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ABSTRACT 

The substantial increase in health expenditure and heavy health financial burden for residents 

are two of the major challenges faced by the health system in China. It is crucial to identify 

the main drivers of health expenditure growth, and also the main drivers of catastrophic 

health expenditure at function level and disease level, so that cost containment policies can be 

focussed in the right areas and targeted measures can be taken to reduce residents’ financial 

risks. It is also important to project China’s current health expenditure by age, disease and 

health care function, analyse the main drivers of health expenditure growth in the future, and 

test the impact of several hypothetical policy interventions on health expenditure to identify 

areas where unproductive cost escalation can be reduced, as well as to estimate the potential 

budgetary implications of government policies.  

Chapter 1 briefly introduces the health system and health system reforms undertaken in the 

past and recently, the remaining challenges for the health system and health financing in 

China, and the aims of this study. 

Chapter 2 reviews the literature, systematically summarises the factors determining health 

expenditure growth and catastrophic health expenditure, and compares different factors 

affecting the growth of health expenditure and catastrophic health expenditure in different 

studies. In considering previous research about determinants of health expenditure growth, 

residents’ financial risk and future trends in health expenditure, gaps in the literature have 

been identified, so further justifying the purpose of this study. Several studies point to the 

importance of disease prevalence, treatment practice and health price inflation as the main 

drivers of health expenditure growth in several countries, but no single study in China has 

looked at the relative contribution of all of these to the recent and rapid health expenditure 

growth. A greater gap in knowledge arises because previous research did not analyse the 

drivers of health expenditure growth by age group and disease group. Moreover, previous 

studies in this country were also limited in that they did not analyse potential variations in 

exposure to catastrophic health expenditure for all types of diseases. 

In other countries, excess health price inflation has been identified as a major factor affecting 

health expenditure growth, but until this study there has been no health price inflation data for 

China. Chapter 3 mainly uses the Laspeyres Price Index method to generate inpatient, 

outpatient, pharmacy pharmaceutical, preventive service, and governance and health 
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financing administration related price indices separately. Then an aggregate health price 

index was calculated by weighting the components. Aggregate health price inflation exceeded 

the gross domestic product (GDP) deflator by 1.1% per annum during the period 2007 to 

2012.   

In Chapter 4, Das Gupta’s decomposition method is used to decompose the changes in health 

expenditure by disease into five main components that include population growth, population 

ageing, disease prevalence rate, expenditure per case of disease, and excess health price 

inflation. During the period from 1993 to 2012, growth in health expenditure in China was 

mainly driven by a rapid increase in real expenditure per prevalent case. This factor 

contributed 8.4 percentage points of the 11.6% annual average growth. Excess health price 

inflation and population growth contributed 1.3% and 1.3% respectively. The effect of 

population ageing was relatively small, contributing only 0.8% per year. Reductions in 

disease prevalence rates reduced the growth rate by 0.3 percentage points. 

In Chapter 5, age and disease specific inpatient, outpatient, and pharmacy pharmaceutical 

expenditures are projected using a component-based projection model. Five factors affecting 

health expenditure growth are modelled: population, age structure, disease prevalence rates, 

services per case of disease, and unit cost. Three policy scenarios are analysed: trends in 

health expenditure if health service utilisation reaches and is held at a benchmark level, and 

the effects of reduction in smoking rates and hypertension. Health expenditure in China is 

projected to increase at 8.4% per annum from 2015 to 2035. This growth will mainly be 

driven by rapid increases in services per case of disease and unit cost, which contribute 

respectively 4.3 and 2.4 percentage points. By 2035 over 60% of health expenditure is 

expected to be on the population aged 60 and above. Inpatient expenditure is expected to 

grow at an average of 9.2% per year compared to 7.3% for outpatient expenditure. 

Circulatory disease expenditure is projected to increase sharply, from 18.7% to 23.4% of 

health expenditure. Three percent of GDP is expected to be saved by slowing the growth of 

inpatient health service utilisation once the benchmark level is reached. Health expenditure is 

expected to be reduced by 3.5% if the smoking rate is cut in half and by 3.4% if hypertension 

is cut by 25% by 2035. 

At the micro-level, Chapter 6 analyses the main drivers of incidence of household 

catastrophic health expenditure (CHE) in different regions that have different economic 

development levels using a common household health survey. The major drivers of the 
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incidence of CHE by function and disease level are identified. The incidences of CHE caused 

by inpatient out-of-pocket payment (OOP), outpatient and pharmacy pharmaceutical OOPs 

and by different diseases were estimated under different methods. Determinants of CHE were 

examined using logistic regression in the different regions. Outpatient and pharmacy 

pharmaceutical OOP were identified as the major drivers of household CHE. Circulatory 

diseases, endocrine, nutritional and metabolic diseases, neoplasms, respiratory diseases, 

digestive diseases, injuries, and musculoskeletal diseases are the main diseases of the 

households experiencing CHE. This research also found that the incidence of CHE in an 

economically developed province is higher than that of an economically developing province. 

In Chapter 7, the main findings from all aspects of this research are brought together and 

clearly illustrate the original contribution of the study to knowledge in the area of health 

expenditure structure, components and future trends in China. A health price index is 

generated, the growth of health expenditure by disease in the past two decades and forecasts 

for the next two decades are decomposed using Das Gupta’s decomposition method, health 

expenditure by function, age and disease in the next two decades is projected, and drivers of 

the incidence of catastrophic health expenditure by disease are analysed for the first time. The 

chapter also outlines the policy implications of the research findings, and points out future 

research directions.  
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1.1 Background 

1.1.1 Health system and health system reform in China: past and present 

At the start, in 1949, the Government of the People’s Republic of China adopted a highly 

centralized planned economic system; the same top-down approach was applied in the health 

sector where special focus was given to rural parts of the country and to disease prevention 

(Honghe Li, 2011). This gave rise to a three-tier (county, township and village) health system 

that was financed mainly through public funding and involved different functional parts such 

as primary care, preventive care, hospital care, rehabilitation, and training and research. 

Within this broad setup, a rural health service delivery system was developed along with the 

rural Cooperative Medical Scheme (CMS), a form of community-based health insurance 

scheme that in the 1970s covered 90% of rural communes in the country (W. C. Hsiao, 1984, 

2004). To support this system, qualified health personnel from cities were sent to work in 

rural areas along with many primary health care staff known as “barefoot doctors” who 

trained within a short time and deployed in village clinics (Changming Li, Wang, & Wang, 

2009). During the same period, the small but growing urban population was largely covered 

by way of work-unit-based health insurance schemes or through the Labour Insurance System 

(LIS) or the Government Insurance System (GIS).  

Following these reforms the share of health expenditure as a proportion of Gross Domestic 

Product (GDP) in China increased from 1.3% in 1952 to 2.7% in 1978, while government 

health expenditure as a share of government expenditure increased from 0.7% to 3.2% (China 

National Health Development Research Centre, 2016a; Du, Zhao, & Liu, 2009). Despite the 

limited resources allocated to rural areas by the government and the fact that much was 

funded by the collective economy, the policy changes in the early period of the establishment 

of new China brought about significant improvements in the health status of the population. 

For example, China succeeded in reducing infectious diseases, such as cholera, kala-azar and 

leprosy during the 1950s (The State Council Information Office of the People's Republic of 

China, 2012) and the under 5 mortality rate (U5MR) decreased from 113.3 per 1,000 live 

births in 1970 to 62.4 per 1,000 live births in 1980 (The World Bank, 2016).  Similarly, life 

expectancy at birth increased from 35 years in 1949 to 67 years in 1980 (Zhao & Kinfu, 

2005). 
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However, the limited fiscal space and the low level of social and economic development that 

characterised the country’s economy meant that the health financing system was 

characterised by wide coverage but low risk-pooling capacity. Also during this period, health 

staff were reported to have had low morale due to the absence of a direct link between 

income and service provision, which resulted in poor efficiency (Changming Li et al., 2009).   

In 1978 the Government of China moved from a planned to a market economic system, 

which led to reforms in all sectors of the economy. Accordingly, in 1980 the State Council 

approved the Application for Permission to Open Health Provision to Private Providers 

submitted by the Ministry of Health. This new provision allowed private health clinics and 

health-care facilities to deliver healthcare, while some public health-care facilities were 

privatized. The government also adopted several other policies targeted at improving morale 

and enthusiasm among health personnel. The reform adopted in 1992 by the State Council 

further encouraged hospitals to deliver paid medical services as well as preventive services, 

and it decentralised the health administration rights to local governments (The State Council 

of the People's Republic of China, 1992). Similarly, the government introduced user fees 

throughout the country so as to better enable it to tackle existing inefficiencies in health 

service delivery and meet health demands.  

The aim of these policy reforms was to broaden financing sources and ensure financial 

sustainability and viability of publicly managed health facilities in the country. As a result, 

after the 1980s, the health system was rapidly strengthened in terms of health resources such 

as numbers of health institutions, beds, equipment and human resources. The new policy also 

gave the government a mandate to set prices for new and high-tech diagnostic services; prices 

were set above cost and allowed facilities to earn a 15% profit margin on pharmaceuticals. 

The new pricing regime provided incentives for health service providers who generate 90% 

of revenue from fee-for-service charges (W. Yip & Hsiao, 2009) to meet the increasing health 

personnel and other costs (Kelaher & Dollery, 2003). However, as there is no control on the 

volume of services, it drove the escalation of health services costs (Karen Eggleston & Yip, 

2004) and created challenges for tracking health price inflation. 

Moreover, the newly enacted changes led to a rise in household out-of-pocket payments 

(OOP) as patients were increasingly left to fend for themselves. For example, due to the 

abolition of the collective economy and the collapse of the CMS following economic reform 

(Gu et al., 1993), the percentage of villages covered by CMS dropped from 92.9% in 1976 to 
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6.1% in 1990 (Feng, Tang, Gerald, Malcolm, & Gu, 1995). In 1998 more than 87% of the 

rural residents did not have any health insurance coverage according to the 2
nd

 National 

Household Health Survey (Ministry of Health P.R.C., 1999). As a result, in 2001 OOP 

reached an historical high level, at 60% of total health expenditure (THE), while government 

funding accounted for only 16% (China National Health Development Research Centre, 

2016a). Consequently, rural residents experienced CHE and medical impoverishment was not 

uncommon due to the heavy health financial burden. Following the collapse of the CMS and 

the move towards a market oriented health system, large numbers of health personnel left 

rural areas in search of better opportunities elsewhere, which led to insufficient provision of 

primary health services (Changming Li et al., 2009). 

To partially address health coverage issues, in 1998 a new insurance scheme – Urban 

Employee Basic Medical Insurance (UEBMI) – was created for employees in urban areas. 

This scheme has been gradually expanded to cover the informal sectors and migrants from 

rural areas (Zou & Ouyang, 2008). The coverage of UEBMI increased from 18.8 million in 

1998 to 288.9 million in 2015 (China National Bureau of Statistics, 2016). Nonetheless, this 

was far from sufficient to ease the financial burden of ill health, particularly in rural areas 

where there was barely any insurance coverage before 2003.  

After the Severe Acute Respiratory Syndrome (SARS) outbreak in 2003, the Chinese 

Government began to reflect on the consequences of previous health policies for the health 

system, which “emphasized medical treatment and urban health development” and 

“overlooked prevention and rural health” (Shao, 2005). To redress this issue the government 

allocated funds to strengthen the public health service delivery system throughout the 

country. Specifically, community health services centres were widely built or upgraded from 

sub-district health centres. The Centre for Disease Control and Prevention (CDC) was also re-

built across the nation and mandated to protect public health and safety by providing 

information to inform and enhance health decisions. In 2003, the government also re-

established a health insurance system called the New Rural Cooperative Medical Scheme 

(NCMS) for rural residents (Ministry of Health, Ministry of Finance, & Ministry of 

Agriculture P.R.C., 2003). This scheme saw rapid increase in its coverage. Urban residents 

out of work including children under 6 years old, students, and other unemployed urban 

residents were covered through the Urban Residents Basic Health Insurance (URBMI) 
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scheme, which was launched in 2007 (The State Council of the People's Republic of China, 

2007). 

However, under-funding of public facilities, distorted price schedules, high pharmaceutical 

mark-ups, and provider induced demand have led to rising costs of health care, and these 

remain serious challenges for the country (W. Yip & Hsiao, 2009). Unaffordable access to 

health services, and heavy health financial burden for residents (commonly known in Chinese 

as “Kan bing nan, Kan bing gui”), and large health financing and health utilisation 

inequalities within and between different regions are the main issues for the health care 

system in China, and the greatest concern of the public (W. Yip & Hsiao, 2009). These 

concerns led to a new round of health system reform that was initiated in 2009. The 2009 

reform set a goal of achieving universal health coverage (UHC) by the end of 2020 and 

further clarified the government’s role and responsibilities in providing and financing health 

care in the country (The State Council of the People's Republic of China, 2009). In effect, this 

health reform led to the current comprehensive health financing system in which both public 

and private sector sources play crucial roles (Figure 1.1). Private financing sources mainly 

include private health insurance (PHI), OOPs and non-profit-making organisations’ financing 

schemes.   
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Note: 1. MA indicates Medical Assistance; 2. Funding of Insurance Programs for Catastrophic Disease is from 

the premiums of the three basic health insurance schemes (UEBMI, URBMI, and NCMS); 3. Charity schemes 

are playing an important role in health financing of vulnerable people with certain types of disease, such as 

congenital heart disease, cleft lip and cleft palate, etc. The funding of charity schemes is mainly from donations 

and government subsidies. 

Figure 1.1 The health financing system in China 

Inputs from the government include direct fiscal contributions to the government health 

schemes and also the social health security funds. The former includes both central and local 

government funding to public health-care providers for their operation and development, as 

well as to public health programmes, such as a subsidy to essential public health services. 

The latter includes government subsidies to the three basic health insurance schemes 

(UEBMI, URBMI, and NCMS), Medical Assistance, as well as supplementary medical 

insurance schemes such as Insurance Programs for Catastrophic Disease (Table 1.1). These 

insurance schemes together with other government provisions have created one of the largest 

medical safety net programs in the world. For instance, by improving the subsidy level for 

NCMS and URBMI, as of 2015, 670 million rural residents (98.8% of the rural residents) 

were covered by NCMS. The premium rapidly increased from 30 Yuan (US$4.2) per capita 

in 2003 to 490 Yuan (US$78.7) per capita in 2015, 80% of which was financed by 

government and 20% contributed by individuals (China National Health Development 

Research Centre, 2016b). Under the latest policies, members of NCMS receive a 
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reimbursement to the tune of 75% of inpatient health expenditure and not less than 50% of 

outpatient health expenditure (China National Health and Family Planning Commission & 

Ministry of Finance, 2016). By 2015, URBMI covered 377 million residents, and the 

premium level had increased from 138 Yuan (US$20) in 2009 to 560 Yuan (US$90) in 2015. 

UEBMI covered 289 million employees and retirees in urban areas, and the premium level 

had increased from 1559 Yuan (US$ 250) in 2009 to 3144 Yuan (US$ 505) in 2015 (China 

National Bureau of Statistics, 2016). These three social health insurance schemes cover 

different populations with different pooling characteristics and purchasing strategies. The 

fragmentation of basic health insurance challenges the equitability of health service access 

and the efficiency of the health system. In 2016, the central government encouraged all 

provinces to integrate the NCMS and the URBMI into one scheme (The State Council of the 

People's Republic of China, 2016b), but did not recommend that the integrated scheme be 

managed by a ministry. In 2018 the Bureau of Health Security under The State Council was 

established to manage all types of social health insurance schemes and medical assistance 

programs (CPC Central Committee, 2018). 

Table 1.1 Summary of social health security in China, 2015 

Health insurance 

schemes 

Coverage 

Collection Number of 

beneficiaries 
Breadth Scope Depth 

Basic 

Health  

Insurance 

Schemes 

(Covered 

>97% of 

total 

population) 

UEBMI 
289 

million 

Employees 

and retirees 

in urban 

area 

Inpatient, 

outpatient, 

pharmaceuticals 

retail drug store 

Deductible, 

co-payment 

and ceiling 

settings for 

eligible fees 

listed on the 

insurance 

drug, 

diagnostic, 

and medical 

service 

Employee 

2% and 

employer 

6% of 

annual 

salary 

URBMI 
377 

million 

Residents 

out of work 
Inpatient and 

outpatient 

services 

Individual 

and 

government NCMS 
670 

million 

Rural 

residents 

Medical Assistance  Poor  Government 

Insurance Programs 

for Catastrophic 

Disease  

 
All 

residents 

Catastrophic 

Disease 
 

Basic 

Health 

Insurance 

Schemes 

Source: Developed by the author, data on coverage of health insurance schemes was from the China National 

Statistical Yearbook.  

The per capita financing level of essential public health services increased from 15 Yuan per 

capita in 2009 to 40 Yuan per capita in 2015, and provided services such as free health 
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education, immunization, child and maternal health management, hypertension management, 

diabetes management, mental health, infectious disease reporting and response services to the 

public (China National Health and Family Planning Commission, Ministry of Finance, & 

State Administration of Traditional Chisese Medicine of the People's Republic of China, 

2016). The National Essential Drug System was initiated in 2009 and by 2011 all 307 types 

of national essential drugs in all public grass-roots facilities were sold with zero mark-up 

(Song, Bian, Petzold, Li, & Yin, 2014). Meanwhile, to regulate the unreasonably high prices 

of pharmaceuticals, a “Two-invoice System”
1

 is being piloted in pharmaceuticals 

procurement by public hospitals in some provinces and it will be implemented in the whole 

country by 2018 (National Health Reform Office of State Council et al., 2016). In order to 

enhance the capacity of grass-roots health facilities, the central government built 36,000 new 

grass-roots health facilities, trained relevant health personnel and allocated 47 billion Yuan 

between 2009 and 2012 to subsidise 360,000 grass-roots facilities across the nation. The 

increase in government subsidy was extended to public hospitals, and a referral system 

among public hospitals is now being piloted (The State Council of the People's Republic of 

China, 2016a) with the aim of reducing high OOPs and controlling the rapid growth of health 

expenditure. Detailed major health system reform events from 1949 to 2016 are listed in 

Table 1.2. 

These measures, taken as part of the new round of health system reform, have significantly 

improved residents’ accessibility to health services, and health outcomes have improved 

considerably. Average life expectancy at birth for the Chinese people reached 76.3 years in 

2015, an increase of 1.5 years from the 74.8 years of life expectancy in 2009.  In addition, 

other health outcome indicators like the maternal mortality rate (MMR), the U5MR and the 

neonatal mortality rate (NMR) have decreased significantly, and the gap between urban and 

rural residents has narrowed, though it is still large for U5MR and NMR (Table 1.3). 

                                                 
1 The “Two-invoice System” specifies that there are only two value added tax (VAT) invoices can be issued during the 

period from the production of pharmaceuticals by the manufacturer to the procurement of pharmaceuticals by public 

hospitals. One VAT invoice should be issued by a pharmaceuticals manufacturer to a pharmaceuticals distribution enterprise 

and another VAT invoice should be issued by the distribution enterprise to a public hospital.   
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Table 1.2 Milestones in the evolution of China’s health system reform, 1949–2018 

Year(s) Key events 

1949 Founding of the People’s Republic of China 

1951  
Regulations on Labour Insurance Scheme was issued by the State Council. LIS launched as an 

employment based health insurance program, targeting urban employees and their dependents. 

1952 
Instructions on Government Insurance System for personnel of the people's governments, 

parties, organisations and institutions affiliated to China were issued by The State Council.  

1955 

The CMS established in rural areas as a prepayment health plan organized at the village level, 

and financed jointly by the village collective fund, upper level government subsidies, and 

premiums paid by farmers. The CMS was implemented in over 90% of villages, covering the 

vast majority of the rural population in the mid-1970s. 

1978 
Economic reform initiated in rural areas with agricultural collectives replaced by a new 

household-responsibility system. 

1980 

The State Council approved the application of Opening Health Provision to Private Providers 

submitted by the Ministry of Health. Private health-care facilities were allowed to deliver 

healthcare. 

1985 

Report on Health System Reform Policy Issues proposed by the Ministry of Health was approved 

by the State Council. This report emphasized decentralisation, self-financing and self-financing, 

which ruined the health service provision networks in rural areas. 

1980s  The CMS collapsed. 

1989 

Opinions on Issues Related to the Expansion of Health Care Services proposed by the Ministry 

of Health was approved by the State Council. Health service providers were allowed to provide 

paid high quality services, set the price of high quality services above cost and keep residuals, 

with the aim of improving morale and enthusiasm among health personnel. 

1990s The LIS was crippled by rising health costs and inefficiency in state-owned enterprises. 

1998 
Decision on the establishment of urban employee basic medical insurance system issued by the 

State Council, to replace both the LIS and the GIS. 

2000 

Guiding Opinions on the Health System Reform in Urban Areas was issued by the State Council, 

to start property right reform in public hospitals, which encouraged the cooperation and 

consolidation of different health facilities, and built up medical service groups and profitable 

health facilities.  

2003 

Notice on the Establishment of New Rural Cooperative Medical System was issued by the State 

Council. NCMS implemented nation-wide with very large government subsidies to rebuild the 

health system in rural areas. 

2007 

Guiding Opinions on the Pilot of Urban Residents Basic Medical Insurance was issued by the 

State Council. URBMI launched with very large government subsidies, targeting the 

unemployed, children, and the disabled in urban areas. 

2009 

Opinions of the CPC Central Committee and the State Council on Deepening the Health Care 
System Reform was issued to establish the basic health care system covering urban and rural 

residents. 

2009 
Opinions on the Implementation of the National Essential Medicines System was issued by 9 

ministries to provide national essential drugs with zero mark-up. 

2010 
Guiding Opinions on Pilot Project of Public Hospital Reform was issued by 5 ministries to 

eliminate pharmaceutical mark-up in public hospitals in a phased manner. 

2011 

Notice on Relevant Issues of Pilot of Disease-based Payment Method Reform was issued by the 

Ministry of Human Resources and Social Security and the Ministry of Health to regulate health 

service providers’ behaviour and control irrational health expenditure growth. 

2011 

Guiding Opinions on Establishing the General Practitioner System was issued by the State 

Council to establish the GP as the gate keeper, and pave the way for establishing a referral 

system. 

2016 
Opinions on Integrating Basic Health Insurance for Urban and Rural Residents was issued by 

the State Council, to improve risk pool and reimbursement level. 

2018 
The Bureau of Health Security was established to manage all types of social health insurance 

schemes and medical assistance programs. 
Note: Compiled by the author using the published information from Yu (2015), Meng and Tang (2013), and 

policies issued by government. 



Chapter 1 Introduction 

11 
 

Table 1.3 Main health outcome indicators in China, 2009 and 2015 

Indicator 
Average 

Urban 

residents 

Rural 

residents 

2009 2015 2009 2015 2009 2015 

Life expectancy at birth (years) 74.8 76.3 — — — — 

Maternal mortality rate (per 100 000 live births) 31.9 20.1 26.6 19.8 34.0 20.2 

Under-five mortality rate (per 1000 live births) 17.2 10.7 7.6 5.8 21.1 12.9 

Neonatal mortality rate (per 1000 live births) 9.0 5.4 6.2 3.3 17.0 6.4 

Data source: Statistical Bulletin of Development of Health and Family Planning in China 2009 and 2015, 

National Health and Family Planning Commission (NHFPC).  

1.1.2 Health system and health financing in China: Remaining challenges 

While the new round of health system reforms created one of the largest health safety net 

programs in the world by covering more than 97% of China’s 1.4 billion people, it has also 

led to a large increase in the cost of health care for the nation. THE as a share of GDP 

increased from 5.0% in 2009 to 6.0% in 2015. Annual real health spending growth has also 

been higher since the new round of health system reforms (12.8% per annum, 2009-2015) 

(Figure 1.2 and 1.3), and the income elasticity of health care during this period has increased 

to 1.4.  

 
Date source: China National Health Accounts Report 2016 compiled by the China National Health 

Development Research Centre (CNHDRC). 

Figure 1.2  THE as % of GDP and THE per capita in China 
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Date source: China National Health Accounts Report 2016 compiled by the CNHDRC. 

Figure 1.3  Annual average growth rate of GDP and THE in different time periods 

Health expenditure growth in China is much higher than in other countries and regions. The 

growth in real health expenditure per capita in China (11%) was more than twice the average 

rate in the Asia Pacific region (5.2%) and higher than all Organisation for Economic Co-

operation and Development (OECD) countries during the period 2010 to 2014 (Figure 1.4). 

However, in 2015, health expenditure per capita in China (814 US$, PPP) was lower than any 

individual OECD country and the average level for OECD countries (3,740 US$, PPP), and 

was only higher than India (267 US$, PPP) among BRICS countries (includes Brazil, Russia, 

India, China, and South Africa) (Figure 1.5). 

Even through the period of significant increases in health expenditure, evidence of poor 

health service quality is apparent, such as irrational prescriptions, over-use of surgery, 

shortages of qualified staff in primary care institutions, and poor relationships between 

patients and doctors (K. Eggleston, Ling, Qingyue, Lindelow, & Wagstaff, 2008). In 2015, 

the government issued official documents to control the rapid unreasonable health 

expenditure growth in public hospitals (National health and Family Planning Commission, 

National Development and Reform Commission, Ministry of Finance, & Security, 2015). 
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Therefore, it is important for the government to know the main drivers of health expenditure 

growth, so as to ensure government funds are allocated to the right areas. 

 
Date source: OECD Health Statistics 2016, WHO Global Health Expenditure Database. 

Figure 1.4 Annual average growth in real health expenditure and GDP per capita in Asia 

countries, 2010-2014 
 

 
Data source: OECD Health Statistics 2016, China National Health Accounts Report 2016. 

Figure 1.5 Health expenditure per capita in China, Asia and OECD countries 
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With the new round of health system reform enacted from 2009 to 2015, government health 

expenditure (GHE)
2
 which is a major component of total health expenditure, which increased 

rapidly in recent years, with an annual average growth rate of 13.4%, while its share as a per 

cent of total health expenditure increased from 27.5% to 30.5% during this period. Since the 

new round of health system reform, the annual growth rate of GHE has been higher than that 

of overall government expenditure except in 2012. GHE as a share of government 

expenditure and GHE as a share of GDP reached its highest level in history in 2015, when it 

was 7.1% and 1.8% respectively (Table 1.4). 

Table 1.4 Tax-funded government health expenditure in China, 2009-2015 

Year 

GHE 

(billion 

Yuan) 

Annual 

growth rate 

of real GHE 

(%) 

Annual growth 

rate of real 

government 

expenditure (%) 

GHE as % of 

government 

expenditure 

(%) 

GHE as % 

of total 

health 

expenditure 

(%) 

GHE 

as % of 

GDP 

(%) 

2009 481.6 34.2 22.1 6.3 27.5 1.4 

2010 573.2 11.3 10.1 6.4 28.7 1.4 

2011 746.4 20.4 12.4 6.8 30.7 1.5 

2012 843.2 10.3 12.6 6.7 30.0 1.6 

2013 954.6 10.8 8.9 6.8 30.1 1.6 

2014 1057.9 9.9 7.4 7.0 30.0 1.6 

2015 1247.5 18.4 16.3 7.1 30.5 1.8 

Data source: Data on GHE were collected from China National Health Accounts Report 2016 compiled by the 

CNHDRC. 

During this period the health financial burden falling on residents has been very high. OOP as 

a share of current health expenditure
3
 was 39.8% for China in 2014 (China National Health 

Development Research Centre, 2016a), which was higher than that of all BRICS countries 

except India (62.4%) as well as higher than that of all OECD countries except Mexico 

(40.8%) (Figure 1.6). Disparities in household health financial burden among different 

provinces are large. OOP as a share of total health expenditure ranges from 40.9% in Jilin to 

19.4% in Beijing and 6.5% in Tibet in 2014 (Figure 1.7).  

High OOP for health care disrupts the material living standards of households and can lead to 

CHE (O’Donnell, Doorslaer, Wagstaff, & Lindelow, 2008).  

                                                 
2
 Tax funded government health expenditure includes government subsidy to health service providers, 

government subsidy to health insurance schemes, and government programs. 
3
 According to the System of Health Accounts 2011 issued by the OECD, WHO and Eurostat, current health 

expenditure and capital formation should be estimated separately.  
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Data source: OECD Health Statistics 2016 

Figure 1.6 OOP as share of current health expenditure in OECD and BRICS countries in 

2014 or nearest year 

 

Data source: China National Health Accounts Report 2016 

Figure 1.7 OOP as a share of total health expenditure in all provinces, 2014 



Chapter 1 Introduction 

16 
 

Patients’ financial burdens are much higher when they seek health services in hospitals 

compared with seeking health services from primary health service providers. Health service 

providers’ operating income mainly derives from OOP and reimbursement from health 

insurance schemes. OOP is still the major source of operating income for public hospitals, 

even though the OOP share of operating income has decreased (Table 1.5).  

Table 1.5 OOP as a share of operating income for different health service providers, 2012-

2016 (%) 

Year Public hospitals Primary health service providers 

2012 61.1 38.1 

2013 57.6 36.6 

2014 54.2 32.8 

2015 53.8 31.9 

2016 52.8 30.1 

Data source: China Health Financial Report 2012-2016 

Note: Public hospitals include public hospitals at city, district and county level; primary health service providers 

include community health service centres, township hospitals and village clinics. 

China’s health system is now further challenged by external factors such as rapid 

urbanisation, the ageing population and the epidemiological transition. The share of the 

country’s urban population has dramatically increased in the past four decades, increasing 

from 17.9% in 1978 to 56.1% in 2015 (China National Bureau of Statistics, 2016). Research 

reveals the substantial and significant negative effects of urbanisation on citizens’ health in 

China. Urbanisation has significant negative effects on life styles like high fat intake and 

smoking, which are related to hypertension, high cholesterol and increased risk of 

cardiovascular disease (P. Gong et al., 2012). At the same time, a decrease in fertility and 

improvement in life expectancy has led to a rapidly ageing population and this causes new 

demands on the health system as it attempts to provide more health care services to ensure 

healthy ageing. In 2015, there were 140.3 million people aged 65 and above, accounting for 

10.2% of the total population, compared with 5.6% in 1990. The population aged 65 and 

above is expected to more than double by 2035, when it will account for 21.3% of the total 

population (United Nations, 2015). 

With the epidemiological transition from infectious disease to non-communicable diseases 

(NCDs), the prevalence rate of NCDs in the country increased from 20.7% in 1993 to 33.1% 

in 2013 (Figure 1.8). In 2015, NCDs were responsible for 81 percent of disability-adjusted 



Chapter 1 Introduction 

17 
 

life years (DALYs) and 87 percent of all deaths, which is similar to that of most developed 

countries (Institute for Health Metrics and Evaluation, 2015). 

 

Data source: China National Health Services Survey 2013, Centre for Health Statistics and Information, 

NHFPC. 

Figure 1.8 Changes in NCDs prevalence rate in China 

Apart from rapid urbanisation and the ageing population, risk factors such as tobacco 

smoking, high blood pressure, alcohol consumption, and sedentary lifestyles are major forces 

behind the emergence of NCDs (G. Yang et al., 2008). According to the Adult Tobacco 

Survey in 2015 in China, 27.7% of the population aged 15 and above (316 million adults) 

were daily smokers (Centre for Disease Control and Prevention, 2015), which was higher 

than that of most OECD countries (Figure 1.9). Of particular note, 52.1% of Chinese men 

aged 15 and above were daily smokers. Hypertension is identified as a major risk factor for 

diabetes and cardiovascular disease. 62% of cardiovascular disease Years Lived with 

Disability (YLDs) were attributable to high systolic blood pressure (Institute for Health 

Metrics and Evaluation, 2015). In 2015, 22.5% of Chinese men and 18.6% of Chinese 

women aged 18 and older had hypertension, which was higher than many middle and high 

income countries (Figure 1.10). 
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Data source: OECD Health Statistics 2016, China Adult Tobacco Survey 2015 

Note: OECD countries’ data are for 2014 or nearest year, China’s data is for 2015. 

Figure 1.9 Tobacco consumption in China compared to OECD countries  

 
Data source: WHO Global Health Observatory data repository 

Note: Hypertension is systolic blood pressure of 140 mm Hg or greater, diastolic blood pressure of 90 mm Hg 

or greater.  

Figure 1.10 Prevalence of hypertension in China compared to selected countries in 2015 
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In conclusion, health expenditure has been rising rapidly in the last 20 years, with the growth 

rate even more rapid since the new round of health system reform. Also, population ageing, 

rapid urbanisation, and behavioural risk factors may further increase the growth of health 

expenditure in China in the future. A rapid increase in health expenditure imposes pressures 

on government budgets and patients’ personal finances especially if there is slower economic 

growth. Therefore, to inform health policy, it is urgent to understand what have been the 

drivers of health expenditure in China, what are the main causes of the health financial 

burden of residents, and what may be the future trends for health expenditure. 

1.2 Aims 

The fact that these challenges are occurring in the context of the health reform of 2009 which 

made cost containment and easing the financial burden of ill health on citizens its main 

agenda, makes understanding the structure, components and future trends of China’s health 

financing system both imperative and timely. The obvious challenges also further point to the 

importance of adequately understanding the drivers of health expenditure (both in the past 

and in the future) in China. The aims in addressing these challenges include:  

i. Estimate the level of health price inflation and deflate health expenditure using 

appropriate health price indices to reflect the real growth of health expenditure in 

volume terms in China. This will be an improvement on the current situation where 

the GDP deflator is used to deflate health expenditure in China. 

ii. Identify the contribution of the factors, like the disease prevalence rate, health price 

inflation, demographic factors, and treatment practices to the growth of health 

expenditure in the past in China. The identification of the main drivers of past growth 

will enable cost containment policies to be focussed in the right areas.  

iii. Project health expenditure by function, disease and age, assuming no substantial 

change takes place in the key drivers of expenditure growth in the country, in order to 

understand the future trajectory of health expenditure for China if current trends in 

health services growth persist, and to identify the major priority areas for cost 

containment in the future. 

iv. Analyse the health financial burden of residents and understand the disparity in the 

incidence of CHE among different regions in the context of increasing health 

expenditure, and to analyse the main drivers of the incidence of CHE at function level 

and disease level. This provides more detailed information for health financial risk 

protection policy making and a basis for taking targeted measures for poverty 

alleviation. 

These four aims are intimately linked with the two critical challenges of China’s current 

health system as shown on Figure 1.11. 
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The challenges that China’s 
health system faces

Rapidly rising 
expenditure on health

Higher financial 
burden on residents

Aim 2: Identify the 
contribution of 
major factors 

affecting growth.

Aim 3: 
Project the 

future trends 
of health 

expenditure

Population growth

Population ageing

Disease prevalence 
rate changes

Health price inflation

Cost per case

Other drivers

By disease

By age

Aim 4: Identify 
the effecting 

factors of CHE

Analyse the difference in 
incidence of CHE among 

regions.

Identify the drivers of 
CHE at function and 

disease level.

Aim 1: Estimate the level of health 
price inflation in China

Macro-level Micro-level

By function

 

Figure 1.11 The research framework 

1.3 Thesis outline 

In order to analyse the structure, components and future trends of health expenditure in China 

the research has the four aims set out above.  These four aims are addressed in Chapters 3, 4, 

5 and 6.  

Chapter 2 reviews the literature, systematically summarising the factors or determinants of 

health expenditure growth, and critically reviewing the different factors’ effect on the growth 

of health expenditure in different studies. Increasing health expenditures may impose 

financial burdens on households if appropriate health financing strategies are not developed 

and OOP is the major source of financing. As such, previous studies on CHE and its 

determinants are reviewed. Considering previous research about determinants of health 
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expenditure, residents’ financial risk and future trends of health expenditure, gaps in the 

literature are identified, further justifying the purpose of this study. 

Health price inflation as an important driver of health expenditure growth has been identified 

in previous studies conducted in other countries. In order to analyse the effect of health price 

inflation on health expenditure growth in China, I generated appropriate health price indices 

for China (Chapter 3), which could be used to deflate aggregate health expenditure and health 

expenditure by function (e.g. inpatient health expenditure, outpatient health expenditure, and 

pharmacy pharmaceutical health expenditure). The results from Chapter 3 were used in 

Chapter 4 as a factor to analyse the contribution of health price inflation to health expenditure 

growth in China. 

To deal with the rapid increase in health expenditure, cost containment policies should focus 

in the right places. Therefore, it is necessary to identify the main drivers of health expenditure 

growth in the past. Considering data availability, a decomposition approach was used to 

decompose the growth of health expenditure by disease level into five components, namely, 

population growth, population ageing, disease prevalence rate, excess health price inflation, 

and expenditure per prevalent case. With this approach, the effect of technological progress 

and income growth on health expenditure growth was absorbed into the expenditure per 

prevalent case factor. The detailed methods used to decompose expenditure growth and the 

results which detailed the main drivers of health expenditure growth in the past two decades 

are described in Chapter 4. 

After identifying the main drivers of health expenditure growth in the past, drivers of future 

health expenditure growth should be identified as well. In addition, to estimate the potential 

budgetary implication of government policies, future trends need to be estimated to provide 

useful information on where savings could be made in the future. Chapter 5 presents a 

projection of health expenditure by age, by disease and by function in the next two decades if 

there is no action taken, and estimate how much further China needs to increase its inpatient 

and outpatient service provision to bring it to a benchmark level. It also examines how much 

health expenditure could be saved if some interventions were implemented, such as a 

reduction in smoking rates and the prevalence of hypertension. In addition, the main drivers 

of future health expenditure growth are identified. 
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At the macro-level, the main drivers of health expenditure growth are identified, which can 

provide evidence for cost containment policies. By comparison, at the micro-level, the main 

drivers of incidence of household CHE, and the disparity of incidence of CHE among 

different regions are identified. This can provide useful information to protect consumers 

from health financial risk and develop sounder health financing policies for the nation and 

different regions. Chapter 6 analyses the incidence of CHE in different regions with different 

economic development levels using a common household health survey, and identifies the 

major drivers of the incidence of CHE by function and disease level. The incidence of CHE 

caused by inpatient OOP, outpatient and pharmaceutical OOP and by different diseases is 

estimated under different thresholds. Determinants of the incidence of CHE are examined 

using logistic regression in different regions. 

