41 trends in the geographic distribution of hypertension management following the health 

42 system reforms in China.13-14 This study examined trends and geographic variations in 

43 the diagnosis, treatment and control of hypertension from 2011 to 2015 in China, based 

44 on a national longitudinal dataset. Additionally, the association between geographic 

45 correlates and hypertension care was investigated by applying random effects models 

46 which could estimate the effects of those factors that do not change over time in the 

47 longitudinal analysis or in panel studies. 

                6.2 Methods 

                   6.2.1 Data source 

48 This study used longitudinal data from three waves of the China Health and 

49 Retirement Longitudinal Study (CHARLS) conducted in 2011, 2013 and 2015. This 

50 study was designed to collect a high quality, nationally representative sample of 
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51 Chinese residents aged 45 and older, supporting the scientific research on the elderly 

52 and on health trends. A detailed description of the survey objectives and methods can 

53 be found elsewhere.15 The design of CHARLS was based on the Health and Retirement 

54 Study (HRS)16 and related ageing surveys such as the English Longitudinal Study of 

55 Aging (ELSA)17 and the Survey of Health, Aging and Retirement in Europe (SHARE)18. 

56 Written informed consent was obtained from all participants. CHARLS received ethical 

57 approval from the Peking University Biomedical Ethics Review Committee (Ref. no. 

61 IRB00001052-11015) in 2011.15 

 

62 The CHARLS questionnaire covers the following domains: demographics, health 

63 status and functioning, health care and insurance, income and consumption, and a 

64 number of important biomarkers, including height, weight, and blood pressure. In 

65 CHARLS, each respondent’s systolic blood pressure (SBP) and diastolic blood pressure 

66 (DBP) were recorded three times by a trained nurse using a HEM-7112 electronic 

67 monitor. The average values for each study participant were calculated but only given 

68 to the subjects once the interviews were completed. The interviewees were asked if they 

69 had hypertension and whether they were receiving any form of anti-hypertensive 

70 treatment.15 

 

71 To ensure sample representativeness, CHARLS’ baseline survey covers 150 

72 counties/districts and 450 villages/urban communities across 28 provinces, by using 

73 multi-stage, stratified probability-proportionate-to-size (PPS) sampling. The survey 

74 assigned 23,422 dwelling units to interviewers. After excluding empty or non-resident 

75 dwellings, 12,740 dwelling units were age-eligible for CHARLS.15 A total of 17,708 

76 individuals in 10,257 households were successfully interviewed in the baseline 

77 CHARLS survey. The response rate was 80.5% in all age-eligible households in 2011, 

78 85.8% in 2013 and 82.3% in 2015 among all baseline individuals. Ongoing follow-up 

79 surveys were conducted every two years. 

 

80 After excluding cases with missing demographic information and/or blood pressure 
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81 measurements, complete data were available for 13,725 individuals in 2011, 10,893 

82 individuals in 2013, and 11,675 individuals in 2015. In order to estimate geographical 

83 variation in the health care of hypertension, we also created a panel dataset which 

84 included 8,486 hypertensive individuals who could be identified in all rounds of the 

85 CHARLS. This excluded those unable to be followed-up and those who had died 

86 between surveys. In this study, figure 1 shows that overall five classes within the region 

87 were identified and ranked, based on their Gross Domestic Product (GDP) per capita at 

88 the province level in China (Figure 1): Class 1, >12,000 US$; Class 2, 12,000-10,000 

89 US$; Class 3, 10,000-7,000 US$; Class 4, 7,000-6,000 US$; and Class 5, <6,000 US$. 

                 6.2.2 Statistical analysis 

90 The prevalence of hypertension, and the rates of undiagnosed, untreated and 

91 uncontrolled hypertension among hypertensive individuals were calculated. In this 

92 study, hypertension was defined as systolic blood pressure ≥140 mmHg and/or diastolic 

93 blood pressure ≥90 mmHg and/or reported taking of medication for raised blood 

94 pressure.19 Undiagnosed hypertension was defined as applying to those who were found 

95 to be hypertensive at the time of physical examination but denied a previous doctor’s 

96 diagnosis of hypertension. Untreated hypertension was defined as applying to those 

97 with hypertension who had declined anti-hypertensive medication or treatment for high 

98 blood pressure over the past year. Uncontrolled hypertension was defined as applying 

99 to those with hypertension whose examinations did not have mean systolic blood 

100 pressure <140 mmHg and diastolic blood pressure <90 mmHg. 

 

101 The variations in prevalence and in undiagnosed, untreated and uncontrolled rates of 

102 hypertension across residential locations and regions of different socio-economic status 

103 were analysed by the Chi-square test. The changes in prevalence, diagnosis, treatment 

104 and control of hypertension across 5 years in each of the sampled 28 provinces were 

105 shown in colour in geographic information system (GIS) maps to clearly demonstrate 

106 those changes. 

 

107 In terms of the multivariable analysis, random effects logistic regression models were 
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108 also applied to examine the geographical variations in hypertension care, after 

109 controlling for demographic characteristics. The explanatory variables of interest were 

110 different per capita GDP levels, location of residence (urban area, rural area or rural- 

111 to-urban areas defined as applying to people with agricultural household registration 

112 currently living in urban areas), and personal variables including age, gender, marital 

113 status, education, body mass index (BMI), comorbidity, per capita household 

114 consumption expenditure, and health insurance. The adjusted odds ratio (AOR) was 

115 reported in this study. All statistical analyses were conducted using STATA 14.0. P 

116 values less than 0.05 were considered statistically significant. 

 

              6.3 Results 

               6.3.1 Trends in hypertension prevalence and health care in China 

117 Tables 1 shows the disparities of hypertension prevalence and management between 

118 rural and urban areas. The prevalence of hypertension among Chinese adults aged 45 

119 years and above was around 40% in 2011, 2013 and 2015. Among hypertensive 

120 individuals, there were downward trends in undiagnosed, untreated, uncontrolled 

121 hypertension over the study years, with rates of 44.1%, 51.6%, and 80.7% in 2011, 

125 40.0%, 47.4%, and 77.8% in 2013, and 31.7%, 38.0%, and 71.4% in 2015, respectively. 

126 The overall level of uncontrolled hypertension was still very high (above 70%) in China 

127 in 2015. The prevalence for urban residents was higher than for rural residents during 

128 the period 2011 to 2015. For hypertension management, however, the number of 

129 undiagnosed, untreated and uncontrolled hypertensive residents living in urban areas in 

130 2015 was more than10% lower than the number of patients in rural areas and among 

131 rural-to-urban immigrant individuals with hypertension in China (Table 1). 

               6.3.2 The geographic variation in hypertension management at the provincial level 

132 Table 2 shows the disparities between hypertension prevalence and its management 

133 in regions of different socio-economic status. The hypertension prevalence was not 

134 statistically different across five regions ranked by GDP per capita in China, but the 

135 undiagnosed and untreated rate was significantly higher in the regions with lower GDP 
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122 than in those with higher GDP over the 5 years (weighted undiagnosed: 50.9% vs 14.4%,  

123 P<0.01 in 2011, 42.3% vs 12.6%, P=0.017 in 2013; weighted untreated, 60.2% vs 

138 21.0%, P<0.001 in 2011, 52.1% vs 22.3%, P=0.03 in 2013; 41.1% vs 11.7%, P=0.014 

139 in 2015). This study also showed a high rate of uncontrolled hypertension, over 59.5% 

140 in regions with the highest GDP, and 74.4% in regions with the lowest GDP in 2015, 

141 indicating an urgent need for an effective hypertension management plan. 

 

142 Figures 2 and 3 show the change in prevalence, and in undiagnosed, untreated and 

143 uncontrolled rates of hypertension in all 28 sampled provinces across China. Significant 

144 geographic variations in hypertension management could be found between south/north 

145 and east/west. Generally, the provinces located in northern China showed a high 

146 prevalence of hypertension, while the undiagnosed, untreated and uncontrolled rates 

147 were higher in south-western, north-western and north-eastern areas. Decreasing trends 

148 were noted in undiagnosed, treated and controlled rates of hypertension at the provincial 

149 level in China between 2011 and 2015. 

               6.3.3 Variations in hypertension diagnosis, treatment and control across regions in China 

150 Random effects models confirmed variations in hypertension diagnosis, treatment 

151 and control across regions with different GDP levels in China. The Class 1 region (with 

152 the highest GDP) reported much lower undiagnosed, untreated and uncontrolled rates 

153 compared to the other 4 classes. Areas with the lowest socio-economic indicators were 

154 8.5 times more likely to leave the residents undiagnosed, 2.8 times more likely to leave 

155 them untreated and 2.6 times more likely to leave them uncontrolled. Table 3 also shows 

156 that age, female sexuality, lower BMI, higher education, higher income, and insurance 

157 coverage were protective factors for hypertension diagnosis, treatment and control. 

 6.4 Discussion 

158 Hypertension has become the most important public health challenge in China. It 

159 accounted for 2.043 million deaths in 2010 and for 6.61% of the 3.187 trillion RMB 

160 spent on health care in 2013.20 The Chinese government has produced a series of 

161 resources and launched a number of intervention programs to deliver affordable, 

162 standard hypertensive care in an attempt to stem the spread of hypertension since the 



85 

 

163 2009 healthcare system reform, including the National Essential Public Health Service 

164 Equalisation Program (2009), family physician contracted services, mass health 

165 education programs (2012), and provision of anti-hypertensive essential drugs with a 

166 low co-payment in primary care facilities (2011). This research has found an 

167 encouraging improvement in hypertension prevalence, and in undiagnosed, untreated 

168 and uncontrolled rates of hypertension across urban/rural and regions of different socio- 

169 economic status between 2011 and 2015, which is consistent with the previous 

170 findings8-9,21-22 and indicates the efficacy of the current intervention measures taken by 

171 the government. 23-25 

 

172     Despite these achievements, huge gaps still exist in the quality of hypertensive 

173 management when compared to developed western countries. In Europe, Japan or North 

174 America for example, more than 80% of hypertensive individuals are aware of their 

175 hypertension; more than 80% are receiving anti-hypertensive treatment; and more 

176 than 60% have their hypertension controlled well,26-28 but the rates in China found in 

177 this research were only 68.3%, 62.0% and 28.6%, respectively. This quality gap may 

178 be the result of weakness in the service delivery system; the split between preventive 

179 care and primary care provision systems may hinder the continuity and coordination of 

180 prevention, treatment and effective control of hypertension21, 29-30. Unlike hypertensive 

181 care patients in most developed countries, those in China are still receiving care from 

182 different providers: clinical care is provided by primary care physicians, preventive care 

183 and management by public health physicians, community-based intervention by 

184 community health workers, and patient education by both primary care facilities and 

185 the community.31-32 Efforts in health system strengthening should be focused on 

186 bringing the different services together, offering hypertensive patients accessible, 

187 continuous and coordinated care, and improving the quality of hypertension 

188 management in China. 

 

189     Variations in hypertension management were found among individuals in different 

190 residential locations. Rural-to-urban migrants reported the highest undiagnosed, 

191 untreated and uncontrolled rates; they were 2.115 times (1.494 times) less likely to be 
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192 treated (controlled) compared to urban residents. The disparities are believed to be 

193 caused by the different levels of accessibility and service quality available to the three 

194 sub-populations. Migrants face financial obstacles in accessing hypertensive care due 

195 to insurance coverage limitations: the New Cooperative Medical Scheme does not cover 

196 medical bills outside the pooling units, so when rural-to-urban migrants have 

197 hypertensive care requirements outside the pooling units of their insurance they have 

198 out-of-pocket medical costs. In most cases, they choose to neglect their conditions and 

199 bear them until they cannot suffer any more.33 This postponement of diagnosis and 

200 treatment further damages their health, leading to a heavier disease burden. 34-35 In 

201 addition to such economic constraints, feelings of cultural isolation, low education 

202 levels, lack of information, fear of seeing doctors, and malnutrition are all possible 

203 factors preventing people from accessing hypertension care or participating in 

204 hypertension management programs in urban areas.36-37 Measures were taken to rectify 

205 these problems in the majority of population-inflowing cities after 2009, including 

206 expanding local health insurance coverage to migrants, offering migrants discounted 

207 hypertensive care services in primary care facilities, and strengthening health education 

208 and community intervention for migrants.38 Chronic condition management for 

209 migrants is difficult internationally. More cost-effective technology-related 

210 intervention models need to be developed to facilitate screening and follow-up. 

 

211     Disparities in hypertension management are also found between provinces of 

212 different socio-economic status. The Class 1 provinces (with the highest GDP per capita) 

213 reported much lower undiagnosed, untreated and uncontrolled rates compared to the 

214 other 4 classes. The random effects models found that patients in provinces with the 

215 lowest socio-economic scores were 8.5 times more likely to be undiagnosed, 2.8 

216 untreated and 2.6 uncontrolled, indicating the significant effect of socio-economic 

217 status on hypertension management. Local governments play a key role in fundraising 

218 for almost all hypertension management programs, especially for the National Essential 

219 Public Health Service Equalization Program that offers standardised hypertension 

220 management to all patients.34 Poorer areas may be less able to successfully fundraise 
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221 for this purpose. The central government takes responsibility for fundraising for less 

222 developed central and western provinces, earmarking central fiscal subsidies for 

223 reimbursing 60% and 80% of the cost of their hypertension management programs to 

224 ensure equitable service quality. 39 As for Class 1 provinces, the fiscal capacity of their 

225 local governments means they can afford various pilot experiments and innovative 

226 programs, offer enough incentives to encourage physician teams to promote health 

227 education and behaviour intervention, and equip facilities with new health management 

228 devices and medications, ensuring a higher quality of hypertension services than in 

229 other provinces. 

 

230     Provinces in different regions face different problems; they need to develop 

231 specialised HP management plans.13 Yin et al divided 31 provinces into 5 groups based 

232 on levels of HP prevalence, awareness, treatment and control rates. Their results were 

233 consistent with the findings in this study.14 North and north-western China, in areas such as Hebei, 

234 Inner Mongolia, Qinghai and Gansu, report a higher prevalence of hypertension, with 

235 high diagnosis and treatment rates. Lifestyles in the north are a risk factor for high 

236 prevalence, with local governments taking active measures to control them 

237 successfully.10-11 Some south-eastern provinces such as Hubei, Fujian and Guangdong 

238 have a lower prevalence, but also have higher undiagnosed, untreated, and uncontrolled 

239 rates,.12 This study assumes that this situation is not caused by local people’s lifestyles but by 

240 the presence of a large number of immigrants who have poor management outcome40 

241 because their access to free public services is poor. It also reflects the uneven service 

242 quality in urban and rural areas.41 Some south-western provinces like Guizhou and 

243 Yunnan report high prevalence and low diagnosis, treatment and control rates. These 

244 are under-developed provinces that need more government investment to improve poor 

245 health infrastructure, to address low educational levels and unhealthy lifestyles, and to 

246 improve chronic disease prevention and control systems. 42-43 

 

247     This study also found that age, female sexuality, lower BMI, higher education, higher 

248 income and insurance coverage are protective factors in relation to hypertension 

249 diagnosis, treatment and control, consistent with the previous findings.44-45 Wang et al 
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250 conducted a national survey with 134,397 residents aged ≥60 years, finding that the 

251 diagnosis and treatment of hypertension was higher in females than in males, and higher 

252 in urban areas than in rural areas.41 Xinglin Feng found that those with insurance that 

253 covered the cost of outpatient care were significantly more likely to have their 

254 hypertension disorders diagnosed and controlled.21 Kjeldsen reviewed recently updated 

255 national and international hypertension guidelines, all of which recommended health 

256 behaviour intervention strategies, including sodium restriction, smoking cessation, 

257 body weight reduction, alcohol consumption, and increase in physical activity.46 The 

258 “2010 Chinese Guideline for the Management of Hypertension” strongly recommended 

259 that changed health behaviours should be encouraged to achieve the goals of 

260 hypertension control and management.47 It is clear that population interventions are 

261 needed to control the risk factors in China, with health education and community 

262 participation the most effective measures. 

 

263     Though this study is one of the first to investigate the temporal and geographic 

264 variations in hypertension management in China using nationally-representative 

265 longitudinal data, it still has some limitations. CHARLS only includes those aged 45 

266 and older, excluding the younger generation from the analysis. CHARLS was 

267 conducted in only 28 provinces, with the data of 6 provinces missing. The average age 

268 of the panel would have increased by roughly two years in each follow-up survey, the 

269 same respondents being interviewed in all three rounds of the CHARLS survey; this 

270 which may have had an impact on the estimation of hypertension prevalence. In 

271 addition, about 20% of participants did not report their blood pressure readings in all 

272 three survey rounds. To account for non-response bias, this study adjusted the analysis 

273 by using the CHARLS created weights for individuals, which helped to address this issue. 

              6.5 Conclusion 

274 This study provides an overview of the progress China made towards effective 

275 hypertension management between 2011 and 2015. Hypertension prevalence in China 

276 stabilised, but disparities in hypertension diagnosis, treatment and control rates still 

277 exist between rural/urban residents and provinces with of different socio-economic 
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278 status. China is a large country with large domestic, economic and regional variations 

279 such that hypertension control cannot be achieved by one intervention plan; it is too 

280 complicated. Both a nationally-coordinated service delivery system and province- 

281 specific intervention plans are needed to achieve the goal of standardised and high- 

282 quality hypertension management. 
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Figure legends 

Figure 1 Five classes of the region based on GDP per capita in China in 2015 

Figure 2 Geographic variation in hypertension prevalence and diagnosis in 

2011, 2013, 2015 

Figure 3 Geographic variation in treatment and control of hypertension in 

2011, 2013, 2015 
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Table 1. Hypertension prevalence and health care among Chinese adults from 

2011 to 2015, by place of residence 
 

2011 2013 2015 

 

N Unweighted Weighted P value N Unweighted Weighted P value N Unweighted Weighted P value 

Sample size 13725 - -  10893 - -  11675 - -  

Prevalence             

Urban 1,070 45.6 46.3 0.012 911 48.9 50.1 0.009 828 45.8 45.0 0.053 

Rural 3,122 36.1 36.9  2,889 41.0 41.0  3,104 40.5 40.2  

Rural-to-urban 1,093 40.0 43.1  866 43.5 40.4  942 42.8 42.5  

All 5,285 38.5 40.8  4,666 42.8 43.3  4,874 41.8 41.8  

Undiagnosed             

Urban 354 33.1 35.3 0.005 306 33.6 35.9 0.216 205 24.8 23.8 <0.001 

Rural 1,439 46.1 46.2  1,133 39.2 39.9  1,036 33.4 34.1  

Rural-to-urban 516 47.2 50.7  351 40.5 46.5  317 33.7 35.3  

All 2,309 43.7 44.1  1,790 38.4 40.0  1,558 32.0 31.7  

Untreated             

Urban 411 38.4 42.0 0.003 375 41.2 42.4 0.114 264 31.9 29.9 <0.001 

Rural 1,685 54.0 53.6  1,382 47.8 48.0  1,239 39.9 40.6  

Rural-to-urban 610 55.8 59.2  424 49.0 53.8  391 41.5 41.7  

All 2,706 51.2 51.6  2,181 46.7 47.4  1,894 38.9 38.0  

Uncontrolled 1    1    1    

Urban 773 72.2 75.6 0.003 685 75.2 77.0 0.504 537 64.9 63.6 <0.001 

Rural 2,529 81.0 80.6  2,234 77.3 77.0  2,299 74.1 73.8  

Rural-to-urban 911 83.4 86.7  683 78.9 81.1  712 75.6 75.1  

All 4,213 79.7 80.7  3,602 77.2 77.8  3,548 72.8 71.4  
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Table 2. Prevalence, undiagnosed, untreated and uncontrolled hypertension in 

China from 2011 to 2015, by region based on economic status a
 

 2011 2013 2015 

 N Unweighted Weighted P value N Unweighted Weighted P value N Unweighted Weighted P value 

Prevalence           -  

Class 1 120 46.7 54.3 0.052 69 51.9 56.0 0.105 58 53.7 52.1 0.266 

Class 2 1614 40.6 43.2  1420 43.7 41.5  1519 43.4 41.5  

Class 3 702 36.8 40.9  604 42.1 43.9  601 40.3 42.2  

Class 4 2052 36.7 37.5  1929 42.8 43.8  1966 40.9 41.6  

Class 5 797 39.9 40.8  644 41.1 42.9  730 41.2 41.3  

Undiagnosed             

Class 1 24 20.0 14.4 <0.001 18 26.1 12.6 0.017 9 15.5 11.1 0.068 

Class 2 707 43.8 47.7  528 37.2 42.2  507 33.4 33.4  

Class 3 306 43.6 40.0  248 41.1 38.4  193 32.1 33.1  

Class 4 867 42.3 42.3  744 38.6 40.4  596 30.3 30.2  

Class 5 405 50.8 50.9  252 39.1 42.3  253 34.7 34.8  

Untreated             

Class 1 31 25.8 21.0 <0.001 21 30.4 22.3 0.030 10 17.2 11.7 0.014 

Class 2 801 49.6 53.7  640 45.1 48.5  628 41.3 40.7  

Class 3 357 50.9 46.4  302 50.0 47.2  227 37.8 39.2  

Class 4 1044 50.9 51.0  899 46.6 47.3  729 37.1 36.2  

Class 5 473 59.4 60.2  319 49.5 52.1  300 41.1 41.1  

Uncontrolled             

Class 1 75 62.5 75.0 0.260 43 62.3 56.2 0.062 38 65.5 59.5 0.335 

Class 2 1274 78.9 82.1  1079 76.0 79.3  1112 73.2 71.3  

Class 3 575 81.9 79.1  487 80.6 79.9  440 73.2 72.6  

Class 4 1617 78.8 78.4  1480 76.7 76.4  1416 72.0 71.0  

Class 5 672 84.3 85.1  513 79.7 81.9  542 74.3 74.4  

a Class 1 is the richest region and Class 5 the poorest region. 
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Table 3. The random effects of region development on hypertension care in China 

from 2011 to 2015 
 

Variable (reference)  Undiagnosed  Untreated   Uncontrolled 

AORa  95% CI AOR 95% CI AOR 95% CI 

Regionb (Class 1) 

Class 2 6.975*** 3.266 14.895 2.384*** 1.608 3.535 2.228*** 1.700 2.920 

Class 3 6.651*** 2.838 15.585 2.542*** 1.652 3.911 2.651*** 1.962 3.582 

Class 4 3.917*** 1.951 7.866 2.072*** 1.436 2.988 1.812*** 1.414 2.320 

Class 5 8.489*** 3.630 19.854 2.799*** 1.827 4.290 2.559*** 1.899 3.450 

Residence place (urban) 

Rural 1.030 0.541 1.960 1.354 0.972 1.885 1.068 0.840 1.359 

Rural-to-urban 1.684 0.813 3.491 2.115*** 1.448 3.088 1.494** 1.133 1.970 

Age (45-60 years)          

60-70 0.247*** 0.165 0.371 0.467*** 0.376 0.580 0.868 0.740 1.017 

70-80 0.198*** 0.114 0.345 0.456*** 0.341 0.610 1.272* 1.024 1.580 

80 & above 0.106*** 0.041 0.275 0.487** 0.296 0.804 1.420 0.948 2.125 

Gender (male) 0.390*** 0.249 0.612 0.567*** 0.454 0.707 0.777** 0.664 0.908 

BMI 0.666*** 0.631 0.704 0.818*** 0.796 0.841 0.951*** 0.934 0.967 

Martial status (married) 1.361 0.786 2.357 1.183 0.893 1.569 1.237 0.998 1.534 

Education (Illiterate)          

Primary school 0.819 0.481 1.395 0.903 0.696 1.170 0.752** 0.623 0.908 

Middle school & above 0.517** 0.276 0.969 0.785 0.574 1.073 0.731** 0.584 0.915 

Comorbidity (no) 0.040*** 0.025 0.064 0.234*** 0.188 0.293 0.437*** 0.370 0.515 

PCE, (<10000 RMB) 

Health insurance c (none) 

0.357*** 0.261 0.490 0.573*** 0.476 0.689 0.717*** 0.622 0.827 

     UEBMI 0.321** 0.139 0.737 0.713 0.444 1.144 0.611* 0.420 0.890 

     URBMI 0.212** 0.087 0.517 0.635 0.383 1.055 0.619* 0.413 0.928 

     NCMS 0.471* 0.255 0.869 0.647* 0.451 0.928 0.673* 0.494 0.918 

     Others 0.705 0.239 2.084 0.738 0.388 1.405 0.696 0.416 1.165 

AOR, Adjusted odds ratio; BMI, Body mass index; PCE, Per capita household annual consumption 

expenditure; UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic 

Medical Insurance; NCMS, New Rural Cooperative Medical Scheme. 

a ***P<0.001, **P<0.01, *P<0.05 significance test. 

b Class 1 is the richest region and Class 5 the poorest region. 

c Others Government health care, private medical insurance and so on. 
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Summary 

Background Multimorbidity, the presence of two or more mental or physical chronic 

non-communicable diseases, is a major challenge for the health system in China, which 

faces unprecedented ageing of its population. Here we examined the distribution of 

physical multimorbidity in relation to socioeconomic status; the association between 

physical multimorbidity, health-care service use, and catastrophic health expenditures; 

and whether these associations varied by socioeconomic group and social health 

insurance schemes.  

Methods In this population-based, panel data analysis, we used data from three waves 

of the nationally-representative China Health and Retirement Longitudinal Study 

(CHARLS) for 2011, 2013, and 2015. We included participants aged 50 years and older, 

who had complete follow-up for the three waves. We used 11 physical non-

communicable diseases to measure physical multimorbidity and annual per-capita 

household consumption spending as a proxy for socioeconomic status. 

Findings Overall, 62% of participants had multimorbidity in China in 2015. The onset 

of multimorbidity occurred 5 to 10 years earlier in people belonging to the wealthiest 

socio-economic quartile group compared with the lowest. A higher number of chronic 

diseases was associated with more frequent health service use for both outpatient visits 

(Coefficient=0·25, 95% CI=0·24, 0·27) and days of hospitalisation (Coefficient=0·32, 

95% CI=0·30, 0·34). There were similar effects from different socioeconomic groups 

and among those covered by different social health insurance programmes. Overall, 

multimorbidity was associated with a substantially higher likelihood of experiencing 

CHE (Adjusted OR=1·29 for the overall population, 95% CI=1·26, 1·32). The effect of 

multimorbidity on CHE persisted even among the most affluent population and those 

with the more generous health insurance coverage. 

Interpretation Concerted efforts are needed to reduce health inequalities that are due 

to physical multimorbidity, and its adverse economic effect in population groups in 

China. Social health insurance reforms must place emphasis on reducing out-of-pocket 

spending for patients with multimorbidity to provide greater financial risk protection. 

Funding None. 
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7.1 Introduction 

Chronic conditions are a major contributor to inequalities in healthcare outcomes and 

economic burden in China.1,2 With an ageing population and an increased exposure to 

risk factors for non-communicable diseases (NCDs), the prevalence of multimorbidity, 

defined as two or more co-existing chronic conditions3, is likely to increase rapidly.4 

Despite the growing prevalence of multimorbidity, little attention has been given to the 

implications of multimorbidity for individuals, households, and health systems.5  

The Chinese government, via its Healthy China 2030 Plan6,7 and through a series of far-

reaching health reforms, has set a bold vision for achieving universal health coverage 

and reducing premature mortality due to NCDs by 25% by the year 2030. Almost the 

entire Chinese population (around 1·2 billion, more than 95% of total) is currently 

covered by one of the three major social health insurance programmes (the Urban 

Employee Basic Medical Insurance (UEBMI) scheme, the Urban Resident Basic 

Medical Insurance (URBMI) scheme, and the New Rural Cooperative Medical Scheme 

(NCMS)).8,9 However, low levels of service coverage for some beneficiaries and high 

levels of patient cost-sharing (out-of-pocket fees) have raised concerns about the lack 

of adequate financial protection for patients with chronic conditions.9 

The economic impact of multimorbidity and its implications for financial stress is an 

emerging area of research inquiry.10 To date, the evidence on the economic burden of 

multimorbidity is mostly from high-income countries (HICs). The evidence from HICs 

suggests that multimorbidity imposes high economic costs on individuals and 

households.11 Patients with multiple chronic diseases incur significant medical 

expenditures to address the conditions12,13 and are also more likely to be absent from 

work, and be less productive, with adverse economic consequences11,14. However, the 

relationship between multimorbidity, health service utilisation and levels of financial 

by population groups has not been examined.  