Finally, in Chapter 7, the main findings from all aspects of this research have been brought 

together to clearly illustrate the original contribution this work makes to knowledge in the 

area of health expenditure structure, the components of past growth in expenditure, and 

expected future trends in health expenditure in China. This chapter also outlines the policy 

implications of the research findings, and future research directions. 
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Along with the aims listed in Chapter 1, the literature review focused on factors or 

determinants of health expenditure growth, and also CHE. Factors influencing health 

expenditure can be classified into three broad categories: health needs (demand-side factors), 

health services delivery (supply related factors), and factors associated with health pricing, 

financing modes and payment methods (See Figure 2.1). This section reviewed and 

summarised the impact of each group of factors on health expenditure. 

 

Source: Developed by the author. 

Figure 2.1 Factors influencing health expenditure 

2.1 Health needs 
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Health status, population growth, age structure, and residents’ lifestyle and behaviour have 

significant impact on health service needs and ultimately on health care costs. 

2.1.1 Consumer’s behaviour and health status 

Consumers purchase health services for good health rather than as a health service per se 

(Grossman, 1972). From the perspective of health capital, when people are unhealthy they 

utilise health care services to improve their health status as an investment. For instance, more 

outpatient services, inpatient services, or pharmacy pharmaceuticals will be consumed when 

the consumers have an increase in functional limitations or their health status deteriorates, 

and so their health expenditure will increase.  

It is commonly accepted that unhealthy behaviour and lifestyles as well as environmental 

factors are major risk factors to health. Unhealthy behaviour and lifestyles include tobacco 

use, alcohol and drug use, dietary risks, and decreased physical activity, all of which can 

cause the emergence of NCDs (G. Yang et al., 2008). As people’s health status worsens, they 

increase their consumption of health services and there is an increase in health expenditure.  

The effect of some risk factors on health expenditure has been previously analysed. For 

example, obese people consume more health care services than others. Research has found 

that both elderly men and women who are obese or overweight have 6-17 percent higher 

health expenditure than their counterparts who fall within the normal weight range in the 

United States (Z. Yang & Hall, 2008), and a simulation analysis showed that 34 percent more 

would be spent on a person with obesity at age 70+ than on his/her counterparts of normal 

weight (Lakdawalla, Goldman, & Shang, 2005). The higher health spending for obese 

patients is mainly for the treatment of diabetes and hypertension (Thorpe, Florence, Howard, 

& Joski, 2004). Tobacco use also has a significant impact on health expenditure growth. 

Using the national data of 22 OECD countries during the period 1970 to 1991, U.-G. 

Gerdtham, Jonsson, MacFarlan, and Oxley (1998) found that a 10 percent increase in 

smoking prevalence was associated with a 1.3% increase in health expenditure. Other 

research has found that China’s rapid urbanisation has a significant adverse effect on life 

style behaviours such as fat intake, sedentary living behaviour and smoking, which are very 

much related to high blood pressure, high cholesterol and an increased risk of cardiovascular 

disease (P. Gong et al., 2012). Apart from the behavioural risk factors, environmental factors 

are also significant. For instance, research suggests that climate change and air pollution have 
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a significant health impact on the population in China (Kan, Chen, & Tong, 2012). These are 

risk factors that can deleteriously impact an individual’s health status, and especially cause 

the emergence of NCDs. 

Self-reported health status as a proxy measure of health need has been found to correlate with 

health care utilisation and health expenditure in China (You & Kobayashi, 2011), Hong Kong 

and Canada (Chou & Chi, 2004; Dunlop, Coyte, & McIsaac, 2000; Fleishman, Cohen, 

Manning, & Kosinski, 2006).  

Among Chinese populations, self-reported case prevalence of NCDs increased from 20.7% in 

1993 to 33.1% in 2013 (Centre for Statistics and Health Information, 2015), and chronic 

diseases contributed greatly to health expenditure. Expenditure on NCD treatment and 

prevention accounted for 70% of total health expenditure in China in 2012 (Zhai et al., 2014). 

However, an Australian analysis indicates that net changes in chronic disease prevalence 

rates contribute little if anything to growth in health expenditure (Goss, 2008).  

In China, research has found that family members who suffer from chronic diseases can more 

easily experience CHE than others who do not (Y. Li et al., 2014; Ye Li et al., 2012; Wan, 

Luo, Lin, & Zhang, 2011; Zhonghua Wang, Li, & Chen, 2015). The same conclusion has 

been drawn by Korean researchers. Choi, Choi, Kim, Yoo, and Park (2015) found that 

Korean households with a member who suffered from cardiovascular disease, diabetes, or 

chronic kidney disease were more likely to experience CHE. 

On the other hand, healthy lifestyles and behaviour, and effective preventative health services 

can help people maintain better health status, and this has a positive impact on health 

expenditure because the volume of medical services can be decreased which improves the 

effectiveness of resource use (Wanless, 2002).  

From the literature we can conclude that increasing health risk factors can increase health 

expenditure growth, while improved health status can alleviate the growth of health 

expenditure at least to some extent. However, conditions may vary in different age groups. 

For instance, conditions originating in the perinatal period may cause high health 

expenditure, while the prevalence rate of NCDs among the elderly is higher than it is in other 

groups. Demographic factors also affect health expenditure. Changing societal norms and 

preferences for health care can also influence health-seeking behaviour and the consequent 

demand for health care. 
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2.1.2 Population size and structure 

It is widely accepted that population growth and changes in the age structure of populations 

can affect health expenditure because the volume of services tends to increase with growth in 

population size and is especially higher among a population with a higher proportion of 

young people (i.e. population aged 15 and below) and older adults (i.e. population aged 65 

and above). In addition, the associated costs per case for certain groups of the population, 

such as the elderly, can be higher which is why ageing is seen as a major driver of health care 

costs. The prevalence of poor health rises with age and people in poor health tend to consume 

more health resources than people in good health (Bryant, Teasdale, Tobias, Cheung, & 

McHugh, 2004). Results from the China National Health Accounts Studies also illustrate how 

people consume more health resources with age (Figure 2.2). 

 
Source: China National Health Accounts Studies, 2016 

Figure 2.2 Curative health expenditure per capita by age group in China, 2014 

Health expenditure is much higher for an older population than for a younger population, 

which can be illustrated from the distribution of health expenditure per capita among 

different age groups in developed countries (Table 2.1). In the Czech Republic, the Republic 
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of Korea, and the Netherlands, the average cost for the population aged 80 years and above 

are more than 17, 6 and 13 times the health expenditure per capita for the population aged 10-

14 years respectively. In many countries, about one-third of health expenditure was 

consumed by the population aged 65 and above, and this proportion is projected to increase 

significantly. For example, the Australian Productivity Commission estimates that 

government health expenditure consumed by the population aged 65 and above will increase 

to near 60% in 2044-45 (Australian Government Productivity Commission, 2005), and the 

New Zealand Treasury projected that the population aged 60 and above will consume 63% of 

government health expenditure in 2051, an increase by 34 percentage points compared with 

the proportion in 1951 (Bryant et al., 2004). 

Table 2.1 Health expenditure by age and health expenditure per capita in selected OECD 

countries. 

Age 

group 

(Year) 

Health expenditure by age group (%) Health expenditure per capita (PPP US$) 

Czech 

Republic 

Republic 

of Korea 
Netherlands China 

Czech 

Republic 

Republic 

of Korea 
Netherlands China 

0-4 4.2 3.6 2.4 4.6 375.5 5636.5 2178.7 384.7 

5-9 1.9 2.4 2.1 1.9 148.5 4661.9 1703.6 177.4 

10-14 2.1 2.3 2.9 1.1 129.9 4242.1 2417.1 101.6 

15-19 2.7 2.2 3.1 1.4 166.7 3155.5 2537.4 108.9 

20-24 2.7 2.3 3.6 3.1 167.9 2906.2 2873.7 201.1 

25-29 3.7 3.5 3.9 5.5 203.0 4031.3 3200.0 305.3 

30-34 5.0 4.1 4.1 5.2 265.4 3870.6 3349.8 341.6 

35-39 4.5 4.8 4.5 5.1 222.2 5091.0 3271.0 348.9 

40-44 4.4 5.8 5.3 6.8 213.2 7439.7 3338.3 366.8 

45-49 5.0 7.6 6.1 8.0 252.1 9880.5 3747.6 438.3 

50-54 7.1 8.8 6.5 9.0 405.1 11069.7 4296.0 616.7 

55-59 9.5 8.0 6.8 9.5 725.5 9153.1 4991.8 773.4 

60-64 11.0 8.6 7.6 9.9 1053.1 10663.1 5547.9 880.5 

65-69 9.9 9.9 6.9 8.4 1137.3 16893.4 6631.6 1110.3 

70-74 8.1 9.5 6.9 6.4 1110.6 23309.2 8834.0 1225.9 

75-79 8.2 7.3 7.4 5.6 1670.1 19889.8 11756.3 1464.0 

80-84 5.8 4.8 7.8 4.5 2131.9 18843.2 17482.5 1960.4 

85+ 3.8 4.4 12.0 3.9 2203.1 26441.9 31092.6 3161.2 
Data source: Health expenditure data for Czech Republic, Republic of Korea, and Netherlands were collected 

from OECD Statistics 2016, and Health expenditure in China (preventive health service expenditure was not 

included) were collected from the China National Health Accounts Studies 2016; 

Note: 1. Health expenditure data in this table are current health expenditure; 2. Health expenditure data in the 

Czech Republic and the Republic of Korea are for 2009, Netherlands for 2011 and China for 2014.  

The effect of demographic factors on health expenditure growth has been identified in many 

studies. For example, population ageing and population growth caused 35.4% and 21.3% of 

total increase in real long-term care expenditure and hospital care expenditure respectively 

during the period from 1987 to 1990 in the United States (Mendelson & Schwartz, 1993).  

Research in China has also showed that population growth and population ageing may play 
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major role in health expenditure growth: 98% of the growth in health expenditure in China 

during the period of 1990–2009 can be explained by population growth and ageing (Qi et al., 

2012).  

In exploring the contribution of demographic factors to the growth of health expenditure, 

some researchers have estimated the effects of population growth and population ageing 

separately. In Australia about 11.5% of the growth in health expenditure during the period 

2001-02 to 2041-42 is expected to be due to population growth, and 8.6% to ageing. 

(Australian Government Productivity Commission, 2005). Population ageing has been 

identified as a major driver of health expenditure in Japan. About two-thirds of the spending 

ratio’s increase over the past 40 years (1970-2014) has been due to population ageing 

(Nozaki, Kashiwase, & Saito, 2014). Furthermore, the relationship between population 

ageing and China’s health expenditure growth has been identified by researchers: for 

instance, a 1 percent increase in the proportion of population aged 65 and above was 

associated with a 0.66% increase in health expenditure (Chen, Huang, & Chen, 2009), and 

other researchers also concluded that population ageing generally played a significant role in 

health expenditure growth (Yinhe Li, 2008; S. Liu, Zhou, & Peng, 2000; Zhu, 2011). In both  

China and Korea, being 65 years or older has been significantly associated with the incidence 

of CHE (Choi et al., 2015; Y. Li et al., 2012; Y. Li et al., 2014; D. Ma, Shang, Chang, & Yin, 

2015; Wan et al., 2011; Z. Wang et al., 2015; Yan, Hao, Li, Li, & Shi, 2013; Zhuang, Zhao, 

Man, Zhou, & Cheng, 2015). 

However, empirical evidence suggests that age structure changes have only a modest impact 

on the growth of health expenditures. For instance, population aging contributed less than 1 

percent per year to the growth of total expenditure on hospital, medical and pharmaceutical 

care in British Columbia (Morgan & Cunningham, 2011), and 2 percent of the growth in real 

per capita health spending in the US from 1940 to 1990 was due to population ageing (Cutler, 

1995; Newhouse, 1992; S. D. Smith, Heffler, & Freeland, 2000). Similarly, research 

compared the contribution of the main drivers to health expenditure growth among 21 OECD 

countries during the period 1970 to 2002, found that population aging explains only a small 

part of the annual real growth in real health spending per capita (i.e. 0.5 percentage points of 

the 3.8 percent annual growth) (White, 2007). The results remain similar when more 

countries (30 OECD countries) were examined in a short period (1981-2002) - population 

aging has played a limited role in health expenditure growth in the past, and will account for 
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a small increase in health expenditure in the future (Oliveira Martins & De la Maisonneuve, 

2006). As a consequence, population ageing is considered a minor factor in influencing 

health expenditure growth in the past and in the future. 

Why does population ageing play only a modest role in health expenditure growth? “Cost of 

dying” studies and “Healthy ageing” hypotheses explain some of the reasons. Cost of dying 

studies have concluded that health expenditures for decedents are considerably higher than 

that for survivors. For example, in 1988 for Medicare payment per person, seven times as 

much was paid out for decedents as for survivors, with there being a particular increase in the 

utilisation of inpatient services (Lubitz & Riley, 1993). The high health costs for those in 

their last year of life means that health expenditure is more related to proximity to death than 

it is to chronological age. Therefore, the effect of ageing on health expenditure growth could 

be overestimated if research does not separate the effect of ageing from proximity to death 

(Z. Yang, Norton, & Stearns, 2003). To control time to death, Zweifel and his colleagues 

used Swiss longitudinal data to differentiate the chronological age effect from the proximity 

to death effect on health care expenditure growth, and found that age had no effect on health 

expenditure when remaining life till death was controlled for. They concluded that longevity 

gains would not raise health expenditure (Zweifel, Felder, & Meiers, 1999). Of course, not all 

ageing is due to longevity gains, but that part of ageing that is due to increases in longevity 

should not increase expenditure. The “healthy ageing” hypothesis or “dynamic equilibrium” 

support this conclusion: It assumes that the morbidity rate prior to death remains the same as 

life expectancy increases (Astolfi, Lorenzoni, & Oderkirk, 2012). But epidemiological 

research suggests the relationship between health and mortality might not be constant as 

longevity increases (Olshansky, Rudberg, Carnes, Cassel, & Brody, 1991). The most recent 

research suggests that the direct effect of population ageing on health expenditure growth is 

modest, but population ageing does interact with technological advances and national income 

growth, and these two factors seem to be the major drivers of health expenditure growth (de 

Meijer, Wouterse, Polder, & Koopmanschap, 2013). Similar results have been obtained from 

research in South Korea (1991-2003) which showed that it is not population ageing per se but 

other population characteristics such as sanitation, education, and income that will more 

significantly affect health care expenditure patterns (Tchoe & Nam, 2010).  

Compared to the impact of population ageing, much less research has examined the effect on 

health expenditure growth of the population aged 15 or below. Health consumption patterns 
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by age follows a J-shaped curve due to the high per capita expenditure for infants (Gabrielle 

et al., 2006), but on average children consume less health resources per capita than the 

population aged 65 and above.  

Still, a study in China observed that households with a higher proportion of people aged 15 or 

below were more likely to experience CHE than their counterparts (Y. Li et al., 2012; Y. Li et 

al., 2014). Another study using cross sectional data from 16 OECD countries observed that a 

higher proportion of the population aged 15 years or below generally has a negative effect on 

growth of per capita health expenditure (Kleiman, 1974).  

Different assumptions and different methods have been used, which explains some of the 

different effects of population ageing apparent in the various studies. Population growth and 

population ageing have been identified as major drivers of health expenditure growth in 

China. One study concluded that population growth and ageing can explain 98% of health 

expenditure growth. However, this number is incompatible with other empirical studies. 

Therefore, the contribution of demographic factors to the growth of health expenditure in 

China needs to be further examined. 

In conclusion, population ageing plays some role in the growth of health expenditure but 

generally has only a modest impact. Health expenditure is affected not only by factors 

associated with health needs, but also by factors that affect health service delivery. 

2.2 Health service delivery 

Health service delivery is one of the building blocks of the health system and one that has 

direct relevance to health expenditure growth. Treatment practice includes treatment location 

and the intensity of the treatment. Technological progress in the health delivery system 

affects treatment practice and health service delivery, and ultimately these affect health 

expenditure. 

2.2.1 Treatment practice 

Several research findings indicate that treatment location and care intensity are associated 

with health expenditure levels.  

Changes in treatment locations may relate to the epidemiological transition and the capacity 

of health service providers. Research has found that health spending on inpatient services as a 
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share of total health expenditure fell due to the increase of chronic conditions which are 

chiefly treated in outpatient settings. For example, in the USA the distribution of heart 

disease and neoplasm spending across care categories (such as inpatient visits, outpatient 

visits, physician visits and home health visits, etc.) among Medicare beneficiaries during the 

period from 1987 to 2006 has changed, and the percentage of neoplasm spending has nearly 

quadrupled while heart disease expenditure has doubled for physician visits (Thorpe, Ogden, 

& Galactionova, 2010). Health service provision is another possible reason for changing 

treatment locations. In China, patients like to seek health services from higher level hospitals 

as there is no effective referral system, and primary health facilities have a low capacity for 

quality health service provision (W. C.-M. Yip et al., 2012). Generally, the charge per visit is 

much higher in upper level than lower level hospitals. For example, in 2015, in tertiary 

hospitals the average charge per visit (including OOP and reimbursement from insurance) 

was 284 Yuan, while it was 184 Yuan and 133 Yuan in secondary and primary hospitals 

(China National Health and Family Planning Commission, 2016a). In addition, changes in 

treatment location are associated with the quality of health services provided by hospitals of 

different levels. In China, for example, qualified staff are in short supply in grass-root 

facilities. In 2017, 12.4% of township health hospital doctors had a bachelor’s degree or 

higher, compared with 0.4% for doctors in village clinics in 2016 (China National Health 

Commission, 2018), and research found that less than 2% of pharmaceuticals prescription in 

4 township health hospitals and 8 village clinics in two counties in China were “rational” or 

deemed reasonable (K. Eggleston et al., 2008). Therefore, it is not uncommon that the quality 

of health care service provided by higher level hospitals is better than that provided by grass-

roots health facilities. This often leads to an increase in the number of patients visiting higher 

level hospitals with similar conditions to those treated in lower level hospitals, as patients 

want to access the higher quality services (W. C.-M. Yip, Hsiao, Meng, Chen, & Sun, 2010).  

The changes in intensity of care can be caused by changes in the capacity of residents to pay 

and induced demand from the health provider side. For example, in China, unmet inpatient 

healthcare needs
4
 decreased from 29.6% in 2003 to 17.1% in 2013. Income growth and health 

insurance coverage growth were the main reasons for the decrease in unmet healthcare needs 

(Centre for Statistics and Health Information, 2015).  

                                                 
4
 Unmet inpatient healthcare needs means the doctor considered the patient should be hospitalized, but because 

of cost and other reasons was not hospitalized. 
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The intensity of health care can be affected by supplier induced demand (SID), and this can 

increase health expenditure, increase the health financial burden on residents, impose 

financial pressures on the health insurance schemes, but with few benefits improvement in 

the health status of the population (Essays UK, 2013). Researchers have measured the effect 

of changes in “physician-population ratio”, “remuneration structures”, and such like on health 

service utilisation. For example, an Australian researcher found that a 10% increase in the 

number of general practitioners increased health service utilisation from 4.6% to 5.1% 

(Richardson, 1981). Along the same lines, Japanese researchers confirmed the existence of 

SID in Japan,  observing that increased inpatient and outpatient services utilisation, and clinic 

and hospital charges are associated with an increased number of physicians per capita 

(Izumida, Urushi, & Nakanishi, 1999; Sekimoto & Ii, 2015). If the ratio of public hospital 

beds to total beds increased by 10%, health care expenditure was expected to increase by 8-

9% in OECD countries (Leu, 1986). Researchers who consider that increasing physician 

intensity would increase service utilisation, believe that when physicians face a decrease in 

income because of an increase in the physician-population ratio, they may provide 

unnecessary health services to compensate for their lost income (Fuchs, 1978). Another 

possible reason for the existence of SID is that physicians are paid based on fee-for-service. 

In China, therefore, health service providers have a strong incentive to initiate clinically 

unnecessary services to their patients as this directly increases their income in the fee-for-

service system (W. Yip & Hsiao, 2009).  

However, other researchers argue that it is difficult to distinguish the increased health service 

utilisation that is initiated by physicians from that demanded by patients (Izumida et al., 

1999). Other reasons, like decreases in health service costs or decreases in co-payment rates, 

may also increase health services utilisation. Therefore, from this perspective, the effect of 

SID is overestimated if SID does apply at all.  

Some researchers have different views about SID. For example, one Chinese study found that 

the increase in health service supply is not a major long-term determinant of health care 

expenditure growth (Junshan Li, He, & He, 2014). A similar result was found by others, for 

example, if public beds increase 10%, health expenditure could be expected to decrease by 

1.4-1.7%. And if the number of physicians per 1000 population increases by 10%, health 

expenditure could be expected to decrease by 3.2% (U.-G. Gerdtham et al., 1998; U.-G. 

Gerdtham, Søgaard, Jönsson, & Andersson, 1992). McRae (2008) found that for Australian 
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general practice, SID may apply but is not material: the changes in the intensity of care 

provided to patients is the most important factor driving the increase of health expenditure in 

Australia (Goss, 2008).  

In conclusion, it is evident that if SID exists in a health system, it could increase health 

expenditure without an improvement in health outcomes. SID is relevant to the health 

financing system and health payment methods. The Australian Productivity Commission 

concluded that SID is more likely to occur where patients are free to choose the doctors, there 

is no contractual relationship between insurers and doctors, and doctors are remunerated 

based on fee-for-service (Bickerdyke, Dolamore, Monday, & Preston, 2002). Treatment 

location is a factor affecting health expenditure, especially in China, as high cost, high 

technology equipment is often available in higher level hospitals, and the hospitals have to 

attract a large quantity of patients to share the fixed cost (Z. Sun, Wang, & Barnes, 2015).  

2.2.2 Service type 

The types of health service can be classified as medical health care (outpatient service, 

inpatient service, and pharmacy pharmaceuticals), preventive health care, and health 

financing administration. Curative health care expenditure is the dominant component of 

national health expenditure. In China in 2017, 85.1% of health expenditure was consumed by 

curative health care, and preventive health expenditure accounted for 6.6% according to 

estimates from National Health Accounts studies. Theoretically, reducing need and demand 

for curative services can reduce health care cost (Fries et al., 1993).  

It is generally accepted that provision of preventive care services, such as tobacco and 

alcohol control, advocating healthy diets, and reducing air pollution can reduce curative care 

service utilisation for treating diseases caused by these factors, as more than 50% of 

Disability-Adjusted Life Years is attributable to these risk factors. However, empirical 

research shows that preventive services are not likely to be cost-saving. For example,  van 

Baal et al. (2008) found that reducing obesity can reduce health expenditure caused by 

obesity-related diseases in the short term, but increase health expenditure in the long term due 

to the life-years gained. Other research concluded that not all preventive interventions are 

cost-saving, such as early detection of disease (Eddy, 1990), and drug treatment for high 

blood pressure (Edelson et al., 1990). This is not to say that these preventive interventions 

should not be offered, but highlights the importance of identifying cost-effective strategies to 
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improve the health of the population. These preventive care services may still be worth 

offering even at significant cost, since the health gain is valuable. 

2.2.3 Technology 

Technological advances or technological progress in the health sector result in changes in 

clinical practices that improve the ability of health service providers to diagnose, treat or 

prevent health problems. Technological progress includes new pharmaceuticals, equipment, 

clinical diagnosis, or services, which can enable health service providers to ensure that  

previously untreated and untreatable conditions get treated (Orszag, 2008).  

Technological progress affects the entire process of health service provision and health 

financing, and it has been identified as a significant factor affecting health expenditure 

growth. Schwartz was probably the first to use a residual method to analyse the main drivers 

of health expenditure growth in USA, and found that about 70% of health expenditure growth 

between 1977 and 1984 was due to technological advances (Schwartz, 1987). Other 

researchers then used the same method, controlled for a large number of factors, to examine a 

longer time period than Schwartz employed, and reached a similar conclusion. Namely that 

technological advances contributed 50% of the growth of per capita health spending in the 

USA (Cutler, 1995; Newhouse, 1992; S. Smith, Newhouse, & Freeland, 2009; S. D. Smith et 

al., 2000). Another research study examined health expenditure growth in OECD countries 

during the period 1960 to 2007 and found that technological progress contributed a smaller 

percentage (27%-48%) to the growth of health expenditure than that noted in previous 

research. Still other researchers have identified medical technological progress as a factor 

leading to increased health spending, but without analysing the extent of its contribution to 

the growth of health expenditure. For example, one study examined 10 types of technology 

identified by a panel of experts that might be possible interventions in the future and found 

that these 10 medical technologies are projected to increase health expenditure significantly 

(Goldman, Shang, Bhattacharya, & Garber, 2005).  

However, the effect of technological progress on the growth of health expenditure may be 

overestimated, especially when the residual method is employed. This is because, apart from 

the technological effect, other factors such as consumers’ behaviour, health status, education 

and the environment have not been controlled by previous research. In other words, the fewer 

factors controlled in the analysis, the larger the residual attributed to technological effects. 
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Many researchers support the view that technological progress plays a significant role in the 

growth of health expenditure because they believe technological advances increase the 

capacity of health service providers, get more patients treated with new types of clinical 

treatment, lead to more resources allocated to the health sector (White, 2007). Furthermore, 

even some inexpensive new technologies tend to drive the increase of health expenditure 

because, not only can a large share of population access new inexpensive technologies, but 

also the treated population will live longer and consequently consume extra health services 

(Astolfi et al., 2012). In addition, even if the prices of new medical technologies do not fall, 

technology may increase demand by increasing the variety and quality of health services 

(Oliveira Martins & De la Maisonneuve, 2006). 

Although research has identified technological progress as a major factor of health 

expenditure growth, in some cases, medical technologies may decrease health expenditure. 

Theoretically, “whether a particular technology increases or decreases costs depends on its 

impact on unit cost and the level of use or on whether the treatment complements or replaces 

the existing methods” (Dybczak & Przywara, 2010). For instance, if a new type of medical 

technology is expected to treat what have already been treatable conditions in a more 

efficient, and faster better way, this technology tends to reduce the utilisation of previous less 

efficient and more costly services, so reducing overall unit cost and therefore the total cost 

per patient can be reduced. On the other hand, if a new technology supplements or replaces 

existing technologies and is expected to treat untreatable conditions, then it will probably 

increase health care spending. Research conducted by Baker and his colleagues support this 

view: they examined four types of medical technologies and found that not all are associated 

with higher health spending. But they found the more available and free-standing diagnostic 

imaging services are strongly associated with higher health spending (Baker, Birnbaum, 

Geppert, Mishol, & Moyneur, 2003). 

Obviously, there are many other mechanisms that can influence the use of the new 

technologies. For example, more treatments with a lower unit cost may be applied under a 

global budget payment method, while more costly technologies tend to be used under a fee-

for-service mechanism. 

In conclusion, technological progress has been identified as a major driver of growth in 

health expenditure by previous studies, but certain types of new technology can decrease 

health expenditure. The estimation of the contribution of technological progress to health 
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expenditure growth depends on the number of other variables controlled when the residual 

method is used. Health financing mechanisms and payment methods also influence the use of 

the new technologies. In addition, technological progress can affect the price of certain types 

of health services and also change the productivity of the health system. Therefore, apart 

from factors affecting health need and health service provision, health pricing, health 

financing modes and payment methods also affect health expenditure.  

2.3 Health care pricing, financing and payment methods  

Health care price is a major factor that affects health expenditure. Health care price can itself 

be affected by the productivity of the health system, and by government pricing policies.  

2.3.1 Productivity, price and price inflation 

Technological progress can improve productivity, and productivity affects the price of goods 

and services. Baumol’s “Cost disease” theory identifies the different productivity patterns. In 

this theory there are two types of sectors in the economy: sectors with higher rates of labour 

productivity and sectors with lower rates of labour productivity (Baumol, 2012).  Generally, 

agriculture and manufacturing are high labour productivity areas, while the health sectors and 

education sectors are areas with lower labour productivity.  

In Baumol’s model the reason why agriculture and manufacturing sectors show high labour 

productivity is that labour-intensive processes are substituted by technology, and this reduces 

the real costs of goods and services production in these kinds of sectors. On the other hand, 

health services, while also labour-intensive, provide personal services that cannot be 

standardised because each patient’s condition is special and direct health personnel contact 

and specific treatment is needed. Erixon and his colleagues calculated the growth rate of 

productivity per hour of healthcare, manufacturing, transportation and communication in 19 

European countries, and found that the healthcare sector’s productivity rates were lower 

compared with the other sectors. In some countries there is a negative productivity growth in 

the healthcare sector can be found in some countries (e.g. Finland and Czech Republic) 

(Erixon & van der Marel, 2011). However, they did not further analyse the productivity rate 

for different type of services because some types of health service, such as diagnostic 

services, are more sensitive to labour substitution than others. 
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According to the “Cost disease” theory, the prices of personal health services where there is 

low growth in productivity tend to increase faster than other services that have a higher 

productivity growth rate, due to wages in the low productivity sectors having to keep up with 

wages in the high productivity sectors (Baumol, 2012) and this also leads to a higher average 

inflation rate.  

Consistent with the theory, research found that wage and salary levels, and employment 

status were the major factors affecting health expenditure growth in OECD countries between 

1960 and 2004 (Hartwig, 2008). Similarly, using hospital level data from the USA, V. Y. Wu, 

Shen, Yun, and Melnick (2014) observed that hospital staffing and labour-related cost, case 

mix, and demographics were the most important drivers of  higher hospital revenue.  

Health care expenditure has outpaced economic growth across the world (OECD & World 

Health Organization, 2012) partly because health services inflation has been increasing at a 

faster rate than general inflation (Baumol, 2012). This fact has led some analysts to suggest 

excess health price inflation (EHPI)
5
 as the main source of health expenditure growth. For 

example, in the USA EHPI explained nearly three percentage points of the 3.9% growth in 

personal health care spending in 2010, and 5-19 percentage points of the increase in health 

expenditure in OECD countries during the period 1960 to 2007 was caused by relative 

medical price inflation (Martin, Lassman, Washington, Catlin, & Team, 2012; S. Smith et al., 

2009). Similarly, EHPI is seen as a major factor affecting Hong Kong’s health expenditure 

growth in the future (Leung et al., 2007).  

Given that EHPI is a major influence on health expenditure growth patterns in countries like 

the USA, in China more attention should be paid to how to calculate health price inflation so 

as to understand the factors driving the growth of health expenditure.   

2.3.2 Health price inflation and real health expenditure growth 

Health price inflation is a measure of the amount prices change within the health goods and 

services sector in the economy, which includes economy-wide inflation and EHPI (Australian 

Institute of Health and Welfare, 2014). Many researchers have identified health price inflation 

as a major factor in the growth of health expenditure, so that health price deflators are very 

useful in removing the effects of inflation so as to understand the growth in constant price 

                                                 
5
 Excess health price inflation (EHPI) is a measure of the extent to which the average growth rate of changes in 

the prices of health goods and services exceeds the general rate of inflation (Leung, Tin, & Chan, 2007). 
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health expenditure. 

In practice, however, analysts often use either the GDP deflator, or the Consumer Price Index 

(CPI) or other kinds of general deflators to deflate health expenditure. The GDP deflator is 

the most commonly used, especially in countries and regions such as South Korea (Tchoe & 

Nam, 2010), Hong Kong (Leung et al., 2007), and China (China National Health 

Development Research Centre, 2016a) that do not have reliable health price inflation data. 

The GDP deflator is the generally accepted measure of inflation for the whole economy, and 

it is not consistent with the boundary of National Health Accounts (Kohli, 2004; Norton-

Griffiths & Southey, 1995; Schieber, Poullier, & Greenwald, 1992). As an alternative, some 

countries like New Zealand use the CPI to deflate aggregate health expenditure (Ministry of 

Health New Zealand, 2012). However, the CPI also has limitations because it only measures 

changes in prices faced by households and does not include government subsidies, or funds 

from social health insurance schemes and non-marketed services that governments provide 

(Australian Institute of Health and Welfare, 2014). In view of this, some countries do not use 

the GDP deflator alone only to deflate health expenditure: for instance, Canada uses the GDP 

deflator and the CPI to deflate public and private health expenditure respectively and volume 

indices are used in Norway (Boo & Smit, 1995; World Health Organization, Undated).   

Australia and the USA use specific health price inflation estimates to avoid the disadvantages 

of the GDP deflator and the CPI. In both countries the price index for each component of 

health expenditure is calculated separately, and then an aggregate health price index is 

obtained by way of weighting each component’s share of health expenditure. In the case of 

Australia the weights are obtained by applying Laspeyres (base-period-weighted) chain price 

indexes (Australian Institute of Health and Welfare, 2014). In the USA the Fisher Ideal 

formulation is applied, and a chain-weighted method used in attempts to control for any 

aggregation bias (Centre for Medicare and Medicaid Services U.S., 2014).  

The GDP deflator and the CPI have limitations in deflating aggregate health expenditure, in 

that deflation using such indices does not provide an estimate of the increase in the volume of 

health goods and services. Therefore appropriate health price inflation estimates should be 

developed to deflate health expenditure. 

However in China, up until now, the GDP deflator has been used to deflate total health 

expenditure in the country. Moreover, there is no study that has examined the impact of 
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health price inflation on the growth of health expenditure in China.  

Although higher health care prices can make health services more costly and deter people 

from using health services, health services can still be accessible and affordable if services 

are publically funded, if the cost of health care is a minor fraction of a household’s disposable 

income, or if households are adequately covered for their health costs through risk pooling. 

Therefore, public finance, risk protection, and income level have a significant impact on the 

growth of health expenditure.  

2.3.3 Health financing, payment, and organisation 

Health financing mode, allocation methods, and institutional arrangements are major 

components to a health financing conceptual framework, that has financial risk protection 

from ill health as one of its main final goals (W. C. Hsiao, 2003).  

Public health financing includes health insurance schemes and government schemes, as a 

pooled financing method which improves residents’ accessibility to health services and 

provides health financial risk protection for them. There are several studies which examine 

the effect of health financing mode on the growth of health expenditure. For instance Leu 

(1986), using national data for 1974 for 19 OECD countries, analysed the drivers of health 

expenditure growth and found that the National Health Service (NHS) in the United Kingdom 

and New Zealand lowered health care expenditure by 20 to 25%. In addition, U.-G. 

Gerdtham, Sogaard, Andersson, and Jonsson (1992) observed that an increase in public 

health expenditure was associated with a reduction in health expenditure (that is, a 10 

percentage points increase in the share of general government health expenditure to total 

health expenditure was associated with a 5% decrease in health care expenditure). 

Global budget, capitation and fee-for-service are commonly used as payment methods for 

health plans. Compared with a fee-for-service based health system, a capitation system tends 

to slow the growth of health expenditure (U.-G. Gerdtham & Jönsson, 2000). U.-G. 

Gerdtham, Sogaard, et al. (1992), using the data from 19 OECD countries, examined the 

effect of payment methods on health expenditure and found that in countries adopting a fee-

for-service payment method health care expenditure was about 11% higher than in their 

counterparts. Fee-for-service is commonly used in China as a means to pay the health service 

providers, and many researchers consider this payment method to be a major factor in China, 

because it provides incentives for over servicing (J. Li et al., 2014; W. Yip & Hsiao, 2009). 
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Docteur and Oxley (2004) classified three models according to the degree to which health 

service delivery and health financing systems are controlled by the public. They concluded 

that public-integrated models (both health financing and health service provision being 

provided by governments) can easily control the growth of overall healthcare cost, but the 

health service quality and efficiency should be improved; public-contract models 

(government or a centralised social insurer contract with private providers) tend to have a 

higher efficiency than Integrated models, but are less successful in health service cost 

containment; private insurance/provider models (where private health insurance schemes 

purchase health services from private providers) is usually weak in constraining health 

spending. Bac (2004) support this view having found that an integrated health system can 

manage health costs best, followed by a public-contract system, when they analysed different 

types of the health system organisation methods and their contributions to health spending 

containment.  

Furthermore, it has been found that the incidence of CHE will be higher if a health financing 

system relies heavily on OOP, or households are excluded from financial risk protection 

mechanisms such as health insurance schemes (K. Xu et al., 2003). However, International 

experience has found that health expenditure will increase due to demand-side and supply-

side moral hazard if a country expands health insurance coverage without appropriate 

controls on service provision (W. Yip & Hsiao, 2009). 

In conclusion, it is evident that publicly financed health service provision tends to lower 

health expenditure growth, and reduce the health financial risk of residents. The level of 

public health financing in a country depends on the level of its national income at least to 

some extent. However, if financing highly depends on private sources, such as household 

OOP, this can lead to an incidence of CHE. 

2.3.4 Income 

Income is directly related to the demand for health care and health expenditure. This section 

examines the effect of national and household income on health expenditure. 

2.3.4.1 National income 

There is a general consensus that national income is a significant factor affecting health 

expenditure growth. The pioneering research by Newhouse (1977) found that 92% of 
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variance in health expenditure among 13 developed countries could be explained by 

aggregated income, and further suggested that health care goods and services is a “luxury 

good” as the income elasticity of health care services exceed unity. Possibly this can be 

explained by the fact that, with nations become wealthier, a larger share of countries’ income 

is allocated to their health sectors (Fogel, 2009).  

Leu (1986) confirmed the predominant effect of national income on the growth of health 

expenditure in 19 OECD countries. Apart from national income, Leu also suggested that 

population ageing and urbanisation show measurable effects on health expenditure growth. 

Using the same data as Leu, U.-G. Gerdtham, Sogaard, et al. (1992) also identified that GDP 

per capita was the most significant factor affecting health expenditure growth, with an 

elasticity of 1.3. To enhance the robustness of their results, more observations were used to 

analyse the factors affecting health expenditure growth, U. G. Gerdtham (1992) used pooled 

data for 22 OECD countries during the period 1974 to 1987, and found that elasticity of 

health care expenditure with respect to GDP was 0.74. Research conducted by U.-G. 

Gerdtham et al. (1998) examined a longer time period (1974-1991) and obtained the same 

results as previous research – the effect of GDP on health expenditure was below unity 

(0.74). More recent research in OECD countries during the period 1995 to 2009, showed that 

income contributed to 1.7 percentage points of the annual average growth of real public 

health spending (4.3% per annum), when an income elasticity equal to 0.8 was assumed (De 

La Maisonneuve & Martins, 2013).  

A cross sectional analysis of 30 African countries found that health expenditure growth was 

positively associated with income (GDP per capita) and foreign aid (Gbesemete & Gerdtham, 

1992). Results for China showed a similar relationship with income per capita, but the 

income elasticity (2.1 in 2009) was much higher than that observed for OECD countries 

(Zhu, 2011). L. Wu (2011) observed similar results for China with respect to income but also 

noted that doctor density, ageing, urbanisation, and technological progress affect the long 

term equilibrium of health expenditure in China.  

The above studies show that there is a strong association between higher national income and 

increasing health expenditure in many countries, although the relative significance (i.e. 

income elasticity) varies between countries and across time. According to Getzen (2006) the 

variation in the relative importance of national income (GDP or GDP per capita) as regards to 

health expenditure depends on the aggregation of income indicators used in data analysis. In 
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other words, a higher elasticity will be obtained if a higher aggregation level of income 

indicator is used in the analysis.  

Given that the more recent literature reviewed by the OECD estimates an income elasticity of 

0.8, which is lower than the estimates in most of the earlier literature, further examination of 

the literature is required in order to understand why the relative importance of national 

income to health expenditure depends on the level of aggregation of income indicators, and 

what the income elasticity may be for China if an individual level of income indicator is used 

in the analysis. 

2.3.4.2 Household income 

Generally, estimates of the income elasticity for utilisation of health care across households 

are much lower than the estimates of income elasticity using national or state level data 

(Manning, Newhouse, Duan, Keeler, & Leibowitz, 1987; Wagstaff, 1986). For example, for 

China, using individual level data, You and Kobayashi (2011) found an income elasticity of 

0.18 which was much smaller than that found for GDP or national level data. Several 

hypotheses may explain this difference. Firstly, national income is a proxy to indicate the full 

costs of health service; it not only includes health payments made by household OOPs, but 

also includes health expenditure funded by public sources such as government schemes and 

social insurance schemes. By contrast, individual or household income may be less of a 

constraint on health expenditure, because household OOPs are only a small part of health 

expenditure for the household (Newhouse, 1977). Moreover, one possible reason is that some 

omitted variables’ effect may be reflected in income elasticity at the aggregated level, for 

example differences in level of SID (Parkin, McGuire, & Yule, 1987).   

In conclusion, it may be said that income elasticity of health expenditure is high if aggregate 

income is used in the analysis, while income growth has less impact on health expenditure 

growth if individual or household level data are used, because OOPs paid by insured 

individuals or households is only a small proportion of the health expenditure. However, if 

public finance cannot provide adequate financial risk protection for households and the OOPs 

exceed some fraction of household income (usually 40% of capacity to pay) within a given 

period, the household will experience financial catastrophe (K. Xu et al., 2003).  

2.3.4.3 Catastrophic health expenditure (CHE) 
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Financial risk protection is one of the four goals of any healthcare system (World Health 

Organization, 2000). Households will experience CHE if a catastrophic proportion of their 

available income is paid to access health services. CHE is not always associated with high 

health-care costs (Wyszewianski, 1986). For example, wealthy households or insured 

households may not experience CHE when they face a large bill for health treatment, while 

only a small charge for common diseases can cause poor households or uninsured households 

to experience CHE (Ke Xu et al., 2003). 

CHE may occur in developing countries and developed countries. A cross-country analysis 

involving 59 countries have calculated that the proportion of households with CHE ranges 

from 0% in the Czech Republic and Slovakia to 10.45% in Vietnam; and, there is a 

considerable disparity among OECD countries, for example 0.55% of households in the USA 

experienced CHE in 1997, while it was 1.73% for Republic of Korea in 1999. This research 

concluded that a 1% increase in the share of OOPs in health expenditure and it is associated 

with a 2.2% increase in households facing CHE (Ke Xu et al., 2003).  

A number of studies conducted in Asian and African countries have examined the factors 

associated with CHE. For Korea, Choi et al. (2015) reported that CHE was significantly 

associated with household income, age, and health status such as a family member who 

suffered from a chronic disease. In the Western Balkans, CHE was further associated with 

informal payments and transportation costs (Bredenkamp, Mendola, & Gragnolati, 2011), 

while in India economic and social status were important determinants of the incidence of 

CHE (Pal, 2012). By comparison, in Thailand and Iran treatment location appears to be a 

significant factor exposing household to CHE (Abolhallaje, Hasani, Bastani, Ramezanian, & 

Kazemian, 2013; Weraphong, Pannarunothai, Luxananun, Junsri, & Deesawatsripetch, 2013); 

for example, in Thailand patients seeking care at a public hospital were 14.8 times more 

likely to experience CHE than those seeking care at other facilities. 

Generally, the incidence of CHE in China is higher than that of Korea and Thailand, but the 

results from different studies are inconsistent. In China, under the threshold of 40% of a 

household’s ability to pay, van Doorslaer et al. (2007) used a sub-sample of Urban and Rural 

Household Survey data and found that the incidence was 4.8% in 2000, while Saksena, Xu, 

and Durairaj (2010) calculated that 14.4% of households had experienced CHE using World 

Health Survey data collected in 2002. Outpatient OOPs was the main driver of CHE, 
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followed by inpatient OOPs and pharmaceutical OOPs, caused 5.0%, 1.7%, and 4.6% of 

households experienced CHE respectively.  

Recently, mainly the fourth China National Household Health Survey data was used to 

analyse the incidence and determinants of CHE. In 2008, 13% of Chinese households 

experienced CHE (Ye Li et al., 2012) and the incidence in rural households was 14.4% (Y. Li 

et al., 2014) under the threshold of 40% of household non-subsistence expenditure. In recent 

studies the incidence of CHE has shown slight changes compared with the studies conducted 

six years earlier using World Health Survey data. Researchers have used self-administrated 

surveys to analyse the incidence of target populations, like tuberculosis (TB) patients (Zhou 

et al., 2016), empty-nest singles households (T. Yang et al., 2016), and elderly households 

with chronic disease patients (Z. Wang et al., 2015). In addition, recent studies have found 

that household with elders, hospitalisation, and members with chronic disease are major 

factors of CHE (X. Li et al., 2013; Y. Li et al., 2012; Wan et al., 2011). More detailed 

information about CHE analysis in China is summarised in Table 2.2 and Table 2.3. 
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Table 2.2 Summary of CHE analysis at national and provincial levels, China 

Authors National or region 

level 

Incidence Data source Year 

of data 

van Doorslaer et 

al, 2007 

National 

representative (urban 

and rural) 

4.8% 

Sub-sample of Urban and 

Rural Household Survey data 

(9700 households) 

2000 

Saksena, Xu & 

Durairaj, 2010 

National 

representative (urban 

and rural) 

14.4% 
World Health Survey (3991 

households) 
2002 

Y.Li et al, 2012 

National 

representative (urban 

and rural) 

13.0% 
Sub-sample of National 

Household Health Survey 
2008 

Y.Li et al, 2014 

National 

representative rural 

households 

14.4% 
Sub-sample of National 

Household Health Survey 
2008 

X.Li, et al,2013 
Regional (urban and 

rural) 
15.40 

Self-administrated, health 

care utilisation and expense 

survey of 11,577 households 

conducted in eastern China 

2008 

Zhou et al, 2011 

(Chinese Journal) 

Provincial (urban and 

rural) 
8.7% 

Inner Mongolia Autonomous 

Region Household Health 

Survey  

2008 

Zhuang et al, 

2015 

(Chinese Journal) 

Provincial(rural) 
19.4% in 2008 

17.3% in 2013 

Shaanxi provincial 

Household Health Survey 

(Rural) 3239 households for 

2008 and 13200 households 

for 2013. 

2008 

2013 

Yan et al, 2013 County level (urban) 

8.51% in 

2009; 5.38% 

in 2011 

Self-administrated, 947 

household in 2009, and 800 

households in 2011 

2009 

2011 

Note: 40% of non-food expenditure is the threshold. 

Y. Li et al. (2014) reported that in China the NCMS did not provide adequate financial 

protection for rural residents. Other researchers have found similar results: health insurance 

schemes only partially protect rural residents from CHE (X. Gong, Yu, Meng, & Yan, 2009; 

Q. Sun et al., 2009; Wagstaff & Lindelow, 2008; L. Zhang, Cheng, Tolhurst, Tang, & Liu, 

2010), and NCMS has not reduced CHE among its target population, such as those with 

chronic diseases (Q. Wang, Liu, Lu, Luo, & Liu, 2014; Z. Wang et al., 2015; L. Zhang et al., 

2010). The same conclusion was reached for Korea, India and Thailand. For example, 

although Korea has greatly expanded its health insurance coverage, financial protection 

against CHE remains a concern (Choi et al., 2015), and In India 23% of households with 

inpatient admissions still experienced CHE despite being covered by Self Employed 

Women's Association of India (Devadasan, Criel, Van Damme, Ranson, & Van der Stuyft, 

2007). In Thailand, the Civil Servant Medical Benefit Scheme members are more likely to 

experience CHE than members of other schemes (Weraphong et al., 2013). However, the 
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results for Turkey and Georgia were in the opposite direction: their health insurance status 

had reduced the incidence of CHE (Gotsadze, Zoidze, & Rukhadze, 2009; Yardim, 

Cilingiroglu, & Yardim, 2010). According to some authors, the reason why health insurance 

has failed to reduce the incidence of CHE is partly because health insurance schemes tend to 

increase outpatient and inpatient services utilisation (Wagstaff, Lindelow, Gao, Xu, & Qian, 

2009). In addition, health service providers may have an incentive to provide more expensive 

medical care because of information asymmetry. Therefore, well-designed health insurance 

benefit packages can be an important policy tool to manage health services provision and 

utilisation (Wagstaff & Lindelow, 2008; H. Wang et al., 2012).   

Table 2.3 Summary of CHE analysis focused on target populations, China 

Authors Target population Incidence Data source Year of 

data 

Zhang et al, 2010 NCMS enrolees 

(Threshold is 10%) 

Poor 72.9% 

Non-poor 

58.3%  

A random sample of 358 

poor and 523 non-poor 

NCMS enrolees 

2005 

Gong et al, 2009 

(Chinese journal) 

NCMS enrolees, 

inpatients 

4.5% and 

4.3% in 

Shandong; 

3.6% and 

4.1% in 

Ningxia 

Self-administrated survey, in 

Shandong province and 

Ningxia Hui autonomous 

region 

2006 

2008 

Wan et al, 2011 

(Chinese journal) 

Low income 

households, rural 

area 

22.8% Sichuan provincial 

Household Health Survey 

2008 

Wang et al, 2014 Members with 

hypertension, stroke 

and coronary heart 

disease, poor rural 

area 

13.5% Self-administrated survey 4 

counties, 1262 patients 

2009 

Wang, Li, & Chen, 

2015 

Elderly households 

with chronic disease 

patients 

25.6% China Health and 

Retirement Longitudinal 

Study 

2011 

Yang et al, 2016 Empty-nest singles 

households 

59.3% Self-administrated, 2761 

households in 3 counties and 

districts in Shandong 

province 

2012 

Zhou et al, 2016 TB patients 46.7% 347 cases in 9 counties and 

districts in 3 provinces 

2013 

Ma et al, 2015 

(Chinese journal) 

Members with NCDs 

rural households 

31.43% Self-administrated survey, in 

Shandong province 

2014 

Note: 40% of non-food expenditure is the threshold.  

In conclusion, CHE occurs in both developed and developing regions, while health insurance 

often failed to protect patients from experiencing CHE. The incidence of CHE in China is 



Chapter 2 Literature review 

51 
 

high, but the results from different studies are inconsistent as different survey data have been 

employed. Previous studies have never compared the disparity of incidences among different 

regions when a common survey is employed. Also, previous research has concluded that 

enlarging the benefit packages or increasing the reimbursement of health insurance is an 

option to reduce the high incidence of CHE. In China since 2009, the coverage and 

reimbursement levels of health insurance schemes have improved substantially in China. 

Questions then remain as to what is the most recent incidence and severity of CHE in China, 

and what is the difference in incidence of CHE in different economic development regions 

when a common survey is employed. A related question is: what are the main health 

conditions that expose households to CHE in the first place? To answer this requires analysis 

of the available data at the disease level. Only then can a more complete picture of CHE be 

expected to emerge. 

There are other factors that affect health needs, health service delivery, and health pricing, 

financing and payment methods, such as social, cultural, religious and political issues, which 

are not discussed in this literature review.  

2.4 Gaps in the literature 

The review of the literature shows several gaps in our knowledge of the structure, 

components and future trends of health expenditure in China. While several studies point to 

the health price inflation or EHPI as a major driver of health expenditure growth, existing 

studies on determinants of health expenditure growth in China never analyse the contribution 

of health price inflation or EHPI because there is no proper health price inflation index that 

can be used to deflate aggregate health expenditure. Despite its well-known limitations, the 

GDP deflator is still used widely in China to deflate aggregate health expenditure in the 

country. The country has data on CPI for the health subgroup but this only reflects health 

price changes from the perspective of the households. 

Several studies point to the importance of disease prevalence, treatment practice and health 

price inflation as main drivers of the growth of health expenditure in several countries, but no 

single study in China has looked at the relative contribution of all of these to the recent and 

rapid health expenditure growth. A greater gap in knowledge arises because previous 

research did not analyse the drivers of growth of health expenditure by age group and disease 

group.   
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Current research on health expenditure projections in China mainly focuses on a shorter time 

span and fails to take into account health price inflation, disease prevalence rate and service 

per case of disease by age and disease. Furthermore, there is no previous research in China 

that has looked at each driver’s relative contribution to future expenditure growth, and no 

previous research in China has analysed what the health expenditure might be if some 

interventions were undertaken. 

Also there is no research that has examined the difference in incidence of CHE among 

households in different regions in China using a common survey under variable thresholds. 

Previous studies in the country were also limited in that they did not analyse potential 

variations in exposure to CHE for all types of diseases. 
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3.1 Introduction 

Changes in health expenditures reported in current prices reflect changes in both the price and 

volume of medical goods and health services. Health expenditure measured in constant prices 

aims to remove the effects of inflation so as to reflect changes only in the volume of medical 

goods and health services. The transformation of a current price health expenditure estimate 

into its constant price counterpart is called “deflation” and the price indices used in this 

transformation are called “deflators”.  

In recent years, health expenditure in China, in current prices, has experienced significant 

growth from 1,754 billion Yuan in 2009 to 4,097 billion Yuan in 2015, an average annual 

growth rate of 15.2%.  The average annual growth rate of health expenditure in constant 

prices, deflated using the GDP deflator, was 11.5% during the same period, which was much 

faster than real GDP growth of 8.3%. Deflating health expenditure using the GDP deflator 

means the inflation rate for health service prices is assumed to be the same as the inflation 

rate for the Chinese economy as a whole. Is this true? Is the GDP deflator an appropriate 

health expenditure deflator?  

In practice, analysts often use either the GDP deflator or the CPI to deflate health 

expenditure. The GDP deflator is the most commonly used health expenditure deflator 

especially in countries and regions such as South Korea (Tchoe & Nam, 2010), Hong Kong 

Special Administrative Region (Leung et al., 2007), and China (G. Liu & Zhao, 2001; Na, 

Ren, & Zhao, 2002) that do not have reliable health service price inflation data. The GDP 

deflator is the generally accepted measure of inflation for the economy and gives a good 

indication of the “opportunity cost” of health spending to the economy as a whole (Norton-

Griffiths & Southey, 1995; Schieber et al., 1992). However, as the GDP deflator includes the 

prices received for exports, the GDP deflator shows increases which are not due to goods and 

services that are solely consumed in the country of interest (Kohli, 2004). More 

fundamentally, the GDP deflator is not appropriate for measuring the volume of health goods 

and services. Some countries like New Zealand use the CPI to deflate aggregated health 

expenditure (Ministry of Health New Zealand, 2012). The CPI also has its limitations 

because it only reflects changes in prices faced by households and does not measure 

subsidies, social health insurance schemes funds and free preventive health services provided 

by governments at all levels (Diewert, 1998; Twardowski, 2003). Thus there are significant 

disadvantages if the GDP deflator or CPI is used to deflate health expenditure. 
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In view of this problem, Canada uses GDP deflator and the health component of the CPI to 

deflate public sector health spending and private sector health care spending respectively 

(Canadian Institute for Health Information, 2014). The Netherlands creates an average price 

for the goods and services offered for every health service provider in the health care system, 

and this is used to calculate expenditure in real terms (Boo & Smit, 1995). Australia and the 

USA use specific health expenditure deflator estimates to deflate health expenditure. In both 

countries the price index for each component of health expenditure (such as curative health 

service expenditure, rehabilitative health service expenditure and preventive health service 

expenditure) is calculated separately, and then the aggregated health expenditure deflator is 

obtained by weighting each component’s share of health expenditure. In the case of Australia 

the weights are obtained by applying a Laspeyres (base-period-weighted) price index 

(Australian Institute of Health and Welfare, 2014). In the USA the Fisher Ideal formulation is 

applied. The chain-weighted method used in the USA attempts to control for any aggregation 

bias (Centre for Medicare and Medicaid Services U.S., 2014). As neither the GDP deflator 

nor the CPI are satisfactory health expenditure deflators, an aggregated health expenditure 

deflator should be generated to reflect the changes in the volume of medical goods and health 

services. 

In China, previous research has mainly focused on how to improve the calculation of the 

health components in the CPI (Health Price Index Research Team, 1996; D. Zhang, 2007). 

An inpatient service price index during the period 1991 to 1993 was estimated based on 

medical records from four hospitals in Beijing (Fang & Chen, 1996). In official statistics the 

GDP deflator is still used to deflate health expenditure in this country. This study aims to 

generate an aggregated health expenditure deflator to deflate health expenditure in China and 

reflect the real growth of health expenditure in China. 

3.2 The Method 

3.2.1 General approaches to calculating price indices 

Lowe (1823) described a simple approach to calculating a price index. This approach 

measures the price change of a representative product basket between periods 0 and 1. A 

quantity vector q ≡ [q1,…,qn] is the quantity of representative products made during the two 

periods is calculated, and then the relative price in the two periods is calculated using  

∑ 𝑝𝑖
1𝑛

𝑖=1 𝑞𝑖 /∑ 𝑝𝑖
0𝑛

𝑖=1 𝑞𝑖 , which means the ratio of expenditure on the basket in period 1 to 

expenditure on the same basket in period 0. This fixed basket approach to calculating the 
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price index does not indicate how to choose the quantity vector q. There are two methods to 

select the vector q for the reference basket under consideration: one is the quantity vector q
0
 

in a base period, the other is the quantity vector q
1
 in the current period. The Laspeyres price 

index (Laspeyres, 1871) uses the base period quantity vector q
0
 as the reference basket while 

the Paasche price index (Paasche, 1874) uses the current period quantity vector q
1
 as the 

reference basket. The geometric mean of the Laspeyres price index and the Paasche price 

index is Fisher’s ideal index (Fisher, 1922). Typically, the Laspeyres price index is higher 

than the Paasche price index (Hill, 1993), while the price index produced by the Fisher ideal 

index approach is higher than the Paasche index but less than the Laspeyres index.  

The Laspeyres formula is widely used as the method for calculating CPIs around the world, 

as the Laspeyres CPI can be developed on a timely basis without having quantity information 

for the current period (Braithwait, 1980).  

The Laspeyres Price Index method was selected in this study, mainly because price indices in 

China calculated by the National Bureau of Statistics (NBS) use the base weighted Laspeyres 

index method (M. Ma & Wang, 2012), and some of the price indices data from the NBS can 

be directly used. In this study, the price index for each component of health expenditure
6
 was 

calculated, with each component’s share of health expenditure then being used as its weight 

in calculating the aggregated health price index. 

3.2.2 The reference basket 

In China, health expenditure by function consists of five main categories: 

 curative health care services (includes rehabilitative services and long term health 

care); 

 ancillary health services; 

 medical goods (only includes retail pharmaceuticals and other medical goods. It does 

not include medical goods prescribed in hospitals); 

 preventive health services; and 

 governance, health system and financing management. 

The first three categories are referred to as “personal health care” and the remainder as “non-

personal health care”. For this study, these categories of health expenditure were re-structured 

                                                 
6 Health expenditure here is current health expenditure. Capital formation is not included.  This is consistent with the 

definition of health expenditure used in the System of Health Accounts 2011 (OECD, Eurostat & WHO, 2011). 
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according to the financing source of different services. Personal health care comprises 

services and goods mainly funded by OOPs and health insurance schemes, while non-

personal health care comprises goods and services mainly funded directly by public sources 

(Table 3.1).  

According to the Hospital Information System (HIS) in China, health services provided by 

health providers are recorded as inpatient services or outpatient services. Both inpatient 

services and outpatient services include curative health care services, rehabilitative services, 

and long term health care and medical goods prescribed by health service providers. 

Therefore, Personal health care services include inpatient health services, outpatient health 

services and medical goods. 

Table 3.1 Restructured health expenditure categories in China 

ICHA-

HC code 

Restructured health expenditure 

categories 

Health expenditure categories for 

calculation 

 Personal health care Personal health care 

HC.1-

HC.3 

     Curative health care services (includes 

rehabilitative health care services and long 

term care) 

    Inpatient health services 

    Outpatient health services 

HC.4      Ancillary health services 

HC.5      Medical goods      Medical goods 

 Non-personal health care Non-personal health care 

CH.6      Preventive health services      Preventive health services (mainly 

public funded) 

HC.7      Governance and health system and 

financing management  

    Governance and health system and 

financing management 

Note: ICHA-HC is the health service function classification as defined by the International Classification of Health 

Accounts. 

3.2.3 Constructing a health expenditure deflator for China 

The general formulation below is used to calculate the deflator for each component of 

China’s health expenditure: 

𝑃(𝐻𝐸)𝑡 = ∑

𝑛

𝑖=1

(∑
𝑃𝑡

𝑖𝑗

𝑃0
𝑖𝑗

𝑚

𝑗=1

× 𝑊0
𝑖𝑗

) × 𝑊t
𝑖 
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where, 𝑡 represents the time period,  0 is the base period, 𝑖 represents the health expenditure 

categories (inpatient services, outpatient services, medical goods, preventive health services, 

and governance, health financing management); 𝑗  represents sub-categories in the health 

expenditure categories, for instance disease type for inpatient services, type of medical goods, 

different input costs for non-personal health services; 𝑃(𝐻𝐸)𝑡  represents integrated heath 

expenditure deflator in the time period 𝑡.  𝑃𝑡
𝑖𝑗

is the price for sub-category 𝑗 in the health 

expenditure category 𝑖 in the time period 𝑡;  𝑃0
𝑖𝑗

 is the price for sub-category 𝑗  in the health 

expenditure category 𝑖 in the base period; 𝑊0
𝑖𝑗

 is the weight for sub-category 𝑗 in the health 

expenditure category 𝑖 in the base period; 𝑊𝑡
𝑖 is the weight of health expenditure in category 

𝑖 in the time period 𝑡.   

Given the data availability, health output data and health input data were used to reflect the 

price changes in personal health care services and non-personal health care services 

respectively. Because personal health care is used to treat individuals with specific medical 

conditions, the service prices of personal health care in China can be treated as market prices
7
 

(Zhai et al., 2015).  However, market prices may not be available to construct price indices 

for non-personal health care spending as they typically do not involve market transactions 

made by individuals or on an individual’s behalf (Karen Eggleston & Yip, 2004). Therefore, 

in this study, the personal health care categories were deflated by an output price index that 

reflects the price increases (increases in charge per discharge of inpatient, outpatient charge 

per visit, and charge per medication in retail pharmaceutical stores) faced by both individuals, 

government and other non-government organisations, while the non-personal health care 

categories can be deflated by an input price index that represents the price increases 

associated with the expenses underlying the production of these categories.  

Within the personal health care category, an inpatient service price index was calculated 

based on the changes in charge per discharge of disease (P) and the total number of inpatient 

admissions of patients with this type of disease (Q). The weight for inpatient health 

expenditure by disease was calculated using disease expenditure as a share of total inpatient 

health expenditure. For outpatient services there is no disease-specific expenditure 

information available, so the changes in average price (charge per outpatient visit) during the 

period were calculated without using disease sub-categories. As such, the price index for 

                                                 
7 Market prices for services, and in some cases for goods, are prices that cover more than half the full cost of production 

(OECD, Eurostat & WHO, 2011). 
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outpatient services cannot be used to reflect compositional price changes at disease level, and 

it is not possible to obtain an understanding of which diseases are the main drivers of 

outpatient service price growth. However, in practice, when constructing price indices it is 

standard practice to select a broad category if data on subcategories are not available (Ford & 

Ginsburg, 2001). A consumer price index for medical supplies, a consumer price index for 

traditional Chinese medicine and a consumer price index for western medicine were 

published by the NBS. As more than 70% of the pharmacy pharmaceutical and other medical 

goods expenditure are funded by OOPs  (Y. Zhang et al., 2015) and the NBS collects the 

pharmaceuticals and medical supplies data for calculating the CPIs from retail pharmacy 

stores and medical supplies stores (which matches the concept of “medical goods” in the 

National Health Accounts), these three price indexes reflect the changes in the price of retail 

medical goods.  

Non-personal health care services expenditure was deflated using a composite input price 

index. Details of the cost items for health service providers are listed in Box 3.1. The CPI, the 

Retail Price Index (RPI) or the Producer Price Index (PPI) of each cost item published by the 

NBS were used to reflect the changes in input prices. The expenditure on each item as a share 

of total expenditure was used as the weight to calculate a weighted non-personal health care 

service price index. 

In China, apart from preventive health service providers, primary health service providers, 

such as township hospitals and community health service centres, provide preventive health 

services. In this study, the price indices of cost items of preventive health service providers 

were used, and the input cost for preventive health service providers was used to calculate the 

weight for the preventive health service price index. This may not reflect the particularity of 

changes in input costs of preventive services provided by primary health service providers. 

The wage index of state owned facilities was used to reflect the changes of wages and 

benefits in preventive health service providers as most of these facilities are public and state-

owned.  

Governance, health system and financing management sectors in China include the 

government health sectors, social health insurance sectors, and private health insurance 

companies. Health administration costs in China include the administrative cost of health 

bureaus at all levels of government (including the management cost of the NCMS). The cost 

of each item in the health administration sectors was used to weight the price index of health 
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administration. Only the management cost of social health insurance schemes such as 

UEBMI and URBMI in the human resource and social security sectors should be included in 

this study, as human resource management is another main responsibility of this kind of 

sector. The separate cost weight data on wages and benefits, goods and services expenses, 

expenses on living allowances for personnel and their families, and other expenses of the 

human resources and social security sectors are not available: the cost of the corresponding 

input items of the health administration sectors was used to weight the price changes in the 

cost of management of the UEBMI and URBMI. Similarly, detailed cost data for private 

health insurance companies is difficult to obtain, so the cost of each item from the health 

administration sectors was used to weight the price changes in the cost of private health 

insurance. The wage index of state-owned facilities was used to reflect the changes in wages 

and benefits in the health administration sectors and social security sectors, while the wage 

index of other facilities published by the NBS was used to reflect the changes in wages and 

benefits of private health insurance companies. 

The year 2007 was selected as the base period because the Classification of Government 

Revenue and Expenditure was revised in 2007, so this new classification comprehensively 

reflects the specific purpose of government expenditure (X. Wu, 2007; G. Xu, 2007). The 

year 2012 was selected to be the end date because the Ministry of Health and the National 

Family Planning Commission were merged into the National Health and Family Planning 

Commission in 2013, and the health financial statistical data includes data on the family 

planning sector since 2013. To ensure consistency in the data, the period from 2007 to 2012 

was selected to generate an appropriate health expenditure deflator for China. 
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3.2.4 Data sources 

Box 3.1 Items of input cost of health service providers 

The input costs of health service providers mainly include recurrent expenses and earmarked fund 

expenses. Each of the two parts includes the wage and benefit expenses, goods and services expenses, 

expenses on living allowances for personnel and their families, and other capital expenses, while 

earmarked funds expenses also includes an extra sub-item – capital construction. The detailed items 

are listed as follows: 

Wage and benefits Expenses on living allowance for personnel and their 

family 

    Basic wage     Retirement costs 

    Subsidy      Pension for disability or death 

    Bonus     Living allowance 

    Social security contributions     Relief costs 

    Food subsidy     Medical fees 

    Performance pay     Grants 

    Other wage and benefits     Bonus 

Goods and service expenses     Housing accumulation funds 

    Office expenses     Subsidy for house renting 

    Printing fee     Subsidy for house purchasing 

    Consulting fee     Others 

    Water  Expenditure on capital construction (earmarked funds 

expenses) 

    Electricity      Construction of houses and buildings 

    Post and telecommunications     Office equipment purchase 

    Heating costs     Special equipment purchase 

    Property management fees     Vehicle purchase 

    Transportation expenses     Infrastructure 

    Travel expenses     Large-scale repair 

    Maintenance fee     Information network purchase and construction 

    Rental fee     Other capital expenditure 

    Conference fee Other capital expenses (earmarked funds expenses) 

    Training fee  

    Hospitality  

    Special materials  

    Dedicated fuel charges  

    Service fee  

    Commissioned business fee  

    Labour union funds  

    Welfare  

    Other goods and services  

 

Source:  The Hospital Financial System issued by the Ministry of Finance and Ministry of Health in 2010, and 

Hospital Accounting System issued by the Ministry of Finance in 2010. 
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For inpatient treatment, the total number of discharges by disease and the average charge per 

discharge by disease during the period 2007 to 2012 were collected from the China Health 

Statistical Yearbook 2008-2013 compiled by the NHFPC (For details on the number of 

discharges and average charge per discharge information refer to Annex 3.1).  

For outpatient services, there is no disease specific expenditure information – only 

information on total expenditure on outpatient services and the total number of visits is 

available. This was collected from the Health Financial Report compiled by the NHFPC.  

Further, these data reflect only the number of outpatient services and prices charged for such 

services by public health service providers. This limitation is discussed further in section 3.4 

below. 

The CPI, RPI or PPI of each cost item were collected from the NBS (Table 3.2). A 

correspondence table (Table 3.3) summarises the CPI, RPI or PPI collected from the NBS 

used for each input cost item. The business income for medical supplies, traditional Chinese 

medicine and western medicine was collected from the NBS. 

Table 3.2 The CPI, RPI and PPI used for calculating the health non-personal health 

service price index (2007=100) 
 

Item 2007 2008 2009 2010 2011 2012 

CPI 100.00 105.90 105.16 108.63 114.49 117.47 

    CPI-Utilities (water, electricity, fuel...) 100.00 106.40 104.17 109.89 113.74 116.47 
    CPI-Communication services 100.00 95.60 92.06 89.58 87.34 85.59 

    CPI-House renting 100.00 103.50 105.16 110.31 116.16 118.83 

    CPI-In city transportation 100.00 100.50 101.10 101.81 103.54 104.99 

    CPI-Intercity transportation 100.00 104.30 104.82 106.60 109.48 111.23 

    CPI-Car maintenance 100.00 100.80 101.91 103.64 107.58 112.42 

    CPI-Food 100.00 114.30 115.10 123.39 137.95 144.57 

    CPI-Health 100.00 102.20 103.63 107.05 110.16 112.03 

              Medical appliances and supplies 100.00 99.70 101.60 105.00 101.90 102.70 

              Traditional Chinese medicine 100.00 106.80 102.60 111.20 111.90 105.00 

              Western medicine 100.00 101.10 101.00 101.00 99.70 100.30 

    CPI-Education 100.00 100.50 102.11 103.54 104.88 106.67 

Wage index of state owned units 100.00 109.80 124.84 135.95 146.42 158.58 

Wage index of other units 100.00 111.40 123.43 136.64 149.76 164.13 

Retail price index - Office supplies  100.00 96.80 93.12 91.07 88.89 87.20 

Retail price index - Medical materials and 

supplies 

100.00 99.60 101.09 104.83 106.93 109.82 

Retail price index -Fuel  100.00 116.00 107.53 120.76 134.16 138.05 

PPI-Printing industry 100.00 102.60 102.50 103.21 105.18 105.60 

Data source: China Statistical Yearbook, 2008-2013. 
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Table 3.3 The correspondence of CPI, RPI or PPI used for each cost item 

Cost items Price index collected from the NBS 

Wages and benefits CPI-Wage for state owned units (for preventive health 

service providers, health administration sector, human 

resource and social security sectors) 

CPI-Wage for other units (for private health insurance 

companies) 

Good and services   

    Office expenses Retail price index- Office supplies  

    Printing fees PPI-Printing industry 

    Consulting fees CPI-Wage for state owned units  

    Water charges CPI-Utilities (water, electricity, fuel...) 

    Electricity CPI-Utilities (water, electricity, fuel...) 

    Post and telecommunications CPI-Communication services  

    Heating costs CPI-Utilities (water, electricity, fuel...) 

    Property management fees CPI-House renting  

    Transportation expenses CPI-In city transportation  

    Travel expenses CPI-Intercity transportation  

    Maintenance fees CPI-Car maintenance  

    Rental fees CPI-House renting  

    Conference fees CPI 

    Training fees CPI  

    Hospitality CPI-Food  

    Special materials PPI-Medical materials and supplies  

    Dedicated fuel charges RPI-Fuel  

    Service fees CPI-Wage for state owned units 

    Commissioned business fees CPI  

    Labour union funds CPI  

    Welfare CPI  

    Other goods and services CPI 

Expenses on living allowances for personnel and their family 

    Retirement costs CPI-Wage for state owned units 

    Pension for disability or death CPI-Wage for state owned units 

    Living allowance CPI 

    Relief costs CPI 

    Medical fees CPI-Health 

    Grants for education CPI-Education 

    Bonus CPI  

    Housing accumulation funds CPI-Wage for state owned units 

    Subsidy for house renting CPI-House renting  

    Subsidy for house purchasing CPI-House renting  

    Others CPI 

Note: As current health expenditure rather than total health expenditure was analysed in this study, capital 

related costs are not included in this table.  

The cost data for preventive health facilities and health administration were collected from 

the China Health Financial Annual Report compiled by the China NHPFC. Weights were 
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calculated using the cost of each item as a share of total cost. Table 3.4 shows the weights for 

each input cost for the preventive health service providers. 

Table 3.4 Weight of input cost for preventive health service providers 
  2007 2008 2009 2010 2011 2012 

Wages and welfare 0.34 0.33 0.31 0.31 0.31 0.30 

Goods and services             

Office expenses 0.02 0.02 0.02 0.02 0.02 0.02 

Printing fees 0.01 0.01 0.01 0.01 0.01 0.01 

Consulting fees 0.00 0.00 0.00 0.00 0.00 0.00 

        Water charges 0.00 0.00 0.00 0.00 0.00 0.00 

Electricity 0.01 0.01 0.01 0.01 0.01 0.01 

Post and telecommunications 0.01 0.00 0.00 0.00 0.00 0.00 

Heating costs 0.01 0.01 0.01 0.01 0.01 0.00 

Property management fees 0.00 0.00 0.00 0.00 0.00 0.00 

Transportation expenses 0.02 0.02 0.02 0.02 0.01 0.01 

Travel expenses 0.01 0.01 0.01 0.01 0.01 0.01 

        Maintenance fees 0.03 0.03 0.03 0.03 0.03 0.02 

Rental fees 0.00 0.00 0.00 0.00 0.00 0.00 

Conference fees 0.01 0.01 0.01 0.01 0.01 0.01 

Training fees 0.01 0.01 0.01 0.01 0.01 0.01 

Hospitality 0.01 0.01 0.01 0.01 0.01 0.01 

Special materials 0.21 0.22 0.23 0.23 0.22 0.22 

Dedicated fuel charges 0.00 0.00 0.00 0.00 0.00 0.00 

Service fees 0.01 0.01 0.02 0.02 0.02 0.02 

        Commissioned business fees 0.02 0.01 0.02 0.02 0.01 0.02 

Labour union funds 0.00 0.00 0.00 0.00 0.00 0.00 

Welfare 0.01 0.01 0.01 0.01 0.01 0.01 

Other goods and services 0.12 0.14 0.13 0.11 0.10 0.09 

  Subsidy for individuals and dependents             

Retirement costs 0.07 0.07 0.07 0.07 0.07 0.07 

Living allowance 0.00 0.00 0.00 0.01 0.01 0.01 

Medical fees 0.02 0.02 0.03 0.04 0.06 0.08 

Grants 0.00 0.01 0.01 0.01 0.01 0.00 

Bonus 0.00 0.00 0.00 0.00 0.00 0.00 

Housing accumulation funds 0.01 0.01 0.01 0.02 0.02 0.02 

Subsidy for house purchasing 0.00 0.00 0.00 0.01 0.00 0.00 

Other 0.02 0.02 0.02 0.02 0.03 0.03 

Total 1.00 1.00 1.00 1.00 1.00 1.00 

Data source: China Health Financial Report 2007-2012. 

The share of each category in health expenditure during the research period was used to 

aggregate the deflators for inpatient health expenditure, outpatient health expenditure, 
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medical goods expenditure, preventive health expenditure (mainly public funded), and health 

administration and financing as one aggregate health expenditure deflator. The health 

expenditure by function data of 2012 was published (Y. Zhang et al., 2015), and the share of 

the expenditure for each category for the period from 2007 to 2011 was calculated by the 

author using health expenditure by provider data collected from China National Health 

Accounts Studies (see Table 3.5). 