Similarly, the evidence on the economic impact of multimorbidity on individuals and 

the health system in China is lacking. In China, research on multimorbidity has focused 

on regional- or district-level populations and used cross-sectional study design.15-19 

There are no studies that have used nationally-representative panel data. The author 

presents the first study that uses population-level nationally-representative panel data 

for the period 2011-2015 to examine multimorbidity levels, its relation to economic 

status, and its impact on health service use and catastrophic health expenditures. The 

data is representative of the largest middle-aged and older population (people aged 50 

years and above) in the world amounting to more than 337 million people.20,21 

 

Panel 1: Research in context 

Systematic review 

The burden of NCDs has grown rapidly worldwide over the last 20 years1,2. While 

there have been many studies conducted in HICs on the burden and causes of 

multimorbidity, this topic is still an emerging area of research inquiry in low-to-

middle income countries (LMICs), where the fragile health systems face the dual 

burden of NCDs and infectious diseases.4,12-14, 22-26 The implications of multimorbidity 
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on the attainment of universal health coverage (UHC) in LMICs, including access to 

healthcare and financial protection, especially for the poor, has not been 

examined.13,23,26  

The author conducted a literature review with the keywords “multimorbidity” 

"multiple chronic diseases" “healthcare utilisation” “economic burden” “health 

expenditure” and “China”. This research identified very few studies which examined 

this issue in China.15,16 One of these studies examined the association between 

multimorbidity and healthcare utilisation amongst 162 464 subjects in Guangdong 

province.15 However, the author identified no national-level studies using panel 

analysis. Furthermore, there is a dearth of evidence on the impact of multimorbidity 

on health service use and financial protection by socioeconomic groups and 

populations covered by various social health insurance schemes in China. Research 

is urgently required to generate better evidence to improve healthcare delivery, patient 

outcomes and financial protection for people with multimorbidity. 

Added value of this study 

 To our knowledge, this study is the first longitudinal analysis to examine 

socioeconomic group differences in the prevalence of physical multimorbidity in 

China, and its effect on healthcare use and catastrophic health expenditures. Our 

findings indicate that physical multimorbidity is common among Chinese adults aged 

50 years and older. Individuals in higher socioeconomic groups have more physical 

multimorbidity than those in lower socioeconomic groups. 

Implications of all the available evidence 

Our findings differ from the evidence from high-income countries, where the 

prevalence of physical multimorbidity is higher among lower-income groups than in 

higher-income groups, but this difference might be due to limitations in the current 

study data, which excluded mental health conditions and relied mainly on self-report. 

Further studies examining the effect of multimorbidity due to other common chronic 

conditions (eg, Alzheimer’s disease, depression, asthma) as well as infectious 

diseases (eg, tuberculosis, AIDS, coronavirus disease 2019) are also warranted. 

 

Panel 2: China’s main social health insurance schemes 

The China New Health System Reform, introduced in 2011, has expanded health 

insurance coverage, to 95·7% of the Chinese population through one of the three 

primary health insurance schemes.5 

Urban workers are covered by the Urban Employee Basic Medical Insurance 

(UEBMI) scheme, which was launched by the Chinese State Council in 1998. All 

urban employees are required to join. Roughly 283 million were enrolled in UEBMI 

in 2014.27 This scheme consists of a pooled fund for inpatient stays and individual 

medical savings accounts for outpatient visits. It is financed by payroll income from 

employees (2%) and employers (6%).28 The per capita fund of UEBMI is 

US$424·7.29 

The Urban Resident Basic Medical Insurance scheme (URBMI) aims to insure the 

rest of the urban population, including children, students, and other unemployed 
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urban residents, who were not previously covered by the UEBMI. In 2014, 315 

million people were covered by the URBMI. The scheme is funded by a government 

subsidy (70%) and individual contributions (30 %).30 The per capita fund of this 

scheme is US$66.2.29 

For the rural population, the Chinese government has launched the new rural 

cooperative medical scheme (NCMS) in 2003, which was expanded rapidly to cover 

about 802 million rural residents by 2013.31 NCMS funds are pooled at the county 

level. NCMS scheme is financed by enrollees’ premiums (about 20%) and generous 

subsidies from both central and local governments (about 80 %). Annual government 

subsidies per enrollee increased from 20 Chinese yuan (US$2.9) in 2003 to 380 

Chinese yuan (US$55·2) in 2015. The per capita funding for NCMS is US$61·2.30 

China has also established a medical assistance programme for poor people, jointly 

funded by the central and local governments. At the end of 2015, the Chinese 

government announced the decision to integrate URBMI and NCMS as the urban-

rural resident medical insurance (URRMI),32 to achieve UHC.33 This integration 

enabled a further extension of funding pools and narrowing in the disparities in access 

to healthcare services and medications which existed between different insurance 

schemes.  
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7.2 Methods 

7.2.1 Data sources 

This study used longitudinal data from the three waves of the China Health and 

Retirement Longitudinal Study (CHARLS) conducted in 2011, 2013 and 2015. In brief, 

CHARLS collects high-quality data, from a nationally representative sample of Chinese 

residents aged 45 and older, using multi-stage stratified probability-proportionate-to-

size sampling. The overall response rate to CHARLS was 80·5%. The total sample size 

of the CHARLS baseline survey was 17 708 individual respondents. The data included 

individual weighting variables to ensure that the survey sample was nationally 

representative. Ongoing follow-up surveys were conducted once every two years. A 

detailed description of the survey objectives and methods has been reported 

elsewhere.34 

This research identified 13 565 respondents without loss-to-follow-up. After removing 

respondents aged below 50 years and those individuals with missing values of 

dependent or independent variables, the final sample consisted of 11 817 respondents 

accounting for 87·1% of those without loss-to-follow-up. 

In this study, multimorbidity was defined as the presence of two or more chronic 

NCDs.4,12,23-26 A total of eleven NCDs were used to measure multimorbidity, including 

diagnosed hypertension and ten self-reported diagnosed chronic diseases (diabetes, 

dyslipidaemia, heart disease, stroke, cancer, chronic lung disease, digestive disease, 

liver disease, kidney disease and arthritis). This study counted the number of NCDs for 

each participant to identify those with multimorbidity.   

In CHARLS, each respondent’s systolic blood pressure (SBP) and diastolic blood 

pressure (DBP) was recorded three times by a trained nurse using a HEM-7112 

electronic monitor. Diagnosed hypertension was defined as SBP ≥140 mmHg and/or 

DBP ≥90 mmHg, and/or being on anti-hypertensive medication for raised blood 

pressure.35,36 

Respondents were asked about their utilisation of outpatient and inpatient services: 

"How many times did you visit a general hospital, specialised hospital, clinic or other 

medical facilities for outpatient care in the past month? and How many days did you 

stay in hospital over the past year?" CHARLS collected information on how much 

respondents paid in total and how much out-of-pocket (deducting the reimbursed 

expenses) for their outpatient visits during the last month and inpatients visit during the 

last year. The same information was also collected on spouses of all participants. 

This study defined a household as incurring catastrophic health expenditures when out-

of-pocket expenditure on health equalled or exceeded 40% of a household’s capacity 

to pay.37 In this study, the capacity to pay was defined as the non-food household 

consumption expenditure. This expenditure level was considered the denominator. The 

numerator was the sum of respondents and their spouses' out-of-pocket expenditure for 

outpatient- and inpatient-care in the past year. A binary variable was defined, which 

indicated whether the household of participants experienced catastrophic health 

expenditures or not. 

For the analysis of socio-economic group differences, yearly per-capita household 

consumption expenditure was used as a proxy for socio-economic status. This study 
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defined four socio-economic groups based on quartiles of per capita household 

consumption expenditure. 

This study included the following variables as covariates: age, gender, marital status 

(married and partnered, unmarried and others), education (primary school and below, 

secondary school, college and above), residence (rural, urban, and rural-to-urban, 

defined as people with agricultural household registration but currently living in urban 

areas), socio-economic status quartiles, health insurance (UEBMI, URBMI, NCMS, 

other insurance, without insurance), and geographical region (five regional classes). 

Overall, five classes within the region were identified and ranked, based on their 2015 

Gross Domestic Product (GDP) per capita income at the province level in China: Class 

1, >12 000 US$; Class 2, 12 000-10 000 US$; Class 3, 10 000-7 000 US$; Class 4, 7 

000-6 000 US$; and Class 5, <6 000 US$. 

7.2.2 Statistical analysis 

This study used random-effects logistic regression to examine the associations between 

socio-economic status and the presence of multimorbidity, adjusting for confounding 

variables. Random-effects negative binomial regression models were performed to 

investigate the association between the number of NCDs and the frequency of 

outpatient visits and inpatient service use. The random-effects logistic regression model 

was applied to estimate the association between the number of NCDs and the incidence 

of catastrophic health expenditures. 

To explore the differential effect in population groups, this study conducted subgroup 

analyses, stratified according to socio-economic status and insurance schemes using the 

same regression analysis, with the stratification variable dropped. For the logistic 

regression analysis, this research used the adjusted odds ratio, and for the negative 

binomial regression analysis, this study used the coefficient and 95% confidence 

intervals (CI). 

Descriptive analysis of socio-demographic characteristics and prevalence of 

multimorbidity was weighted to account for the multi-stage probability-proportionate-

to-size sampling design of CHARLS and loss to follow-up. All statistical analyses were 

conducted using STATA 15.0. P values less than 0.05 were considered as statistically 

significant. 
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7.3 Results 

This study analysed data from 11 817 respondents. Table 7.S1 presents the respondents' 

socio-economic and demographic characteristics. The median age of the respondents 

was 63 years in 2015. There was roughly an equivalent proportion of female and male 

respondents, of which 84.5% were married or partnered. 65·8% of the respondents had 

educational attainment of primary school completed or less, and 55·4% were residing 

in rural areas. More than 92% of respondents had at least one kind of health insurance, 

with 67·6% enrolled in the New Rural Cooperative Medical Scheme.  

7.3.1 Prevalence of multimorbidity by socio-economic status 

The proportion of people with multimorbidity increased substantially with age. In 2015, 

while the overall prevalence of multimorbidity was 61·7%, the prevalence of 

multimorbidity increased from 50·9% in those aged 50-54 years to 71·1% for those 

aged 75 years and above.  

The prevalence of multimorbidity increased with rising economic status. For example, 

for people aged between 50 and 54 years, it was 47·2% in the lowest income group 

versus 53·7% in the highest group) (Figure 7.1). Overall, the onset of multimorbidity 

occurred 5 to 10 years earlier among people in the highest economic quartile group 

compared with those of lower socio-economic status in China. 

Table 7.1 shows that people in the wealthiest economic quartile were more likely to 

report multimorbidity, compared with the quartile with the lowest economic status 

(AOR = 1·48, 95% CI = 1·22, 1·80). Additionally, the prevalence of NCD 

multimorbidity was higher in females than males (AOR = 2·67, 95% CI = 2·03, 3·52). 

The presence of multimorbidity was also associated with other socio-demographic 

characteristics. For example, unmarried persons, those with a high education level, and 

those living in less-developed regions were more likely to experience multimorbidity.  

7.3.2 Impacts of multimorbidity healthcare and health spending 

Table 7.2 shows that a higher number of chronic conditions is associated with a higher 

number of outpatient visits (Coefficient=0·25, 95% CI=0·24, 0·27) and higher days of 

hospitalization (Coefficient=0·32, 95% CI=0·30, 0·34). Overall, the associations 

between multimorbidity and health service use were comparable across economic 

groups. Moreover, socio-economic group differences in the relationship between 

multimorbidity and outpatient visits were consistent across health insurance schemes 

(Figure 7.2, Figure 7.3). A similar pattern of inpatient visits was also shown among 

subjects without insurance. 

Multimorbidity was associated with a substantially higher likelihood of experiencing 

CHE (Adjusted OR=1·29 for the overall population, 95% CI=1·26, 1·32) (Table 2). 

The effect of multimorbidity on CHE persisted even among the quartile with the highest 

income (AOR=1·30, CI=1·24, 1·36) and those with more generous health insurance 

coverage (AOR=1·31, CI=1·21-1·41) (Figure 7.4). 
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7.4 Discussion 

This study is the first analysis of a nationally-representative longitudinal survey of the 

middle-aged and older Chinese population which has examined socio-economic group 

differences for the prevalence of multimorbidity, and the impact of these differences on 

healthcare utilisation and catastrophic health expenditures.38-40 The data used represents 

a population of more than 300 million people in China.20,21 By population size 

represented, this study is the largest– far larger than other published studies representing 

smaller populations (e.g. a widely cited Scottish study with 1·75 million people).4 

7.4.1 Summary of principal findings 

The findings of this research indicate that multimorbidity is common among middle-

aged and elderly Chinese adults, with the highest income groups having higher levels 

of multimorbidity. Multimorbidity occurs 5 to 10 years earlier among people in the 

highest income quartile compared to those in the lowest income quartile. 

The number of chronic conditions is positively associated with higher levels of 

healthcare utilisation for both outpatient and inpatient care. This association appears to 

be similar across socio-economic groups and health insurance schemes. Multimorbidity 

was associated with a substantially higher likelihood of experiencing CHE (Adjusted 

OR=1·29 for the overall population, 95% CI=1·26, 1·32), with the comparable impact 

between the highest and lowest income groups. Considering the similar effects of 

multimorbidity on health service use, the results suggested that the rich may have more 

intensive treatment or use more expensive healthcare compared to the poor. 

The findings on socio-economic group differences in multimorbidity prevalence are 

consistent with other province-level studies in China15 (e.g. the study in Guangdong 

province). Consistent with two earlier published studies,15,41 we found that the onset of 

multimorbidity occurred 5 to 10 years earlier among people in the highest income 

quartile than those in the lowest income quartile. This finding could be partly explained 

by a better diagnosis of NCDs in the higher-income groups who have better access to 

healthcare services and better health literacy.40-42 

The findings need to be interpreted with caution, as the presence of chronic conditions 

is reported only where a diagnosis has been achieved. Hence they combine underlying 

prevalence with measures of access to health care and its timing. There is, therefore, 

the bias in favour of reporting the presence of chronic conditions among those with 

better healthcare access. The pattern of multimorbidity distribution in China is 

explained by the fact that the risk behaviours for chronic diseases, such as sedentary 

lifestyle43,44 and the consumption of highly processed food45, have increased only 

recently for most of China’s population, and were adopted first by the more prosperous 

and urban populations.46,47 

The curves representing levels of multimorbidity for each quartile are upward sloping. 

For any individual, given that a chronic condition is rarely reversed, the curve typically 

slopes upwards as an individual becomes older. Hence, the dip in the quartile 1 curve 

from the 70-74 age-group to the 75+ age-group might indicate a cohort effect, 

suggesting that the cohort aged 75+ years was less exposed to relevant risk factors than 

the younger cohorts. This finding is consistent with an explanation of growing exposure 

to risk factors over time48, growing accumulation of chronic conditions over an 
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individual's lifespan and differentiation of exposure according to socio-economic status, 

with the adoption of lifestyles associated with risk factors accruing more recently in the 

lowest socio-economic group.49 

The findings of this study are also consistent with other published studies that have 

examined multimorbidity in populations living in LMICs (e.g. India and 

Bangladesh).41,50,51 However, the findings contrast with evidence from high-income 

countries which show a higher prevalence of multimorbidity in populations with lower 

income.52-54 For instance, a study of 16 European countries, found that individuals in 

the highest income quintile and those with higher levels of education were less likely 

to have multimorbidity than those with low levels of income and education.53 

Earlier studies have demonstrated that multimorbidity is associated with substantially 

higher healthcare utilisation, and this association has been well-documented in 

HICs,15,23,41,53,55-57 and other studies in China15,55. However, to date, there have been no 

studies exploring the differences in this association due to socio-economic group and 

health insurance schemes in China. This study provides new evidence on the association 

between multimorbidity and utilisation of health services across socio-economic groups 

that were enrolled in different insurance schemes. We found no significantly different 

impact of multimorbidity on healthcare use in groups with different types of insurance. 

Consistent with earlier published studies, the presence of a higher number of chronic 

conditions was associated with higher levels of catastrophic health 

expenditures.26,41,55,58-60 While this association appeared to be similar across socio-

economic groups in this study, this research also reveals that the impact of 

multimorbidity on catastrophic health expenditures was greater for individuals with 

lower levels of income within the population covered by URBMI. It seems likely that 

less financial risk protection was available to the lowest income quartile enrolled in 

URBMI and NCMS due to limited benefits packages and a lack of coverage for some 

medications and inpatient services. This has likely led to a high incidence of 

catastrophic health expenditures. The cost of healthcare in urban health facilities is 

higher than that of rural health facilities. This difference could explain why lower-

income groups covered by URBMI had more CHE than those covered by the NCMS 

and UEBMI. A study from the World Bank has indicated that the per capita annual fund 

contribution for UEBMI was about six times higher than that for URBMI61, suggesting 

that beneficiaries of UEBMI are likely to have smaller out of pocket costs, compared 

with the individuals enrolled in URBMI.28,30 

This research is the first to examine socio-economic variables and multimorbidity in 

China, although several studies have examined the impact of health insurance on 

disparities in access to healthcare in China.15,55-57 62-64Although similar studies have been 

conducted in HICs such as Canada and Australia,29,65 the author has not identified 

similar studies from LMICs. To our knowledge, this is also the first study using 

nationally-representative longitudinal data of middle-aged-and-the-elderly individuals 

to examine the prevalence, correlates and impacts of multimorbidity.  

There are several limitations to this study. First, the use of self-reported measures of 

chronic disease and healthcare utilisation may underestimate their prevalence, 

particularly for older persons and those from lower socio-economic and educational 

backgrounds who may be more likely to under-report.24,66 Second, the CHARLS 

questionnaire did not ask about all chronic diseases typically included in clinical 
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database studies.67 Further studies examining the effect of multimorbidity due to other 

common chronic conditions (eg, Alzheimer’s disease, depression, asthma) as well as 

infectious diseases (eg, tuberculosis, AIDS, coronavirus disease 2019) are also 

warranted. Finally, this study only included people from China aged 50 years and older 

in 2015. The prevalence of multimorbidity and its effect among younger populations 

should be considered in future studies. 

7.4.2 Clinical and policy implications 

The findings of this study provide new evidence to inform the development of targeted 

policies and interventions to tackle the growing burden of multimorbidity in China. 

Health systems, need to shift from single-disease models to new financing and service 

delivery models to more effectively manage multimorbidity.68 A strong primary health 

care system, led by generalist physicians (trained family doctors) working with multi-

disciplinary teams, is essential for cost-effective management of multimorbidity.4,69 

China has recently begun to rebuild its primary health care level by developing 

community health centres, though progress has been mixed.70 A trial in China that is 

testing the roll-out of the ‘people-centred integrated care’ program (the ‘Luohu model’), 

which incentivises general practices to manage chronic disease patients holistically, is 

an example of such a new approach.70,71 

Disease-specific guidelines are often not appropriate for the management of individuals 

with multimorbidity and clinical guidelines for multimorbidity are needed. Countries 

such as the United Kingdom and Sri Lanka, have developed clinical guidelines for 

multimorbidity which emphasise integration and patient-centred healthcare delivery.72 

The findings also provide new evidence on the growing financial burden of 

multimorbidity in China. Multimorbidity is costly to health systems and individuals. 

Out-of-pocket health expenditures on medicines can severely compromise financial 

risk protection.23,31,55 A recently published systematic review showed that as the number 

of chronic diseases increased from one to two and from two to three, the annual out-of-

pocket health expenditures grew by an average of 5·2 and 10·1 times, respectively.31 

Multimorbidity is a major unaddressed challenge to individuals and health systems in 

China and other low-income and middle-income countries. Universal health coverage 

should ensure the provision of financial protection for individuals with 

multimorbidity.69 In China, while multimorbidity levels are greater in higher-income 

groups, the levels will rise rapidly in lower-income groups.   

7.5 Conclusion 

Concerted efforts are needed in LMICs with ageing populations to reduce inequalities 

due to multimorbidity, and its adverse impact on financial risk protection. China, with 

the largest ageing population in the world, should develop targeted policies to ensure 

provision of financial risk protection to individuals with multimorbidity, particularly 

low-income groups who are at greater risk of catastrophic expenditures. 
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Table 7.1: Longitudinal analysis of determinants of multimorbidity 

Covariates (reference) Adjusted 

ORa 

   95% CI      P value 

 

PCEb, quartile (Q1, the lowest)     

Q2 1·12  0·95  1·33  0·180  

Q3 1·25  1·04  1·50  0·019  

Q4 (the highest) 1·48  1·22  1·80  <0·001  

Age, per five years 2·96  2·72  3·21  <0·001  

Gender (male)     

Female  2·67  2·03  3·52  <0·001  

Marital status (married)     

Unmarried and others 1·07  0·78  1·45  0·681  

Education (Primary school and below)     

Secondary school        18·45         11·83  28·75  <0·001  

College and above 9·51  4·92  18·39  <0·001  

Residence status (urban)     

Rural 0·86  0·58  1·29  0·467  

Rural-to-urban 1·03  0·69  1·53  0·902  

Region (Class 1, the most affluent)     

Class 2 3·22  1·63  6·35  0·001  

Class 3 3·48  2·03  5·97  <0·001  

Class 4 3·08  1·94  4·88  <0·001  

Class 5 (the most deprived) 3·36  1·98  5·71  <0·001  

Health insurancec (none)     

UEBMI 0·85  0·57  1·27  0·437  

URBMI 0·87  0·60  1·27  0·473  

NCMS 0·81  0·62  1·05  0·109  

Others 0·75  0·46  1·22  0·244  

Notes: Multimorbidity is defined as two or more non-communicable diseases in the same individual. 

Weighted results are adjusted for survey design including individual weight with household and 

individual non-response, and primary sample unit. 
a: The regression model is adjusted for all socio-demographic covariates. AOR, Adjusted odds ratio; 

CI, confidence interval. 
b: PCE, Per capita household consumption expenditure. 
c: UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical 

Insurance; NCMS, New Rural Cooperative Medical Scheme; Others, government health care, 

private medical insurance and so on. 
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Table 7.2: Multivariable analysis of the association between the number of NCDs 

and health service utilisation and spending in China 
Covariates (reference) Times of outpatient visits Days of hospitalisation Catastrophic health expenditure 

β 95% CI P value β 95% CI P value β 95% CI P value 

Number of NCDa 0·25  0·24  0·27  <0·001  0·32  0·30  0·34  <0·001  1·29  1·26  1·32  <0·001  

Age, per five years 0·002  -0·02  0·02  0·827 0·16  0·14  0·19  <0·001  1·14  1·12  1·17  <0·001  

Gender (male)              

  Female 0·22  0·17  0·28  <0·001  -0·07  -0·15  0·01  0·068 0·97  0·90  1·05  0·444 

Marital status (married)             

  Unmarried and others 0·03  -0·05  0·12  0·422 -0·04  -0·14  0·07  0·516 0·40  0·35  0·46  <0·001  

Education (Primary school and below)           

  Secondary school -0·02  -0·09  0·06  0·698 -0·03  -0·13  0·08  0·596 1·01  0·92  1·12  0·781 

  College and above -0·003  -0·11  0·10  0·961 -0·16  -0·30  -0·02  0·023 0·91  0·79  1·04  0·152 

Residence status (urban)             

  Rural 0·26  0·14  0·37  <0·001  0·03  -0·12  0·17  0·73 1·28  1·11  1·48  0·001 

  Rural-to-urban 0·22  0·09  0·34  0·001 0·16  0·00  0·31  0·045 1·12  0·95  1·31  0·166 

Region (Class 1, most development)           

  Class 2 0·07  -0·04  0·18  0·235 0·18  0·03  0·34  0·021 1·22  1·06  1·41  0·007 

  Class 3 -0·04  -0·16  0·08  0·545 0·42  0·26  0·59  <0·001  1·23  1·05  1·44  0·01 

  Class 4 0·24  0·14  0·34  <0·001  0·42  0·28  0·56  <0·001  1·32  1·15  1·51  <0·001  

  Class 5 (least development) 0·01  -0·11  0·13  0·894 0·54  0·38  0·70  <0·001  1·04  0·89  1·21  0·644 

PCEb, quartile (Q1, the lowest)            

  Q2 0·10  0·03  0·17  0·007 0·14  0·04  0·24  0·005 0·97  0·88  1·06  0·461 

  Q3 0·09  0·01  0·16  0·024 0·40  0·30  0·49  <0·001  1·01  0·92  1·11  0·807 

  Q4 (the highest) 0·18  0·11  0·26  <0·001  0·58  0·48  0·68  <0·001  0·99  0·90  1·09  0·826 

Health insurancec (none)             

  UEBMI 0·28  0·12  0·45  0·001 0·44  0·23  0·64  <0·001  0·98  0·79  1·21  0·841 

  URBMI 0·20  0·02  0·37  0·026 0·29  0·08  0·51  0·008 1·11  0·89  1·38  0·374 

  NCMS 0·33  0·20  0·45  <0·001  0·30  0·14  0·47  <0·001  1·33  1·14  1·56  <0·001  

  Others 0·31  0·09  0·52  0·006 0·19  -0·09  0·46  0·18 0·87  0·65  1·16  0·342 

Notes: Negative binomial models are used to estimate the association between the numbers of NCDs 

and outpatient visits or days of hospitalisation. A logistic regression model is used to assess the outcome 

of whether households of respondents suffered catastrophic health expenditure. The regression models 

are adjusted for all socio-demographic covariates. AOR, Adjusted odds ratio; CI, confidence interval. 
a: No. of NCD, number of non-communicable diseases. 
b: PCE, Per capita household consumption expenditure. 
c: UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical Insurance; 

NCMS, New Rural Cooperative Medical Scheme; Others, government health care, private medical 

insurance, and so on.  
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Supplementary Material 

 
Table 7.S1: Socio-demographic characteristics and multimorbidity of all study participants, 2015 

Characteristics Unweighted results  Weighted results 

 n % of all 95% CI  % of all 95% CI 

Multimorbidity         

No 4 497 38·06 37·18 38·93  38·34 36·98 39·71 

Yes 7 320 61·94 61·07 62·82  61·66 60·29 63·02 

Age (years)         

50-54  2 339 19·79 19·08 20·52  21·16 19·95 22·43 

55-59 2 139 18·10 17·42 18·81  18·22 17·11 19·38 

60-64 2 668 22·58 21·83 23·34  21·26 20·26 22·30 

65-69 1 956 16·55 15·89 17·23  15·90 14·88 16·98 

70-74 1 288 10·90 10·35 11·47  10·10 9·40 10·83 

75 and above 1 427 12·08 11·50 12·68  13·36 12·44 14·33 

Gender         

Male 5 766 48·79 47·89 49·70  48·89 47·49 50·28 

Female  6 051 51·21 50·30 52·11  51·11 49·72 52·51 

Marital status         

   Married and partnered 10 036 84·93 84·27 85·56  84·45 83·58 85·28 

   Unmarried and Others 1 781 15·07 14·44 15·73  15·55 14·72 16·42 

Education level         

   Primary school and below 8 144 68·92 68·08 69·75  65·77 64·38 67·14 

   Secondary school 2 381 20·15 19·44 20·88  20·89 19·81 22·01 

   College and above 1 292 10·93 10·38 11·51  13·34 12·22 14·54 

Residence status         

   Urban 1 799 15·44 14·80 16·11  23·19 21·74 24·72 

   Rural 7 650 65·67 64·80 66·53  55·35 53·85 56·84 

   Rural-to-urban 2 200 18·89 18·19 19·61  21·45 20·09 22·88 

Region         

Class 1 (the most affluent) 1 201 10·16 9·63 10·72  12·42 11·51 13·39 

Class 2 2 565 21·71 20·97 22·46  23·47 21·90 25·12 

Class 3 1 558 13·18 12·59 13·81  13·28 12·49 14·11 

Class 4 4 826 40·84 39·96 41·73  37·06 35·87 38·28 

Class 5 (the most deprived) 1 667 14·11 13·49 14·75  13·77 13·06 14·51 

Health insurance         

    None 884 7·48 7·02 7·97  7·61 6·94 8·34 

    UEBMI 1 251 10·59 10·04 11·15  14·97 13·89 16·11 

    URBMI 612 5·18 4·79 5·59  6·25 5·57 7·00 

    NCMS 8 808 74·54 73·74 75·31  67·61 66·18 69·02 

    Others 262 2·22 1·97 2·50  3·56 2·78 4·56 

Notes: Multimorbidity is defined as two or more non-communicable diseases in the same individual. 