Table 3.5 Weights of health expenditure categories 

Components 2007 2008 2009 2010 2011 2012 

Outpatient services 0.322 0.311 0.306 0.287 0.316 0.309 

Inpatient services 0.457 0.459 0.479 0.470 0.464 0.447 

Pharmaceuticals 0.082 0.090 0.084 0.105 0.099 0.109 

Preventive services 0.080 0.077 0.074 0.071 0.072 0.067 

Health administration 0.017 0.017 0.022 0.029 0.025 0.021 

Administration of social health insurance  0.015 0.014 0.013 0.013 0.014 0.015 

Administration of private health insurance 0.026 0.032 0.023 0.024 0.009 0.031 

Total 1.000 1.000 1.000 1.000 1.000 1.000 

Note: Data in 2012 were collected from China National Health Accounts Studies, and the data from 2007 to 2011 were 

estimated by the author based on China National Health Accounts data. 

3.2.5 Quality adjustment 

In the price index literature it is generally accepted that price indices should be adjusted to 

reflect the improved quality of medical treatments. However, in practice it is quite difficult to 

identify and quantify the change in quality of health care services (Jacobs, Perera, & 

Williams, 2014). Normally, therefore, the prices of health care services collected for 

calculating price index are not adjusted for changes in quality (Pink, 2011). There are various 

means for quantifying quality change, such as hedonic adjustment (Court, 1939), resampling 

(Ahnert & Kenny, 2004), and the judgement approach (Boskin, Dulberger, Gordon, 

Griliches, & Jorgenson, 1998) among others. 

A popular quality adjustment method is hedonic regression, which establishes the relationship 

between the price of an item and its characteristics. These regressions estimate the “implicit 

prices” for specified characteristics of an item, which can be used to reflect the quality 

improvement resulting from changes in the characteristics of an item. Then a measure of the 

pure price change can be obtained after removing the value of the quality change from the 

reported price change (Court, 1939). But, the pre-condition for use of this method is that the 

characteristics of each health service item can be defined, and its influence on price can be 



Chapter 3 Generating appropriate health price indices for China 

67 
 

quantified (European Commission, 2001). To produce a PPI hospital index the Bureau of 

Labour Statistics in the USA used the change in cost as a quality adjustment when changes in 

treatments are encountered (Bureau of Labour Statistics U.S., 2014), under the main 

assumption that increased service cost can reflect the increased quality of a health service. 

This method needs detailed health service utilisation data at the individual level, such as 

whether eligible patients are getting treated correctly for each disease. Indicators like survival 

rates and health effects for some treatments and waiting times have been used in research on 

quality indicators for healthcare output (Dawson et al., 2005; K. N. Eggleston, Shah, Smith, 

Berndt, & Newhouse, 2011). There is no commonly agreed method to estimate the effect of 

quality changes on health price indices as each method has its own advantages and 

disadvantages. Therefore, quality adjustment is beyond the scope of this study. Additionally, 

there is little available data in China that could be used to estimate a quality adjusted health 

price index. This may well change in the next few years, but at present making quality 

adjustment to Chinese health price indices is not feasible. 

3.3 Results 

The health expenditure deflator of each component for each year over the period 2007 to 

2012 is shown in Table 3.6. During this period the outpatient service price index, the 

inpatient service price index, the preventive health service price index, the management cost 

of social health insurance price index, and the private health insurance price index grew faster 

than the GDP deflator and the CPI. The outpatient service price index increased rapidly from 

100 in 2007 to 141.99 in 2012, and the average annual growth rate was 7.14%. The inpatient 

service price index grew at 6.34% per year during the research period, even though there was 

a slight decrease in this index from 2011 (132.30) to 2012 (131.19). Moreover, price changes 

in the management cost of private health insurance increased from 100 to 136.67 with an 

annual average growth rate 6.31%. The preventive health service price index and the 

management cost of social health insurance schemes grew at 5.69% and 5.14% per annum 

respectively. The pharmaceutical price index grew at 3.11% per annum, which was similar to 

the growth of the CPI but slower than the growth of the GDP deflator. The cost of health 

administration grew 4.92% annually, which was slower than the GDP deflator but faster than 

CPI growth.  

 



Chapter 3 Generating appropriate health price indices for China 

68 
 

Table 3.6 Summary of price index changes for each component 

 Components 2007 2008 2009 2010 2011 2012 

Annual 

average growth 

rate (%) 

Outpatient services 100 109.75 116.25 125.19 133.53 141.99 7.14 

Inpatient services 100 103.95 118.85 127.65 132.30 131.19 6.34 

Pharmacy 

pharmaceuticals 
100 102.34 103.71 107.79 112.94 115.87 3.11 

Preventive health service  100 105.78 111.94 118.66 125.36 131.46 5.69 

Health administration 100 106.67 111.42 114.51 122.14 128.30 4.92 

Net cost of social health 

insurance  
100 107.03 112.23 115.15 123.25 129.80 5.14 

Net cost of private 

health insurance 
100 108.04 113.20 119.41 128.71 136.67 6.31 

GDP deflator 100 107.81 107.69 115.16 124.54 127.52 5.02 

CPI 100 105.90 105.16 108.63 114.50 117.53 3.12 

Note: GDP deflator and CPI were obtained from the NBS. 

Aggregated health expenditure deflators were calculated (see Table 3.7) by weighting each 

component’s price index by its share of health expenditure (Table 5). The aggregated health 

price index during the research period grew at 6.16% per annum, which was higher than the 

annual growth rate of the GDP deflator (5.02%) and annual growth rate of the CPI (3.12%). 

From the numbers in Table 3.7 we can see that, during the period 2007 to 2012, the health 

expenditure deflator was greater than the GDP deflator in every year except 2008, while the 

GDP deflator was greater than the CPI in every year. 

Table 3.7 Aggregate health expenditure deflator, 2007-2012 

Item 2007 2008 2009 2010 2011 2012 
Annual average 

growth rate (%) 

Health expenditure 

deflator 
100.00 105.97 115.91 123.47 129.85 132.86 6.16 

GDP deflator 100.00 107.81 107.69 115.16 124.54 127.52 5.02 

CPI 100.00 105.90 105.16 108.63 114.50 117.53 3.12 

The annual average growth rate of health expenditure in real terms over the period 2007 to 

2012, obtained using the health expenditure deflator, was 12.83%.  This is lower than the 

annual growth rates of health expenditure in real terms obtained using either the GDP deflator 

(13.76%) or the CPI (15.63%). In summary, during the research period, the growth in real 

health expenditure using the GDP deflator was higher than the growth in real health 
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expenditure obtained using the aggregate health expenditure deflator (see Table 3.8 and 

Figure 3.1).  

Table 3.8 Nominal health expenditure and real health expenditure obtained using the CPI, 

the GDP deflator and the health expenditure deflator, 2007 to 2012 (2007 is base year, 

billion Yuan) 

Health 

expenditure 

(HE) 

2007 2008 2009 2010 2011 2012 
Average annual 

growth rate (%) 

Nominal HE 1018.9 1279.6 1544.3 1759.0 2143.3 2475.5 19.43 

HE deflated by 

CPI 
1018.9 1208.3 1468.6 1619.2 1871.9 2106.3 15.63 

HE deflated by 

GDP deflator 
1018.9 1186.9 1434.0 1527.4 1721.0 1941.3 13.76 

HE deflated by 

health price index 
1018.9 1207.5 1332.4 1424.7 1650.5 1863.3 12.83 

 

 

Figure 3.1 Comparison of nominal health expenditure and real health expenditure 

obtained using the CPI, the GDP deflator and the health expenditure deflator2007 to 2012 
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From the results in Table 3.7, we can determine that health price inflation (the annual average 

growth rate of the health expenditure deflator) exceeded the annual average growth rate of the 

GDP deflator by 1.1 percentage points over the period 2007 to 2012, which is consistent with 

estimates in other countries. The literature shows that health care price inflation has 

consistently outpaced the growth in the GDP deflator (OECD, 2013). During the period 1985 

to 1991, for instance, EHPI was 2.3, 1.7, 1.0, 0.3 percentage points in the USA, UK, Canada, 

and Japan respectively (Schieber et al., 1992).  

3.4 Discussion 

To reflect the real growth of health expenditure, an appropriate deflator must be selected. The 

health expenditure deflator provides a measure of changes in the volume and intensity of 

health goods and services. An aggregate health expenditure deflator is the appropriate index 

to calculate the volume growth of health expenditure, and each component of health 

expenditure can be deflated by the relevant health price index. For example, inpatient health 

expenditure can be deflated by the inpatient health price index.  

In this study the calculated health expenditure deflator can be used to deflate China’s current 

health expenditure at the national level. However, it may be not an appropriate health 

expenditure deflator for deflating current health expenditure at the provincial level in China. 

This is because of the decentralisation of health administration rights. A provincial 

development and reform commission is responsible for the pricing of health services; 

recurrent subsidies for health service providers are provided by local governments, and the 

wages and benefits of health personnel are determined by local government as well; the 

financing level and reimbursement level of health insurance schemes is set by government at 

the county or city level; the central government allocates earmarked funds for essential health 

services for all residents, and local governments are required to match funds according to 

their fiscal capacity. Therefore, health price inflation at the provincial level may be different 

from health price inflation at the national level, and differences may exist between provinces. 

The methods employed in this study can be used to calculate current health expenditure 

deflators at the provincial level, but further work is needed to collect the data to analyse the 

differences in health price inflation between different regions.  

Some may question why health price inflation exists and why it is greater than the general 

inflation rate in China, since the health service pricing and payment method is predominantly 
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on a fee-for-service basis with a government-regulated fee schedule. Several responses can be 

made to this question. First, the fees charged for some services do not reflect actual resource 

costs because government subsidies are major sources of funding for public health service 

providers. Governments provide subsidies for the wages and benefits of health personnel, and 

these subsidies enable the service price to be less than the full cost of providing the service. 

However, since the aim of this study is to develop an appropriate health expenditure deflator, 

fees charged to patients should be adjusted so that the full cost of the service is reflected in 

the health expenditure deflator. 

Second, it is believed that the health care sector has a larger proportion of high-skilled 

workers than the average, and salary levels for high-skilled workers rise faster than for low-

skilled workers in the labour market (Charlesworth, 2014). In China, the number of people 

with a junior college degree and above increased from 5.6% in 2005 to 10.6% in 2012, while 

health personnel with a junior college degree and above increased from 46.3% to 64.3% 

during the same period. The increase in the proportion of health personnel that are high-

skilled may drag up the level of wages and benefits. Furthermore, the weight of wages and 

benefits was higher than that of other cost items during the research period (e.g. the weight of 

wage costs accounted for more than 30% of total cost of preventive health service providers, 

see Table 3.4). Additionally, according to the “Cost disease” theory, the prices of personal 

health services (services with a low productivity growth rate) tend to increase faster than 

other services with a higher productivity growth rate (Baumol, 2012), which also leads to a 

higher average inflation rate.  

Thirdly, rapid urbanisation (the urban population share increased from 45.9% in 2007 to 

52.6% in 2012), and the lower capacity of grass-roots health facilities (Hui Li et al., 2010) 

may cause higher health price inflation. One of the main reasons for this is that health 

personnel with higher capacity employed by primary health service providers, are moving to 

secondary and tertiary hospitals to get a higher salary (Meng, Yuan, Jing, & Zhang, 2009). In 

addition, as migrants move to urban areas, they utilise health services in higher level hospitals 

– the proportion of total visits accounted for by visits to township hospitals decreased from 

59.1% in 1993 to 28.8% in 2013, and the proportion of total hospital discharges provided in 

township hospitals went down from 48.7% to 26.1% during the same period (China National 

Health and Family Planning Commission, 2014). This movement may push up the rate of 

health price inflation, as the prices of health services in higher level hospitals are higher, and 
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they also cause a higher weight of personal health expenditure so finally raising health price 

inflation.  

Health service pricing reform is one of the main objectives of the new round of health system 

reform being undertaken in China with the aim being to adjust prices to better reflect resource 

costs. This implies increasing the price of simple and non-invasive services and reducing the 

price of high-tech examinations, with the final goal being to regulate prices to guarantee 

access. However, research has revealed that the regulated health service prices may actually 

undermine equitable access to care (Karen Eggleston & Yip, 2004). 

Several limitations of this study need to be acknowledged. First, price changes of service 

items used in the treatment of some diseases during the research period may have been 

caused by quality changes in health services due to technological advances. For example, 

with the development of new technologies, previously untreatable diseases become treatable 

and previous treatments are replaced by new treatments. However, separating the changes in 

quality of health services from the volume index would require an intensification of data 

collection that is beyond today’s statistical methods. There are no available data that can be 

used in China, so quality change in health services was not estimated in this study. 

Furthermore, cost data for the human resource and social security sectors and private health 

insurance companies necessary for calculating the weights are not available. Cost data from 

the health administration sectors were used as a substitute, but this may mean 

underestimating the wage share of the total cost of private health insurance companies as 

usually the average wage level in companies is higher than that in health administration 

sectors. For the input cost of the human resource and social security sectors, only the input 

costs of social health insurance management are needed rather than the cost of the whole 

sectors, and it is difficult to separate this out. However, the cost structure of social health 

insurance management in the human resource and social security sectors might be similar to 

that of the health administration sectors, as they are both government sectors and responsible 

for the management of health insurance schemes. 

Finally, the average price of outpatient visits was used to calculate an outpatient service price 

index, and the variance of price changes among different diseases treated by these services 

cannot be reflected. Health service price, wage and benefit level, government subsidy level, 

and the reimbursement level of social health insurance schemes are different among health 

providers at different levels even in the same province. Therefore, due to the unavailability of 
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data, the health price index by health service provider level is not analysed. Future studies in 

this and related areas that take these limitations into consideration are needed. In addition, 

because private hospitals are allowed to set prices for the health services they provide, 

according to the Notice on Relevant Issues of the Market Adjustment of Medical Services in 

Non-public Medical Institutions issued by the National Development and Reform 

Commission, NHFPC, and Ministry of Human Resource and Social Security in 2014, the 

changes in health service prices may be different between public and private hospitals since 

that time. Therefore the difference in price indexes between public and private health service 

providers after 2014 needs to be examined in future studies. 

3.5 Conclusion 

In conclusion, in this Chapter an inpatient service price index, an outpatient service price 

index, a pharmacy pharmaceutical price index, and a governance, health financing 

administration price index have been developed based on the Laspeyres price index method. 

Appropriate aggregate health expenditure deflators for China during the period 2007 to 2012 

were developed by weighting each component of health expenditure. We found that health 

price inflation during the period 2007 to 2012 was higher than the growth rates of the GDP 

deflator and the CPI, with EHPI of 1.1 percentage points per annum. Given this, health 

expenditure growth deflated by the health price index was lower than health expenditure 

growth deflated by the GDP deflator and the CPI. Moreover, among the components of health 

expenditure, the outpatient service price index grew much faster than other components with 

the annual growth rate exceeding the GDP deflator growth by an average of 2.1 percentage 

points each year during the research period. The pharmacy pharmaceutical price index grew 

more slowly than other components. Notably, health price inflation in excess of general price 

inflation is not unique to China – similar results can be seen in other countries. 
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Annex 3.1 Number of hospital discharges and charge per discharge by disease, 2007-2012 
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Total 8807993 4851 14988743 4932 36799774 5678 36256226 6065 38904250 6267 33570044 6140 

Certain infectious and parasitic diseases 269410 3926 508196 3670 1208048 4096 1308463 4164 1367194 4343 1240531 4166 

Typhoid and paratyphoid 

 

1481 3398 2820 2730 4882 3333 5489 3844 4825 4133 6985 3908 

Shigellosis 9089 1165 12264 1256 17926 1501 16763 1559 15038 1716 11061 1935 

tuberculosis 35570 4452 68353 4542 145454 5229 149860 6134 162251 6402 147905 6603 

Pertussis 268 1436 414 1666 338 2340 509 2309 849 2737 494 3165 

Scarlet fever 1420 1462 1536 1496 2322 1727 1849 1748 5606 1663 3523 1654 

Syphilis 942 3551 1747 3816 4542 4216 4486 4932 5228 5167 4059 5262 

Gonococcal infection 194 1748 274 1725 460 2010 444 2323 453 2356 475 2733 

Encephalitis 1094 4503 1336 5283 2312 6246 1408 6836 879 7428 761 8819 

Typhus 930 2627 2249 2414 7020 2807 7673 3377 8928 3481 9695 3872 

Viral 62063 5716 88119 6054 198598 6807 179845 7401 194220 7684 151822 7418 

Human immuno-deficiency virus(HIV) 1109 4311 4963 4345 12384 5338 9778 6360 13223 7108 13066 7612 

Schistosomiasis 247 6449 1780 3442 3356 4495 3724 4177 3356 4132 5174 3208 

Filariasis 21 2925 29 1852 74 3289 48 3937 64 3801 45 4067 

Hookworm 305 2982 585 2849 1152 3375 955 4033 901 4499 709 4885 

Neoplasms 704715 8721 1121405 9307 2755028 10467 2584188 11245 2692726 11595 2123835 11307 

Nasopharyngeal cancer 6489 8268 13120 10657 33350 13357 27552 13726 28707 13955 23430 13218 

Oesophageal cancer 29315 11063 46699 11640 105146 12862 109024 14287 111004 14631 84685 13232 

Stomach cancer 51779 12142 12 17023 181224 13966 173792 15110 179913 15459 139852 14714 

Small intestine cancer 1812 16067 2810 16587 7080 18298 6680 19196 6732 19518 5204 18164 

Colon cancer 20059 13895 29974 15324 81432 17239 76196 18196 82627 18813 66030 18047 

Recto sigmoid junction, rectum, anus and anal 

canal cancer 
22567 13260 35193 14133 87218 15773 82735 17158 87984 17672 71694 16893 

Liver and intrahepatic bile duct cancer 34815 9393 62194 9697 145820 10763 139190 12003 147715 12565 116577 12420 

Laryngeal cancer 3954 10918 5903 11946 13950 13408 12776 14937 12761 15053 9328 14490 

Trachea, bronchus, lung cancer 73417 8993 120085 9295 304196 10536 301546 11180 324620 11448 265386 11098 

Bone, cartilage cancer 2789 8950 4880 10722 10990 12246 9741 12754 9699 12766 7762 11919 

Breast cancer 31214 9419 50441 10192 128016 10939 127388 11440 136518 11741 114942 11446 

Female genital malignancies 29778 8044 44167 9256 108986 10666 102038 11599 107996 12155 87882 11863 

Male genital malignancies 6562 9802 11237 10297 33022 11386 31246 11845 34746 11867 27784 11726 
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Urinary tract 17694 11244 28338 12169 68706 13595 63777 14516 65618 14852 49670 14763 

Brain cancer 7112 16757 10894 18139 25536 20058 19553 21363 18150 21678 12932 19488 

leukaemia 27064 8349 42483 8962 105698 10431 92357 11416 90049 11887 66633 11889 

Cervical carcinoma in situ 2475 6697 3705 6097 10532 6863 9861 7532 9279 7867 7961 8362 

Benign skin 4910 3476 8452 3892 22154 3944 21408 4096 23994 4056 20710 3959 

Benign breast tumour 19443 3469 33463 3658 86450 4055 89435 4377 97242 4589 75796 4700 

Leiomyoma 84943 5348 117026 5700 261782 6422 248687 7057 239212 7547 182517 7835 

Benign ovarian tumours 21898 5609 33079 6026 75618 6861 65642 7594 64345 8198 46710 8608 

Benign prostatic 38 6269 71 7291 192 6406 198 7633 241 8310 223 7745 

Benign thyroid 20788 4152 34594 4700 75608 5329 60180 6087 58467 6544 42803 6932 

Borderline and malignant tumours of unknown 
dynamics 

15999 7969 25600 8411 64856 9395 61829 9975 64284 9779 55641 9515 

Diseases of the blood  72308 4310 124533 4235 293268 4913 282914 5198 309273 5296 259187 5409 

    Anemia 33662 4147 64582 3911 154152 4565 148649 4845 162406 4983 139814 5122 

Endocrine, nutritional and metabolic diseases 246937 5088 417105 5377 1081540 6096 1045037 6442 1146192 6675 991599 6729 

Hyperthyroidism 17588 3744 30621 3690 73274 4196 66895 4636 69779 4832 58406 5005 

Diabetes  159895 5413 273277 5742 714768 6448 700302 6772 771749 6955 684454 6900 

Mental and behavioural disorders 50107 3068 93586 3167 221342 3878 220117 4339 237387 4781 196090 4907 

Schizophrenia, schizoaffective disorder and 

delusional disorder 

 

3631 3779 13608 4110 28560 5063 32052 5791 35279 6560 28264 6773 

Mood (affective) disorder  3576 4438 8354 4776 19748 5519 19415 5851 22268 6608 16128 6514 

Diseases of the nervous system 192927 5003 336798 5144 858834 5764 858759 5919 932352 6078 832461 5931 

Inflammatory diseases of the central nervous 
system 

11372 6469 16742 6323 41540 7016 51167 6806 48185 7532 41917 6928 

Parkinson's Disease 4584 7054 8469 6649 23432 7582 23254 8003 25628 8191 21923 7834 

Epilepsy 24378 3255 39835 3351 98442 4113 91526 4250 95334 4492 73121 4713 

Diseases of the eye and adnexa 183316 3674 338430 3816 846866 4034 768116 4469 822712 4673 728741 4632 

Senile cataract 58979 4192 111644 4143 303052 4220 259898 4820 281513 5004 248361 4983 

Retinal detachment and fracture 10504 5701 17941 6603 43002 7093 34818 7914 32598 8448 22591 9066 

Glaucoma  24542 3239 41654 3453 89134 3762 78915 4206 79481 4419 62400 4542 

Diseases of the ear 42625 3715 76772 3632 190096 4157 199503 4629 224239 4716 213507 4685 

Middle ear and mastoid disease  15143 4729 26006 4562 61714 5246 60741 5795 65166 5794 56055 5539 

Diseases of the circulatory system 1147393 6127 2002417 6331 5187812 7314 5227577 7701 5706248 7907 5011260 7626 

Acute rheumatic fever 2327 3062 3987 2697 8862 3293 10252 4754 10768 4952 10643 5324 

Chronic rheumatic heart disease 25401 6769 44029 6973 94872 7945 82864 7697 83558 7423 68178 6854 

Hypertension 161395 4525 271349 4626 707962 5405 689485 5711 731446 5945 640936 5746 

Ischemic heart disease 302830 6332 528139 6874 1404816 8176 1454566 8581 1618921 8770 1444580 8273 

Pulmonary embolism 2411 10680 3074 10343 8744 12201 9127 12977 9478 13057 8322 12986 

Cardiac conduction disorders and arrhythmias 44965 7276 75355 7594 190922 8813 183414 9176 199513 9426 167918 8846 

Heart Failure 15670 4937 25471 4978 62320 5795 75512 6443 81405 6824 77699 6733 
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Intracranial haemorrhage 114203 8640 198893 8638 462242 10095 428738 11074 435129 11763 344765 12061 

Infarction 240972 5990 439368 6047 1191610 6874 1218114 7143 1351752 7325 1179635 7241 

Cerebral artery occlusion and stenosis 24626 5735 31287 5708 81668 6856 75524 7258 71479 7483 58002 6713 

Phlebitis and thrombophlebitis, venous 

thrombosis and embolism 

11599 8655 18015 8474 43966 9763 43275 10413 44789 10765 37602 10999 
Varicose veins  16674 5123 25387 5419 66382 5834 67594 6213 75924 6264 64194 6502 

Diseases of the respiratory system 1123666 3026 2032271 3028 5146550 3595 5133451 3962 5524762 4057 5071523 4110 

    Acute upper respiratory tract infection 222907 1267 402252 1160 1044834 1351 934579 1471 993512 1543 920484 1599 

Influenza 146 1376 425 954 37634 1955 4004 2740 2546 2586 2316 2159 

Pneumonia 322427 2303 595732 2421 1483184 2948 1554167 3221 1710046 3327 1476740 3384 

Chronic disease tonsils and adenoids 30254 2873 47115 3137 103684 3563 92259 4146 104743 4478 82616 4690 

Bronchitis, emphysema and other chronic 

obstructive pulmonary disease 

187448 4732 337781 4806 905946 5724 1126051 6062 1192072 6135 1188594 6166 

Asthma 30341 3324 53763 3193 125542 3940 127737 4271 132529 4351 109475 4736 

Lung disease caused by foreign matter  4884 6612 8845 8521 23856 10166 25413 8352 28843 8146 25995 7610 

Diseases of the digestive system 1050695 4443 1757820 4529 4126162 5312 4001555 5628 4234357 5923 3614942 5907 

Mouth, jaw and salivary gland disease 19843 3100 39247 3572 102466 3984 106480 3988 119914 4017 104585 4001 

Gastric and duodenal ulcers 69181 4888 101676 4980 238062 5799 229420 6387 245366 6655 203974 6721 

Appendix disease 151261 3271 236581 3464 553690 4012 525588 4445 539568 4718 446803 5015 

Inguinal hernia 83903 3512 144164 3611 336070 4265 334261 4658 359670 4869 290999 5017 

Intestinal obstruction 51423 4108 83864 4345 195802 5070 194981 5504 208632 5777 168548 5745 

Cholelithiasis and cholecystitis 177180 6358 297366 6446 675054 7594 608941 8159 631945 8556 534320 8620 

Acute pancreatitis  

 

31886 8742 52434 8785 129050 10040 122392 10395 131978 10639 112342 10154 

Diseases of the skin 57208 3612 107732 3748 264254 4320 267620 4596 291205 4758 257708 4722 

Dermatitis and eczema 9122 2967 18841 2824 45634 3508 45683 3594 48647 3884 43381 3845 

Psoriasis 2489 5160 4060 5880 11130 5886 10371 6526 11948 6754 10250 6817 

Urticarial  4996 1684 10250 1425 23692 1824 24395 1898 25901 2074 22887 2154 

Diseases of the musculoskeletal  185454 6772 344672 6721 885826 7562 875946 8214 993531 8300 927295 7673 

Systemic Lupus Erythematosus 13859 5741 25027 5654 59510 6398 53253 6877 52925 7087 39899 7189 

Spine ankyloses 18004 7381 33856 6619 89532 7411 94479 7424 106514 7221 103673 6298 

Intervertebral disc disorders 51657 6139 102122 5777 256590 6584 244808 7198 281727 7310 278910 6607 

Disorders of bone density and structure 8604 7619 16236 8285 44372 9194 49589 10193 58914 10496 56032 9905 

Osteomyelitis 2828 6008 5115 6939 11986 7940 10785 8798 11056 9380 9011 9382 

Diseases of the genitourinary system 481544 4756 878549 4809 2117484 5599 2021817 6024 2159042 6281 1843910 6383 

Glomerular disease 45462 4598 79298 5156 188124 5901 163162 6373 170832 6675 135314 6707 

Kidney failure 39641 7101 78504 7129 182954 8482 203813 8904 234658 9247 202958 9621 

Urolithiasis 81071 4402 170047 4169 392414 5254 366119 5659 393864 5976 352100 6047 

Cystitis 4679 4587 8318 4745 22726 5352 22473 5532 24053 5604 20581 5476 

Urethral stricture 3008 5298 5418 6071 12908 7181 10892 7291 11243 7392 8899 7520 

Benign prostatic hyperplasia 43434 7299 69837 7492 172458 8383 159602 8960 159156 9046 133203 9044 

Breast disorders 21450 3675 37916 3863 96508 4357 96077 4404 102130 4573 81040 4484 
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Female pelvic organs inflammatory diseases 37788 3117 72202 2983 176256 3466 170341 3746 174285 3993 152634 4092 

Endometriosis 26870 5923 42672 6046 100114 6927 88168 7545 88903 8094 67385 8332 

Female genital prolapse  9619 5574 14766 5668 34732 6868 32028 7394 31319 8082 25870 7896 

Pregnancy, childbirth and the puerperium 1018236 2408 1672539 2439 4022098 2739 3989534 2992 4400365 3051 3827027 3151 

Ectopic Pregnancy 60236 4087 97299 4218 224056 4730 218277 5133 224109 5344 170509 5682 

Medical abortion 42778 1025 77304 986 176250 1111 162979 1356 190930 1408 147282 1498 

Obstructed labour 57260 3574 97611 3579 244768 4173 226994 4347 223485 4479 171977 4627 

Perineum during childbirth, vaginal laceration 14127 1683 14282 1588 54910 1828 56072 2096 62182 2272 64291 2422 

Postpartum haemorrhage 9259 3821 11007 3827 25918 4486 26255 4843 27606 5064 25163 5254 

Normal delivery  306054 1281 528279 1272 1258206 1477 1228520 1674 1427920 1758 1263532 1838 

Certain conditions originating in the perinatal 

period 

179114 2669 315902 2707 716674 3152 691782 3587 738757 3994 666470 4182 

Birth trauma 1189 2483 2164 3298 4434 4425 5151 4538 5091 3973 4819 4084 

Birth asphyxia 37234 2767 64656 2990 140360 3425 120453 3934 117876 4271 92813 4485 

Neonatal aspiration syndrome 14079 2740 21820 2899 47856 3435 47730 3821 48179 4202 42219 4304 

Idiopathic infection in the perinatal period 10274 2739 14226 2556 36620 2903 31526 3348 32153 3997 27206 4319 

Haemolytic disease of the foetus and newborn 1985 2821 3238 2783 7642 3149 7991 3615 9378 3935 9302 4116 

Neonatal sclerosis 907 2487 1415 2641 2526 2799 2118 3309 1718 3495 1120 3738 

Congenital malformations 77450 8463 126143 8799 276470 9447 237709 10053 244430 10264 190858 9984 

Other congenital malformations of nervous 

system 

1733 7494 2568 7409 6508 8758 7119 8581 7362 8539 5901 7091 

Congenital malformations of the circulatory 

system 

23921 16930 38851 17019 80842 17948 69599 18549 73921 18334 57800 17363 

Other congenital malformations of digestive 

system 

4724 6260 7028 6727 15664 7670 13885 8616 14175 9178 11059 9303 

Other congenital malformations of urinary 

system 

6597 5118 9799 5520 22548 6185 51306 5963 52775 6173 40346 6461 

Other congenital malformations of 

musculoskeletal system  

4688 5065 8247 5915 18156 6801 24733 9054 24890 9288 19493 9196 

Symptoms, signs and abnormal clinical and 
laboratory findings, not elsewhere classified 

102380 3653 194103 3325 472212 3882 475344 4197 529829 4410 492674 4405 

Injury, poisoning and certain other consequences 
of external causes 

1178221 5615 1797566 5635 4118704 6709 4089696 7252 4161560 7676 3270052 7772 

Skull and facial bone fractures 41876 5165 58780 5449 134750 6294 132485 6738 130976 7118 96516 7148 

Femur fracture 54557 12243 87797 12598 215192 15140 206445 16667 208491 17807 163428 18004 

Multiple fractures 6509 10199 6153 11727 11840 14801 10452 16654 10219 17485 7810 16277 

Intracranial Injury 178418 7247 268074 7035 611274 8189 563143 8816 560106 9099 426929 8901 

Burn and corrosion injury 36900 5033 56759 4796 117366 5400 116331 5826 116814 6020 92593 6112 

Drugs, medicaments and biological poisoning 16736 1976 28261 2057 60350 2392 59489 2582 60374 2769 47520 2937 

Toxic effects of non-pharmaceutical substances 38881 3122 76337 2892 159762 3436 150175 3701 157902 3975 131186 4066 

Procedural complications 8387 5031 15538 5349 37404 6106 32002 6985 33034 7168 27703 6902 

Prosthetic device, implant and graft 

complications  

3462 6746 6875 6310 16928 7295 16402 8440 18651 8121 18070 7249 

Factors influencing health status and contact 

with health services 

443944 5803 742204 6327 2010506 6818 1977098 7380 2188089 7621 1810374 7582 

Note: The data in this table were published in the China Health Statistical Yearbook 2013 compiled by the NHFPC. The number of discharges is the total number of 

discharges from general hospitals managed by NHFPC, and charge per discharge is an average level for general hospitals managed by the NHFPC.  
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Abstract

Background: In past two decades, health expenditure in China grew at a rate of 11.6% per year, which is much
faster than the growth of the country’s economy (9.9% per year). As cost containment is a key aspect of China’s
new health system reform agenda, this study aims to identify the main drivers of past growth so that cost
containment policies are focussed in the right areas.

Method: The analysis covered the period 1993–2012. To understand the drivers of past growth during this period, Das
Gupta’s decomposition method was used to decompose the changes in health expenditure by disease into five main
components that include population growth, population ageing, disease prevalence rate, expenditure per case of
disease, and excess health price inflation. Demographic data on population size and age-composition were obtained
from the Department of Economic and Social Affairs of the United Nations. Age- and disease- specific expenditure and
prevalence rates by age and disease were extracted from China’s National Health Accounts studies and Global Burden
of Disease 2013 studies of the Institute for Health Metrics and Evaluation, respectively.

Results: Growth in health expenditure in China was mainly driven by a rapid increase in real expenditure per prevalent
case, which contributed 8.4 percentage points of the 11.6% annual average growth. Excess health price inflation and
population growth contributed 1.3 and 1.3% respectively. The effect of population ageing was relatively small, contributing
0.8% per year. However, reductions in disease prevalence rates reduced the growth rate by 0.3 percentage points.

Conclusion: Future policy in optimising growth in health expenditure in China should address growth in
expenditure per prevalent case. This is especially so for neoplasms, and for circulatory and respiratory disease.
And a focus on effective interventions to reduce the prevalence of disease in the country will ensure that
changing disease rates do not lead to a higher growth in future health expenditure; Measures should be
taken to strengthen the capacity of health personnel in grass-roots facilities and to establish an effective
referral system, so as to reduce the growth in expenditure per case of disease and to ensure that excess
health price inflation does not grow out of control.

Keywords: Health expenditure, Drivers, Decomposition
Objective
This study aims to identify each driver’s contribution to
health expenditure growth in the past at the disease level
to identify the main drivers of past growth. This enables
the government to identify areas where future savings can
be realised. The resulting estimates can also be useful for
planning the future of the health care system in China.
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Background
Total health expenditure in China has grown consider-
ably since economic reform started in 1978. Between
1978 and 2012 total health expenditure in China grew at
a rate of 11.7% per annum, which is higher than that of
gross domestic product (GDP) (9.9%), leading to an in-
crease in the health expenditure share of GDP from 3.0
to 5.3% during the same period. The growth in health
spending has been particularly rapid since the new
round of health system reform was enacted in 2009
(13.1% annual average growth in the period 2009 to
2012). Since 2009 the income elasticity of health care
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had also increased by a factor of 1.4 [1]. The increasing
cost of health care is a key focus of China’s new round
of health system reform, with cost containment in public
hospitals being a core aspect of the government agenda
[2]. In this respect, understanding the main drivers of
past health spending growth is important because, by
identifying the main factors responsible for past growth,
it enables the government to identify areas where future
savings can be realised. The resulting estimates can
also be useful for planning the future of the health
care system in China. In the past, statistical methods
were mainly used to identify the drivers of health ex-
penditure growth. Regression methods, such as princi-
pal component regression, dynamic model and ridge
regression analysis that have been used to analyse the
drivers of aggregated total or regional health expend-
iture in China, have found that population ageing, in-
come level and urbanisation were the main drivers
[3–5]. However, their estimation of each factor’s con-
tribution to health expenditure growth was not con-
sistent, and some important drivers of health
expenditure growth were not included, such as dis-
ease prevalence rates or health price inflation [3–5].
Previous studies did not identify the relative contribu-
tion of each factor to the growth of disease-specific
expenditure. Fully allocating disease-specific expend-
iture growth into the main policy relevant drivers can
offer detailed information for policy-making.
To our knowledge, this is the first study to compre-

hensively examine the policy-relevant drivers of health
expenditure by disease in China, and identify the relative
contribution of each factor to the growth of disease-
specific expenditure in the past 20 years. The aim of this
study is to decompose the main drivers of China’s health
expenditure growth, with a special focus on the effects
of changes in the disease prevalence rate, population
size, population ageing, real expenditure per case of
disease and excess health price inflation (EHPI).

Methods
Study design
Regression methods are commonly used to identify the
main factors affecting health expenditure growth over
time or across countries [6–10]. Specifically, the residual
method is commonly used. This identifies a series of fac-
tors such as general inflation, population ageing, the
spread of insurance and rising income that contribute to
health expenditure growth; determines how much of the
change they might account for; and attributes the
residual to technological advances [11]. This method,
however, may lead to an overestimate of the effect of
technological progress if all of the residual is attributed
to technological advances and other unobserved factors
besides technology may be in the residual [12]. Residual
84
methods use historical time series data to ensure a pre-
cise decomposition of growth of health expenditure [13].
Another approach can be used for decomposing the

effect of different factors on health expenditure growth
is the Das Gupta decomposition method [14, 15], which
needs two time points of data only. This method is
widely used in demographic and health studies [16, 17].
Das Gupta’s decomposition method decomposes the dif-
ference between two quantities (rates, means, propor-
tions, ratios, or absolute values, etc.) into additive
components (Additional file 1). This method develops
several counterfactual scenarios and calculates the effect
of each factor on changes from the present level assum-
ing that all other factors, except the factor under consid-
eration, remains the same during the study period. This
method gives results that are independent of the order
in which the factors are considered. In addition, instead
of having a separate interaction component, Das Gupta’s
decomposition method distributes interaction effects in
proportion to the strength of each of the main effects.
This distribution does not change conclusions about the
relative importance of the factors. It only simplifies the
picture [15]. In this study, we developed a model based
on Das Gupta’s decomposition method to decompose
the main drivers of health expenditure growth in China.