Weighted results are adjusted for survey design, including individual weight with household and 

individual non-response, and primary sample unit. CI, confidence interval. UEBMI, Urban 

Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical Insurance; NCMS, 

New Rural Cooperative Medical Scheme; Others, government health care, private medical 

insurance, and so on. 
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Figure 7.1: Prevalence of multimorbidity in China in 2015 by age and economic status 

Note: PCE, per capita household consumption expenditure; On the economic status scale, Q1= 

the lowest quartile and Q4= the highest quartile. 
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Figure 7.2: Association between the number of NCDs and outpatient visits by health 

insurance scheme and economic status 

Notes: PCE, per capita household consumption expenditure; On the economic status scale, Q1= 

the lowest quartile and Q4= the highest quartile. UEBMI, Urban Employee Basic Medical 

Insurance; URBMI, Urban Resident Basic Medical Insurance; NCMS, New Rural Cooperative 

Medical Scheme; Others, government health care, private medical insurance, and so on. 
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Figure 7.3: Association between the number of NCDs and inpatient visits by health 

insurance scheme and economic status 

Notes: PCE, per capita household consumption expenditure; On the economic status scale, Q1= 

the lowest quartile and Q4= the highest quartile. On the economic status scale, Q1= the lowest 

quartile and Q4= the highest quartile. UEBMI, Urban Employee Basic Medical Insurance; 

URBMI, Urban Resident Basic Medical Insurance; NCMS, New Rural Cooperative Medical 

Scheme; Others, government health care, private medical insurance, and so on. 
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Figure 7.4: Association between the number of NCDs and financial protection by health 

insurance scheme and economic status 

Notes: PCE, per capita household consumption expenditure; On the economic status scale, Q1= 

the lowest quartile and Q4= the highest quartile. UEBMI, Urban Employee Basic Medical 

Insurance; URBMI, Urban Resident Basic Medical Insurance; NCMS, New Rural Cooperative 

Medical Scheme; Others, government health care, private medical insurance, and so on. 
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Abstract  

OBJECTIVES To investigate trends and socioeconomic disparities in the Catastrophic 

Health Expenditure (CHE) and health impoverishment in China after major reform of 

the health system.  

METHODS This research obtained data from four rounds of the China Family Panel 

Studies 2010-2016, with a sample size of 14,960 households. This study defined CHE 

as the point at which annual household health payments exceeded 40% of annual 

capacity to pay. Impoverishment is measured by the $1.90 per day poverty line. 

Multivariable logistic regression models were performed to identify impacts of the 

family member with chronic disease on CHE and impoverishment.  

RESULTS Between 2010 and 2016, the incidence of CHE in China decreased from 

19.37% to 15.11%, and from 7.34% to 5.14% for health impoverishment; however, the 

decrease in level of impoverishment less in rural areas (from 8.46% down to 7.81%) 

than in urban areas (from 6.16% down to 3.03%). The gap between impoverishment 

rates across the income quartiles is growing. Multivariable analysis showed that 

households with two or more members suffering chronic diseases were significantly 

more likely to incur CHE (aOR: 2.46, 95% CI: 1.93-3.13) and impoverishment (aOR: 

2.66, 95% CI: 1.87-3.78) compared to households with no members suffering chronic 

diseases, after adjusting for sociodemographic covariates.  

CONCULSIONS Important advances have been made in achieving greater financial 

protection for Chinese citizens. Nevertheless, greater attention to the poor households 

with chronic disease members is needed. Policy-makers in China should focus on 

optimising integrated rural-urban health insurance by expanding the current benefits 

packages and strengthening poverty alleviation efforts. 

 

Keywords catastrophic health expenditure, health impoverishment, socioeconomic 

disparity, China  
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8.1 Introduction 

Under the sustainable development goals (SDG) agenda, advancing universal health 

coverage (UHC) is the centrepiece of health policy in many countries [1]. To achieve 

UHC, some developing countries have conducted a series of health system reforms in 

order to increase access to primary healthcare and to lower the financial burden of 

illness [2]. China officially launched a New Health System Reform (NHSR) in 2009, 

aiming to provide every Chinese citizen with access to healthcare at an affordable cost 

by establishing basic universal provision of safe, effective, convenient, and low-cost 

services. This comprehensive reform resulted in a significant increase in health 

insurance coverage, with 95.7% of the Chinese population being covered by three main 

social health insurance schemes in 2011: the Urban Employee-Based Medical 

Insurance (UEBMI) program, the Urban Resident-Based Medical Insurance (URBMI) 

program, and New Rural Cooperative Medical Scheme (NCMS) [3]. However, strong 

performance in one aspect of UHC (proportion of the population covered) did not 

guarantee strong performance on the other (depth of financial protection). The benefits 

packages and degree of financial protection still vary across public insurance schemes 

in China, especially for people with non-communicable diseases (NCDs) [3]. 

  The key feature of UHC, financial risk protection, needs to be further examined. It can 

be captured by two indicators, namely catastrophic health expenditure (CHE) and 

impoverishment due to health spending [4, 5]. CHE is the official indicator for 

monitoring of UHC financial protection. A low incidence of CHE means people getting 

the care they need are protected from out-of-pocket payments. The second widely-used 

indicator of financial protection is impoverishment due to health costs. Although 

impoverishment is not an official SDG indicator, it supplements the catastrophic 

payment indicator by emphasising the poverty implications of higher health 

expenditures [6].   

  Most previous studies in China have focused on socioeconomic inequality in 

healthcare utilisation among the general population or among people with chronic 

diseases [7-10]. Some studies have also examined the degree of CHE or health 

impoverishment at the sub-national level or in rural areas in China [11-14]. Since 2011, 

only three studies have focused on the trends in financial protection in China at the 

national level; they are all cross-sectional in design [15-17]. The changes over the last 

decade in socio- economic disparity in financial protection in China, and their extent, 
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is still unclear. 

  This study aims to investigate trends in the financial protection in China following the 

health system reform and to assess the extent of disparities in financial protection across 

household groups with one or more members having an NCD diagnosis. Relieving the 

household economic burden of NCDs would be a key step in efforts to alleviate global 

poverty and achieve the SDGs. Here we reported on most up-to-date evidence of recent 

trends and socioeconomic disparities catastrophic health expenditure and health 

impoverishment using data from nationwide household surveys. Identifying population 

groups at risk of catastrophic health expenditure and impoverishment is important for 

targeting interventions involving integrated health insurance or poverty alleviation 

projects. 

8.2 Methods 

8.2.1 Data and Methods 

The analyses in this paper are based on four rounds of the China Family Panel Studies 

(CFPS) conducted in 2010, 2012, 2014 and 2016, respectively. These studies were 

funded by the 985 Program at Peking University and carried out by the Institute of 

Social Science Survey at Peking University. The CFPS survey consists of a nationally-

representative sample of Chinese adults aged 16 and above, and aims to identify 

China’s social, economic, demographic, and health changes [18]. The CFPS baseline 

survey gathered data across 25 provinces in China, using a multistage probability 

sampling approach. The sample for the 2010 CFPS baseline survey through a multi-

stage probability was drawn with implicit stratification. Each sub-sample in the CFPS 

was drawn at three levels: county level, village level, then at the household level [19]. 

  For the baseline survey of CFPS, a total of 14,960 households were interviewed, 

eliciting a response rate of 78.5% at the household level in 2010. All the CFPS families 

and members have been tracked through follow-up surveys every two years. After 

excluding cases with missing demographic information, those with missing 

socioeconomic information, those offering no response, and/or those with deceased 

family members, the numbers of households with complete data for analyses amounted 

to 12,982 in 2010, 11,537 in 2012, 12,199 in 2014, and 13,590 in 2016. 

  Household annual consumption expenditure includes the amount spent on disease 
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treatment or healthcare, food, clothing, housing, family equipment and daily necessities, 

communication and transportation, and on education and entertainment, as well as other 

consumption spending. The household income and consumption expenditure in 

Chinese Yuan (CNY) are expressed in 2010 prices using gross domestic product 

deflators and then converted into US$ using the average 2010 exchange rate (i.e. 1 

US$ = 6.62CNY) [20]. We calculate household health spending as a percentage of total 

household expenditure, which is more informative than simply examining raw medical 

expenditure. 

8.2.2 Financial protection indicators 

Financial risk protection is measured by CHE and health impoverishment. This study 

measured CHE by using the indicators suggested by Wagstaff et al. [5]. Although there 

is no consensus on the threshold value, this study estimates CHE by applying the 

threshold of 40%. In this study, the capacity to pay used non-food household 

consumption expenditure as the denominator.  Catastrophic health expenditure occurs 

when out-of-pocket health expenditure equals or exceeds 40% of non-food household 

consumption expenditure [5]. 

  This study calculated the proportion of households impoverished due to large 

healthcare payments. Impoverishment due to healthcare payments means that a non-

poor household becomes impoverished after paying for healthcare. It is also defined as 

a binary variable, taking the value of one when household consumption expenditure per 

capita is equal to or higher than the poverty line, but lower than this line after 

subtracting per capita household health spending. In order to examine the poverty level 

of the entire population of China and better compare with other countries,  this study 

used the international 1.90 US$ (12.86 CNY in 2010) per day poverty line of 

consumption expenditure as defined by the World Bank and often referred to as the 

extreme poverty line. It is an update on the old $1.25 per day poverty line and underlies 

the SDG target of 1.1 [21]. After adjustment of the 2010 exchange rate, this poverty 

line is equal to 4694.65 CNYs per year on 2010 prices [22]. The poverty level estimated 

by using the international poverty line would be higher than the level of using the China 

national poverty line (annual income of 2,300 CNY (around $365) for residents in rural 

areas). 

  A person with non-communicable diseases was defined as an individual self-reported 
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to have been diagnosed with diabetes, hypertension, heart disease, malignant tumour, 

rheumatic arthritis, stroke, digestive disease, liver disease, kidney disease and/or other 

NCDs during the last six months. These conditions cover the vast majority of people 

with chronic diseases in China. The number of household members suffering from 

NCDs was divided into three groups: none, one, and two or more members. 

8.2.3 Statistical analysis  

A chi-square test was used to estimate the difference in catastrophic health expenditure 

and impoverishment due to health spending across household location groups and NCD 

family groups. This study applied multivariable logistic regression models to examine 

the impact of household NCD members on CHE and health impoverishment (binary 

outcome variables), based on the data from the CFPS survey in 2016. The main 

covariates included: the number of household member with NCDs (that is, any member 

had doctor-diagnosed NCDs in the past six months); household location (rural or urban); 

income quartiles (per-capita household annual income); geographical region (east, 

central and west); household size (1-2, 3-4, and over 5 family members); having 

children (that is, individuals younger than 15 years in the household); and having older 

people (that is, individuals aged 60 or older in the household). Households were ranked 

according to family income per capita and grouped into four quartiles.  

  Several variables of the household head were also taken into account, including gender 

(female, male), age (<45, 46–60, 60+), marital status (married and partnered, single, 

and other), education (illiterate, primary school, middle school, college and above), 

employment status (yes, no), and having health insurance (yes, no). This study 

presented the adjusted odds ratio (aOR) and 95% confidence intervals (CI) for results 

in logistic regression analysis. All statistics were weighted to account for the multistage 

sample design of the CFPS survey and non-responsive families. All statistical analyses 

were conducted using STATA 15.0. P-values less than 0.05 are used as statistically 

significant. 

8.3 Results 

8.3.1 Descriptive characteristics 

Table 8.1 shows the basic characteristics of households interviewed in 2010, 2012, 
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2014, and 2016. From 2010 to 2016 the proportion of households in the rural area 

slightly decreased from 51.12% to 44.05%. The eastern region contained the most 

surveyed households, accounting for around 40% of households across the four surveys, 

followed by the central region (around 35%) and western region (around 22%). The 

proportion of households interviewed that contained only one or two members 

increased from 22.95% in 2010 to 30.62% in 2016. The proportion of households with 

at least one member suffering from chronic diseases increased after 2012, and was over 

28% in 2016. Overall, total annual household income in China grew steadily, from 

4,960$ to 8,735$, between 2010 and 2016. Most noticeably, total household 

consumption expenditure and health spending increased by 2.47 times and 1.91 times 

throughout the seven-year period (Table 8.1).  

8.3.2 Trends in financial risk protection  

Table 8.2 shows that household health spending as a percentage of total household 

consumption expenditure decreased from 12.75% in 2010 to 10.85% in 2014, but it 

then increased slightly up to 11.21% in 2016. Similarly, the incidence of catastrophic 

health expenditure declined from 2010 to 2014, and then increased up to 15.11% in 

2016, when a threshold of 40% of the non-food consumption expenditure is adopted. 

Households in rural areas suffered a higher proportion of catastrophic health 

expenditure (17.70% in 2016) than those in urban areas (13.06% in 2016). Families 

with members suffering from NCDs were more likely to incur CHE than healthy 

households.  

In this study, based on the World Bank poverty line ($1.90 per day), a total of 966 of 

12,982 households in 2010 were forced into poverty due to paying for healthcare. This 

study found that the impoverishment rate steadily decreased from 7.39% of households 

to 5.14 % of households between 2010 and 2016. Similarly, families in rural areas and 

those with a member having NCDs had higher impoverishment rates than households 

in urban areas and than those without NCD members (Table 8.2).  

8.3.3 The socioeconomic disparity in financial protection  

Figure 8.1 shows the disparities in catastrophic health expenditure and impoverishment 

due to health spending across household groups between 2010 and 2016. Figure 8.1A 

indicates that while the incidence of CHE among rural households with members 
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having chronic diseases declined between 2010 and 2016, those rural households with 

chronic disease members experienced the highest proportion of CHE and 

impoverishment. The rural-urban disparity in CHE and impoverishment remained 

constant for both healthy families and those with members suffering from chronic 

diseases.  

  In terms of income inequality, a large reduction in CHE incidence occurred among the 

poorest (quartile 1) households from 2010 to 2014 followed by an increase in 2016; 

however, the gap between the poor (quartile 1 and quartile 2) and the wealthy (quartile 

3 and quartile 4) persisted throughout the seven years, with little progress being made 

(Figure 8.1C). The difference in the incidence of impoverishment across the income 

quartiles was growing, with a decreasing trend for the rich (quartile 3 and quartile 4) 

but an increasing trend for the poorest (quartile 1) households from 2010 to 2016 

(Figure 8.1D). 