The model
The health expenditure decomposed in this study is
current health expenditure, which means capital forma-
tion is not included. Factors influencing health spending
include demand-side factors, such as ageing and the
health status of a population, income growth, and con-
sumer behaviour; supply-side drivers, such as techno-
logical progress and changes in treatment practices,
productivity, and health prices; and regulatory factors,
such as institutional characteristics of health systems
and their financing [18].
Considering the availability of data, practical possibil-

ities and interrelationships among the factors, the demo-
graphic factors include population growth and
population ageing and the non-demographic factors in-
clude disease prevalence rate, expenditure per prevalent
case and EHPI was selected in the model. Therefore,
health expenditure in time t can be expressed as the
product of these factors:

Et ¼
Xn

i¼1

Xm

j¼1

Popt � Sijt � Rijt � RE per caseijt � Iijt

where i represents disease group, j represents age group.
Et represents health expenditure in time t, Popt is the
total population at time t, Sjt is the share of population
of disease i in age group j at time t, Rijt is the prevalence
rate of disease i in age group j at time t, RE_per caseijt, is
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expenditure per prevalent case in constant prices (here-
inafter “expenditure per prevalent case”) of disease i in
age group j at time t, Iijt is the EHPI of disease i in age
group j at time t.
If Eit represents health expenditure on disease i at

time t and EiT represents health expenditure on dis-
ease i at time T, consequently, the difference (Ed) of
health expenditure on disease i at time t and T can
be expressed as:

Ed ¼ EiT−Eit ¼ Population growth effect

þAgeingeffect þ Disease prevalence rate effect

þExpenditure per prevalent case effectþ EHPIeffect

Interaction effects among the five factors can be
distributed across the main effects using Das Gupta’s
decomposition method [19]. 32 counterfactual scenar-
ios were developed by a Das Gupta’s decomposition
Stata module to represent the principal drivers of
changes in health expenditure in China, then different
numbers for health expenditure using the above 32
scenarios were computed, and the net change in these
scenarios is equal to the actual total change of health
expenditure.
We chose 1993 as the base year for our modelling be-

cause in the 1990s health expenditure by age group and
by disease group was only available for 1993 [20]. Also
there was a significant policy change in 1992 when the
government introduced user fees throughout the
country so as to tackle inefficiencies in health service
delivery and meet health demands better [21], so this
made 1993 appropriate as a base year. Data for health
expenditure by age group and by disease group were
next available for 2012 [22], so the year 2012 was
selected as the end date.

Data sources
Population data in 1993 and 2012 were obtained from
the Population Division, Department of Economic and
Social Affairs, United Nations [23]. Population was
divided into eight subgroups in this study: 0–4, 5–9,
10–19, 20–29, 30–39, 40–49, 50–59, 60+, because
disease-specific health expenditure in 1993 could only
be disaggregated into these eight age groups. There-
fore, this analysis cannot reflect differences in the
ageing of the population group 60 years and above.
Disease prevalence rate by age group and disease

group was calculated using prevalent cases by age
group and disease group divided by population by age
group. Disease prevalent case data by age and disease
in 1990, 1995, 2000, 2005, 2010 and 2013 were from
the GBD 2013 Study by the Institute for Health Metrics
and Evaluation (IHME), University of Washington [24].
ICD10 chapters were employed as the disease
85
categories in this study. 250 causes from IHME were
coded with ICD10 disease codes according to the List
of International Classification of Disease Codes Mapped
to Global Disease Burden (GBD) Cause List [25].
Chapter XVIII Symptoms, signs and abnormal clinical
and laboratory findings, not elsewhere classified,
chapter XXI Factors influencing health status and con-
tact with health services and chapter XXII Codes for
special purposes are not included, because there is no
cause from IHME which can be allocated against these
three chapters. Chapter XX External causes of morbid-
ity and mortality was grouped into Chapter XIX Injury,
poisoning and certain other consequences of external
causes, as age- and disease-specific health expenditure
data of these two chapters are grouped. Therefore, 18
ICD10 chapters were finally used in this study, which
are consistent with disease categories for health ex-
penditure in 1993 and 2012. The disease prevalence
rate and the annual growth rate of the disease preva-
lence rate were calculated for each of these 18 ICD10
chapters. We calculated the disease prevalence rate by
age and disease in 1993 and 2012 by assuming the an-
nual growth rate of disease prevalence rate by age and
disease between 1990 and 1995 was the same as the
period from 1990 to 1993 and the annual growth rate
of the disease prevalence rate by age and disease be-
tween 2010 and 2013 was the same as the period from
2010 to 2012.
EHPI is a measure of the amount that the change

in prices within the health goods and services sector
of the economy exceeds general inflation [26]. An ag-
gregate health price index was calculated using the
Laspeyres price index method [27]. The EHPI was
1.1% per year during the period 2007 to 2012. We
assumed that EHPI during the period 1993 to 2012
was the same as EHPI from 2007 to 2012; this as-
sumption was necessary as there were no comprehen-
sive reliable data about health price increases for the
period 1993 to 2012. But such data as were available
indicated that EHPI was certainly positive during this
period.
Expenditure per prevalent case of disease i in age

group j was calculated using health expenditure of dis-
ease i in age group j divided by population of age group
j, prevalence rate of disease i in age group j and EHPI.
Therefore, the effect of expenditure per prevalent case
on changes in health expenditure includes what is in
other studies frequently called the residual factor. This
factor includes the impact of technological progress, the
expansion of health insurance and income and the
impact of urbanisation, etc.
Health expenditure estimates by disease group and by

age group in 1993 and 2012 were sourced from the
China National Health Accounts Studies [20, 22].
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Sensitivity analysis
To examine the stability of the decomposition results, a
sensitivity analysis was undertaken to gain insight into
the effect in the model of the level of uncertainty with
regard to disease prevalence rates. Therefore, lower and
upper confidence bounds of prevalence rate by age and
disease were calculated using lower and upper bound of
prevalent case by age and disease (with a 95% confidence
interval) divided by population by age group. The mean
of disease prevalence rate by age group refers to the
medium assumptions used in the model. Lower and
upper confidence bounds of prevalence rate from IHME
were used to perform the sensitivity analysis. Scenario 1:
lower value of disease prevalence rate by age group was
adopted; scenario 2: the upper value of disease preva-
lence rate was adopted.

Results
During the period from 1993 to 2012, the population in
China increased from 1203.0 million to 1355.4 million,
and the age structure has changed significantly. The
share of the age groups 0–4, 5–9, 10–19 and 20–29 de-
creased from 10.4%, 9.9%, 16.9% and 20.8% to 6.7%,
6.4%, 14.1% and 19.8%, respectively, while the share of
the age groups 30–39, 40–49, 50–59, 60+ sharply in-
creased from 15.0%, 11.1%, 7.4% and 8.6% to 16.9%,
19.8%, 13.9% and 15.2%, respectively. Figure 1 shows the
changes in age structure in China from 1993 to 2012.
During the same period, the age-standardised disease

prevalence rate decreased from 357.1% (95% CI 302.0–
431.0%) to 304.0% (95% CI 262.4–358.5%). In particular,
the disease prevalence rate of infectious and parasitic
Fig. 1 The changes in age structure in China from 1993 to 2012

86
diseases decreased from 111.3% (95% CI 84.3–146.8%)
to 64.6% (95% CI 51.4–82.0%), blood-related disease de-
creased from 39.8% (95% CI 38.7–41.5%) to 36.7% (95%
CI 35.5–38.3%), and injury and poisoning decreased
from 8.1% (95% CI 5.8–10.4%) to 6.1% (95% CI 4.5–
8.0%), while the age-standardised prevalence rate of
some diseases increased. For instance, the prevalence
rate for skin diseases increased from 25.3% (95% CI
18.5–37.4%) to 26.6% (95% CI 18.5–38.6%), for endo-
crine, nutritional and metabolic diseases it increased
from 7.3% (95% CI 6.1–8.4%) to 8.2% (95% CI 7.3–9.2%),
for genitourinary diseases it increased from 14.7% (95%
CI 11.6–17.7%) to 15.2% (95% CI 12.6–19.0%), and
respiratory diseases and neoplasms also showed a slight
increase. These trends are consistent with the changes
in age-standardised disease prevalence rates in the
National Household Health Survey Report [28].
Expenditure per prevalent case of each disease in each

age group increased rapidly during the period 1993 to
2012 (Additional file 2).
Real health expenditure increased sharply from 124.5

billion Yuan in 1993 to 1000.6 billion Yuan in 2012 in
constant 1993 prices. The real annual average growth
rate was 11.6% during those two decades. The growth of
health expenditure in China was mainly driven by a
rapid increase in expenditure per case, while the effects
of EHPI and demographic factors were small. On the
other hand, a decline in disease prevalence rates led to
small savings in health expenditure. Figure 2 shows each
factor’s contribution to the growth rate of health ex-
penditure during the period 1993 to 2012. 8.4% of the
growth was caused by the change of real health



Fig. 2 Each factor’s contribution to the growth rate of health
expenditure during the period 1993 to 2012
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expenditure per case, followed by EHPI, population
ageing and population growth, which contributed 1.3,
1.3 and 0.8%, respectively. Changes in the disease
prevalence rate contributed −0.3% of the growth in
health expenditure in past two decades.
Over the past two decades, health expenditure in

China increased 876.1 billion Yuan in constant 1993
prices. 72.6% of the change was caused by the change in
health expenditure per case, followed by EHPI, popula-
tion ageing and population growth, which contributed
11.6, 11.2 and 6.8%, respectively. On the other hand, a
reduction in disease prevalence rates led to savings of
2.2% (see Fig. 3).
Fig. 3 Each factor’s contribution to the difference of health
expenditure during the period 1993 to 2012
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The changes in expenditure per prevalent case mainly
occurred with circulatory diseases, respiratory diseases,
neoplasms, endocrine, nutritional and metabolic dis-
eases, digestive diseases and injury and poisoning, which
contributed 49.4% of the increase in China’s health
expenditure.
Population ageing affected circulatory diseases the

most, which caused 4.1% of the increase in health ex-
penditure, followed by neoplasms (1.9%), endocrine and
nutrition (1.3%), digestive (1.3%), musculoskeletal dis-
eases (1.0%) and injury, poisoning and other conse-
quences of external causes (0.9%), while ageing alleviated
the growth of health expenditure on certain conditions
originating in the perinatal period (−0.3%), respiratory
disease (−0.2%), maternal disorders (−0.2%) and congeni-
tal malformations (−0.1%).
Population growth and EHPI increased annually 0.6%

and 1.1%, respectively, in the past two decades, which
mainly affected the top six diseases (circulatory, respira-
tory, neoplasms, endocrine, injuries and digestive dis-
eases). The change in the prevalence rate of disease
mostly reduced the growth in health expenditure. For
example, changes in the prevalence rates of injuries, in-
fectious and parasitic diseases and circulatory diseases
alleviated the increase in health expenditure most, which
is −1.6%, −1.4% and −0.8%, respectively. However, for
some diseases the prevalence rate increased and this in-
creased expenditure. The increase in the neoplasm
prevalence rate increased expenditure by 0.8%, the in-
crease in the prevalence rate for endocrine, nutritional
and metabolic diseases increased expenditure by 0.7%,
for maternal disorders expenditure increased by 0.4%,
and for respiratory disease, expenditure increased by
0.2% due to the change in the prevalence rate.
Our results reflect each factor’s contribution to the

change in health expenditure by disease system over the
period from 1993 to 2012. Circulatory diseases, respira-
tory diseases, neoplasms, and endocrine, nutritional and
metabolic diseases and digestive diseases caused 70.5%
of the increase in current health expenditure. Each fac-
tor’s contribution to the change in health expenditure
for each disease was analysed based on the result (see
Table 1). For instance, circulatory disease increased by
181.6 billion Yuan during the period 1993 to 2012,
which accounted for 20.7% of the increase in health ex-
penditure. Sixty-seven percent of the increase in
expenditure on cardiovascular disease was caused by
expenditure per prevalent case, followed by population
ageing, EHPI and population growth, which contributed
19.9, 10.7 and 6.3%, respectively, while the prevalence
rate contributed −3.8%.
Sensitivity analysis showed the decomposition esti-

mates of growth rate and the changes in health
expenditure are robust. Table 2 illustrates the factors’
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Table 2 Each factor’s contribution to the growth of health
expenditure in different scenarios

Drivers Scenario 1 (%) Medium
assumption

Scenario 2 (%)

Disease prevalence rate −0.370 −0.252 −0.312

Population growth 0.791 0.788 0.789

Population ageing 1.312 1.302 1.297

Excess health price inflation 1.343 1.339 1.342

Real expenditure per
prevalent case

8.514 8.414 8.473

Total 11.591 11.591 11.591
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effect on the growth rate (11.59%) of health expenditure
during the research period in different scenarios. 8.41–
8.51% out of the overall growth of 11.59% was caused by
the changes of real expenditure per prevalent case,
followed by EHPI (1.339–1.343%) and population ageing
(1.30–1.31%). Population growth contributed 0.788–
0.791% of the growth, while changes in the disease
prevalence rate reduced the overall health expenditure
growth, contributing from −0.37 to −0.25% to growth.
Table 3 shows each factor’s contribution to the change

in health expenditure from 1993 to 2012 in the different
scenarios. Real expenditure per prevalent case contrib-
uted 72.59–73.45% of the change in health expenditure,
the prevalence rate contribution ranged from −3.19 to
−2.17%, EHPI contributed 11.55–11.59%, population
ageing contributed 11.19–11.32% and population growth
contributed 6.80–6.82%.
From the results we can see that the trend of the

numbers in Tables 2 and 3 is nonlinear. For example,
when we used the upper confidence bound of the
prevalence rate in the sensitivity analysis it did not
show a greater contribution to the changes in health
expenditure. This is because the changes in preva-
lence rate in 1993 and 2012 of the upper confidence
bound are not always greater than that of the lower
confidence bound or the mean prevalence rate. For
instance, during the research period, the upper
Table 3 Each factor’s contribution to the change in health
expenditure in different scenarios

Drivers Scenario 1 (%) Medium
assumption

Scenario 2 (%)

Disease prevalence rate −3.19 −2.17 −2.69

Population growth 6.82 6.80 6.81

Population ageing 11.32 11.23 11.19

Excess health price inflation 11.59 11.55 11.58

Real expenditure per
prevalent case

73.45 72.59 73.10

Total 100.00 100.00 100.00
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confidence bound of the prevalence rate of population
aged 50–59 with endocrine, nutritional and metabolic
diseases increased by 3.50% (from 15.64 to 19.14%),
which is higher than the change of the mean preva-
lence rate of population aged 50–59 with this kind of
disease (3.48%, increased from 13.41 to 16.90%),
although less than the change of the lower confidence
bound of the prevalence rate of population aged 50–
59 with this kind of disease (3.55%, increased from
11.19 to 14.73%).

Discussion
Compared with regression based methods, Das Gupta’s
decomposition method can fully decompose the growth
of disease-specific health expenditure between two time
points into selected effecting factors, and with full
allocation of interaction effects. Major decomposition
results in this study from Das Gupta’s method are
consistent with views from empirical studies.
For example, empirical evidence suggests that the age

structure of the population has only a modest impact on
the growth of health expenditure [29]. Similarly, this study
showed that population ageing was not a significant driver
of health expenditure growth in China. In addition,
longevity gains will progressively postpone health expend-
iture from one age class to the next, reducing further the
impact of population ageing [30]. However, the proportion
of population aged 60+ in China is projected to be 25.4%
in 2030 even under the two-child policy implemented in
2016, therefore, proportion of the growth of health
expenditure in the future will increase due to population
ageing.
Expenditure per prevalent case was the main factor

that drove the growth of health expenditure over this
period. Growth in expenditure per prevalent case is in
turn driven by factors such as income growth, techno-
logical advances, health insurance changes, consumer
preferences and changes in service provision practices
by health providers. Further work could analyse the
exact role of these factors in driving growth in expend-
iture per prevalent case. Another driver of increases in
expenditure per prevalent case is providers’ profit seek-
ing behaviour. The government sets prices for simple
and non-invasive services well below cost, while setting
prices above cost for high-tech diagnostics and examina-
tions [31]. Furthermore, the government allows a 15%
profit margin on pharmaceuticals. This price schedule
has created perverse incentives for providers, who have
to generate 90% of their budget from revenue-
generation [21], which causes increases in charges per
outpatient visit and inpatient admission. During the
period 1993 to 2012, outpatient charges per capita
increased from 29.1 Yuan (US$ 3.5) to 80.2 Yuan (US$
12.7) and per capita inpatient charges increased from



Zhai et al. BMC Health Services Research  (2017) 17:185 Page 8 of 9
1216.4 Yuan (US$ 145.7) to 2992.3 Yuan (US$ 474.0) in
constant 1993 prices [32]. Additionally, patients tend to
utilise health services with higher price in higher level
hospitals in the past two decades. For example, the pro-
portion of total visits in township hospitals decreased
from 59.1% in 1993 to 28.8% in 2012, and proportion of
total discharges provided in township hospitals went
down from 48.7 to 26.1% during the same period [32],
due to rapid urbanisation and low provision capacity of
grass-root health facilities.
The other major driver was EHPI. The health care

sector has a higher proportion of high-skilled
workers than average, and salary levels for high-
skilled workers rise faster than for low-skilled
workers in the labour market [33]. In China, the
number of people with a junior college degree in-
creased from 5.6% in 2005 to 10.6% in 2012, while
among health personnel, the number increased from
46.3 to 64.3% during the same period [34]. Higher
health price inflation is not unique to China. For ex-
ample, EHPI in the United Kingdom was 1.6% per
year [33]. Health service pricing reform is one of the
main objectives of the new round of health system
reform being undertaken in China, with the aim to
adjust prices so they better reflect resource costs.
However, research has revealed that the regulated
health service price may actually undermine equitable
access to care [31].
The decrease in the prevalence rate of injuries and

poisoning, and infectious and parasitic diseases slo-
wed down the growth of health expenditure. That is
partly because a series of regulations and laws related
to safety in production and transport, occupational
injuries and poisoning have been issued by the gov-
ernment to prevent and control the prevalence of in-
jury [35]. Furthermore, China has made great
progress in infectious disease control. Through estab-
lishing a disease control and prevention system, pro-
moting vaccination and organising a patriotic health
campaign, China has successfully lowered the inci-
dence of infectious diseases and effectively controlled
most major infectious diseases [36]. On the other
hand, China now faces emerging challenges in the in-
creasing burden of some non-communicable diseases
(NCDs) and the rising prevalence of some risk
factors. NCDs are responsible for 77% of the loss in
healthy life and 85% of all deaths, a profile similar to
that of most Organisation for Economic Co-operation
and Development (OECD) countries [37]. High-risk
behaviours such as smoking, poor diets, sedentary
lifestyles and alcohol consumption, as well as environ-
mental factors such as air pollution, are powerful
forces behind the emergence of chronic illnesses in
China [38].
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Conclusion
In conclusion, we have decomposed the growth of health
expenditure over a 20 year period in China. We found
that expenditure per prevalent case was the major driver
of health expenditure growth, and the effect of economic
growth and technological progress may be absorbed in
the effect of expenditure per prevalent case. EHPI played
a secondary role, and demographic factors were a
small contributor to growth, while reductions in
disease prevalence rate slowed down the growth to
some extent. Moreover, we find that the growth of
health expenditure for neoplasms, and circulatory,
respiratory, endocrine, nutritional and metabolic and
digestive diseases over the period dramatically drove
the increase in health expenditure. Our results indi-
cate that population ageing played a more important
role in the growth of circulatory, neoplasms, and
endocrine, nutritional and metabolic, digestive and
musculoskeletal diseases expenditure than other
disease expenditures.
Our work highlights that reforms which constrain

growth in health expenditure per case of disease and
EHPI, especially for neoplasms and circulatory, respira-
tory, endocrine, nutritional and metabolic and digestive
diseases, are fundamental to the control of the rapid
growth of health expenditure in China. Enlarging the
service package of the Program for the Universal Cover-
age of Essential Public Health Services implemented
from 2009 may be a desirable option to further reduce
the disease prevalence rate. Strengthening the capacity
of health personnel in grass-roots facilities and establish-
ing an effective referral system can help to moderate the
rapid growth of expenditure per prevalent case and en-
sure that extra services are provided in areas where they
will achieve the greatest health gain. EHPI needs to be
controlled to ensure that extra resources result in extra
services rather than higher incomes for health providers.
Further research into region-specific drivers of health
expenditure growth will enable expenditure optimising
measures to be better targeted while at the same time
achieving equity goals.
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Annex1.1 Das Gupta’s decomposition equation 

Prithwis Das Gupta’s decomposition method can be used in two situations: an index can be expressed as a 

function of two or three factors and the data involve one or more factors organized in cross-classified style. We 

adapted the former: an index can be expressed as the product of several factors. For example, when the index is 

the product of five factors α, β, γ, μ and δ, if these factors assume the values A, B, C, D and E in group 1, and a, 

b, c, d and e in group2, then the indexes I1 and I2 in two groups are:   I1 = ABCDE, I2 = abcde.  The α effect in 

this case is given by 

 

α effect = [
𝑏𝑐𝑑𝑒 + 𝐵𝐶𝐷𝐸

5
+

𝑏cd𝐸 + 𝑏𝑐𝐷𝑒 + 𝑏𝐶𝑑𝑒 + 𝐵𝑐𝑑𝑒
+ 𝐵𝐶𝐷𝑒 + 𝐵𝐶𝑑𝐸 + 𝐵𝑐𝐷𝐸 + 𝑏𝐶𝐷𝐸

20
+

𝑏𝑐𝐷𝐸 + 𝑏𝐶𝑑𝐸 + 𝑏𝐶𝐷𝑒
+𝐵𝐶𝑑𝑒 + 𝐵𝑐𝐷𝑒 + 𝐵𝑐𝑑𝐸

30
](𝑎 − 𝐴) 

The expressions for other effects can be derived easily from above equation for α effect. For example, the β 

effect is obtained from α effect by substituting b, a, B and A for a, b, A and B, respectively.  

I2 - I1 = α effect + β effect + γ effect + μ effect + δ effect 

 

Reference 

1 Gupta PD. Decomposition of the difference between two rates and its consistency when more than two 

populations are involved. Mathematical Population Studies 1991; 3: 105–25. 

2 Gupta PD. Standardization and decomposition of rates: A user's manual. US Department of Commerce, 

Economics and Statistics Administration, Bureau of the Census, 1993. 
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Annex1.2 Expenditure per prevalent case by age group and disease in 1993 and 2012, 

China 

Disease Age group 1993 (Yuan) 
2012 (Yuan, constant 

in 1993 prices) 

Certain infectious and parasitic diseases 

0～4 13.9 173.9 

5～9 7.4 28.1 

10～19 4.1 10.7 

20～29 4.5 22.6 

30～39 5.7 25.4 

40～49 4.1 22.5 

50～59 5.8 27.9 

60＋ 4.1 30.9 

Neoplasms 

0～4 168.2 4784.2 

5～9 2339.6 11656.1 

10～19 2061.3 6223.1 

20～29 125.7 1395.7 

30～39 179.7 840.9 

40～49 172.0 754.7 

50～59 607.8 2830.0 

60＋ 1388.8 5565.2 

Diseases of the blood and blood-forming 

organs and certain disorders involving the 

immune mechanism 

0～4 0.6 7.3 

5～9 0.6 10.2 

10～19 1.0 9.0 

20～29 3.6 8.0 

30～39 6.6 9.0 

40～49 4.5 12.2 

50～59 10.1 17.8 

60＋ 7.7 32.5 

Endocrine, nutritional and metabolic 

diseases 

0～4 30.2 1070.4 

5～9 3.9 321.7 

10～19 7.8 163.6 

20～29 20.4 222.2 

30～39 26.6 279.3 

40～49 20.2 384.9 

50～59 68.5 706.4 

60＋ 47.1 912.2 

Mental and behavioural disorders 

0～4 2.5 258.0 

5～9 1.3 29.9 

10～19 3.3 19.5 

20～29 6.4 45.1 

30～39 11.0 68.5 

40～49 11.8 76.7 

50～59 12.4 101.3 

60＋ 15.7 100.4 

Diseases of the nervous system 

0～4 67.9 5398.6 

5～9 7.1 349.1 

10～19 4.9 37.3 

20～29 7.7 22.4 

30～39 12.2 27.9 

40～49 15.1 42.1 

50～59 19.4 92.5 

60＋ 22.9 193.7 
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Diseases of the eye and adnexa 

0～4 7.4 163.5 

5～9 6.7 108.8 

10～19 15.7 67.8 

20～29 18.8 82.8 

30～39 30.7 81.3 

40～49 21.7 59.7 

50～59 19.6 62.3 

60＋ 17.6 87.9 

Diseases of the ear and mastoid process 

0～4 9.4 141.2 

5～9 5.1 66.9 

10～19 5.5 44.0 

20～29 2.6 107.4 

30～39 2.9 78.8 

40～49 3.1 63.1 

50～59 1.1 20.7 

60＋ 0.7 10.0 

Diseases of the circulatory system 

0～4 47.3 1604.6 

5～9 33.0 777.1 

10～19 52.0 513.5 

20～29 142.8 890.3 

30～39 415.1 1754.7 

40～49 278.8 1458.3 

50～59 541.0 1909.4 

60＋ 470.1 2599.7 

Diseases of the respiratory system 

0～4 1742.2 14170.3 

5～9 720.3 4492.9 

10～19 377.5 994.2 

20～29 316.0 787.1 

30～39 318.8 737.9 

40～49 246.7 611.5 

50～59 254.4 606.1 

60＋ 253.7 1042.2 

Diseases of the digestive system 

0～4 23.9 110.7 

5～9 5.4 30.1 

10～19 8.4 37.9 

20～29 23.2 58.8 

30～39 39.4 81.5 

40～49 46.1 113.6 

50～59 56.6 145.1 

60＋ 43.6 173.7 

Diseases of the skin and subcutaneous 

tissue 

0～4 55.4 343.5 

5～9 10.5 57.3 

10～19 2.4 14.2 

20～29 2.2 19.1 

30～39 4.9 34.3 

40～49 6.6 39.6 

50～59 6.5 40.6 

60＋ 4.8 46.3 

Diseases of the musculoskeletal system and 

connective tissue 

0～4 210.0 3669.7 

5～9 98.8 1064.8 

10～19 14.9 141.7 

20～29 15.2 96.3 

30～39 30.1 109.9 

40～49 39.5 131.0 
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50～59 45.9 154.4 

60＋ 35.2 141.5 

Diseases of the genitourinary system 

0～4 19.4 566.5 

5～9 38.3 313.5 

10～19 23.3 146.6 

20～29 25.1 212.8 

30～39 34.5 246.8 

40～49 49.0 219.6 

50～59 43.9 269.8 

60＋ 44.7 294.2 

Pregnancy, childbirth and the puerperium 

0～4 — — 

5～9 — — 

10～19 22.0 409.7 

20～29 346.4 1716.4 

30～39 95.4 1289.4 

40～49 107.2 1115.1 

50～59 — — 

60＋ — — 

Certain conditions originating in the 

perinatal period 

0～4 96.0 4720.9 

5～9 13.5 685.2 

10～19 2.0 76.1 

20～29 5.7 194.7 

30～39 1.3 37.4 

40～49 1.0 18.5 

50～59 1.4 24.1 

60＋ 3.8 84.4 

Congenital malformations, deformations 

and chromosomal abnormalities 

0～4 121.3 1498.6 

5～9 71.8 566.4 

10～19 15.6 304.2 

20～29 7.9 203.4 

30～39 42.0 197.8 

40～49 32.1 225.2 

50～59 44.7 266.4 

60＋ 53.3 265.1 

Injury, poisoning and certain other 

consequences of external causes 

0～4 523.7 3951.7 

5～9 362.4 1571.8 

10～19 187.3 906.2 

20～29 173.2 898.6 

30～39 146.4 704.2 

40～49 136.0 690.9 

50～59 123.0 523.2 

60＋ 77.0 452.9 

Source: Calculated by authors. 
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Abstract 

To understand the future trajectory of health expenditure and estimated impact of reforms for 

China if current trends in health services growth persist，  this study projected health 

expenditure by disease and function in 2015-35. Results show that current health expenditure 

in China is projected to grow 8.4 percent annually on average during 2015 to 2035. The 

growth would mainly be driven by rapid increases in services per case of disease and unit 

cost, which respectively contribute 4.3 and 2.4 percentage points. Circulatory disease 

expenditure is projected to increase to 23.4% of current health expenditure by 2035. The 

biggest challenge faced by the Chinese health system would be the rapid growth in inpatient 

services and three percent of GDP is expected to be saved by slowing the growth of inpatient 

service utilisation once the benchmark level is reached. Current health expenditure is 

expected to be reduced by 3.5% if the smoking rate is cut in half and by 3.4% if hypertension 

is cut by 25% by 2035. Future action in ensuring health expenditure growth in China should 

focus on the high growth in inpatient services, and interventions should be taken to reduce 

risk factors.  

5.1 Introduction 

Substantial achievements have been made since the new round of health care reforms enacted 

in China in 2009. The expanded basic health insurance schemes, which have created the 

largest health safety net in the world, cover more than 95% of China’s 1.4 billion people (W. 

Hsiao, Li, & Zhang, 2014). Household out-of-pocket payments as a share of total health 

expenditure decreased from 40.4% in 2008 to 29.3% in 2015 (China National Health 

Development Research Centre, 2016a). Twelve types of essential public health services, 

including health education, immunisation, hypertension control and diabetes management are 

provided by the government free-of-charge (China National Health and Family Planning 

Commission, 2016b). Nearly universal health coverage (UHC) has been achieved according 

to the three essential dimensions of the UHC cube—population, service and financial 

coverage (World Health Organization, 2010).  

But in order to achieve these objectives, the annual growth of real health expenditure (11.5%, 

2009-2015) in China was much faster than its GDP growth (8.3%), faster than that of any 

country in Asia and higher than the Organisation for Economic Cooperation and 

Development (OECD) average (OECD & World Health Organization, 2012). This rapid 
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growth in health expenditure has imposed significant pressures on the government’s budget 

and patients’ personal finances, especially in the light of the recent slowdown in economic 

growth.  

The aim of this study was to understand the future trajectory of health expenditure for China 

if current trends in health services growth persist. The study identifies areas where 

unproductive cost escalation can be reduced by projecting health expenditure by disease level 

and function between 2015 and 2035 for a business as usual (BAU) scenario, and three policy 

reform scenarios: limiting access to health services in inappropriate settings (scenario 1), 

reducing risk factors, such as tobacco use (scenario 2), and high blood pressure (scenario 3).  

5.2 Methods 

A current health expenditure projection model for China was developed in this study based 

on the Australian Institute of Health and Welfare’s health expenditure projection model 

(Goss, 2008). Inpatient health expenditure, outpatient health expenditure and pharmacy 

pharmaceutical expenditure were modelled separately, while other health expenditure 

(including preventive health expenditure, and governance and health system and financing 

administration) was projected based on the average growth rate of inpatient, outpatient and 

pharmacy pharmaceutical expenditure. Both demographic and non-demographic factors were 

combined in the model. Demographic factors include population growth and changes in age 

structure, while non-demographic factors refer to changes in: age-standardised disease 

prevalence rates, services per case of disease, and unit cost (The health expenditure 

projection model included in Annex EXHIBIT A1).  

The central assumption of the BAU scenario was that the present levels of efficiencies and 

inefficiencies in the health system would continue. The proportion of public financing within 

each health expenditure category was assumed to be constant across the projection period, so 

the only changes in public financing that would occur would be due to area of expenditure 

compositional shifts. Das Gupta’s decomposition approach (Das Gupta, 1993) was used to 

analyse each driver’s contribution to future health expenditure growth during the research 

period. To assess the sensitivity of these assumptions on projected total health expenditure, 

we estimated the standard errors for the estimates using bootstrap techniques (Johnson, 

2001). 
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Population size and age structure (five-year age group: 0-4, 5-9, etc., up to 80+) in the next 

two decades
8
 was collected from the China Population and Development Research Centre 

(China Population and Development Research Centre, 2011). The disease- and age-specific 

prevalence rates for the next two decades were estimated using linear prediction based on the 

regression of the prevalence rate on the value of the year during the period 1990 to 2013. Unit 

costs by age and disease in future years were driven by EHPI for all functions except other 

health expenditure. The inpatient, outpatient and pharmacy pharmaceutical price indexes 

(Zhai, 2017) were used to increase unit cost by age and disease for each function 

respectively. EHPI from 2013 to 2035 was assumed to be the same as EHPI in the years 2003 

to 2012. Unit costs of services for each disease and age group for each function in the base 

year were generated by the China National Health Development Research Centre (CNHDRC) 

from data collected as part of the System of Health Accounts 2011 disease expenditure 

collection. Services per case of disease by age and disease group in the base year were 

calculated using health expenditure by age and disease divided by population by age group, 

prevalence rate by age and disease, unit cost by age and disease in base year. Age- and 

disease-specific health expenditure data on the public financing proportion of inpatient, 

outpatient, pharmacy pharmaceuticals and other health expenditure were from the CNHDRC 

(China National Health Development Research Centre, 2016a). 

Three policy reform scenarios were considered. The first was a benchmark scenario which 

considered the question of how many extra health services would be required in China in 

order to provide the level of services that health systems in high-GDP areas provide. In this 

study, service provision per case of disease by age group in Chinese Taipei (Ministry of 

Health and Welfare Chinese Taipei, 2014) was selected as the benchmark for health service 

provision in China. Chinese Taipei’s health system has faced issues similar to those with 

which the Chinese health system is now grappling (Lu & Hsiao, 2003; Pan, Xu, Liu, & Zang, 

2011). We compared the base year (2012) of inpatient and outpatient services provision per 

case of disease in China with the Chinese Taipei (benchmark) levels and calculated which 

diseases and areas of expenditure have a service deficiency in China when compared to the 

benchmark. Data were not available to benchmark pharmacy pharmaceuticals or other health 

expenditure, so the benchmark scenario was only applied to the 76% of current health 

expenditure pertaining to inpatient and outpatient services. 

                                                 
8
 Population projection takes into consideration the two-child policy, effective as of January 1, 2016. 
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The remaining two policy scenarios considered risk factor reduction. Reduction in risk 

factors leads to a decline in disease prevalence, and this decreases health expenditure (Kontis 

et al., 2014). We assumed that disease prevalence reduction attributable to risk factor 

reduction is proportional to the years lived with disability (YLDs) of diseases attributable to 

the risk factor. Tobacco use and high blood pressure were selected as the two risk factors for 

which intervention would be evaluated, as controlling high blood pressure and reducing 

smoking rates are public health priorities in China (L. Wang, Kong, Wu, Bai, & Burton, 

2005). The percentage of YLDs of each disease attributable to tobacco use and high blood 

pressure published by the IHME were used in this study. The effect of tobacco use reduction 

on neoplasms expenditure was not analysed as the reduction in smoking effect on neoplasms 

expenditure can occur up to twenty years after cessation (Colditz & Yaus, 2004). A three-

year time lag was assumed in this study as the lag between the intervention and subsequent 

health outcome improvement (Gail, 2005). We assumed the reduction in risk factors would 

start in 2017. Thus, the drop in prevalence of disease, as well as expenditure, would begin in 

2020. The decline in high blood pressure and tobacco use was assumed to be a constant 

percentage change in each of the years 2017 to 2032. WHO targets on prevention and control 

of non-communicable disease for the years between 2010 and 2025 (World Health 

Organization, 2012) were used as the basis for our assumptions, but were adapted to the 

Chinese context. EXHIBIT 5.1 summarises the policy reform scenarios. 

EXHIBIT 5. 1 Policy reform scenarios 

Scenarios 

Reform scenario 1: Access to a high level of 

health services 

Service provision in Chinese Taipei is used as a 

benchmark for estimating health service needs of 

the Chinese population. 

Reform scenario 2: Tobacco use reduction 50% relative reduction in prevalence* 

Reform scenario 3: High blood pressure 

reduction 

25% relative reduction in prevalence** 

* A 30% relative reduction in the prevalence of current tobacco use in persons aged 15+ years in the 15-year 

period 2010-2025 was advocated as a global target (World Health Organization, 2012).  This study covers the 

20-year period  from 2015 to 2035, so a more ambitious target was set of a 50% relative reduction in the 

prevalence of tobacco use (Kontis et al., 2014). 

** A 25% relative reduction in the prevalence of raised blood pressure by 2025 was advocated as a global 

target. Research shows the prevalence of hypertension in China is increasing (Y. Gao et al., 2013), and a 

conservative target of a 25% relative reduction in prevalence of high blood pressure by 2035 was set in this 

study.   

5.3 Results 
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5.3.1 BAU 

Under a BAU scenario, current health expenditure in China is projected to increase in real 

terms (2014 prices) from 3,591 billion Yuan in 2015 to 18,039 billion Yuan in 2035 – 

an average increase of 8.4% per year. This increases current health expenditure from 5.3% of 

GDP in 2015 to 9.1% of GDP in 2035. Current health expenditure per capita is projected to 

increase from 2,612 Yuan to 12,608 Yuan in this period, an annual average increase of 8.2%. 

Publicly funded health expenditure is projected to increase from 53.5% of current health 

expenditure in 2015 to 56.4% in 2035. As a share of GDP this is an increase from 2.8% of 

GDP to 5.1% (EXHIBIT 5.2). Publicly funded health expenditure is expected to reach 4.4% 

of GDP in 2030, which is similar to the 4.6% projected by the OECD, and places China well 

below the projected public spending of all OECD countries of 7.7% (Lorenzoni, Morgan, 

Murakami, & James, 2015). 

Most of the growth in health expenditure (55%) is expected to be in inpatient services. 