8.3.4 Determinants  

The multivariable analysis shows, after adjusting for other covariates, that the odds of 

catastrophic health expenditure in a household having one member with NCDs and 

having two or more members with NCDs compared to a household without NCD 

members was 1.88 (95% CI: 1.63-2.17) and 2.46 (95% CI: 1.93-3.13), respectively 

(Table 8.3). Households with one member reporting an NCD (aOR: 1.76, 95% CI: 

1.42-2.19) and with at least two NCD members (aOR: 2.66, 95% CI: 1.87-3.78) were 

significantly more likely to experience medical impoverishment compared to 

households without NCD members (Table 8.4).  

  Households in rural areas were at higher risk of experiencing catastrophic health 

expenditure (aOR: 1.26, 95% CI: 1.09-1.45) and impoverishment because of health 

spending (aOR: 1.57, 95% CI: 1.24-2.00). The risk of CHE and impoverishment were 

also increased among households with an older head or unemployed head; however, 

households with more family members, and those belonging to the rich quartile and 

with a high education level head were significantly associated with decreased 

catastrophic health expenditure and decreased medical impoverishment (Table 8.3 and 

Table 8.4). 
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8.4 Discussion  

This study uses the dataset of the China Family Panel Studies which were collected 

after the New Health System Reform in 2009. This study provides new evidence on 

nationwide trends in the incidence of catastrophic health expenditure and 

impoverishment due to health spending in China following the healthcare reform of 

2009. Important progress has been made in achieving increased financial protection in 

China, with healthcare spending continuing to rise after 2010. In this study, at the 

threshold of 40% of non-food consumption expenditure, the estimated proportion of 

households experiencing CHE decreased from 19.37% in 2010 to 15.11% in 2016. In 

relation to the international poverty line ($1.90 per day), the impoverishment rate 

dropped steadily from 7.39% of households to 5.14 % of households across the seven 

years. Such rates are consistent with previous research findings in China. According to 

a cross-sectional study conducted by Meng, et al. (2012), about 12.9% of the families 

in China suffered from CHE in 2011 [15]. A study, using data from the Fourth National 

Health Service Survey 2008, found that 7.5% of non-poor households became poor as 

a consequence of out-of-pocket payments for healthcare [23]. Findings from the World 

Health Organisation’s Study on Global Ageing and Adult Health (WHO-SAGE) also 

showed that 7.4% of the population fall below the poverty line due to OOP health 

expenditure in China [24]. 

Following the reform, there was a significant increase in insurance coverage, with 

95.7% of the Chinese population being covered by social health insurance schemes by 

2011 [15]. Alongside the expansion of benefit packages from public insurance schemes, 

the effectiveness of financial protection has been improved in China [3]. Furthermore, 

reduction in impoverishment is consistent with the pattern of the National Poverty 

Alleviation Project and health system reform launched by China’s central government. 

Since 2012, China has tailored more effective measures to individuals and households 

to ensure that targeted poorer populations, including people with serious diseases, 

received the assistance they needed. Increased poverty alleviation efforts continue 

through the development of severe disease health insurance and the Medical Assistance 

System for the poor. 

  Compared with other developing countries, China generally encounters higher CHE 

incidence and impoverishment from medical expenditure [25-32], while the occurrence 

of CHE and health impoverishment is slightly less than the rates in India:18.2% in 2012 
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and 8.0% in 2010, respectively [32]. A cross-sectional survey in Nepal showed that 

about 14% of households faced catastrophic health expenditure when the threshold is 

40 % of the capacity to pay [29]. A study in the West of Iran indicated that the rate of 

households facing CHE was 4.8% after the implementation of its Health Sector 

Evolution Plan (HSEP) in 2014 [30]. 

This study compared the degree of financial risk protection among urban and rural 

households. Rural households were at greater risk of experiencing catastrophic health 

expenditure and impoverishment than were urban households. Although there was a 

declining trend both in the rural areas and urban areas from 2010, the rural CHE rate 

was 1.36 times higher than the rate in urban areas and the rate of impoverishment was 

about 2.58 times higher. Meng et al. (2012), using data from the National Health 

Services Survey, also observed that rural households (13.8%) experienced CHE more 

often than urban households (10.9%), at the 40%-threshold [30]. With the data obtained 

from the National Health Services Survey (NHSS) in Shaanxi Province, Xu et al. (2018) 

concluded that the overall level of CHE occurrence in households with chronic disease 

patients remained stable between 2008 and 2013 at about 24% [33]. Specifically, the 

incidence of CHE in rural areas declined from 29% to 24% [33]. 

For the income disparity, this research found that the occurrence of CHE and 

impoverishment from health spending was more common in the poorest population 

quartile. With respect to income-related inequality, some studies in China [15, 23, 33] 

and other countries, such as Vietnam, Nepal, Kenya and Georgia, showed similar 

results to this study [34]. In this study, the income disparity of CHE incidence was 

alleviated dramatically between 2010 and 2012, then stayed at a stable level. The trend 

of impoverishment in the richest and middle-income groups experienced a decline from 

2010 to 2016, while the rate for the poorest groups exhibited growth over the same 

period. Consequently, a growing disparity in impoverishment between the poor and the 

rich was apparent during this period. Because of the great impetus from China’s health 

system reform, the risk of CHE and impoverishment was reduced to some extent; 

however, it appears that the 2009 reforms mostly benefitted middle-and-high income 

households, while even some reverse effects were experienced by the poorest income 

households. In other words, the improvement of NCMS played a limited role in the 

reduction of economic burdens from NCDs for the poorest families this period. The 

continuous growth in health spending and high rates of CHE in China also suggest that 
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the support provided by benefits packages from health insurances may have been 

outweighed by increased utilisation of healthcare and by higher charges. 

The multivariable analysis shows that the number of NCD members in a household 

is a key determinant of catastrophic health expenditure, after adjusting for other 

covariates. Households with one and two or more NCD members are 1.76 and 2.66 

times more likely to suffer catastrophic health expenditure. The impoverishment risk 

for families having one NCD member and two or more members is 1.88 and 2.46 times 

higher respectively than for those with no NCD members. This finding is also consistent 

with a China study which concluded that CHE risk is associated with the number of 

family members with chronic disease and their utilisation of medical treatment and 

healthcare expenditure [35]. Hwang et al also supported this conclusion, as well as 

revealing the persistence of an almost linear relationship between OOP payments and 

chronic diseases [36]. The risks of CHE and impoverishment are closely linked with 

households’ economic status. Households in rich quartiles are at less risk of suffering 

CHE and impoverishment, a finding consistent with other studies. [37, 38] Moreover, 

logistic regression models show that demographic factors such as household size, 

residence location, age, education, and employment status of the household head exert 

an influence on financial protection, as reported in other studies [39, 40]. Rural 

households and those with an older or unemployed head were significantly more likely 

to experience CHE and impoverishment. 

Optimising a health insurance system plays an extremely important role in improved 

financial risk protection. At the end of 2015, China had officially announced the merger 

of the UEBMI and the NCMS [41], representing a commendable milestone towards 

universal health coverage [42]. However, the current health insurance system still 

leaves much financial risk for households to bear, and a high incidence of 

impoverishment. In the implementation of this integration, the most critical element 

was the further extension of funding pools and narrowing of disparities in covered 

services and medications between the Unified Resident Health Insurance and UEBMI 

[3]. This new phase in China’s reform needs special attention devoted to disadvantaged 

groups, particularly the poor and households with members suffering NCDs. Extending 

insurance coverage to include long-term care for chronically ill patients, outpatient 

services, essential medications, and rehabilitation services should be a priority. The 

reform of the Public Medical Assistance System could be deeply integrated with 
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National Poverty Alleviation Projects, giving priority to a comprehensive benefits 

package with services and cost-sharing mechanisms for poor households and those with 

two or more NCD members. 

This study had important strengths. unlike previous studies in China, this one 

analysed the panel data at the national level, assessing catastrophic health expenditure 

and medical impoverishment at the same time. This study provided a more complete 

understanding of the trends in financial protection following the NHSR in China by 

using the international definition of CHE and the 1.90$ per day poverty line. It will 

contribute to a deeper understanding of reform policies related to universal healthcare 

coverage in China while offering further analysis of the economic burden of NCDs in 

developing countries. The major limitation of this study is that it is based on repeated 

cross-sectional data. Ideally, longitudinal or panel studies would be conducted to 

estimate the causal effect of financial risk resulting from family members with NCDs. 

Additionally, about 25% of families were missing income-related information between 

the 2010 and 2016 surveys. To account for non-response bias and loss of follow-up, 

this study adjusted the analysis by using the created weights for households.  

8.5 Conclusion 

While important advances have been made in achieving increased financial 

protection in China, the protection of vulnerable groups from the experience of CHE 

and health-related impoverishment remains a challenge. Programs should specifically 

target susceptible populations, such as the poor, people in rural areas, and families 

having members with chronic diseases. Policymakers in China should focus on 

developing more effective expenditure control strategies by payment system reform and 

by optimising the integrated Rural-Urban Resident Health Insurance scheme to improve 

its effectiveness. 
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Table 8.1 Characteristics of survey households from the China Family Panel Studies, 

China, 2010-2016 
Variable 2010 2012 2014 2016 

N % 95% CI N % 95% CI N % 95% CI N % 95% CI 

Household 12,982 11,537 12,199 13,590 

Location                 

Rural 6,729 51.12 44.82 57.38 6,253 49.05 43.35 54.77 6,460 49.47 44.67 54.28 6,746 44.05 39.46 48.75 

Urban 6,253 48.88 42.62 55.18 5,284 50.95 45.23 56.65 5,739 50.53 45.72 55.33 6,844 55.95 51.25 60.54 

Region                 

East 5,908 39.66 30.97 49.05 5,142 40.56 31.77 50.00 5,517 43.53 35.20 52.25 6,148 44.80 36.61 53.28 

Central 3,810 36.37 27.66 46.07 3,442 36.25 27.65 45.84 3,646 33.93 26.10 42.75 3,957 33.23 25.59 41.86 

West 3,264 23.97 16.55 33.38 2,953 23.19 15.88 32.57 3,036 22.54 15.64 31.35 3,485 21.97 15.23 30.62 

Family size                 

One-two 2,901 22.95 20.85 25.19 2,745 25.56 23.23 28.05 3,419 27.17 24.86 29.61 4,051 30.62 28.50 32.83 

Three-four 6,198 49.57 47.75 51.40 5,212 46.16 44.20 48.13 5,129 43.11 41.30 44.94 5,388 40.88 39.39 42.38 

 Five 3,883 27.48 24.59 30.57 3,580 28.28 25.47 31.26 3,651 29.72 26.92 32.68 4,151 28.50 26.00 31.15 

Having children                

No 7,415 56.86 54.07 59.60 6,401 57.02 54.21 59.79 6,979 56.41 53.82 58.97 8,047 60.50 58.08 62.86 

Yes 5,567 43.14 40.40 45.93 5,136 42.98 40.21 45.79 5,220 43.59 41.03 46.18 5,543 39.50 37.14 41.92 

Having elderly members              

No 10,100 78.89 77.54 80.18 8,597 74.07 72.34 75.73 8,567 70.96 69.33 72.54 9,263 68.43 66.90 69.92 

Yes 2,882 21.11 19.82 22.46 2,940 25.93 24.27 27.66 3,632 29.04 27.46 30.67 4,327 31.57 30.08 33.10 

Number of NCD members               

None 9,872 77.76 75.83 79.58 8,905 78.58 76.80 80.25 8,632 72.69 70.55 74.73 9,626 71.93 70.12 73.67 

One 2,539 18.50 17.04 20.05 2,219 18.19 16.88 19.56 2,939 22.48 20.88 24.16 3,253 23.14 21.69 24.66 

 Two 571 3.74 3.16 4.43 413 3.24 2.62 3.99 628 4.83 4.13 5.65 711 4.93 4.36 5.57 

Income and expenditure, (US$), mean, 95CI 
           

THI - 4960  4503 5447 - 5935 5534 6335 - 6810 6308 7312 - 8735 7606 8756 

THE - 3760  3495 4048 - 5724 5297 6151 - 7061 6562 7559 - 9284 8081 9309 

Food - 1264  1186 1349 - 2179 2043 2314 - 2422 2236 2608 - 2928 2565 2919 

Health - 490  449 534 - 571 520 621 - 706 638 774 - 935 805 946 

CI, confidence interval; THI, total annual household income; THE, total household annual 

consumption expenditure.  
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Table 8.2 Trends towards financial protection by the household location and NCD 

member group, China, 2010-2016 

Variable 2010 2012 2014 2016 Annual 

change  % 95% CI P value % 95% CI P value % 95% CI P value % 95% CI P value 

Health spending as a share of THE 

All 12.75 11.89 13.61  10.97 10.24 11.70  10.85 10.23 11.46  11.21 10.68 11.74  -0.26 

Rural 14.21 12.87 15.55 <0.001 11.91 10.77 13.04 <0.001 12.67 11.80 13.53 <0.001 12.96 12.20 13.72 <0.001 -0.21 

Urban 11.22 10.41 12.04  10.07 9.37 10.77  9.07 8.46 9.67  9.83 9.29 10.38  -0.23 

None NCD 11.15 10.30 12.00 <0.001 9.72 8.96 10.49 <0.001 8.89 8.32 9.47 <0.001 9.10 8.59 9.60 <0.001 -0.34 

One NCD 17.42 15.96 18.88  15.12 14.01 16.22  15.44 14.41 16.46  15.80 14.91 16.69  -0.27 

 Two NCDs 22.81 20.27 25.36  17.95 15.20 20.70  18.89 16.75 21.03  20.57 18.08 23.05  -0.37 

Catastrophic health expenditure 

All 19.37 17.81 20.93  16.28 14.82 17.74  14.35 13.16 15.55  15.11 14.09 16.12  -0.71 

Rural 22. 13 19.95 24.31 <0.001 18.61 16.32 20.89 <0.001 17.14 15.32 18.96 <0.001 17.70 16.27 19.13 <0.001 -0.74 

Urban 16.48 14.62 18.34  14.03 12.44 15.63  11.62 10.38 12.86  13.06 11.84 14.29  -0.57 

None NCD 16.70 15.09 18.31 <0.001 13.65 12.22 15.08 <0.001 10.92 9.74 12.11 <0.001 11.48 10.54 12.43 <0.001 -0.87 

One NCD 27.25 24.42 30.07  25.49 22.41 28.57  22.39 20.24 24.53  23.08 21.13 25.02  -0.70 

 Two NCDs 35.79 30.46 41.11  28.28 22.35 34.21  28.53 22.66 34.41  30.58 25.75 35.41  -0.87 

Impoverishment due to health spending,1.9 US$/day 

All 7.34 6.54 8.14  6.78 5.91 7.65  5.54 4.83 6.24  5.14 4.53 5.74  -0.37 

Rural 8.46 7.31 9.62 0.004 8.60 7.56 9.64 <0.001 7.87 6.89 8.86 <0.001 7.81 6.91 8.71 <0.001 -0.11 

Urban 6. 16 5.12 7.21  5.03 4.01 6.04  3.25 2.54 3.96  3.03 2.38 3.69  -0.52 

None NCD 6.40 5.61 7.19 <0.001 5.97 5.17 6.78 <0.001 4.54 3.87 5.21 <0.001 3.82 3.29 4.36 <0.001 -0.43 

One NCD 9.84 8.18 11.50  9.96 7.83 12.09  7.86 6.60 9.13  7.83 6.45 9.21  -0.34 

 Two NCDs 14.53 10.28 18.77  8.44 4.76 12.11  9.67 6.10 13.23  11.72 8.66 14.79  -0.47 

CI, confidence interval; THE, total household annual consumption expenditure.  