Inpatient expenditure is expected to grow at an average 9.2% per year from 2015 to 2035 

compared to the 7.3% growth in outpatient expenditure (EXHIBIT 5.2). Inpatient health 

expenditure as a share of current health expenditure is projected to increase from 46% in 

2015 to 53% in 2035, while the share of outpatient and pharmacy pharmaceutical health 

expenditure during the same period are projected to decline from 31% to 24%, and from 11% 

to 9.2%, respectively.  
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EXHIBIT 5.2 Projected current health expenditure (HE) during the period 2015 to 2035 

Year 

Current HE (billion Yuan) 

Growth 

rate of 

Current 

HE (%) 

Current 

HE per 

GDP 

(%) 

Current 

HE per 

capita 

(Yuan)  

Public 

funded 

health 

expenditure 

(billion 

Yuan) 

Public 

funded 

health 

expenditure 

per current 

HE (%) 

Public 

funded 

health 

expenditure 

per GDP 

(%) 

Total 

Inpatient 

health 

expenditure 

Outpatient 

health 

expenditure 

Pharmacy 

pharmaceutical 

expenditure 

Other 

expenditure 

2015  3,591   1,647   1,063   396   484  9.6 5.3 2,611 1,922 53.5 2.8 

2020  5,640   2,690   1,595   594   761  8.7 6.0 3,986 3,060 54.3 3.3 

2025  8,571   4,246   2,307   862   1,156  8.0 6.9 5,973 4,715 55.0 3.8 

2030  12,566   6,447   3,219   1,205   1,695  7.5 7.9 8,741 7,002 55.7 4.4 

2035  18,039   9,562   4,391   1,652   2,433  9.3 9.1 12,608 10,177 56.4 5.1 

Change 

from 2015 

to 2035 

 14,448   7,915   3,328   1,256   1,949  -1.8 3.8 9,996 8,255 2.9 2.3 

Annual 

growth 
           

2015-2020 9.4 10.3 8.5 8.4 9.4 — — 8.8 9.8 — — 

2020-2025 8.7 9.6 7.7 7.7 8.7 — — 8.4 9.0 — — 

2025-2030 8.0 8.7 6.9 6.9 8.0 — — 7.9 8.2 — — 

2030-2035 7.5 8.2 6.4 6.5 7.5 — — 7.6 7.8 — — 

2015-2035 8.4 9.2 7.3 7.4 8.4 — — 8.2 8.7 — — 

Note: Data are in constant 2014 prices.   
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Circulatory disease expenditure is projected to increase at an average 9.6% per annum, and its 

share of current health expenditure to rise from 18.7% to 23.4%. Neoplasm expenditure is 

projected to increase at a growth rate of 9.1%, and its share of current health expenditure to 

increase from 10.9% to 12.4%. Respiratory disease and digestive system diseases are 

expected to account for the third and fourth largest shares of total expenditure during the 

period. These top four diseases account for 55.8% of the total increase in expenditure, and 

their share of current health expenditure is expected to increase from 49.4% to 54.6% in the 

next two decades. Additionally, the annual growth rate of expenditures on endocrine, 

nutritional and metabolic diseases expenditure, and congenital anomalies are expected to be 

8.6% and 8.8% respectively, which is faster than the average growth rate (EXHIBIT 5.3). 

Patients aged 60 and above are projected to consume more health resources as the population 

ages. Health expenditure by patients aged 60-64, 65-69, 70-74, 75-79 and 80+ years is 

projected to grow at 8.6%, 10.6%, 11.6%, 10.5% and 11.4% per year, respectively, from 

2015 to 2035 and the share of health expenditure consumed by these age groups is projected 

to increase from 40.9% in 2015 to 60.3% in 2035. The growth rate of health expenditure for 

those aged 0 to 59 years is projected to grow more slowly than the average growth rate; 

therefore, the proportion of health expenditure consumed by patients below age 59 can be 

expected to decline (EXHIBIT 5.4). 

Health expenditure for patients aged 60 years and above who suffer from circulatory diseases 

and neoplasms is a major and growing area of health expenditure. As a share of total 

circulatory disease expenditure, health expenditure for patients aged 60 years and above is 

projected to increase from 59.1% to 72.3%, and its share of total current health expenditure is 

projected to increase from 12.1% in 2015 to 18.2% in 2035. Health expenditure for patients 

aged 60 and above with neoplasms accounted for 43.3% of total neoplasm expenditure for all 

age groups in 2015. This figure is expected to increase to 61.4% in 2035, with its share of 

current health expenditure growing from 4.7% to 7.6% in the period. More information about 

health expenditure by age and disease is included in Annex EXHIBIT A2.  
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EXHIBIT 5.3 Health expenditure by disease, 2015-2035 

Disease 

Current health 

expenditure (billion 

Yuan) 

Annual 

average 

growth 

rate 2015-

2035 (%) 

Percent of current 

health expenditure (%) 

2015 2025 2035 2015 2025 2035 

Circulatory diseases 673 1,788 4,221 9.6 18.7 20.9 23.4 

Neoplasms 390 1,017 2,240 9.1 10.9 11.9 12.4 

Congenital anomalies 191 470 1,035 8.8 5.3 5.5 5.7 

Eye and adnexa diseases 46 112 245 8.7 1.3 1.3 1.4 

Endocrine, nutritional and 

metabolic diseases 
284 703 1,473 8.6 7.9 8.2 8.2 

Nervous system diseases 86 209 437 8.5 2.4 2.4 2.4 

Musculoskeletal diseases 189 453 924 8.2 5.3 5.3 5.1 

Respiratory diseases 393 913 1,877 8.1 10.9 10.7 10.4 

Digestive system diseases 319 742 1,504 8.1 8.9 8.7 8.3 

Blood diseases 26 59 119 7.9 0.7 0.7 0.7 

Other diseases 337 754 1,482 7.7 9.4 8.8 8.2 

Mental disorders 55 123 240 7.7 1.5 1.4 1.3 

Genitourinary diseases 237 512 996 7.4 6.6 6.0 5.5 

Skin diseases 51 107 202 7.2 1.4 1.2 1.1 

Ear diseases 36 75 139 6.9 1.0 0.9 0.8 

Injuries 102 205 361 6.5 2.8 2.4 2.0 

Perinatal conditions 21 44 70 6.2 0.6 0.5 0.4 

Infectious and parasitic 

diseases 
95 181 303 6.0 2.6 2.1 1.7 

Maternal disorders and 

normal delivery 
61 104 172 5.3 1.7 1.2 1.0 

Total 3,591 8,571 18,039 8.4 100.0 100.0 100.0 

Note: The number of this table was ranked by annual average growth rate of projected health expenditure during 

the period 2015-2035. 

Non-demographic factors such as services per case of disease and unit cost are expected to 

account for 80% of the projected increase in expenditure of 8.4% per year during the period 

2015-2035, while demographic factors are expected to account for only 20%. The expected 

increase in services per case of disease and the rise in unit costs amount to 4.3 and 2.4 

percentage points respectively of the 8.4% annual average growth rate in expenditure.  

Population growth accounts for only 0.2 percentage points of the 8.4% annual expenditure 

growth, and its contribution is estimated to become less important for each subsequent 5-year 

period. In 2030-35, China’s population is expected to decline so the population change factor 

will lead to a contraction in health expenditure during that period. As a driver of health 

expenditure, population ageing is strongest in the period 2015 to 2020, accounting for 1.53 
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percentage points of the 7.26% annual average growth, and then it declines in importance in 

2020-25, before strengthening in 2030-35 when population ageing will account for 1.40 

percentage points of the 7.50% annual average growth.  

EXHIBIT 5.4 Health expenditure by age, 2015-2035 

Age 

group 

Current health expenditure 

(billion Yuan) 

Annual average 

growth rate of 

current health 

expenditure 2015-

2035 (%) 

Percent of current health 

expenditure (%) 

2015 2025 2035 2015 2025 2035 

0-4 174 336 504 5.5 4.8 3.9 2.8 

5-9 62 157 207 6.2 1.7 1.8 1.1 

10-14 43 97 169 7.1 1.2 1.1 0.9 

15-19 48 88 213 7.7 1.3 1.0 1.2 

20-24 75 114 242 6.0 2.1 1.3 1.3 

25-29 173 217 364 3.8 4.8 2.5 2.0 

30-34 193 355 488 4.8 5.4 4.1 2.7 

35-39 150 395 454 5.7 4.2 4.6 2.5 

40-44 215 377 648 5.7 6.0 4.4 3.6 

45-49 305 457 1,134 6.8 8.5 5.3 6.3 

50-54 339 736 1,207 6.6 9.4 8.6 6.7 

55-59 346 1,100 1,539 7.7 9.6 12.8 8.5 

60-64 372 955 1,928 8.6 10.4 11.1 10.7 

65-69 338 861 2,550 10.6 9.4 10.0 14.1 

70-74 248 915 2,242 11.6 6.9 10.7 12.4 

75-79 224 674 1,661 10.5 6.2 7.9 9.2 

80+ 285 736 2,489 11.4 7.9 8.6 13.8 

All ages 3,591 8,571 18,039 8.4 100.0 100.

0 
100.0 

0-59 2123 4429 7169 6.3 59.1 51.7 39.4 

60+ 1467 4141 10870 10.5 40.9 48.3 60.3 

Overall, the net impact of the expected changes in disease prevalence rates will lead to a 

decline in health expenditure. Without the changes in disease prevalence rates, the annual 

increase in health expenditure would have been 8.46% rather than the 8.40% that is projected 

(EXHIBIT 5.5). However, the composition of expenditure by disease will change. The age-

standardised prevalence rates, and hence expenditures, for some diseases such as neoplasms 

are expected to increase, whereas for others such as infectious and parasitic diseases and 

circulatory diseases, age-standardised prevalence rates and expenditures are expected to 

decline. (For more detailed projected age-standardised disease prevalence rates see Annex 

EXHIBIT A3).   
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EXHIBIT 5.5 The contribution of the main drivers to the growth of health expenditure in 

China, 2015-2035 (%) 

 Main drivers 2015-2020 2020-2025 2025-2030 2030-2035 2015-2035 

Increase (billion Yuan) 1,043 1,556 2,201 3,115 7,915 

Age-standardised disease 

prevalence rate 

-0.01 -0.01 -0.01 -0.01 -0.01 

Population growth 0.60 0.29 0.04 -0.10 0.22 

Population ageing 1.53 1.23 1.34 1.40 1.44 

Unit cost (EHPI) 2.46 2.39 2.37 2.37 2.44 

Services per case of disease 4.87 4.83 4.21 3.84 4.32 

Annual average health 

expenditure growth 

9.45 8.73 7.95 7.50 8.40 

Annual average GDP growth 7.26 6.53 5.87 5.00 5.50 

Different factors have varying effects on expenditure growth for different diseases. For 

example, population ageing is a major driver of the growth in circulatory disease expenditure 

during the period 2015 to 2035; it accounts for 2.6 percentage points of the 9.6% average 

growth in circulatory disease expenditure during this period. However, population ageing is 

expected to play only a small role in the growth of expenditures on infectious and parasitic 

diseases, accounting for 0.2 percentage points of the 6.0% annual average growth for this 

disease category. Also, the declining prevalence rates for infectious and parasitic diseases 

will slow down the annual growth rate of associated expenditures by 1.3% (Decomposition 

results for major disease expenditure growth refer to Annex EXHIBT A4)  

EXHIBIT 5.6 shows detailed information about the contribution to the increase in health 

expenditure for each factor and for each type of disease in the next two decades. Expenditure 

for all diseases is projected to increase by 13,302 billion Yuan between 2015 and 2035. An 

increase of 70% is expected due to the growth in expenditure on circulatory disease, 

neoplasms, respiratory disease, endocrine, nutritional and metabolic diseases, and digestive 

disease. 12.2% of the total increase will be driven by the changes in services per circulatory 

disease case and 7.6% of the total increase will be due to changes in services per cancer case, 

followed by the effect of the age structure change on circulatory disease expenditure (7.1%), 

the unit cost change effect on circulatory disease expenditure (6.9%), changes in services per 

respiratory disease case (5.8%), and the changes in services per digestive disease case (4.9%). 
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EXHIBIT 5.6 Each factor's contribution to the change in health expenditure by disease during the period 2015 to 2035 

Disease 

Health 

expenditure 

increase 2015-2035 

(billion Yuan, 

2014 prices) 

Disease 

prevalence rate 

change 

contribution (%) 

Population 

growth 

contribution 

(%) 

Age structure 

change 

contribution 

(%) 

Unit cost 

increase 

contribution 

(%) 

Increase in 

service per case 

of disease 

contribution 

(%) 

Subtotal 

(%) 

Circulatory disease 3,548.5 -0.19 (-0.7) 0.63 (2.4) 7.14 (26.8) 6.92 (25.9) 12.18 (45.7) 26.68 (100) 

Neoplasms  1,849 0.31 (2.2) 0.34 (2.5) 2.37 (17.1) 3.31 (23.8) 7.57 (54.5) 13.90 (100) 

Respiratory disease 1,484 -0.06 (-0.5) 0.30 (2.7) 1.65 (14.8) 3.42 (30.7) 5.83 (52.3) 11.14 (100) 

Endocrine, nutritional and metabolic 

disease 
1,189 0.20 (2.2) 0.23 (2.6) 2.04 (22.9) 3.12 (35.0) 3.33 (37.3) 8.92 (100) 

Digestive system disease 1,185 -0.15 (-1.7) 0.25 (2.8) 1.24 (13.9) 2.69 (30.2) 4.88 (54.8) 8.91 (100) 

Congenital anomalies 844 0.29 (4.6) 0.16 (2.5) 0.60 (9.5) 1.42 (22.4) 3.87 (61.0) 6.34 (100) 

Genitourinary disease 759 -0.01 (-0.2) 0.17 (3.0) 0.48 (8.4) 2.01 (35.2) 3.06 (53.6) 5.71 (100) 

Musculoskeletal disease 734 -0.03 (-0.5) 0.15 (2.7) 0.83 (15) 1.66 (30.1) 2.91 (52.7) 5.52 (100) 

Nervous system disease 351 -0.08 (-3.0) 0.07 (2.7) 0.52 (19.7) 0.78 (29.6) 1.35 (51.1) 2.64 (100) 

Injuries 259 -0.08 (-4.1) 0.06 (3.1) 0.06 (3.1) 0.83 (42.8) 1.07 (55.2) 1.94 (100) 

Infectious and parasitic disease  208 -0.35 (-22.3) 0.06 (3.8) 0.05 (3.2) 0.66 (42.0) 1.15 (73.3) 1.57 (100) 

Eye and adnexa disease 199 -0.03 (-2.0) 0.04 (2.7) 0.32 (21.3) 0.42 (28.0) 0.75 (50.0) 1.50 (100) 

Mental disorders 185 -0.01 (-0.7) 0.04 (2.9) 0.13 (9.4) 0.45 (32.4) 0.78 (56.1) 1.39 (100) 

Skin disease 151 0.00 (0.0) 0.03 (2.7) 0.09 (8.0) 0.44 (38.9) 0.57 (50.4) 1.13 (100) 

Maternal disorders and normal delivery  110 0.02 (2.4) 0.04 (4.8) -0.41 (-49.4) 0.34 (41.0) 0.84 (101.2) 0.83 (100) 

Ear disease 103 -0.01 (-1.3) 0.02 (2.6) 0.03 (3.9) 0.27 (35.1) 0.46 (59.7) 0.77 (100) 

Blood disease 93.5 -0.02 (-2.9) 0.02 (2.9) 0.09 (12.9) 0.22 (31.4) 0.39 (55.7) 0.70 (100) 

Perinatal disease 49.3 0.02 (5.4) 0.01 (2.7) -0.11 (-29.7) 0.12 (32.4) 0.33 (89.2) 0.37 (100) 

All diseases 13,302.0 -0.16 2.63 17.13 29.06 51.35 100.00 

Notes: 1. Numbers in parentheses are the factor’s contribution to the change in expenditure for the relevant disease in the first column and the numbers out of brackets are the 

factor’s contribution to the change in total current health expenditure. 2. The decomposition results in this table do not include “Other expenditure”; 3. Components may not 

add to totals due to rounding. The estimations are from the -rdecompose- command in Stata (Jinjing Li, 2017)
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5.3.2 Sensitivity analysis 

The distribution of the results describes the uncertainties around total health expenditure in 

China over the projected period. As seen in EXHIBIT 5.7, the standard error of the projection 

grows both in terms of its absolute value and as a percentage of the projected mean over time, 

reflecting the accumulated uncertainties around the projection. By the end of 2035, the 

projected total health expenditure figure has a standard error of 1.5 trillion Yuan, i.e., the 

95% confidence interval ranges between 16 and 22 trillion Yuan, which reflects the 

accumulated uncertainties of the projection model.  

 

EXHIBIT 5.7  Sensitivity analysis 

5.3.3 Benchmark scenario 

The Chinese hospital discharge rate has been increasing rapidly in recent decades and is now 

nearly at the average level for developed countries. However, the level of outpatient services 

per case of disease is much lower than the benchmark level, or the level in other OECD 

countries. Under the benchmark scenario, only 3,566 billion Yuan would be spent on 
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inpatient services in 2035 compared to the 9,562 billion Yuan spent under BAU scenario. 

Under BAU, inpatient expenditure is 4.8% of GDP in 2035 whereas for the benchmark 

scenario it is 1.8% of GDP. Although outpatient services per case of disease in China are 

currently growing at 5.2% per year, at this rate of growth by 2035 the Chinese level of 

outpatient services will still only be 62% of the Chinese Taipei’s benchmark.  

5.3.4 Risk factor reduction  

In 2015, 17.1% of YLDs due to chronic respiratory disease and 20.3% of YLDs due to 

cardiovascular disease were attributable to tobacco use, while 61.8% of cardiovascular 

disease YLDs and 6.2% of diabetes YLDs were attributable to high blood pressure. (For 

detailed data refer to Annex EXHIBIT A5). By 2035, current health expenditure should be 

reduced by 636 billion Yuan or 3.5%, if the smoking rate is cut in half.  The cumulative 

savings for the period 2015 to 2035 would be 3,858 billion Yuan (constant 2014 

prices).  Circulatory disease expenditure is expected to shrink by 434 billion Yuan in 2035, 

the reduction for respiratory disease is 167 billion Yuan and for endocrine, nutritional and 

metabolic diseases a total of 34.8 billion Yuan. This amounts to a total saving a 635.8 billion 

Yuan or 0.33% of GDP in 2035, if the smoking rate is reduced by 50% (EXHIBIT 5.8). 

In 2035, current health expenditure can be expected to decline by 620 billion Yuan or 3.4%, 

if high blood pressure was reduced by 25%, and the cumulative savings for the period 2015 

to 2035 would be 3,653 billion Yuan (constant 2014 Yuan). Circulatory disease expenditure 

would be reduced by 576 billion Yuan in 2035 as 13.6% of circulatory disease expenditure in 

2035 would be saved, if high blood pressure was reduced by 25%. Genitourinary disease 

expenditure would be reduced by 45 billion Yuan or 4.5%. In total, the reduction in disease 

expenditure in 2035 would be 620 billion Yuan, which accounts for 0.32% of GDP 

(EXHIBIT 5.8). 
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EXHBIT 5.8 Expenditure saved if risk factors reduced, by disease, 2021-2035 (billion 

Yuan) 

50% reduction in tobacco use 

Disease 2021 2025 2030 2035 Cumulative savings 

Endocrine, nutritional 

and metabolic diseases 
1.1 7.2 18.6 34.8 227.6 

Circulatory diseases 11.2 75.4 211.3 433.7 2,639.9 

Respiratory diseases 4.1 27.3 78.4 167.3 990.3 

Total 16.4 109.9 308.3 635.8 3,857.8 

25% reduction in HBP 

Disease 2021 2025 2030 2035 Cumulative savings 

Genitourinary disease 1.3 8.4 22.6 44.7 280.3 

Circulatory disease 12.7 90.1 267.2 575.5 3,372.3 

Total 14.0 98.5 289.8 620.2 3,652.6 

Source: Authors’ analysis of data from China National Health Accounts Report, Institute for Health Metrics and 

Evaluation, China Population and Development Research Centre. 

Notes: Data are in constant 2014 prices.  

5.4 Discussion 

In assessing future health expenditures in the Chinese health system, most analysts would 

consider that the major challenges to be faced are population ageing, an expected increase in 

non-communicable disease and health price inflation. This study shows, however, the biggest 

challenge facing the Chinese health system is the rapid growth in inpatient services, and this 

growth is due to factors other than ageing, changes in disease prevalence or health price 

inflation. Inpatient health expenditure and total health expenditure are rising mostly due to 

increases in inpatient services per case of disease. Under BAU, growth in inpatient services 

per case of disease account for 32.6% of the 14,448 billion Yuan increase anticipated in 

health expenditure during the period 2015 to 2035.  

The growth in services is not so much a problem if these services are meeting what is at 

present unmet need, but this study indicates that the provision of inpatient services in 2013 

was already at 91% of benchmark levels, and inpatient services are projected to be at 355% 

of benchmark in 2035. This excess over benchmark in 2035 amounts to 5,996 billion Yuan or 

3% of GDP.  
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There are more hospital beds per 1,000 population in China than in Canada, USA, UK or 

Spain (OECD, 2015) and hospital discharges per 1,000 population doubled in ten years, 

increasing from 47 in 2003 to 134 in 2013 (China National Health and Family Planning 

Commission, 2015).  Research indicates that 7.7-11.8% of admissions for the population aged 

between 15 years and 74 years can be avoided, and 2.7-4.4% of inpatient health expenditure 

can be saved (Jiang, Lang, Cai, Wu, & Eggleston, 2015). Under the current inpatient 

financing system,  hospitals have an incentive to admit patients with minor illnesses on an 

inpatient basis so as to lower the average cost of hospitalisation, or to readmit a patient 

multiple times so as to generate extra income (J. Liu, Li, & Zhou, 2011). Additionally, health 

service providers at different levels have strong incentives to compete with each other to 

maximise profit.  

By contrast, the outpatient share of current health expenditure is projected to decline by 7 

percentage points because of the rapid increase in inpatient health expenditure.  Patients tend 

to bypass primary health service facilities due to the shortage of competent primary care 

doctors and the lack of an effective referral system. Consequently, outpatient service 

utilisation level in China is significantly below that of other countries or regions. Greater 

provision of good-quality primary health care would lower the overall cost of healthcare, 

bring better health outcomes and reduce health inequities (Starfield, Shi, & Macinko, 2005).  

In recent decades, risk factors for NCDs such as unhealthy diets, levels of physical inactivity 

and tobacco consumption have increased in China. For example, 52 percent of Chinese men 

were daily smokers in 2015 (Centre for Disease Control and Prevention, 2015), and tobacco 

use accounted for 12% of the burden of disease in China in 2015 (Institute for Health Metrics 

and Evaluation, 2015). Hypertension prevalence among middle aged adults was 41.6% in 

2012 (Chow et al., 2013) and accounted for 13.1% of the burden of disease in 2015 (Institute 

for Health Metrics and Evaluation, 2015). Developed countries have seen large 

improvements in health due to reductions in risk factors such as high blood pressure and 

tobacco smoking (Asaria, Chisholm, Mathers, Ezzati, & Beaglehole, 2007; He & MacGregor, 

2003). Cost-effective population-wide interventions identified by WHO, such as taxation, 

regulation or legislation, and provision of information, are recommended as means to reduce 

major risk factors (Jamison et al., 2013). 

The population aged 60 and above is projected to increase from 191 million in 2015 to 413 

million in 2035 due to the demographic bulge coming through increasing life expectancy. 
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Therefore, health expenditure for this age group is expected to grow much faster than for 

other age groups. One third of health expenditure is expected to be attributable to this group 

by 2035. The effect of population ageing on the growth of health expenditure has been 

increasing. Population ageing is projected to contribute 1.4 percentage points out of the 8.4% 

annual growth in expenditures over the next two decades, compared to the 1.3 percentage 

points out of 11.6% annual growth between 1993 and 2012 (Zhai, Goss, & Li, 2017). 

Notably, however, while population ageing is a significant contributor to health expenditure 

growth, it is not as important as EHPI, which is expected to account for 2.4 percentage points 

(29%) of the expected 8.4% annual average growth from 2015 to 2035.  

Based on past trends, we expect that more resources will be consumed by health in the future, 

especially if distortions in the regulated price schedule and predominance of fee-for-service 

as a payment method persist. These administered prices are distorted with regard to average 

costs, the ratio of fee to average cost being well below 1 for simple and non-invasive services 

(X. Liu, Liu, & Chen, 2000), while the ratio is well above 1 for high-technology diagnostics 

and examinations. Therefore, the over-servicing of high-technology and high-profit margin 

procedures in hospitals is seen as a significant contributor to health expenditure escalation 

(Karen Eggleston & Yip, 2004).  

Although health expenditure in China is expected to continue to grow, the pace is expected to 

decline, mostly because of the slowdown in economic growth. The average annual growth of 

real GDP in China is projected to decline from 8.5% during the period 2010 to 2015 to about 

5.0% in the period 2025 to 2030 (Development Research Centre of the State Council & The 

World Bank, 2013), and this, it is thought will slow health expenditure growth  (Newhouse, 

1977). 

There are limitations to this study that need to be acknowledged. The benchmark - inpatient 

and outpatient health services utilisation in Chinese Taipei - is likely to be an overestimate of 

the need for health services as the financing system in Chinese Taipei provides incentives for 

providers to provide a large number of services of short duration (T. Y. Wu, Majeed, & Kuo, 

2010). However, National Health Insurance in Chinese Taipei ensures good accessibility, 

comprehensive coverage, short waiting times and high health financial protection (T. Y. Wu 

et al., 2010), so it is a good model to ensure equity and efficiency in the health financing 

system (Lee, Chun, Lee, & Seo, 2008). Health expenditure by level of care was not modelled 

in this study due to unavailability of sufficient data at the service provider level. Future work 
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should incorporate an analysis of this aspect, in order to evaluate the effects of having of an 

effective referral system. 

5.5 Conclusion 

This study identified that rapid increases in the utilisation of inpatient services will likely be a 

major driver of health expenditure growth in China, and dramatic savings can be made if 

inpatient and outpatient health service utilisation is rebalanced to the benchmark level. The 

Chinese government has attempted a number of reforms, such as zero mark-up for essential 

drugs sold in primary hospitals and investments in primary health care, but structural reforms 

to payment methods and service delivery are needed to curtail expected rapid growth in 

inpatient services expenditure that is unrelated to ageing, changes in disease prevalence and 

health price inflation. 
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Annex  

Annex EXIBIT 1 

The Model of Health Expenditure in China 

Health expenditure (𝐻𝐸𝑡) in year 𝑡 can be expressed as: 

𝐻𝐸𝑡 = ∑ ∑ ∑ 𝑃𝑡

𝑘

𝑆𝑖𝑗𝑘𝑡𝑅𝑖𝑗𝑘𝑡𝐶𝑜𝑠𝑡𝑖𝑗𝑘𝑡𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑖𝑗𝑘𝑡

𝑗𝑖

 

Where, 𝑖  represents function of health expenditure; 𝑗  represents the disease group;  𝑘 

represents the age group;  𝑃𝑡 is the population in the year 𝑡; 𝑆𝑖𝑗𝑘𝑡 is the population share of 

the age group 𝑘, disease 𝑗 and function 𝑖 in year 𝑡. 𝑅𝑖𝑗𝑘𝑡 is the disease prevalence rate of age 

group 𝑘, disease 𝑗  and function 𝑖 in the year 𝑡. 𝐶𝑜𝑠𝑡𝑖𝑗𝑘𝑡 is the unit cost of the age group 𝑘, 

disease 𝑗 and function 𝑖 in the year 𝑡. 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑖𝑗𝑘𝑡 is the service per case of the age group 𝑘, 

disease 𝑗 and function 𝑖 in the year 𝑡.   

 

Annex EXIBIT 2 Projected current health expenditure by age and disease, 2015-2035 

(billion Yuan) 

Disease 
Age 

group 
2015 2020 2025 2030 2035 

Infectious and parasitic disease 

0-4 11.6 17.4 19.7 22.2 26.3 

5-9 3.0 4.4 6.5 7.0 7.6 

10-14 1.5 2.0 2.9 4.2 4.5 

15-19 1.9 2.3 3.1 4.6 6.6 

20-24 3.6 4.0 4.9 6.3 9.4 

25-29 7.6 7.7 8.4 10.0 12.8 

30-34 8.4 13.6 13.8 14.7 17.2 

35-39 6.2 8.9 14.4 14.2 14.9 

40-44 6.9 7.4 10.7 17.1 16.7 

45-49 8.3 10.2 11.0 15.7 24.7 

50-54 8.6 13.4 16.7 17.6 24.7 

55-59 7.3 13.1 20.5 24.8 25.8 

60-64 6.5 8.1 14.6 22.2 26.4 

65-69 4.8 8.5 10.7 18.9 28.5 

70-74 3.0 5.4 9.7 12.0 21.5 

75-79 2.7 3.9 7.2 12.9 15.9 

80+ 3.0 4.5 6.6 10.8 19.2 

All ages 94.9 134.8 181.3 235.1 302.6 
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Neoplasms 

0-4 5.3 8.6 10.4 12.5 15.9 

5-9 2.3 3.8 6.2 7.4 8.9 

10-14 2.2 3.3 5.6 8.9 10.6 

15-19 3.1 4.2 6.0 9.8 15.4 

20-24 3.3 4.0 5.2 7.3 11.6 

25-29 7.7 8.5 10.0 12.8 17.5 

30-34 12.3 21.6 23.6 27.1 34.0 

35-39 13.9 21.9 38.4 40.8 46.1 

40-44 26.7 31.1 48.8 83.1 86.9 

45-49 43.6 58.6 68.1 104.3 175.4 

50-54 48.7 82.6 110.6 125.1 188.6 

55-59 52.4 102.9 174.4 227.5 254.4 

60-64 52.0 72.0 141.6 233.7 301.0 

65-69 45.0 88.9 122.6 235.8 384.9 

70-74 30.5 60.7 120.0 161.1 310.2 

75-79 22.6 36.2 72.6 140.9 188.7 

80+ 19.0 32.1 52.8 96.9 189.9 

All ages 390.5 640.7 1017.0 1535.3 2239.8 

Blood diseases 

0-4 1.2 1.9 2.3 2.8 3.5 

5-9 1.3 2.2 3.5 4.1 4.9 

10-14 1.1 1.6 2.6 4.1 4.7 

15-19 1.1 1.5 2.1 3.3 5.0 

20-24 0.8 1.0 1.2 1.7 2.6 

25-29 1.2 1.3 1.5 1.9 2.5 

30-34 1.4 2.3 2.5 2.8 3.4 

35-39 1.1 1.7 3.0 3.1 3.4 

40-44 1.6 1.8 2.8 4.7 4.8 

45-49 2.3 2.9 3.3 5.0 8.1 

50-54 2.4 3.9 5.0 5.5 8.1 

55-59 2.1 3.9 6.4 8.0 8.7 

60-64 2.3 3.0 5.7 9.1 11.3 

65-69 1.9 3.6 4.7 8.7 13.6 

70-74 1.5 2.8 5.4 7.0 13.1 

75-79 1.1 1.7 3.3 6.1 7.9 

80+ 1.6 2.6 4.2 7.4 14.0 

All ages 26.0 39.7 59.4 85.0 119.4 

Endocrine, nutritional and 

metabolic diseases 

0-4 4.5 7.0 8.2 9.5 11.5 

5-9 1.4 2.2 3.4 3.9 4.5 

10-14 1.4 1.9 3.1 4.7 5.3 

15-19 1.1 1.4 1.9 3.0 4.6 

20-24 1.5 1.7 2.2 3.0 4.6 

25-29 5.2 5.6 6.4 7.9 10.5 

30-34 6.0 10.3 10.9 12.2 14.8 

35-39 6.0 9.1 15.5 16.0 17.6 

40-44 10.4 11.8 18.0 30.0 30.5 

45-49 19.9 25.9 29.3 43.5 70.9 



Chapter 5 Health expenditure projections through to 2035 

120 
 

Endocrine, nutritional and 

metabolic diseases 

50-54 32.7 53.4 69.1 75.4 109.5 

55-59 36.7 69.1 112.4 140.7 150.8 

60-64 44.7 58.6 109.6 171.8 210.1 

65-69 42.6 79.5 103.5 188.0 289.4 

70-74 26.1 49.0 91.7 116.4 211.9 

75-79 20.7 31.3 59.4 108.9 137.9 

80+ 23.4 37.4 58.4 101.5 188.5 

All ages 284.1 455.1 703.0 1036.4 1472.7 

Mental disorders 

0-4 0.8 1.3 1.6 1.9 2.4 

5-9 0.4 0.6 1.0 1.1 1.3 

10-14 0.4 0.6 0.9 1.4 1.6 

15-19 0.9 1.2 1.7 2.7 4.2 

20-24 1.7 2.0 2.6 3.5 5.5 

25-29 3.4 3.7 4.3 5.4 7.2 

30-34 4.2 7.3 7.8 8.8 10.8 

35-39 3.6 5.6 9.6 10.0 11.0 

40-44 4.4 5.1 7.8 13.2 13.5 

45-49 6.1 8.0 9.2 13.8 22.8 

50-54 6.5 10.8 14.2 15.7 23.3 

55-59 5.4 10.3 17.0 21.7 23.7 

60-64 6.3 8.4 16.1 25.9 32.5 

65-69 3.6 6.9 9.2 17.1 27.0 

70-74 2.1 4.1 7.7 10.0 18.6 

75-79 1.9 2.9 5.7 10.6 13.6 

80+ 2.5 4.0 6.3 11.0 20.6 

All ages 54.5 82.9 122.7 173.8 239.6 

Nervous system diseases 

0-4 3.2 5.2 6.2 7.4 9.3 

5-9 1.5 2.3 3.6 4.0 4.6 

10-14 1.2 1.7 2.7 4.2 4.7 

15-19 1.3 1.7 2.4 3.7 5.7 

20-24 1.4 1.6 2.1 2.8 4.4 

25-29 2.2 2.4 2.8 3.5 4.6 

30-34 3.2 5.4 5.9 6.6 8.1 

35-39 2.7 4.2 7.3 7.6 8.5 

40-44 4.3 4.9 7.6 12.9 13.3 

45-49 6.4 8.5 9.8 14.9 24.7 

50-54 8.1 13.5 17.9 19.9 29.5 

55-59 9.5 18.2 30.1 38.5 42.2 

60-64 10.5 13.9 26.2 41.7 52.0 

65-69 9.6 18.0 23.7 43.6 68.4 

70-74 6.9 13.1 24.6 31.7 58.6 

75-79 6.5 9.8 18.7 34.4 44.0 

80+ 7.1 11.2 17.2 29.5 54.5 

All ages 85.6 135.6 208.6 306.9 437.0 

Eye and adnexa diseases 
0-4 2.4 3.8 4.5 5.3 6.5 

5-9 1.3 2.1 3.4 3.9 4.4 
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Eye and adnexa diseases 

10-14 0.9 1.3 2.1 3.1 3.5 

15-19 0.8 1.0 1.4 2.1 3.2 

20-24 1.0 1.1 1.4 1.9 2.9 

25-29 1.5 1.6 1.8 2.2 2.9 

30-34 2.0 3.4 3.5 3.9 4.7 

35-39 1.4 2.1 3.5 3.6 3.9 

40-44 2.0 2.3 3.5 5.7 5.8 

45-49 3.0 3.9 4.4 6.5 10.6 

50-54 3.6 5.9 7.6 8.3 12.2 

55-59 3.9 7.3 12.0 15.3 16.6 

60-64 4.6 6.1 11.7 18.6 23.3 

65-69 5.0 9.4 12.6 23.5 37.2 

70-74 4.1 7.8 15.1 19.7 37.0 

75-79 4.2 6.6 12.8 24.2 31.7 

80+ 4.4 7.1 11.3 20.1 38.2 

All ages 46.1 72.8 112.5 168.0 244.8 

Ear diseases 

0-4 0.8 1.3 1.5 1.8 2.3 

5-9 0.5 0.8 1.3 1.5 1.7 

10-14 0.4 0.6 0.9 1.4 1.6 

15-19 0.6 0.8 1.1 1.7 2.5 

20-24 2.2 2.5 3.1 4.2 6.4 

25-29 1.8 1.9 2.2 2.7 3.5 

30-34 2.1 3.5 3.7 4.1 5.0 

35-39 3.7 5.6 9.4 9.7 10.5 

40-44 5.0 5.6 8.5 13.9 14.0 

45-49 5.9 7.6 8.4 12.4 20.1 

50-54 4.0 6.5 8.4 9.2 13.3 

55-59 2.4 4.5 7.4 9.3 10.1 

60-64 2.1 2.8 5.3 8.5 10.5 

65-69 1.9 3.5 4.6 8.6 13.6 

70-74 1.1 2.1 4.0 5.2 9.7 

75-79 0.9 1.4 2.7 5.1 6.6 

80+ 0.9 1.5 2.3 4.1 7.7 

All ages 36.3 52.4 75.0 103.4 139.1 

Circulatory diseases 

0-4 4.8 7.6 9.0 10.6 13.1 

5-9 1.6 2.6 4.0 4.6 5.3 

10-14 1.3 1.8 3.0 4.7 5.4 

15-19 1.9 2.4 3.5 5.6 8.6 

20-24 2.3 2.7 3.5 4.8 7.6 

25-29 5.8 6.3 7.4 9.3 12.5 

30-34 9.0 15.5 16.7 18.9 23.3 

35-39 10.2 15.8 27.3 28.7 31.9 

40-44 20.4 23.6 36.8 62.5 64.9 

45-49 40.7 54.1 62.2 94.2 156.8 

50-54 58.0 96.7 127.5 142.2 211.2 

55-59 72.9 140.1 232.9 298.3 327.8 
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Circulatory diseases 

60-64 88.3 118.4 226.8 365.0 459.0 

65-69 93.8 178.6 238.3 444.6 705.2 

70-74 76.6 146.8 281.3 366.6 686.8 

75-79 75.0 115.8 224.8 423.4 551.8 

80+ 110.2 178.4 282.7 500.7 950.0 

All ages 672.7 1107.4 1787.6 2784.6 4221.2 

Respiratory diseases 

0-4 70.2 113.1 136.2 162.9 204.1 

5-9 28.8 46.1 72.2 82.2 93.8 

10-14 14.0 19.4 30.9 46.6 51.9 

15-19 9.1 11.7 16.3 25.6 38.7 

20-24 7.5 8.6 11.1 15.0 23.1 

25-29 13.2 14.0 16.1 19.9 26.4 

30-34 17.1 28.9 30.5 33.8 40.7 

35-39 13.8 20.9 35.3 36.2 39.3 

40-44 17.8 20.0 30.4 50.2 50.8 

45-49 22.1 28.6 32.3 47.9 78.1 

50-54 22.5 37.0 48.0 52.8 77.3 

55-59 22.7 43.1 70.9 90.0 98.0 

60-64 26.1 34.9 66.6 106.9 134.0 

65-69 24.9 47.5 63.5 118.8 188.8 

70-74 21.2 41.0 79.2 104.0 196.3 

75-79 23.3 36.4 71.5 136.0 179.0 

80+ 38.5 63.5 102.4 184.6 356.5 

All ages 392.8 614.8 913.3 1313.5 1876.7 

Digestive system diseases 

0-4 11.5 18.5 22.4 26.8 33.7 

5-9 5.6 9.2 14.5 16.8 19.4 

10-14 5.6 8.0 13.0 20.2 23.1 

15-19 6.4 8.3 11.7 18.5 28.3 

20-24 7.6 8.9 11.4 15.5 24.0 

25-29 14.5 15.5 18.0 22.4 29.8 

30-34 18.2 31.1 33.2 37.1 45.3 

35-39 15.7 24.1 41.3 42.9 47.3 

40-44 25.2 28.6 43.9 73.1 74.7 

45-49 30.6 40.0 45.5 68.1 112.0 

50-54 34.0 56.0 73.2 80.9 119.2 

55-59 32.0 61.0 100.7 128.3 140.1 

60-64 32.8 43.8 83.4 133.7 167.4 

65-69 26.3 50.0 66.6 124.2 196.8 

70-74 18.8 35.9 68.8 89.8 168.3 

75-79 16.1 24.8 48.2 90.9 118.6 

80+ 18.1 29.2 46.2 82.0 155.8 

All ages 318.9 493.0 741.9 1071.1 1503.9 

Skin diseases 

0-4 2.3 3.7 4.4 5.2 6.5 

5-9 1.3 2.1 3.3 3.7 4.2 

10-14 1.6 2.2 3.5 5.3 5.9 

15-19 2.0 2.6 3.6 5.6 8.4 
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Skin diseases 

20-24 2.3 2.6 3.3 4.4 6.6 

25-29 4.2 4.4 4.9 6.0 7.9 

30-34 4.4 7.4 7.8 8.5 10.1 

35-39 3.0 4.6 7.7 7.8 8.4 

40-44 3.9 4.3 6.5 10.6 10.6 

45-49 4.5 5.8 6.5 9.4 15.2 

50-54 4.5 7.3 9.3 10.1 14.5 

55-59 3.8 7.2 11.6 14.5 15.5 

60-64 3.5 4.6 8.6 13.6 16.7 

65-69 2.9 5.4 7.1 13.1 20.5 

70-74 2.0 3.7 7.0 9.1 16.8 

75-79 2.1 3.2 6.1 11.3 14.5 

80+ 2.3 3.7 5.9 10.3 19.3 

All ages 50.6 74.7 106.9 148.5 201.8 

Musculoskeletal diseases 

0-4 1.5 2.3 2.8 3.3 4.1 

5-9 0.8 1.3 2.2 2.6 3.1 

10-14 1.3 1.8 3.1 4.8 5.6 

15-19 2.1 2.8 3.9 6.3 9.8 

20-24 2.6 3.0 3.9 5.4 8.5 

25-29 6.2 6.7 7.8 9.8 13.1 

30-34 9.4 16.2 17.4 19.6 23.9 

35-39 9.7 15.0 25.8 26.9 29.8 

40-44 14.9 17.1 26.3 44.2 45.4 

45-49 21.8 28.6 32.6 49.0 80.8 

50-54 23.4 38.8 50.8 56.3 83.1 

55-59 23.7 45.3 75.1 95.8 104.9 

60-64 23.0 30.8 58.9 94.8 119.1 

65-69 18.7 35.6 47.6 89.0 141.3 

70-74 12.1 23.1 44.4 57.9 108.4 

75-79 9.3 14.4 27.9 52.5 68.3 

80+ 9.0 14.4 22.6 39.6 74.3 

All ages 189.4 297.4 453.0 657.6 923.6 

Genitourinary diseases 

0-4 4.3 7.0 8.5 10.3 13.0 

5-9 1.7 2.8 4.5 5.3 6.2 

10-14 1.4 2.0 3.2 5.1 5.9 

15-19 2.4 3.1 4.4 6.9 10.5 

20-24 7.1 8.3 10.6 14.4 22.2 

25-29 22.1 23.6 27.1 33.6 44.5 

30-34 27.6 47.0 49.8 55.3 66.8 

35-39 18.5 28.2 48.0 49.5 54.2 

40-44 21.9 24.7 37.6 62.2 63.1 

45-49 26.1 33.7 37.9 56.2 91.4 

50-54 21.0 34.3 44.4 48.7 71.1 

55-59 16.5 31.2 51.2 64.7 70.1 

60-64 17.9 23.7 44.9 71.6 89.0 

65-69 15.7 29.6 39.3 72.9 114.8 
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Genitourinary diseases 

70-74 10.7 20.5 39.3 51.1 95.5 

75-79 10.1 15.6 30.1 56.7 73.7 

80+ 12.0 19.5 30.8 54.6 103.5 

All ages 236.8 354.7 511.6 718.8 995.5 

Maternal disorders and normal 

delivery 

0-4 0.0 0.0 0.0 0.0 0.0 

5-9 0.0 0.0 0.0 0.0 0.0 

10-14 0.0 0.0 0.0 0.0 0.0 

15-19 0.0 0.0 0.0 0.0 0.0 

20-24 7.9 9.5 12.6 17.7 28.2 

25-29 27.9 31.0 37.0 47.6 65.5 

30-34 18.8 33.6 37.4 43.5 55.0 

35-39 4.8 7.7 13.6 14.6 16.6 

40-44 1.4 1.6 2.6 4.3 4.5 

45-49 0.6 0.7 0.8 1.2 2.0 

50-54 0.0 0.0 0.0 0.0 0.0 

55-59 0.0 0.0 0.0 0.0 0.0 

60-64 0.0 0.0 0.0 0.0 0.0 

65-69 0.0 0.0 0.0 0.0 0.0 

70-74 0.0 0.0 0.0 0.0 0.0 

75-79 0.0 0.0 0.0 0.0 0.0 

80+ 0.0 0.0 0.0 0.0 0.0 

All ages 61.4 84.3 104.0 128.9 171.8 

Perinatal conditions 

0-4 20.7 34.7 43.3 53.5 69.3 

5-9 0.2 0.4 0.6 0.7 0.9 

10-14 0.0 0.0 0.0 0.0 0.0 

15-19 0.0 0.0 0.0 0.0 0.0 

20-24 0.0 0.0 0.0 0.0 0.0 

25-29 0.0 0.0 0.0 0.0 0.0 

30-34 0.0 0.0 0.0 0.0 0.0 

35-39 0.0 0.0 0.0 0.0 0.0 

40-44 0.0 0.0 0.0 0.0 0.0 

45-49 0.0 0.0 0.0 0.0 0.0 

50-54 0.0 0.0 0.0 0.0 0.0 

55-59 0.0 0.0 0.0 0.0 0.0 

60-64 0.0 0.0 0.0 0.0 0.0 

65-69 0.0 0.0 0.0 0.0 0.0 

70-74 0.0 0.0 0.0 0.0 0.0 

75-79 0.0 0.0 0.0 0.0 0.0 

80+ 0.0 0.0 0.0 0.0 0.0 

All ages 20.9 35.0 43.9 54.2 70.2 

Congenital anomalies 

0-4 3.1 5.3 6.5 8.1 10.4 

5-9 1.7 2.9 4.8 5.8 6.9 

10-14 2.0 3.0 5.0 8.1 9.7 

15-19 5.8 7.9 11.6 19.1 30.3 

20-24 8.0 9.8 13.2 18.8 30.4 

25-29 12.8 14.5 17.6 23.0 32.1 
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Congenital anomalies 

30-34 14.0 25.5 28.6 33.6 43.0 

35-39 11.9 19.3 34.7 37.7 43.5 

40-44 18.3 22.0 35.4 61.8 66.0 

45-49 23.4 32.3 38.5 60.2 103.3 

50-54 19.3 33.7 46.2 53.4 82.1 

55-59 16.3 32.8 56.7 75.3 85.6 

60-64 14.4 20.4 41.0 68.8 90.0 

65-69 10.7 21.7 30.6 59.8 99.3 

70-74 9.2 18.8 38.0 52.1 102.1 

75-79 9.0 14.8 30.3 60.0 82.0 

80+ 10.9 18.9 31.7 59.3 118.5 

All ages 190.8 303.4 470.5 705.0 1035.3 

Injuries 

0-4 8.5 13.7 16.5 19.7 24.8 

5-9 3.5 5.7 8.9 10.2 11.7 

10-14 3.1 4.3 6.9 10.6 11.9 

15-19 3.2 4.1 5.6 8.8 13.1 

20-24 4.5 5.0 6.3 8.4 12.7 

25-29 8.1 8.4 9.4 11.3 14.7 

30-34 8.4 13.9 14.4 15.6 18.4 

35-39 6.4 9.4 15.6 15.6 16.7 

40-44 8.2 8.9 13.3 21.4 21.1 

45-49 10.6 13.4 14.6 21.1 33.5 

50-54 9.4 14.9 18.8 20.0 28.4 

55-59 7.6 14.0 22.3 27.5 28.9 

60-64 6.7 8.6 15.7 24.3 29.4 

65-69 4.6 8.5 10.9 19.6 29.8 

70-74 3.0 5.6 10.4 13.0 23.5 

75-79 2.6 3.9 7.2 13.1 16.4 

80+ 3.4 5.4 8.3 14.3 26.3 

All ages 102.0 147.7 205.1 274.5 361.3 

Others 

0-4 16.9 26.9 32.0 37.9 47.0 

5-9 5.4 8.7 13.6 15.5 17.7 

10-14 3.5 4.9 7.9 12.1 13.7 

15-19 4.2 5.4 7.6 12.0 18.1 

20-24 10.2 11.7 15.0 20.3 31.2 

25-29 28.1 29.9 34.3 42.4 56.2 

30-34 26.3 44.7 47.3 52.5 63.5 

35-39 17.4 26.5 44.9 46.2 50.4 

40-44 21.4 24.1 36.7 60.8 61.7 

45-49 28.9 37.6 42.5 63.2 103.2 

50-54 32.2 53.0 68.9 75.8 111.1 

55-59 31.4 59.7 98.3 124.8 135.8 

60-64 30.9 41.1 78.2 124.9 155.8 

65-69 26.1 49.4 65.5 121.5 191.3 

70-74 19.2 36.3 68.8 88.6 163.8 

75-79 15.8 24.1 46.1 85.7 110.2 
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Others 
80+ 18.8 29.9 46.6 81.3 151.7 

All ages 336.7 513.8 754.1 1065.4 1482.3 

Total 

0-4 173.6 279.2 336.1 401.8 503.7 

5-9 62.3 100.2 157.3 180.3 207.0 

10-14 42.9 60.1 97.2 149.5 169.5 

15-19 48.0 62.3 87.9 139.5 212.9 

20-24 75.3 87.9 113.5 155.4 241.8 

25-29 173.4 186.9 217.0 271.6 364.4 

30-34 192.8 331.4 354.7 398.5 487.8 

35-39 150.0 230.5 395.3 411.2 454.0 

40-44 214.8 244.9 377.1 631.5 648.4 

45-49 304.7 400.5 457.0 686.5 1133.6 

50-54 338.9 561.8 736.4 817.0 1207.1 

55-59 346.3 663.8 1100.0 1404.8 1538.9 

60-64 372.5 499.2 954.7 1534.9 1927.7 

65-69 338.2 644.8 861.0 1607.8 2550.5 

70-74 248.0 476.6 915.4 1195.2 2242.2 

75-79 224.0 346.9 674.4 1272.5 1660.7 

80+ 285.3 463.2 736.3 1307.9 2488.6 

All ages 3,591.1 5,640.2 8571.4 12,565.9 18,038.7 

Source: Authors’ analysis of data from China National Health Accounts Report, Institute for Health Metrics and 

Evaluation, China Population and Development Research Centre. 

Notes: Data are in constant 2014 prices.  

Annex EXIBIT 3 Projected age-standardised prevalence rate of disease by age group (%) 

Disease 2015 2020 2025 2030 2035 

Infectious and parasitic 67.4 63.2 59.6 56.5 53.8 

Neoplasms 4.0 4.0 4.0 4.0 4.0 

Blood 33.6 33.3 33.0 32.8 32.6 

Endocrine, nutritional and metabolic diseases 10.9 11.0 11.1 11.1 11.2 

Mental and behavioural disorders 14.5 14.5 14.5 14.5 14.5 

Nervous 23.1 23.0 22.9 22.9 22.8 

Eye and adnexa 10.4 10.3 10.2 10.2 10.1 

Ear and mastoid process 23.2 23.0 22.8 22.7 22.6 

Circulatory 6.4 6.4 6.4 6.4 6.4 

Respiratory 7.0 6.9 6.9 6.9 6.9 

Digestive 59.7 59.5 59.3 59.2 59.1 

skin and subcutaneous tissue 26.2 26.2 26.2 26.2 26.3 

Musculoskeletal 27.3 27.3 27.3 27.3 27.3 

Genitourinary 18.5 18.5 18.5 18.5 18.5 

Maternal disorders and normal delivery 0.1 0.1 0.1 0.1 0.1 

Perinatal conditions 0.9 0.9 0.9 1.0 1.0 

Congenital anomalies 1.3 1.3 1.3 1.4 1.4 

Injuries 8.1 8.0 7.9 7.8 7.7 

All diseases 342.6 337.5 333.2 329.4 326.1 
 Source: Authors’ analysis of data from Institute for Health Metrics and Evaluation.  
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Annex EXIBIT 4 Main drivers of selected disease expenditure growth 

 
4-1 The main drivers of growth in circulatory disease expenditure, 2015-2035 

 

4-2 The main drivers of growth in neoplasm expenditure, 2015-2035 
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4-3 The main drivers of growth in endocrine, nutritional and metabolic disease 

expenditure, 2015-2035 

 

 
4-4 The main drivers of growth in infectious and parasitic disease expenditure, 2015-2035 
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Annex EXHIBIT 5   

5-1 YLDs attributable to tobacco use by disease in China, 2013 (thousands) 

Disease 
Total 

YLDs 

YLDs due to 

tobacco 

% of YLDs 

due to tobacco 

(%) 

Chronic respiratory diseases 5,313.0 909.7 17.1 

Cardiovascular diseases 4,051.5 823.3 20.3 

Diabetes, urogenital, blood, and endocrine diseases 13,369.0 661.1 4.9 

Neoplasms 1,213.8 91.5 7.5 

HIV/AIDS and tuberculosis 680 83.5 12.3 

Diarrheal, lower respiratory, and other common 

infectious diseases 
1,176.8 32.7 2.8 

Total 25,804.1 2,601.7 10.1 

Source: IHME GBD Study 2015 

 

5-2 YLDs attributable to hypertension by disease, China 2013 (thousands) 

Disease Total YLDs 
YLDs caused 

by HBP 

% of YLDs 

due to HBP 

(%) 

Diabetes, urogenital, blood, and endocrine 

diseases 
13,369.0 827.8 6.2 

Cardiovascular disease 4,051.5 2,502.8 61.8 

Total 17,420.5 3,330.6 19.1 

Source: Institute for Health Metrics and Evaluation 

Notes: 1. Data in this table was calculated based on IHME GBD Study 2015; 2. Diabetes, urogenital, blood, and 

endocrine diseases caused by high blood pressure are chronic kidney diseases. 
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6.1 Introduction 

Health expenditure growth in China has been rapid in recent years, and it is projected to grow 

at 8.4% per year over the next two decades. Not only does the increasing health expenditure 

impose pressure on the government budget but it also brings additional financial burdens to 

the citizens if OOP is a major financing source in a country. Health financial risk protection 

is a major objective of a desirable health system (World Health Organization, 2000). A 

certain amount of co-payment can reduce waste and inefficiency (Olsen, Saunders, & Yong, 

2010), while a higher level of OOP can interrupt a household’s normal life and push the 

household into impoverishment if the household must pay a catastrophic proportion of their 

ability to pay (O’Donnell et al., 2008; K. Xu, Evans, Carrin, Aguilar-Rivera, & Musgrove, 

2007). A multi-country analysis found that CHE can occur in both developed and developing 

countries (Ke Xu et al., 2003). Reducing the financial burden of ill-health is one of the major 

goals of the new round health system reform, and it is crucial for poverty reduction. It is 

important to know what kinds of health services and diseases lead to greater financial burdens 

and the disparity of these burdens among different regions, so as to provide useful 

information for better planning of health financing policies to reduce residents’ financial 

burden of ill-health. 

From empirical studies, estimates of incidence of CHE in China are inconsistent due to using 

different estimation methods and other reasons. For example, using the threshold of 40% of a 

household’s ability to pay, van Doorslaer et al. (2007) used a sub-sample of Urban and Rural 

Household Survey data and found that in 2000 the incidence was 4.8%. In contrast, Saksena 

et al. (2010) calculated that 14.4% of households experienced CHE using World Health 

Survey data collected in 2002. They found that outpatient OOP was the main driver of CHE, 

followed by pharmaceutical OOP and inpatient OOP, causing 5.0%, 4.6%, and 1.7% of 

households respectively to experience CHE.  

Recently, research that focused on the fourth China National Household Health Survey data 

was undertaken to analyse the incidence and determinants of CHE. Using the threshold of 

40% of household non-subsistence expenditure, it was found that 13% of Chinese households 

experienced CHE in 2008 (Ye Li et al., 2012), and the incidence for rural households was 

14.4% (Y. Li et al., 2014). The incidence of CHE in recent studies had slight changes 

compared with the studies conducted six years earlier using World Health Survey data. Other 

researchers have used self-administrated surveys to analyse the incidence of target 
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populations, like tuberculosis patients (Zhou et al., 2016), empty-nest single households (T. 

Yang et al., 2016), and elderly households with chronic disease patients (Z. Wang et al., 

2015), etc.  

Since the new round of health system reform was enacted in 2009, nearly universal health 

insurance coverage has been established, and accessibility to health services has been 

significantly improved. Public financing is becoming a major source of health financing in 

China. General government health expenditure as a share of total health expenditure 

increased from 52.5% in 2009 to 56.1% in 2015, and OOP as a share of total health 

expenditure decreased from 37.5% to 29.3% during the same period. However, health 

financing structures differ greatly from province to province. In 2014, OOP as a share of total 

health expenditure ranged from 40.9% in Jilin to 19.4% in Beijing and Tibet 6.5% in Tibet. 

Previous studies have mainly analysed the incidence of CHE at national or provincial level 

before 2009; the analyses conducted after 2009 have mainly focused on target populations. In 

addition, the results were not consistent, even though both had used national representative 

survey data. There is no literature analysing the disparity of incidence of CHE among 

different regions using the same survey data; previous studies identified hospitalisation and 

chronic diseases as major factors affecting CHE, but did not answer the question of the 

contribution of hospitalisation to the incidence of CHE, or what kinds of diseases were the 

major drivers of the incidence of CHE.  

The aim of this study was to understand the disparity in the incidence of CHE among 

different regions when using data from a common survey, and to analyse the main drivers of 

the incidence of CHE at function level and disease level. This analysis provides more detailed 

information for health financial risk protection policy-making and provides a basis for taking 

targeted measures for poverty alleviation. 

6.2 Materials and methods 

6.2.1 Study design 

Considering the data availability and provincial representativeness, Tianjin municipality, Jilin 

and Gansu province were selected for this study. These three provinces are located in the 

eastern, central, and western parts of China respectively. Tianjin is a developed municipality 

with disposable income per capita of 31,291 Yuan, much higher than Jilin (18,684 Yuan) and 
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Gansu (13,467 Yuan) in 2015. The main social economic indicators of these three provinces 

are described in Table 6.1. The provincial household health survey is organised by provincial 

governments every five years under the direction of the China NHFPC. The same 

questionnaires, sampling methods, and timing of conduct of the survey were used in each 

province.  The fifth provincial household health survey conducted in 2013 was used in this 

study. For the fifth round survey, a multi-stage, stratified cluster sampling method with 

systematic random sample at each stage was used. First, considering the economic, cultural, 

and geographic representativeness, a certain number of counties or districts were randomly 

selected in each province (16, 18, and 10 counties or districts were selected in three provinces 

respectively). In each county or district, 5-7 communities or towns were selected considering 

the number of communities or towns, economic level and geographic distribution. Then 2 

villages were randomly selected from the communities or towns, and after that 60-90 

households were randomly selected from each village (Tianjin and Jilin selected 60 

households in each village, and Gansu selected 90 households). Data from 9,597, 10,994, and 

7,500 households with 25,286, 28,110, and 25,059 individuals were collected in Tianjin 

municipality, Jilin and Gansu province respectively as part of the survey. 

Table 6.1 Social economic indicators in Tianjin, Jilin and Gansu, 2015 

Province 
Region in 

China 

Population 

(million) 

Number of 

households 

GDP 

per 

capita 

(Yuan) 

Disposable 

income 

per capita 

(Yuan) 

Health 

expenditure 

per capita 

(Yuan) 

OOP as % 

of current 

health 

expenditure 

(%) 

Tianjin Eastern 15.47 68,037 107,960 31,291.4 4,291.3 45.2 

Jilin Central 27.53 141,275 51,086 18,683.7 2,906.8 39.4 

Gansu Western 26.00 107,046 26,165 13,466.6 2,199.1 38.5 

Data source: China Statistical Yearbook, health expenditure related data from China National Health Accounts 

studies 2016. 

6.2.2 Definition of study variables and methods 

Incidence of CHE 

WHO’s approach to calculating CHE was adopted as the predominant method used in this 

study. CHE is defined as: the amount of household out-of-pocket health expenditure (𝑜𝑜𝑝ℎ) 

as a share of a household’s capacity to pay (𝑐𝑡𝑝ℎ) that exceeds a threshold 𝑧 (Ke Xu, 2005).  

In the National Household Health Survey, data on household out-of-pocket payments for 
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health services are reported by the households. Only data on direct health payments are 

required to be reported. Health-related or non-health payments such as transportation or 

special nutrition are required to be reported under the item “other payments”. Therefore, the 

data can be directly used according to this definition. Two approaches were adopted to 

measure the capacity to pay.  

One was the household non-food subsistence spending (𝑠𝑠ℎ) approach (Ye Li et al., 2012; Ke 

Xu, 2005). Under this approach the poverty line is defined as the average food expenditure of 

a household (food expenditure divided by adult equivalent household size) whose food 

expenditure (𝑓𝑜𝑜𝑑ℎ) as a share of total household consumption expenditure (𝑒𝑥𝑝ℎ) is within 

the 45
th

 and 55
th

 percentiles of the entire sample. A household can be regarded as poor if 

𝑒𝑥𝑝ℎ is less than 𝑠𝑠ℎ. 

𝑠𝑒ℎ =
∑ 𝑤ℎ∗

𝑓𝑜𝑜𝑑ℎ
𝑒𝑞𝑠𝑖𝑧𝑒ℎ

∑ 𝑤ℎ
∗ 𝑒𝑞𝑠𝑖𝑧𝑒ℎ   

where 𝑓𝑜𝑜𝑑ℎ represents household food expenditure, 𝑒𝑞𝑠𝑖𝑧𝑒ℎ is adult equivalent household  

size, and 𝑤ℎ  is a household weighting variable, namely the distribution of household by 

household size of a standard population.  

Adult equivalent household size in the household is measured as 𝑒𝑞𝑠𝑖𝑧𝑒ℎ = (A+αK)
θ
 , where 

A is the number of adults in the household, K is the number of children, α is a weight 

reflecting the “cost of children” relative to adults (0 ≤ α ≤1) and θ reflects the degree of 

economies of scale in household size. Values of 0.5 for α and 0.75 for θ were used in the 

calculations in accordance with World Bank guidelines (O’Donnell et al., 2008). 

If a household’s food expenditure is less than subsistence spending, non-food expenditure is 

used as non-subsistence spending. 

𝑐𝑡𝑝ℎ1  = 𝑒𝑥𝑝ℎ −  𝑠𝑒ℎ  if  𝑠𝑠ℎ < = 𝑓𝑜𝑜𝑑ℎ 

𝑐𝑡𝑝ℎ1 = 𝑒𝑥𝑝ℎ −   𝑓𝑜𝑜𝑑ℎ  if  𝑠𝑠ℎ > 𝑓𝑜𝑜𝑑ℎ 

The other approach defining capacity to pay commonly used in the literature uses household 

expenditure net of a standard value: e.g an international poverty line (𝑃𝑙) (such as 1.08 US$ 

PPP) (Knaul et al., 2011; Wagstaff & Doorslaer, 2003). The aim of this approach is to 
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improve the comparability across countries or regions. In this study, a China national poverty 

line was used as subsistence expenditure. 

 𝑐𝑡𝑝ℎ2 = 𝑒𝑥𝑝ℎ −   𝑃𝑙 

The national poverty line in China was 2,300 Yuan in 2011 prices, and equals 1.6 US$ PPP 

per day, which is between the two commonly used international poverty lines (1.25 US$ and 

2US$) (P. Wang, Xu, & Hao, 2015). The poverty line in this study was adjusted to 2,611 

Yuan in 2013 taking into account the changes in the CPI during the period 2010 to 2013. The 

national poverty line in China (1.6 US$ PPP) is close to the extreme absolute poverty 

international poverty line which is the cost of reaching subsistence nutrition requirements. 

Theoretically, there might be some households with 𝑒𝑥𝑝ℎ less than 𝑃𝑙, then 𝑐𝑡𝑝ℎ2 = 𝑒𝑥𝑝ℎ. In 

that case, any household OOP can cause the household to experience CHE.  

In this study, “a household experiencing catastrophic health expenditure” occurs when 
𝑜𝑜𝑝ℎ

𝑐𝑡𝑝ℎ
≥

 𝑧 . Otherwise, the household has not experienced CHE.  The head count (H) of CHE can be 

calculated: H =  
1

𝑁
∑ 𝐸𝑖

𝑁
𝑖=1 , where 𝐸  equals 1 if 

𝑜𝑜𝑝ℎ

𝑐𝑡𝑝ℎ
≥  𝑧 , and otherwise zero. In order to 

reflect the intensity of occurrence, CHE overshoot (O) was calculated using  O =

 
1

𝑁
∑ 𝐸𝑖

𝑁
𝑖=1 (

𝑜𝑜𝑝ℎ

𝑐𝑡𝑝ℎ
−  𝑧 ). Then, a mean positive overshoot (MPO) was calculated by MPO =

 O / H (O’Donnell et al., 2008; Ke Xu et al., 2003).  

It is common for 40% to be selected as threshold 𝑧. However, Onoka et al. (2011) argued that 

it is appropriate to use different thresholds for different socio-economic status (SES) groups 

in line with the vertical equity principle. In their study, the thresholds were calculated based 

on the ratio of food expenditure level to an “index” quintile and other quintiles. In this study, 

apart from a fixed threshold (40%), a variable threshold level for different SES groups was 

also used to calculate the incidence of CHE. For example, the poorest quintile (Q1) was 

selected as the “index” quintile, and the threshold for CHE was set at 40%. Then, the 

thresholds for the other quintiles were calculated by multiplying 40% (the index threshold) by 

the ratio of mean equivalent expenditure on food for different quintiles, as follows: 

𝑍𝑖 = 40% ∗ (
𝐸𝑥𝑝𝑖

𝐸𝑥𝑝𝑛
)  , where 𝑍𝑖 represents the threshold used for the 𝑖th quintile, 𝐸𝑥𝑝𝑖 is food 

expenditure in the 𝑖 th quintile, and 𝐸𝑥𝑝𝑛  is food expenditure in the index quintile. Two 

alternative approaches were selecting the middle-income quintile (Q3) and the richest quintile 
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(Q5) as index quintiles, and 40% was set as the threshold for each quintile. Then the 

thresholds for other quintiles were calculated using an analogous procedure. The threshold is 

adjusted to 100% when 𝑍𝑖 is greater than 100%.  

The composition of a household (for example, household size) affects the level of health 

spending in a region, and consequently affects the incidence of CHE. In this study, the 

distribution of households by household size from the Sixth Population Census in 2010 

(Population Census Office in the State Council & Department of Population and Employment 

Statistics  in National Bureau of Statistics, 2012) was selected as a standard population in 

order to maximize the potential for comparability. 

The incidence of CHE among households in each province, and by sub-groups of the 

households were calculated according to the following stratification variables: region of 

residence (urban or rural), composition of household (at least one child (under 5), at least one 

elderly person (60 and above), at least one child and one elderly person, and no child or elder, 

SES group (5 quintiles), member with chronic disease or not, whether the head of household 

was unemployed or not, and whether the head of household was educated or not. 

Drivers of CHE 

To analyse what kinds of OOP drive the incidence of CHE, OOP for inpatient services, 

outpatient services, and pharmacy pharmaceutical services were examined in addition to total 

OOP health payments. In the survey, the recall period for outpatient services utilisation and 

self-medication (pharmacy pharmaceuticals) in the survey is two weeks, while for inpatient 

service utilisation it is one year. OOPs on outpatient services and pharmaceuticals can be 

converted to yearly figures, if the outpatient and pharmaceuticals utilisation pattern in the 

whole year is assumed as being the same as that in the two weeks before the survey. 

However, there are 13%, 8% and 12% of households in Tianjin, Jilin, and Gansu provinces 

respectively with the sum of adjusted yearly outpatient OOPs, adjusted yearly 

pharmaceuticals OOPs, and inpatient OOPs are greater than the households’ OOPs health 

expenditure reported. Therefore, in order to reduce bias and more accurately reflect the 

incidence of CHE by function level, this study only analysed inpatient OOPs and other OOPs 

(including OOPs on outpatient OOPs, pharmacy pharmaceutical OOPs, and other OOPs). 

Other OOPs was calculated using household OOPs health expenditure then subtracting 

inpatient OOPs. 
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Two methods were used to analyse the incidence of CHE by function level. One method 

involved taking each function as an independent OOP (Saksena et al., 2010) by dividing the 

inpatient OOPs and other OOPs of the household by household capacity to pay respectively; 

if the result was greater than 40% it means this function was driving CHE. Under this 

method, the sum of CHE incidences caused by inpatient OOPs and other OOPs might be less 

than the overall incidence of CHE caused by OOPs for all types of services. The other 

method proposed in this study involved considering the difference in incidences of CHE 

caused by household OOPs and incidences of CHE caused by household OOPs without a 

certain type of OOP is the effect of this certain type of OOP on the incidence of CHE. For 

instance, in order to calculate the effect of inpatient OOPs on incidences of CHE, 𝑥  is 

incidence caused by household OOP health expenditure, and 𝑦 is the incidence caused by 

household OOP health expenditure without inpatient OOP. The difference ( 𝑥 − 𝑦 ) is 

considered as the effect of inpatient OOP on the incidence of CHE. Under this method, the 

sum of each component’s effect on the incidence of CHE might be greater than the overall 

incidence of CHE. 

Similarly, two methods were used to calculate the incidence of CHE caused by diseases. A 

yearly figure of other OOPs was allocated according to the disease distribution of patients 

who suffered from it in the most recent two weeks in the survey. The limitation of this 

allocation is discussed in the Discussion section. Then the yearly OOP for one specific 

disease could be calculated by summing inpatient OOP on this certain disease and other 

OOPs on this certain disease. Diseases were coded as 133 causes in 21 chapters in the survey. 

In this study, we adopted the ICD10 disease categories, so infectious diseases and parasitic 

diseases were regrouped into one infectious and parasitic disease chapter, and malignant 

neoplasms and benign neoplasms were regrouped into one neoplasms chapter. In all, there 

were 19 ICD10 chapters used in this study. Each chapter and major disease contribution to 

the incidence of CHE was calculated using the two methods. 

Determinants of incidence of CHE 

Logistic regression was used to explore the relationship between CHE and characteristics of 

households.  

𝑦 = 𝛼 + ∑ 𝛽𝑖 𝑥𝑖 +  𝜀 
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where 𝑦 is a dummy variable on CHE which is coded as 1 for household with CHE and 0 

households without CHE. 𝑥𝑖 is one of the independent variables. The independent variables 

were socio-economic indicators like region of location of households, household 

composition, urban/rural, family members suffering from NCDs or not, education level of the 

head of the household, employment status of the head of the household, and poor or non-poor 

household. 𝛽𝑖 is the coefficient of 𝑥𝑖.  

6.2.3 Data requirement and adjustment 

In order to analyse the incidence of CHE and main drivers of CHE by function and by 

disease, key variables such as household consumption expenditure, food expenditure, 

household size, household OOP health expenditure, age structure, inpatient OOP by disease, 

outpatient OOP by disease, and pharmaceutical OOP by disease were needed. These 

indicators were included in the survey. For the survey, household OOP health expenditure 

data were mainly reported by the head of households, while the detailed health service 

utilisation data were mainly reported by individuals. Inconsistency among household OOP, 

outpatient OOP, pharmaceutical OOP, and inpatient OOP existed in the survey data. In the 

Tianjin, Jilin and Gansu provincial survey data, there were 5.1%, 2.8%, 6.0% of non-zero 

OOP health expenditure households that had household OOP health expenditure less than the 

sum of inpatient OOP, outpatient OOP and pharmaceutical OOP, even though the recall 

period of outpatient and pharmaceutical OOP was two weeks (hereafter “inconsistent 

households”). The distributions of household consumption expenditure from the survey in the 

three provinces are close to the distributions of household consumption expenditure data from 

the provincial Urban and Rural Household Survey published by the National Bureau of 

Statistics. Therefore, in this study the data reported by the head of households were assumed 

to be reasonable. Outpatient, pharmaceutical and inpatient OOP of the inconsistent 

households were adjusted using the following steps. 

6.2.3.1 A reimbursement rate was applied to inpatient total cost to get an adjusted 

inpatient OOP for patients whose inpatient cost was exactly the same as the inpatient 

OOP.  

For the health insurers, inpatient total cost is usually higher than inpatient OOP, given that 

health insurance schemes usually reimburse a certain percentage of the total cost when the 

service falls within the scope of insurance coverage policy. In 2013 patients paid only the co-
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payment when they had finished the visit or were discharged from their local health service 

provider. Patients had to pay the whole amount of inpatient cost first, and then apply 

reimbursement from local health insurance sector if they were discharged from hospitals in 

other cities or provinces at the time of survey (2013). There were 90, 86 and 73 inpatient 

discharges with the same inpatient costs and inpatient OOPs even though covered by health 

insurance schemes in Tianjin, Jilin, and Gansu provinces. Their inpatient OOPs were adjusted 

using a reimbursement rate for the same disease treated at the same level providers of the 

sample households with consistent OOP data in the survey. Table 6.2 shows the changes in 

inpatient OOPs of the inpatient discharges before and after adjustment.   

Table 6.2 OOP of inpatients with same inpatient cost and inpatient OOP, before and after 

adjusting in three provinces, 2013 (Yuan) 

Inpatient OOP Tianjin Jilin Gansu 

Before adjusting 14,638.9(18768.2) 12,044.2(15635.4) 12,235.9(15,625.1) 

After adjusting 7,949.3(11398.2) 7,266.8(9307.3) 5,930.6(9,369.6) 

Note: Numbers outside the brackets are the mean of inpatient OOP, and numbers in parentheses are the standard 

deviation. 

6.2.3.2 Inpatient OOPs were adjusted according to local medical assistance policy if 

inpatients from poor household did not report medical assistance funds.  

After reimbursement from health insurance schemes, inpatients from households enjoying the 

minimum living guarantee can be further reimbursed by the Urban and Rural Medical 

Assistance Program. There were 20, 30 and 76 inpatient discharges from this kind of poor 

household that did not report assistance funds received from the government. OOPs of these 

inpatient discharges were adjusted according to the local medical assistance policies in 2013 

(Table 6.3).   

Table 6.3 OOP of inpatients from poor households, before and after adjusting in three 

provinces, 2013 (Yuan) 

Inpatient OOP Tianjin Jilin Gansu 

Before adjusting 9,455.9(12,780.7) 7,980.1(11,661.7) 4,360.6(7,267.3) 

After adjusting 4,889.7(7,596.0) 3,814.8(5,305.6) 2,653.8(3,806.3) 

Note: Numbers outside the brackets are the mean of inpatient discharge OOP of inpatients from poor 

households, and numbers in parentheses are the standard deviation. 
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6.2.3.3 A regression method was used to adjust for households with the extreme 

inpatient OOP data, if the household inpatient OOP was still greater than household 

OOP health expenditure.  

After the above adjustments, the percentage of “inconsistent households” decreased to 4.8%, 

2.6% and 5.3% of non-zero OOP health expenditure households. Inpatient OOP was adjusted 

by type of disease using a regression approach. Using the households with consistent OOP 

data as a sample to estimate a relationship between inpatient OOP as the dependent variable 

and a range of relevant household characteristics (equivalent average household OOP, level 

of health providers discharged, length of stay, and whether one had an operation or not) as the 

explanatory variables. This estimated relationship was used to predict inpatient OOP 

expenditure for the households for which the response data were problematic: the estimated 

values were substituted for the problematic response values in the dataset. The inpatient 

discharges OOP of the remaining inconsistent households before and after the regression 

method adjustment in the three provinces are shown in Table 6.4. 

Table 6.4 Inpatient discharge OOP of patients from remaining inconsistent households, 

before and after regression method adjustment, in three provinces, 2013(Yuan) 

Inpatient OOP Tianjin Jilin Gansu 

Before adjusting 13,511.5(18,974.7) 8,453.1(12,384.0) 4,693.5(8,359.7) 

After adjusting 4,770.1(6,265.6) 4,641.7(6,877.5) 2,490.5(3,910.0) 

Note: Numbers outside the brackets are the mean of inpatient discharge OOP of inpatients from remained 

inconsistent households, and numbers in parentheses are the standard deviation. 

6.2.3.4 Individual outpatient, pharmaceutical, inpatient OOP were further adjusted 

using the distribution of normal households. 