P values reported for family group differences. Annual change, Absolute annual proportion of 

change between 2010 and 2016. Chi-square test for catastrophic health expenditure and 

impoverishment due to health spending across household groups.  
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Table 8.3 Association between the number of NCD members and catastrophic health 

expenditure, by multivariable analysis 

Covariates, reference Unadjusted 

OR 

95% CI 

 

P value  Adjusted 

OR 

95% CI 

 

P value 

Number of NCD members, none     
 

    

One  
2.33  2.05  2.67  <0.001  

 
1.88  1.63  2.17  <0.001  

≥ Two 3.38  2.69  4.23  <0.001   2.46  1.93  3.13  <0.001  

Location, urban 1.38  1.22  1.56  <0.001   1.26  1.09  1.45  0.002  

Region, east 
    

 
    

Central 
1.00  0.87  1.14  0.961  

 
0.91  0.78  1.05  0.187  

West 
0.87  0.74  1.03  0.105  

 
0.87  0.73  1.04  0.131  

Family size, one-two     
 

    

Three-four 0.34  0.30  0.40  <0.001   0.53  0.44  0.63  <0.001  

 Five 0.40  0.34  0.47  <0.001   0.48  0.38  0.59  <0.001  

Having children, no 0.42  0.37  0.48  <0.001  
 

0.75  0.62  0.90  0.002  

Having elderly members, no 3.06  2.71  3.47  <0.001  
 

1.73  1.46  2.04  <0.001  

Household income per capita, quartile 1     
 

    

Quartile 2 
0.71  0.60  0.83  <0.001  

 
0.96  0.80  1.14  0.617  

Quartile 3 0.52  0.44  0.62  <0.001   0.71  0.59  0.86  <0.001  

Quartile 4 (richest) 0.51  0.43  0.61  <0.001   0.62  0.50  0.77  <0.001  

Age of household head, <45 years     
 

    

46-60 years 
2.31  1.92  2.79  <0.001  

 
1.72  1.40  2.11  <0.001  

≥60 years 
5.99  5.02  7.15  <0.001  

 
1.90  1.52  2.39  <0.001  

Gender of household head, female 1.04  0.92  1.17  0.562  
 

0.97  0.85  1.11  0.674  

Marital status, married & partnered 1.24  1.06  1.46  0.007   0.74  0.62  0.89  0.002  

Education of household head, illiterate          

Primary school 
0.64  0.55  0.75  <0.001  

 
0.88  0.74  1.04  0.137  

Middle school 
0.40  0.34  0.46  <0.001  

 
0.70  0.59  0.83  <0.001  

College & above 
0.25  0.19  0.34  <0.001  

 
0.73  0.51  1.05  0.085  

Household head employed, Yes 2.50  2.21  2.84  <0.001  
 

1.72  1.48  2.02  <0.001  

Having health insurance, No 1.02  0.80  1.30  0.861   1.00  0.78  1.30  0.975  

CI, confidence interval; OR, odds ratio; AOR, the adjusted odds ratio - adjusted for place of residence, 

region, family size, having children, having elderly members, household annual income, and the age, 

gender, marital status, education level, employment and health insurance of household head.  



146 

 

Table 8.4 Association between the number of NCD members and impoverishment 

due to health spending, by multivariable analysis 

Covariates, reference Unadjusted 

OR 

95% CI 

 

P value  Adjusted 

OR 

95% CI 

 

P value 

Number of NCD members, none     
 

    

One  
2.17  1.77  2.67  <0.001  

 
1.76  1.42  2.19  <0.001  

≥ Two 3.53  2.55  4.89  <0.001   2.66  1.87  3.78  <0.001  

Location, urban 2.52  2.05  3.09  <0.001   1.57  1.24  2.00  <0.001  

Region, east 
    

 
    

Central 
1.20  0.96  1.49  0.103  

 
1.05  0.84  1.32  0.652  

West 
1.16  0.91  1.49  0.239  

 
0.90  0.70  1.17  0.453  

Family size, one-two     
 

    

Three-four 0.44  0.35  0.56  <0.001   0.59  0.44  0.78  <0.001  

 Five 0.78  0.62  0.98  0.030   0.69  0.51  0.94  0.019  

Having children, no 0.78  0.64  0.95  0.013  
 

1.02  0.78  1.32  0.898  

Having elderly members, no 2.25  1.86  2.72  <0.001  
 

1.16  0.91  1.47  0.234  

Household income per capita, quartile 1     
 

    

Quartile 2 
0.68  0.54  0.84  0.001  

 
0.85  0.67  1.07  0.170  

Quartile 3 0.34  0.26  0.44  <0.001   0.48  0.36  0.63  <0.001  

Quartile 4 (richest) 0.08  0.05  0.12  <0.001   0.13  0.08  0.22  <0.001  

Age of household head, <45 years     
 

    

46-60 years 
2.07  1.56  2.76  <0.001  

 
1.45  1.08  1.94  0.014  

≥60 years 
4.27  3.25  5.60  <0.001  

 
1.68  1.20  2.36  0.002  

Gender of household head, female 1.12  0.93  1.36  0.227  
 

1.07  0.87  1.32  0.494  

Marital status, married & partnered 1.04  0.80  1.35  0.761   0.83  0.61  1.11  0.210  

Education of household head, illiterate          

Primary school 
0.65  0.51  0.82  <0.001  

 
0.85  0.66  1.08  0.186  

Middle school 
0.32  0.25  0.40  <0.001  

 
0.62  0.47  0.80  <0.001  

College & above 
0.03  0.01  0.11  <0.001  

 
0.16  0.04  0.66  0.011  

Household head employed, Yes 1.50  1.22  1.84  <0.001  
 

1.38  1.07  1.78  0.014  

Having health insurance, No 1.73  1.09  2.73  0.020   1.52  0.93  2.50  0.097  

OR: odds ratio; AOR: the adjusted odds ratio - adjusted for place of residence, region, family size, 

having children, having elderly members, household annual income, and the age, gender, marital status, 

education level, employment and health insurance of household head.
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Figure 8.1 Trends and disparities in catastrophic health expenditure and 

impoverishment due to health spending across household groups, 2010-2016 
Notes: 1A, incidence of catastrophic health expenditure between households with NCD members and 

those without NCD members within rural and urban areas. 1B, incidence of impoverishment due to 

health spending between households with NCD members and those without NCD members within rural 

and urban areas. 1C, incidence of catastrophic health expenditure across per capita household income 

quartile. 1D, incidence of impoverishment due to health spending across per capita household income 

quartile.  
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Chapter nine: General discussion 
 

Summary 

Firstly, in this chapter, the principal findings of the thesis are summarised; and the 

policy implications of the findings are discussed along with the recommendations. 

Secondly, the strengths and limitations of my research and the two datasets (CHARLS 

and CFPS) are discussed. Thirdly, future directions for research in this field are 

suggested, followed by overall conclusions. 

9.1 Summary of findings 

Under the sustainable development goals agenda, advancing universal coverage is the 

centrepiece of health policy in many countries [9, 10]. To achieve UHC, some 

developing countries have introduced a series of health system reforms to increase 

access to primary healthcare and to lower the financial burden of illness [11]. To 

address the burden of NCDs and achieve UHC, China officially launched the new 

health system reform in 2009, which resulted in a significant increase in health 

insurance coverage [12]. Following China's health system reform, however, the 

changes in, and the extent of, socioeconomic disparities in healthcare and financial 

protection in NCD population are still unclear. Additionally, there is little evidence on 

the impact of NCD multimorbidity on health service use, out-of-pocket spending, and 

CHE by various social health insurance schemes in China. This thesis investigates 

trends and socioeconomic inequalities in health service utilisation and financial risk 

protection among individuals with NCDs in China, using five sub-projects. 

Based on the nationwide longitudinal data from CHARLS and CFPS, my doctoral 

research has examined: (1) the level of effective coverage of hypertension treatment; 

(2) socio-economic and regional disparities in healthcare for hypertension; (3) the 

relationships between multiple chronic diseases, health service utilisation, and financial 

burden by population groups; and (3) the trends in CHE and health impoverishment in 

China from 2010 to 2016. Overall, these findings suggest that China has made some 

good progress in the provision of, access to, and uptake of healthcare service as well as 

some improvements in financial risk protection for Chinese citizens over the last 10 
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years.  However, more effort is required to reduce socioeconomic health inequalities by 

providing more effective treatments and greater financial protection for patients with 

NCDs, particularly people with multiple health conditions. 

The first study (chapter 4) applied the WHO concept of effective coverage to estimate 

the effectiveness of hypertension treatment in China, considering sub-optimally treated 

hypertensive patients (that is, those patients who are not fully controlled but with partial 

reductions in blood pressure). These findings revealed a large gap between treatment 

coverage and effective coverage for hypertension care among Chinese adults. The level 

of effective coverage of hypertension treatment in China was still very low. 

Considerable variations in effective coverage of hypertension treatment were observed 

between patients without health insurance and those with it. This research also 

identified significant differences in treatment coverage for hypertensive individuals 

across social health insurance schemes. Social health insurance schemes, particular the 

UEBMI, play a significant role in improving both treatment coverage and effective 

coverage for hypertension care. However, patients enrolled in NCMS have lower 

effective coverage of hypertension treatment than those people enrolled in UEBMI, in 

large part because the NCMS did not cover the cost of outpatient care. 

In the second study (chapter 5), the findings indicated that hypertension care and the 

use of health services were disproportionately higher among wealthy individuals in 

China in 2015. Compared with medication treatment, outpatient service, and health 

education, the most unequal indicator was inpatient care, also more heavily utilised by 

wealthy individuals. The third study (chapter 6) suggested China also needs to make 

more effort to reduce geographic disparities and provide more effective treatments and 

higher quality care for patients with hypertension, even though it has made impressive 

progress in the improvement of regional inequalities in hypertension care over time. 

The fourth study (chapter 7) indicated that chronic disease multimorbidity was 

common among middle-aged and elderly Chinese adults from 2011 to 2015. The more 

affluent might be reporting more multimorbidity than their more deprived counterparts 

because they have better access to health services and are more likely to have other 

conditions identified. In China, multimorbidity is associated with higher levels of health 

service use and a greater financial burden, even among the most affluent and those 

covered by more generous social health insurance schemes. Concerted efforts are 
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needed to reduce health inequalities due to multimorbidity, and its adverse economic 

impact on financial risk protection in population groups in China. Social health 

insurance reforms must place greater emphasis on reducing out-of-pocket spending for 

patients with multiple chronic diseases to provide greater financial risk protection to 

those at risk of high out-of-pocket spending due to multimorbidity. 

In the fifth study (chapter 8), the findings suggested that important advances have been 

made in achieving greater financial protection for Chinese citizens since the new health 

system reforms in 2009. Between 2010 and 2016, the incidence of CHE and health 

impoverishment in China decreased; however, the decrease in level of impoverishment 

was less in rural areas than in urban areas. The gap between impoverishment rates 

across income quartiles was growing. This study showed that households with two or 

more members suffering NCDs were significantly more likely to incur CHE and 

impoverishment compared to households with no members suffering. 

The results from this thesis confirm that the overall burden of NCD is high in the 

Chinese population. People with NCD multimorbidity experience higher healthcare 

utilisation and greater financial risk. Optimising a health insurance system plays an 

extremely important role in improving financial risk protection. However, the current 

health insurance system still leaves much financial risk for households to bear, and a 

high incidence of impoverishment. In China, the protection of vulnerable groups from 

the experience of CHE and health-related impoverishment remains a challenge. 

At the end of 2015, China had officially announced the merger of the UEBMI and the 

NCMS [94], representing a commendable milestone towards universal health coverage 

[95]. In the implementation of this integration, the most critical element was the further 

extension of funding pools and narrowing of disparities in covered services and 

medications between the URHI and UEBMI [9]. This new phase in China’s reform 

needs special attention devoted to disadvantaged groups, particularly the poor and 

households with members suffering NCDs. Extending insurance coverage to include 

long-term care for chronically ill patients, outpatient services, essential medications, 

and rehabilitation services should be a priority. As discussed in chapter 7 and 8, the 

reform of social health insurance system could be deeply integrated with National 

Poverty Alleviation Projects (NPAP), giving priority to a comprehensive benefits 

package with services and cost-sharing mechanisms for poor households and those with 
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two or more NCD members. Programs should also specifically target susceptible 

populations, such as individuals with multimorbidity and people living in rural and 

remote areas.  

9.2 Strengths and limitations  

9.2.1 Strengths of research   

This study and the datasets used in this thesis have several strengths.  

Firstly, the sub-project (chapter 4) is the first China study to apply the metric of 

effective coverage to estimate the effectiveness of hypertension treatment, using a 

nationally representative longitudinal dataset. It is difficult to identify hypertensive 

individuals with partially controlled blood pressure using previous cross-sectional 

studies, but the longitudinal data is able to account for sub-optimally-treated 

hypertensive patients with partial reductions of blood pressure over time. In contrast to 

approaches that only calculate the rate of uncontrolled and well-controlled hypertensive 

cases, applying the metric of effective coverage (healthcare for hypertension or other 

NCDs) has the advantage of estimating actual health gain due to intervention over time 

using longitudinal datasets, regardless of whether some biomarkers are below/above 

the expected targets in clinical guidelines (for example, 90/140 mmHg for hypertension 

treatment). The usefulness of the effective coverage metric is that it can contribute to a 

deeper understanding of reform policies related to primary care and public health 

services for people with NCDs in China and other developing countries. 

Secondly, in chapter 5, trends and socioeconomic inequalities were evaluated in 

healthcare and control of hypertension between 2011 and 2015 in China. This research 

will contribute to a deeper understanding of policy reforms policies related to primary 

health care and public health services. However, there are very few longitudinal studies 

from China assessing the geographic distribution of hypertension management 

following the health system reforms. The third sub-project (chapter 6) examined trends 

and geographic variations in the diagnosis, treatment and control of hypertension in 

China. The association of geographic correlates with hypertension care was 

investigated by applying random-effects models which could estimate the effects of 

those factors that do not change over time in the longitudinal analysis or in panel studies. 
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Additionally, the impact of antihypertensive medication treatment on reduction of blood 

pressure, was also investigated, by using panel analysis and controlling for changes in 

treatment status for different periods.  

Thirdly, although there are several studies from developed countries exploring the 

burden and causes of multimorbidity, this topic is still an emerging area of research 

inquiry in developing countries [30-33, 86-90].  There is a lack of evidence on the 

impacts of multimorbidity on health service use and financial protection in China [86, 

89]. No national-level studies performed panel analysis. The sub-project (chapter 7) is 

the first longitudinal analysis to examine socio-economic group differences in the 

prevalence of multimorbidity in China, and to consider the impact of those differences 

on healthcare utilisation and catastrophic health expenditure. Such knowledge gaps 

limit the capacity to identify populations at particular risk of multiple chronic 

conditions and to develop specific interventions to prevent multimorbidity. Further 

research in this field is therefore urgently required to generate better evidence to 

improve healthcare delivery and patient outcomes, and ensure financial protection for 

people with multimorbidity (as described in the following section 9.3). 

Finally, most previous studies have focused on socioeconomic inequality in healthcare 

utilisation among the general population or among people with chronic diseases [14-

17]. Some local studies have also examined the degree of CHE or health 

impoverishment at the provincial level or in rural areas in China [18-21]. However, the 

changes over the last decade in socio-economic disparity in financial protection in 

China and their extent are still unclear. This thesis reported on the most up-to-date 

evidence of recent trends and socio-economic disparities in CHE and health 

impoverishment using data from a nationwide household survey. Based on findings 

from the panel analysis, this study can provide a complete understanding of the trends 

in financial risk protection after 2009, and contribute to a deeper understanding of 

reform policies related to health insurance and to China’s poverty alleviation projects. 

9.2.2 Limitations of research 

Firstly, the CHARLS used by this study only considered the middle-aged and older 

population in China. The effective coverage of hypertension treatment and the 

prevalence of NCD multimorbidity in younger Chinese adults and in the whole 
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population need to be investigated in future studies, using relevant datasets from other 

data sources.  

Secondly, around 20% of participants have missing values for anthropometric and 

physical measurements (including blood pressures) for the CHARLS survey period, 

2011 to 2015. Additionally, around 25% of families are missing income-related 

information in the survey of CFPS between 2010 and 2016.  In the results, I reported 

both weighted and unweighted results, while imputation methods could not be used due 

to a relatively high proportion of missing values for the outcome variables. The weights 

provided by CHARLS and CFPS teams take account of the national representativeness 

of the results and the missing anthropometric measurements. To account for non-

response bias and loss of follow-up, this study adjusted all analyses by using the created 

weights at the individual level and household level. There is a close similarity between 

the weighted and unweighted results, which indicates that the sampling procedures used 

in both CHARLS and CFPS reflect good representativeness at the national level. 

Thirdly, due to a high and growing coverage of health insurance in China after the 

reform, there is a low proportion (less than 10%) of participants without health 

insurance in both CHARLS and CFPS, meaning there is comparison group that might 

affect the reliability of the estimate of effectiveness for health insurance schemes on 

healthcare utilisation and financial risk protection among individuals with hypertension 

or multimorbidity. 

Furthermore, in the study of multimorbidity, hypertension was identified by 

measurement of individuals’ blood pressure, which partially reduced the recall bias of 

self-reported diagnosis. The use of self-reported measures of NCDs (except 

hypertension) and healthcare utilisation, however, may underestimate their prevalence, 

particularly for older persons and those from lower socio-economic and educational 

backgrounds who may be more likely to under-report. The CHARLS questionnaire did 

not ask about all chronic diseases typically included in clinical database studies. 

Outpatient visits were not specific for NCDs and might include unrelated visits for other 

conditions. As mentioned, this study only included middle-aged and older populations 

in China. 
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9.3 Future research directions 

Future research in this field in China and other countries should consider the following  

I). This thesis demonstrated the usage of effective coverage as a metric to monitor 

effectiveness of healthcare for hypertension. Findings showing large differences in 

results comparing crude coverage (treatment coverage) and effective coverage. The 

usage of effective coverage should be expanded to other chronic health conditions, 

including healthcare for cardiovascular diseases, diabetes, stroke, cancer and mental 

illness. At the health system level, identifying an indicator that can adequately capture 

the multiple factors underlying the UHC initiative is a big challenge [145]. Based on 

high-quality data, this concept and metric can be readily applied in monitoring the 

progress towards UHC and health system performance at the national level, which 

unites individual and intervention characteristics into a single metric.  

The effective coverage metric for NCDs treatment that is used in this thesis can also be 

adopted in other similar datasets, such as the Health and Retirement Study (HRS), the 

English Longitudinal Study of Aging (ELSA), the Survey of Health, Aging and 

Retirement in Europe (SHARE), and the WHO Study on Global AGEing and Adult 

Health (SAGE). Trends analyses within countries and international comparison studies 

in this field are required.   

II). This thesis found substantial variations in healthcare service use and trends in 

financial risk protection for Chinese populations between 2010 and 2016. The new 

rounds of health system reform are ongoing in China, especially the public health 

insurance reform with its changing and expanding benefits packages for individuals 

with chronic diseases. But this study is only looking at a short period following the 

reform. There have been new policies and programmes implemented since then. It is 

warranted to look at the impact of these reformed policies on socioeconomic or 

geographic inequalities in NCD prevention and control. In the near future, four waves 

of data from CHARLS (2011 to 2018) and five rounds of data from CFPS (2010 to 

2018) will be available. For instance, some trend studies, performing the before-and-

after analysis, can then be conducted to examine whether the Unified Rural-Urban 

Residents Insurance scheme has been effective in improving access to primary care, 

provider choice, financial protection, and health outcomes among those with NCDs in 
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China.  Further studies in panel/longitudinal designs should answer the following research 

questions, namely: 1. Is there a positive association between a households poverty 

shortfall and its health out-of pocket budget share? 2. Is there a double burden of 

physical and mental multimorbidity in China? 3. Does an increase in coverage of a 

health insurance scheme always result in a reduction of the prevalence of catastrophic 

expenditures? 

III). The findings this study filled an important gap of the economic burden of 

multimorbidity in China. However, a large proportion of economic burden of chronic 

disease actually outside health system, and on the society. There is a growing interest 

in exploring this issue in developed countries (the UK, USA, and Australia, for instance) 

[40, 163-165]. One study in Australia found a positive association between 

multimorbidity and productivity loss, with significant differences in lost productive 

time between men and women with multimorbidity [163]. Future research is needed 

into the broader social impact of multimorbidity (including productivity loss, damage 

to social relationships, and claims for social benefits), and into the prioritising of 

prevention strategies to improve health outcomes and reduce the financial burden on 

patients with multiple chronic conditions or on families with multimorbidity members. 

There remains a lack of evidence on the impact of multimorbidity patterns/clusters on 

healthcare utilisation and costs. A potential fruitful research program could explore the 

interaction between physical multimorbidity and mental health morbidity, and compare 

it to the impact of a single disease. It also needs to determine any additional effect of 

mental health multimorbidity on clinical outcomes and quality of life by conducting a 

longitudinal analysis. 

9.4 Conclusion 

To conclude, this thesis presents some research findings on effective coverage for 

hypertension care and socioeconomic disparities in healthcare services use among 

Chinese individuals with hypertension. The research is the first panel analysis in China 

to assess socioeconomic group differences in the impact of multimorbidity on 

healthcare utilisation and catastrophic health expenditure. The thesis also provides a 

complete understanding of the trends in financial risk protection following the China 

health system reform. The findings are helpful in informing the development of an 
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equitable health policy that can more effectively provide healthcare services and 

financial risk protection to the growing number of people with NCDs and 

multimorbidity in China and in other developing countries. Furthermore, this study 

contributes to a deeper understanding of reformed policies related to health insurance 

and universal coverage in China. With ongoing reforms of health insurance system, it 

is essential therefore to further evaluate the impact of reformed policies on main aspects 

of UHC (the distribution of population covered, health services and costs covered) and 

on the health outcomes in Chinese populations with NCDs. 
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Abstract  

Background In 2009, China launched a new health system reform with the goal of achieving 

universal health coverage by 2020. This study aimed to assess the trends and socioeconomic 

disparities in financial risk protection in China, and to explore the influence of chronic diseases 

on catastrophic health expenditure and impoverishment due to health payments.  

Methods We used data from the China Family Panel Studies 2010–16, with a sample size of 

14 960 households. We defined catastrophic health expenditure as the point at which annual 

household health payments exceeded 40% of annual capacity to pay. Impoverishment was 

defined as earnings below the poverty line of $1·90 per day. We used multivariable logistic 

regression models to identify the effects of the costs incurred by a family member with chronic 

disease on catastrophic health expenditure and impoverishment. Ethics permission and 

approval were obtained from the Peking University Biomedical Ethics Review Committee 

(IRB00001052-14010). 

 

Findings Between August 13, 2010 and June 28, the incidence of catastrophic health 

expenditure in China decreased from 19·37% (95% CI 17·91%–20·93%) to 15·11% (14·09%–

16·12%), and from 7·34% (6·54%–8·14%) to 5·14% (4·53%–5·74%) for health impoverishment; 

however, the decrease in impoverishment was less in rural areas (from 8·46% to 7·81%) than 
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in urban areas (from 6·16% to 3·03%) in 2010-2016 (p<0·0001). The gap between the 

prevalence of impoverishment across the income quartiles has grown. Multivariable analysis 

showed that households with two or more people with chronic diseases were significantly 

more likely to incur catastrophic health expenditure (odds ratio 2·46 [95% CI 1·93–3·13]) and 

impoverishment (2·66 [1·87–3·78]) compared with households with no people with chronic 

diseases, after adjusting for sociodemographic covariates.  

Interpretation Important advances have been made in improving financial protection for 

Chinese citizens. Nevertheless, increased attention to poor and rural households with people 

with chronic diseases is needed. Policymakers in China should focus on optimising integrated 

rural–urban health insurance by expanding the existing benefit packages. Moreover, 

increased efforts to alleviate poverty should be continued through further development of 

China’s medical assistance system for poor people. 
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Abstract 

Background Multimorbidity (the presence of two or more chronic conditions) is a 
significant contributor to inequalities in health care and has become the major 
unaddressed challenge for the health system in China. We assessed the distribution 
of multimorbidity in relation to economic status and the relationships between 
multimorbidity, health-care use, and catastrophic health expenditure. 

Methods We conducted a longitudinal study using three waves of data (in 2011, 2013 
and 2015) from the China Health and Retirement Longitudinal Study (CHARLS), 
including 12 096 participants aged 45 years and older. Random effects logistic 
regression models were used to determine the sociodemographic correlates of 
multimorbidity, including age, gender, marital status, education, residence location, 

socio-economic status quartiles (yearly per-capita household consumption), health 

insurance, and geographical region. Negative binomial regression models were used 
to assess the relationship between multimorbidity and outpatient visits as well as days 
of hospitalisation. Multivariable logistic regression models were used to estimate the 
effect of multimorbidity on catastrophic health expenditure defined as the point at 

which annual household health payments exceeded 40% of non-food household 

consumption expenditure. The Biomedical Ethics Review Committee of Peking 
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University approved the CHARLS study, and all interviewees were required to provide 
informed consent. The ethical approval number was IRB00001052–11015. 
Findings Overall, 5 566 (46·0%) in 2011, 6 069 (50·2%) in 2013, and 7 399 (61·2%) in 
2015 of 12 096 participants had chronic disease multimorbidity in China. The onset of 
multimorbidity occurred 5–10 years earlier in people in the highest economic quartile 
group than in the lowest group. Multimorbidity was positively associated with health 
service use, including outpatient visits (coefficient 0·25, 95% CI 0·24–0·27) and days of 
hospitalisation (0·31, 0·31–0·35). Multimorbidity is associated with an increased 
likelihood of experiencing catastrophic health expenditure (odds ratio 1·30, 95% CI 
1·27–1·33). These associations appear to be similar among people covered by health 
insurance across economic groups. By contrast, income-related disparities in the 
association between multimorbidity and health service use are more pronounced in 
the population without than with health insurance. 

Interpretation Multimorbidity is associated with higher levels of health service use 
and a greater financial burden to individuals in China. Acceleration of progress to 
achieve universal health insurance coverage could improve disparities in access to 
health care among economic groups. Health-care reforms in China should place 
greater emphasis on reducing out-of-pocket spending for patients with 
multimorbidity. 
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Appendix C-1:  The baseline questionnaire of CHARLS (Part D & E) 
 

 

For more details: http://charls.pku.edu.cn/en/page/about/CHARLS    

The researchers can visit CHARLS official data platform to download the newest 

public data http://charls.pku.edu.cn/en/page/data/2011-charls-wave1   

http://charls.pku.edu.cn/en/page/about/CHARLS
http://charls.pku.edu.cn/en/page/data/2011-charls-wave1
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Appendix C-2:  The physical examination questionnaire of CHARLS 
 

For more details: http://charls.pku.edu.cn/en/page/about/CHARLS    

The researchers can visit CHARLS official data platform to download the newest 

public data http://charls.pku.edu.cn/en/page/data/2011-charls-wave1   

http://charls.pku.edu.cn/en/page/about/CHARLS
http://charls.pku.edu.cn/en/page/data/2011-charls-wave1
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Appendix D:  The family and adult questionnaire for CFPS 

 

For more details: http://opendata.pku.edu.cn/dataverse/CFPS 

The researchers can visit CFPS official data platform to download the newest public 

data http://www.isss.pku.edu.cn/cfps/en/data/public/index.htm 

http://opendata.pku.edu.cn/dataverse/CFPS
http://www.isss.pku.edu.cn/cfps/en/data/public/index.htm
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