Through the above three adjustment steps, the percentage of “inconsistent households” 

decreased to 3.4%, 2.1% and 4.4%. Finally, these household OOPs were allocated to 

outpatient OOP, pharmaceutical OOP, and inpatient OOP using the distribution of normal 

households by disease. As the recall period of outpatient and pharmacy visits was two weeks, 

inpatient discharges was one year, and household OOPs was one year, outpatient OOP and 

pharmaceutical OOP had to be adjusted to one year before being allocated. Households with 

consistent OOP data were used as a sample to estimate average outpatient visit times and 

pharmacy visits times by disease. A regression model was applied to estimate the relationship 

between household OOP health expenditure and explanatory variables (outpatient OOP 

charge per visit by disease, pharmaceutical OOP charge per visit by disease, and inpatient 
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OOP by disease in last year). The estimated number of outpatient visit times and pharmacy 

visit times by disease were employed to calculate annual outpatient OOP and pharmaceutical 

OOP by disease. Then, household OOP was allocated to outpatient, pharmaceutical, and 

inpatient according to the proportion of each component. To keep a consistent recall period of 

outpatient OOP and pharmaceutical OOP in the data set, the adjusted outpatient OOP and 

pharmaceutical OOP for one year were divided by estimated outpatient visit times and 

pharmacy visit times respectively. Table 6.5 shows the adjusted outpatient, pharmaceutical 

and inpatient OOPs for these households. 

Table 6.5 Adjusted OOPs for the remaining inconsistent households in three provinces, 

2013(Yuan) 

Indicators Tianjin Jilin Gansu 

Outpatient OOP (two weeks) 315.2(1,044.3) 411.1(1,062.8) 231.7(1,387.9) 

Pharmaceutical OOP (two weeks) 126.8(309.2) 145.6(315.6) 96.5(331.9) 

Inpatient OOP (one year) 4419.7(5,958.2) 3829.5(7,010.2) 1621.7(3,710.4) 

Note: Numbers outside the brackets are the mean of inpatient discharge OOP, and numbers in parentheses are 

the standard deviation. 

6.3 Results 

6.3.1 Health service needs and utilisation 

The disease prevalence rate during the most recent two weeks was 27.5%, 14.2% and 15.8% 

in Tianjin, Jilin and Gansu provinces. The self-reported prevalence rate of NCDs was 9.3%, 

6.0% and 10.5% in each of the three provinces respectively.  

The outpatient visit rate by case during the most recent two weeks was 13.0%, 4.2% and 

7.9%, and the hospitalisation rate by case in the last year before the survey was 5.5%, 3.8% 

and 7.5% in Tianjin, Jilin and Gansu provinces respectively. In each of the provinces, there 

were 16.0%, 26.2%, and 12.0% of patients who were advised by a doctor they needed 

hospitalisation but failed to be hospitalised. Of these patients, 31.1% in Tianjin, 64.4% in 

Jilin and 44.0% in Gansu failed to be hospitalised due to financial difficulties.  

In 2013, the average household OOP health expenditure (non-zero OOP households) was 

4,514.8 Yuan, 2,381.3 Yuan and 1,409.5 Yuan in Tianjin, Jilin and Gansu province 

respectively. Average household inpatient OOP was 5,384.7 Yuan, 4,528.4 Yuan and 2,007.0 

Yuan and average household outpatient and pharmaceutical OOP was 4005.5 Yuan, 3,206.5 
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Yuan and 2,021.9 Yuan. Detailed descriptions of the other variables are included in Table 

6.6. 

Table 6.6 Description of main variables 

Variables Description 
Tianjin Jilin Gansu 

Mean (S.D.) Mean (S.D.) Mean (S.D.) 

Income 
a
 

Household non-zero 

income over last year 

(Yuan) 

43176.2(28704.6) 37014.6(56321.2) 27831.6(25741.2) 

Income 
Household income over 

last year (Yuan) 
42802.6(28858.6) 36711.5(56189.2) 27801.9(25743.5) 

Equivalent 

household size 

Mean adult equivalent 

household size 
1.95(0.58) 1.90(0.59) 2.27(0.75) 

Mean equivalent 

household 

income 

Mean adult equivalent 

household income 
22514.5(14486.4) 20384.3(29118.7) 12988.1(11744.0) 

HCE 

Household consumption 

expenditure over last 

year (Yuan) 

31044.2(20434.1) 27629.9(20273.5) 19079.1(14353.4) 

Equivalent 

average HCE 

Household consumption 

expenditure divided by 

equivalent household 

size (Yuan) 

16465.9(10753.3) 15160.4(11367.3) 9499.7(7285.3) 

Food expenditure 

Household food 

expenditure over last 

year (Yuan) 

12791.1(9224.9) 8886.5(7515) 5951.5(5091.3) 

Subsistence 

expenditure 

Subsistence food poverty 

line (Yuan) 
7407.9(1769.8) 5334.2(1357.1) 4114.3(1124.9) 

Capacity to pay 

Non-subsistence 

household 

expenditure(Yuan) 

19074.2(17455.7) 19412.2(17850.4) 13516.5(12786.3) 

Household OOP 

health 

expenditure 
b
 

Household OOP medical 

expenditure over last 

year (Yuan) 

4514.8(6717.6) 2381.3(3438) 1409.5(2260.8) 

Household 

inpatient OOP 
b
 

Household Inpatient 

OOP over last year 

(Yuan) 

643.5(3066.1) 384.0(2643.1) 400.9(2232.4) 

Household 

inpatient OOP 
c
 

Household Inpatient 

OOP over last year 

(Yuan) 

5384.7(7292.3) 4528.4(7980.0) 2007.0(4662.5) 

Household 

outpatient and 

pharmaceutical 

OOP 
b
 

Household Outpatient 

and pharmaceutical OOP 

over last year (Yuan) 

3911.7(5564.9) 3150.0(5507.6) 1961.4(4200.7) 

Household 

outpatient and 

pharmaceutical 

OOP 
c
 

Household Outpatient 

and pharmaceutical OOP 

over last year (Yuan) 

4005.5(5597.8) 3206.5(5540.4) 2021.9(4250.6) 

Household 

composition 

=1 at least one child 

=2 at least one elder 

=3 at least one child and 

one elder 

=4 No child or elder 

2.8(1.08) 2.9(1.12) 3.5(0.88) 

Area 
=1 Urban residents 

=2 Rural residents 
1.20(0.40) 1.46(0.50) 1.85(0.36) 

NCDs =1 if at least one 0.20(0.40) 0.10(0.33) 0.30(0.45) 
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household member suffer 

from NCDs; =0 no one 

suffer from NCDs in the 

household 

Education 

=0 if the head of 

household is not 

educated; =1 otherwise 

0.9(0.22) 1.0(0.21) 0.8(0.37) 

Employment 

=0 if the head of 

household was 

unemployed; =0 

otherwise 

0.8(0.38) 0.8(0.38) 0.9(0.28) 

Poverty
9
 

=1 if poor household; =0 

otherwise. 
0.04(0.20) 0.1(0.27) 0.2(0.40) 

Note: Superscript ‘a’ indicates households with non-zero income; Superscript ‘b’ indicates the indicators were 

calculated based on household with non-zero household OOP health expenditure; Superscript ‘c’ indicates the 

indicators were calculated based on household with non-zero outpatient, pharmaceutical or inpatient OOP. 

The mean adult equivalent food expenditure was 6,618.4 Yuan, 4,614.2 Yuan, and 2,740.7 

Yuan in Tianjin, Jilin, and Gansu provinces, with the richest households spending 5.59, 5.93, 

and 3.92 times that of the poorest respectively. See Table 6.7. 

 

                                                 
9
 Household in poverty indicates households enjoying the minimum living guarantee. Same definition for poor 

households mentioned in this chapter. 
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Table 6.7 Adult equivalent consumption expenditure by SES, (S.D.) 

Province Item Q1 Q2 Q3 Q4 Q5 Total 

Tianjin 

Adult equivalent consumption 

expenditure 
5606.5(21.5) 10047.3(14.6) 14201.9(17.2) 19393(22.6) 32285(155.3) 16297.1(61.6) 

Adult equivalent food consumption 

expenditure 
2135.3(16.3) 4176(23.7) 6169.6(34.8) 8641.3(45.3) 11937.9(77.9) 6618.4(28.1) 

Ratio of expenditure on food (Qn/Q1) 1.00 1.96 2.89 4.05 5.59 ͞ 

Ratio (Qn/Q3) 0.35 0.68 1.00 1.40 1.93 ͞ 

Ratio (Q5/Qn) 0.18 0.35 0.52 0.72 1.00 ͞ 

Jilin 

Adult equivalent consumption 

expenditure 
4875.1(18.3) 8879(13.3) 12734.2(15.3) 17736.2(22.3) 31110.9(195.8) 14592.3(63.2) 

Adult equivalent food consumption 

expenditure 
1547.5(11.7) 2781(19.2) 4271.4(30.1) 6018(40.3) 9170(77) 4614.2(23.4) 

Ratio of expenditure on food (Qn/Q1) 1.00 1.80 2.76 3.89 5.93 ͞ 

Ratio (Qn/Q3) 0.38 0.70 1.00 1.39 2.44 ͞ 

Ratio (Q5/Qn) 0.17 0.30 0.47 0.66 1.00 ͞ 

Gansu 

Adult equivalent consumption 

expenditure 
3506.8(9.1) 5325(6.5) 7143.2(8.3) 10012.6(16) 19239.7(131.1) 8597(39.6) 

Adult equivalent food consumption 

expenditure 
1380.1(5.3) 1850.8(9.1) 2372(13.9) 3268(23.5) 5406.1(59) 2740.7(14.3) 

Ratio of expenditure on food (Qn/Q1) 1.00 1.34 1.72 2.37 3.92 ͞ 

Ratio (Qn/Q3) 0.49 0.75 1.00 1.40 2.69 ͞ 

Ratio (Q5/Qn) 0.26 0.34 0.44 0.60 1.00 ͞ 
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6.3.2 Incidence and intensity of CHE 

6.3.2.1 Incidence of CHE using 𝐜𝐭𝐩𝐡𝟏  as non-subsistence household expenditure at a 

fixed 40% threshold 

23.4% of households in Tianjin, 16.4% in Jilin and 11.1% in Gansu experienced CHE using 

ctph1 as non-subsistence household expenditure. The incidence of CHE was higher among 

richer households in Tianjin. 27.3% of the highest expenditure quintile experienced CHE, 

while 22.8% of the lowest expenditure quintile experienced CHE. In contrast, the incidence 

of CHE among poorer households was higher than among richer households in Jilin and 

Gansu provinces. The mean positive overshoot was higher with the increase in household 

income level in all three provinces (Table 6.8).  

6.3.2.2 Incidence of CHE using 𝐜𝐭𝐩𝐡𝟏  as non-subsistence household expenditure at 

variable thresholds 

Scenario 1: The threshold for poorest quintile (Q1) was set at 40% 

On the basis of a variable threshold that used the poorest quintile as the index quintile, 

thresholds for households of different SES groups ranged from 40% to 100% for the poorest 

and richest quintile in the provinces. The thresholds for Q3, Q4 and Q5 exceeded 100% in 

Tianjin and Jilin if the thresholds for Q1 were set at 40%, while the threshold for Q5 

exceeded 100% in Gansu province if the threshold for Q1 was set at 40%. In this scenario, 

the incidence of CHE for Q1, Q2, Q3, Q4, and Q5 was 22.8%, 1.2%, 0.09%, 0%, and 0% in 

Tianjin; the incidence of CHE for Q1, Q2, Q3, Q4, and Q5 was 26.1%, 2.5%, 0.05%, 0%, and 

0% in Jilin; the incidence of CHE for Q1, Q2, Q3, Q4, and Q5 was 14.2%, 5.2%, 1.5%, 0%, 

and 0% in Gansu. From the results we can see there were still 0.09% and 0.05% of 

households spending 100% of their non-subsistence expenditure on health for Q3 in Tianjin 

and Jilin provinces, while there was no household that spent more than 94.7% of their non-

subsistence expenditure on health for Q3 in Gansu. The overall incidence of CHE was 4.7%, 

5.7% and 4.0% respectively in each of the three provinces (Table 6.9).  

Scenario 2: The threshold for middle-income quintile (Q3) was set at 40% 

Thresholds for households of different SES groups ranged from 13.8% to 77.4%, 15.3% to 

97.7%, and 19.6% to 100% for the poorest and richest quintile in Tianjin, Jilin, and Gansu 
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provinces. The corresponding incidences of CHE were 65.2% and 4.0%, 63.7% and 0%, and 

44.8% and 0% for Q1 and Q5 in Tianjin, Jilin, and Gansu respectively. The overall incidence 

of CHE was 27.1%, 22.0% and 15.0% respectively in those three provinces (Table 6.9).  

Scenario 3: The threshold for the richest quintile (Q5) was set at 40% 

The thresholds for the poorest quintiles were 7.2% in Tianjin, 6.8% in Jilin, and 10.2% in 

Gansu when the richest quintiles were selected as the index quintile and the threshold levels 

was 40%. The overall level of incidence of CHE was 50.7%, 44.3%, and 37.9% with the level 

being highest amongst the poorest quintiles (81.9%, 85.8%, and 72.1%), and least amongst 

the richest quintiles (27.6%, 12.7%, and 10.3%) in Tianjin, Jilin, and Gansu provinces (Table 

6.9). 

6.3.2.3 Incidence of CHE using 𝐜𝐭𝐩𝐡𝟐 as non-subsistence household expenditure at a 

fixed 40% threshold 

The gap of incidence of CHE among the three provinces was narrowed if a standard national 

poverty line was used to calculate the non-subsistence household expenditure. The incidence 

of CHE was 11.2%, 10.2% and 8.5% in Tianjin, Jilin and Gansu provinces. The incidence of 

CHE amongst the poorest household was 17.7%, 21.1% and 12.1% respectively in the 

provinces, which was higher than that of other income groups. Similarly, under this scenario, 

the mean positive overshoots were higher among the higher income groups (Table 6.10). 

6.3.2.4 Incidence of CHE using 𝐜𝐭𝐩𝐡𝟐 as non-subsistence household expenditure at 

variable thresholds 

Scenario 1: The threshold for the poorest quintile (Q1) was set at 40% 

In this scenario, the incidence of CHE was 16.6% and 0.6%, 21.1% and 1.3%, and 12.1% and 

3.5% for Q1 and Q2 in Tianjin, Jilin, and Gansu respectively. The incidence of CHE was 0% 

for Q3, Q4, and Q5 in Tianjin and Jilin respectively, while it was 1.2%, 0%, and 0% for Q3, 

Q4, and Q5 in Gansu province. The overall incidence of CHE was 3.5%, 4.4% and 3.2% 

respectively in these three provinces (Table 6.11).  

Scenario 2: The threshold for the middle-income quintile (Q3) was set at 40% 
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Thresholds for the households of different SES groups ranged from 13.8% to 77.4%, 15.3% 

to 97.7%, and 19.6% to 100% for the poorest and richest quintiles in Tianjin, Jilin, and Gansu 

respectively. The corresponding CHE incidences were 54.2% and 1.0%, 56.4% and 0%, and 

39.2% and 0% for Q1 and Q5 in Tianjin, Jilin, and Gansu respectively. The overall incidence 

of CHE was 16.5%, 16.6% and 12.5% respectively in the three provinces (Table 6.11).  

Scenario 3: The threshold for the richest quintile (Q5) was set at 40% 

The threshold levels were 7.2%, 6.8%, and 10.2% when the richest quintiles were selected as 

the index quintile and the threshold levels were 40% in Tianjin, Jilin and Gansu provinces 

respectively. The overall incidence of CHE was 35.4%, 35.6%, and 31.7% with the level 

being highest amongst the poorest quintiles (73.7%, 80.9%, and 65.5%), and least amongst 

the richest quintiles (15%, 7.7%, and 8.1%) in Tianjin, Jilin, and Gansu provinces (Table 

6.11). 
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Table 6.8 Incidence of CHE by income group in three provinces using 𝒄𝒕𝒑𝒉𝟏 as non-subsistence household expenditure, 2013 

Quintile 

Tianjin (N=9597) Jilin (N=10994) Gansu (N=7500) 

Head count 

(%) (S.D.) 

Overshoot (%) 

(S.D.) 
MPO 

Head count (%) 

(S.D.) 

Overshoot (%) 

(S.D.) 
MPO 

Head count (%) 

(S.D.) 

Overshoot (%)  

(S.D.) 
MPO 

Q1 22.84(0.42) 3.58(0.09) 15.67 26.12(0.44) 4.50(0.11) 17.21 14.24(0.35) 1.79(0.06) 12.55 

Q2 19.68(0.40) 3.34(0.09) 16.96 15.88(0.37) 2.61(0.08) 16.45 10.87(0.31) 1.67(0.06) 15.38 

Q3 21.42(0.41) 3.88(0.10) 18.12 13.93(0.35) 2.41(0.08) 17.33 9.38(0.29) 1.48(0.06) 15.75 

Q4 25.74(0.44) 4.96(0.11) 19.28 13.55(0.34) 2.20(0.07) 16.24 11.09(0.31) 1.77(0.06) 16.01 

Q5 27.29(0.45) 5.39(0.11) 19.75 12.60(0.33) 2.55(0.08) 20.25 9.89(0.30) 2.10(0.08) 21.26 

Total 23.44(0.42) 4.25(0.10) 18.12 16.39(0.37) 2.85(0.09) 17.39 11.05(0.31) 1.77(0.07) 16.05 

Note: Quintiles are ranked by the equivalent average household consumption expenditure. Quintile Q1 is the poorest 20% of households and quintile Q5 is the richest 20% of 

households.  
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Table 6.9 Incidence of CHE by income group in three provinces using 𝒄𝒕𝒑𝒉𝟏 as non-subsistence household expenditure at variable 

thresholds, 2013 

Tianjin 

Quintile Variable threshold 1 

Q1=40% 

Head count 1 

 (%) (S.D.) 

Variable threshold 2 

Q3=40% 

Head count 2 

 (%) (S.D.) 

Variable threshold 3 

Q5=40% 

Head count 3 

 (%) (S.D.) 

Q1 40.0 22.84(0.42) 13.8 65.24(0.48) 7.2 82.09(0.38) 

Q2 78.2 1.23(0.11) 27.1 33.71(0.47) 14.0 58.05(0.49) 

Q3 100 0.09(0.03) 40.0 21.42(0.41) 20.7 42.45(0.49) 

Q4 100 0(0) 56.0 13.44(0.34) 29.0 44.26(0.50) 

Q5 100 0(0) 77.4 4.04(0.2) 40.0 27.29(0.45) 

Total ͞ 4.66(0.21) ͞ 27.08(0.44) ͞ 50.41(0.50) 

Jilin 

Quintile Variable threshold 1 

Q1=40% 

Head count 1 

 (%) (S.D.) 

Variable threshold 2 

Q3=40% 

Head count 2 

 (%) (S.D.) 

Variable threshold 3 

Q5=40% 

Head count 3 

 (%) (S.D.) 

Q1 40.0 26.12(0.44) 15.3 63.66(0.48) 6.8 86.37(0.34) 

Q2 71.9 2.45(0.15) 27.9 28.15(0.45) 12.1 60.35(0.49) 

Q3 100 0.05(0.02) 40.0 13.93(0.35) 18.6 37.6(0.48) 

Q4 100 0(0) 55.7 5.35(0.22) 26.3 23.61(0.42) 

Q5 100 0(0) 97.7 0(0) 40.0 12.6(0.33) 

Total ͞ 5.66(0.23) ͞ 22.04(0.41) ͞ 43.89(0.50) 

Gansu 

Quintile Variable threshold 1 

Q1=40% 

Head count 1 

 (%) (S.D.) 

Variable threshold 2 

Q3=40% 

Head count 2 

 (%) (S.D.) 

Variable threshold 3 

Q5=40% 

Head count 3 

 (%) (S.D.) 

Q1 40.0 14.24(0.35) 19.6 44.76(0.5) 10.2 73.52(0.44) 

Q2 53.6 5.20(0.22) 29.8 19.53(0.4) 13.7 51.86(0.50) 

Q3 68.7 1.47(0.12) 40.0 9.38(0.29) 17.6 35.67(0.48) 

Q4 94.7 0(0) 56.1 4.68(0.21) 24.2 21.34(0.41) 

Q5 100 0(0) 100 0(0) 40.0 9.89(0.30) 

Total ͞ 3.98(0.20) ͞ 14.99(0.36) ͞ 37.25(0.48) 
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Table 6.10 Incidence of CHE by income group in three provinces using 𝒄𝒕𝒑𝒉𝟐 as non-subsistence household expenditure, 2013 

Quintile 

Tianjin (N=9597) Jilin (N=10994) Gansu  (N=7500) 

Head count 

(%) (S.D.) 

Overshoot (%) 

(S.D.) 
MPO 

Head count (%) 

(S.D.) 

Overshoot (%) 

(S.D.) 
MPO 

Head count (%) 

(S.D.) 

Overshoot (%)  

(S.D.) 
MPO 

Q1 17.65(0.38) 2.54(0.08) 14.40 21.11(0.41) 3.67(0.10) 17.36 12.12(0.33) 1.55(0.06) 12.80 

Q2 7.53(0.26) 1.14(0.05) 15.15 9.74(0.30) 1.48(0.06) 15.22 7.83(0.27) 1.24(0.05) 15.82 

Q3 7.81(0.27) 1.18(0.06) 15.10 6.80(0.25) 1.14(0.06) 16.80 7.00(0.26) 1.07(0.05) 15.33 

Q4 8.34(0.28) 1.35(0.06) 16.16 5.95(0.24) 0.96(0.05) 16.21 8.11(0.27) 1.22(0.05) 15.05 

Q5 14.87(0.36) 2.00(0.07) 13.42 7.65(0.27) 1.54(0.07) 20.16 7.65(0.27) 1.59(0.07) 20.86 

Total 11.21(0.32) 1.64(0.06) 14.60 10.21(0.30) 1.75(0.07) 17.17 8.50(0.28) 1.34(0.06) 15.78 

Note: Quintiles are ranked by the equivalent average household consumption expenditure. Quintile Q1 is the poorest 20% of households and quintile Q5 is the richest 20% of 

households.  
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Table 6.11 Incidence of CHE by income group in three provinces using 𝒄𝒕𝒑𝒉𝟐 as non-subsistence household expenditure at variable 

thresholds, 2013 

Tianjin 

Quintile Variable threshold 1 

Q1=40% 

Head count1  

(%) (S.D.) 

Variable threshold 2 

Q3=40% 

Head count2 

 (%) (S.D.) 

Variable threshold 3 

Q5=40% 

Head count3  

(%) (S.D.) 

Q1 40.0 17.65(0.38) 13.8 54.21(0.5) 7.2 74.12(0.44) 

Q2 78.2 0.55(0.07) 27.1 18.43(0.39) 14.0 41.08(0.49) 

Q3 100 0(0) 40.0 7.81(0.27) 20.7 24.53(0.43) 

Q4 100 0(0) 56.0 3.34(0.18) 29.0 22.94(0.42) 

Q5 100 0(0) 77.4 1.00(0.10) 40.0 14.87(0.36) 

Total ͞ 3.51(0.18) ͞ 16.53(0.37) ͞ 35.04(0.48) 

Jilin 

Quintile Variable threshold 1 

Q1=40% 

Head count1  

(%) (S.D.) 

Variable threshold 2 

Q3=40% 

Head count2  

(%) (S.D.) 

Variable threshold 3 

Q5=40% 

Head count3 

 (%) (S.D.) 

Q1 40.0 21.11(0.41) 15.3 56.44(0.5) 6.8 81.38(0.39) 

Q2 71.9 1.26(0.11) 27.9 18.3(0.39) 12.1 49.13(0.5) 

Q3 100 0(0) 40.0 6.8(0.25) 18.6 23.5(0.42) 

Q4 100 0(0) 55.7 2.39(0.15) 26.3 14.3(0.35) 

Q5 100 0(0) 97.7 0(0) 40.0 7.65(0.27) 

Total ͞ 4.43(0.21) ͞ 16.64(0.37) ͞ 34.97(0.48) 

Gansu 

Quintile Variable threshold 1 

Q1=40% 

Head count1  

(%) (S.D.) 

Variable threshold 2 

Q3=40% 

Head count2  

(%) (S.D.) 

Variable threshold 3 

Q5=40% 

Head count3 

 (%) (S.D.) 

Q1 40.0 12.12(0.33) 19.6 39.19(0.49) 10.2 68.92(0.46) 

Q2 53.6 3.50(0.18) 29.8 15.92(0.37) 13.7 44.87(0.5) 

Q3 68.7 1.18(0.11) 40.0 7(0.26) 17.6 26.41(0.44) 

Q4 94.7 0(0) 56.1 3.31(0.18) 24.2 16.62(0.37) 

Q5 100 0(0) 100 0(0) 40.0 7.65(0.27) 

Total ͞ 3.20(0.18) ͞ 12.51(0.33) ͞ 31.81(0.47) 
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6.3.2.5 Distribution of CHE using 𝒄𝒕𝒑𝒉𝟏 as non-subsistence household expenditure  

Apart from the CHE distribution among income groups, the CHE distribution among 

different regions, poor and non-poor households, household composition status, household 

either with or without NCDs members, employment and educational status were calculated at 

a fixed threshold and variable threshold respectively (Table 6.12 and Table 6.13).  

On the basis of a fixed threshold (40%), the incidence of CHE among urban households was 

24.6% and 17.7%, which was much higher than that of rural households in Tianjin and Gansu 

provinces respectively, while the incidence of CHE among urban households (15.7%) was 

slightly lower than that of rural households (17.2%). The pattern of overshoot of CHE among 

urban and rural households was the same as the head count in all three provinces. The health 

count and overshoot of CHE among poor households was much higher than that of non-poor 

households. Especially in Tianjin and Jilin provinces, there were more than 40% of poor 

households that experienced CHE, which was more than twice the incidence of non-poor 

households. Households with at least one elderly member but no child under 5 experienced 

the highest percentage of CHE among the four types of household. There were 37.1%, 

28.05%, and 15.81% of this kind of household with CHE in Tianjin, Jilin and Gansu province 

in 2013. In addition, the overshoots in CHE for this kind of households were the highest 

among the four types of household in the three provinces. The incidence and severity of CHE 

among households with at least one NCDs member were more than two times higher 

compared with households without members with NCDs in the three provinces – 43.1% of 

households with at least one NCDs member who experienced CHE in Tianjin municipality, 

and 37.0% and 19.6% in Jilin and Gansu province. The incidence and severity of CHE among 

households in which the head of household was unemployed or uneducated were much 

higher than their counterparts.  

Similarly, the incidence of CHE calculated for poor households, households with members 

who had NCDs, households in which the head was unemployed, households with the head 

uneducated, and households having at least one elder were higher than their counterparts 

when the incidence of CHE was calculated at variable thresholds. However, the incidence of 

CHE that occurred among rural households were higher than that of urban households when 

different thresholds were adopted for different quintiles (Table 6.13, Annex 6.1) as lower 

thresholds were applied for poorer households, and poor households were mainly in rural 

areas.  
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Table 6.12 Incidence of CHE at a fixed threshold (40%) by other social economic 

indicators in three provinces using 𝒄𝒕𝒑𝒉𝟏 as non-subsistence household expenditure, 2013 

Indicators 

Tianjin Jilin Gansu 

Head count 

(%) (S.D.) 

Overshoot 

(%) (S.D.) 

Head count 

(%) (S.D.) 

Overshoot 

(%) (S.D.) 

Head count 

(%) (S.D.) 

Overshoot 

(%) (S.D.) 

Region 

  Urban 24.57(0.43) 4.51(0.10) 15.73(0.36) 2.43(0.07) 17.71(0.38) 3.10(0.09) 

  Rural 18.24(0.39) 3.03(0.09) 17.23(0.38) 3.40(0.10) 9.70(0.30) 1.50(0.06) 

Poor or non-poor 

Non-poor 

households 
22.63(0.42) 4.08(0.1) 14.3(0.35) 2.36(0.08) 9.9(0.3) 1.51(0.06) 

Poor 

households 
42.13(0.49) 8.06(0.13) 41.33(0.49) 8.72(0.14) 15.91(0.37) 2.89(0.09) 

Household composition 

At least one 

child 
6.96(0.25) 0.89(0.04) 6.29(0.24) 1.07(0.05) 7.85(0.27) 1.17(0.05) 

At least one 

elder 
37.1(0.48) 7.09(0.12) 28.05(0.45) 4.97(0.11) 15.81(0.36) 2.68(0.08) 

At least one 

child and 

one elder 

13.23(0.34) 2.69(0.09) 6.59(0.25) 0.98(0.06) 11.86(0.32) 1.57(0.05) 

No child or 

elders 
11.35(0.32) 1.7(0.06) 9.72(0.3) 1.63(0.07) 7.94(0.27) 1.2(0.06) 

Household member with NCDs or not 

At least one 

member with 

NCDs 

43.11(0.5) 8.36(0.13) 37.04(0.48) 7.51(0.13) 19.64(0.4) 3.17(0.09) 

No member 

with NCDs 
18.38(0.39) 3.19(0.09) 13.51(0.34) 2.2(0.08) 7.85(0.27) 1.25(0.06) 

Households with the head employed or not 

Household 

with the 

head is 

unemployed 

29.25(0.46) 5.92(0.12) 23.81(0.43) 4.64(0.11) 21.98(0.41) 4.07(0.1) 

Household 

with the 

head is 

employed 

22.29(0.42) 3.92(0.1) 14.84(0.36) 2.48(0.08) 10.02(0.3) 1.56(0.06) 

Households with the head is educated or not 

Household 

with the 

head is 

uneducated 

39.89(0.49) 8.14(0.14) 30.44(0.46) 6.33(0.13) 15.09(0.36) 2.61(0.08) 

Household 

with the 

head is 

educated 

22.58(0.42) 4.04(0.1) 15.6(0.36) 2.65(0.08) 10.27(0.3) 1.61(0.06) 

Total 23.44(0.42) 4.25(0.10) 16.39(0.37) 2.85(0.09) 11.05(0.31) 1.77(0.07) 
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Table 6.13 Incidence of CHE at variable thresholds (quintile 3 was selected as index 

quintile) by other social economic indicators in three provinces using 𝒄𝒕𝒑𝒉𝟏 as non-

subsistence household expenditure, 2013 

Indicators 

Tianjin Jilin Gansu 

Head count (%) 

(S.D.) 
Head count (%) 

(S.D.) 
Head count (%) 

(S.D.) 

Region 

Urban 24.71(0.43) 17.67(0.38) 14.44(0.35) 

Rural 37.98(0.49) 27.71(0.45) 15.1(0.36) 

Poor or non-poor 

Non-poor households 25.85(0.44) 19.01(0.39) 13.46(0.34) 

Poor households 55.33(0.5) 58.44(0.49) 21.4(0.41) 

Household composition 

At least one child 11.66(0.32) 12.04(0.33) 9.87(0.3) 

At least one elder 38.38(0.49) 32.38(0.47) 22.1(0.41) 

At least one child and one 

elder 
20.91(0.41) 11.67(0.32) 17.55(0.38) 

No child or elders 17.28(0.38) 16.34(0.37) 10.3(0.3) 

Household member with NCDs or not 

At least one member with 

NCDs 
37.61(0.48) 37.64(0.48) 21.99(0.41) 

No member with NCDs 24.37(0.43) 19.88(0.4) 12.38(0.33) 

Households with the head is employed or not 

Household with the head is 

unemployed 
48.29(0.5) 38.22(0.49) 28.6(0.45) 

Household with the head is 

employed 
22.88(0.42) 18.68(0.39) 13.7(0.34) 

Households with the head is educated or not 

Household with the head is 

uneducated 
54.01(0.5) 43.06(0.5) 19.16(0.39) 

Household with the head is 

educated 
25.66(0.44) 20.86(0.41) 14.18(0.35) 

Total 27.08(0.44) 22.04(0.41) 14.99(0.36) 

6.3.3 Main drivers of CHE10 by function  

6.3.3.1 Main drivers of CHE by function when the incidence of CHE was calculated at a 

fixed 40% threshold 

                                                 

10 𝑐𝑡𝑝ℎ1 was used as non-subsistence household expenditure in the calculation of incidence of CHE by function level and by 

disease level. 
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Household outpatient and pharmaceutical OOPs drove 19.4%, 14.1%, and 8.0% of 

households in Tianjin, Jilin and Gansu province to CHE. By contrast, 1.9%, 1.1% and 1.2% 

of households in the three provinces had CHE caused by inpatient OOPs (Table 6.14). 

In Tianjin municipality, the incidence of CHE caused by household inpatient OOPs went up 

with an increase in household income level. The incidence of CHE caused by household 

inpatient OOP was 0.8% for the poorest households and 2.6% for the richest households.  

Household outpatient and pharmaceutical OOPs caused the poorest and the richest 

expenditure quintile to experience a higher incidence of CHE which was 20.9% and 21.3% 

respectively. 

In Jilin province, the incidence of CHE caused by household inpatient OOPs for the poorest 

and richest households were higher than for other quintiles, namely 1.6% and 1.5%. With the 

increase in household income level, household outpatient and pharmaceutical OOPs drove the 

incidence of CHE down. It was 23.4% of the poorest households and 10.3% of the richest 

households experienced CHE caused by household outpatient and pharmaceutical OOP. 

It was in Gansu province that the richest households experienced the highest incidence of 

CHE caused by household inpatient OOPs: it was 1.6%. Similarly with Jilin province, 

household outpatient and pharmaceutical OOPs drove a decline in the incidence of CHE as 

the household income level increased. 11.2% of the poorest households and 6.8% of the 

richest households experienced CHE that was caused by household outpatient and 

pharmaceutical OOPs. 

The effect of inpatient, outpatient and pharmaceutical OOPs on CHE was estimated from a 

“what if” scenario. If household OOP health expenditure was without inpatient OOP, the 

incidence of CHE would be reduced by 4.0%, 2.3% and 3.1% in Tianjin, Jilin and Gansu 

province respectively. In contrast, if household OOP health expenditure was without 

outpatient and pharmaceutical OOP, the incidence of CHE would decline by 21.6%, 15.3% 

and 9.9% in the three provinces respectively (Table 6.15). 
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Table 6.14 Incidence of CHE at a fixed 40% threshold by function among different income 

groups in three provinces, 2013  

Region 
 

Quintile 

Household inpatient OOP 
Household outpatient and 

pharmaceutical OOP 

Head count 

(%) (S.D.) 

Overshoot 

(%) (S.D.) 
MPO 

Head count 

(%) (S.D.) 

Overshoot 

(%) (S.D.) 
MPO 

Tianjin 

1 0.81(0.09) 0.18(0.02) 22.24 20.85(0.41) 3.15(0.08) 15.13 

2 1.40(0.12) 0.18(0.02) 12.78 16.95(0.38) 2.73(0.08) 16.12 

3 2.20(0.15) 0.30(0.03) 13.56 17.17(0.38) 2.84(0.08) 16.53 

4 2.28(0.15) 0.33(0.03) 14.56 20.76(0.41) 3.77(0.10) 18.16 

5 2.63(0.16) 0.48(0.04) 18.38 21.25(0.41) 3.59(0.09) 16.89 

Total 1.88(0.14) 0.30(0.03) 15.80 19.41(0.40) 3.22(0.09) 16.60 

Jilin 

1 1.61(0.13) 0.21(0.02) 13.18 23.43(0.42) 3.93(0.1) 16.76 

2 0.81(0.09) 0.12(0.02) 14.24 13.64(0.34) 2.15(0.07) 15.73 

3 0.79(0.09) 0.11(0.02) 13.38 11.78(0.32) 1.88(0.07) 15.93 

4 0.93(0.1) 0.11(0.02) 11.95 11.33(0.32) 1.56(0.06) 13.76 

5 1.52(0.12) 0.30(0.03) 19.87 10.25(0.3) 1.67(0.06) 16.33 

Total 1.13(0.11) 0.17(0.02) 14.96 14.05(0.35) 2.23(0.08) 15.87 

Gansu 

1 1.13(0.11) 0.10(0.02) 8.81 11.20(0.32) 1.37(0.05) 12.23 

2 1.14(0.11) 0.12(0.01) 10.47 8.23(0.27) 1.21(0.05) 14.74 

3 0.92(0.10) 0.13(0.02) 14.19 6.33(0.24) 0.90(0.04) 14.25 

4 1.06(0.10) 0.15(0.02) 14.23 7.49(0.26) 1.02(0.05) 13.63 

5 1.59(0.13) 0.27(0.03) 16.77 6.82(0.25) 1.22(0.06) 17.96 

Total 1.18(0.11) 0.16(0.02) 13.31 7.96(0.27) 1.15(0.05) 14.39 

Note: Quintiles are ranked by the equivalent average household consumption expenditure. Quintile 1 is the 

poorest 20% of households and quintile 5 is the richest 20% of households. 

6.3.3.2 Main drivers of CHE by function when the incidence of CHE was calculated at 

variable thresholds 

Consistent with the incidence of CHE calculated at a fixed 40%, when variable thresholds 

were applied, the incidence of CHE caused by household inpatient OOP was lower than that 

caused by outpatient and pharmaceutical OOP. The incidence of CHE caused by household 

inpatient OOP or outpatient and pharmaceutical OOP was higher when a richer quintile was 

selected as the index quintile. For example, in Tianjin municipality, the overall incidence of 

CHE caused by household inpatient OOP was 0.16%, 1.82%, and 4.57% if the poorest, 

middle-income and richest quintile was selected as the index quintile respectively; by 

contrast, the overall incidence of CHE caused by household outpatient and pharmaceutical 

OOP was 4.24%, 24.05%, and 46% respectively. The incidence of CHE would be reduced by 

0.42, 3.03, and 4.41 percentage points if the households had no inpatient OOP, while the 

incidence of CHE would be reduced by 4.5, 25.26, and 45.84 percentage points if there was 

no household outpatient and pharmaceutical OOP in Tianjin (Table 6.16-18). 
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Table 6.15 Household inpatient OOP, outpatient and pharmaceutical OOP’s effect to the incidence of CHE in three provinces, 2013 

(Calculated at a fixed 40% threshold) 

Region Quintile 
Incidence 

of CHE 

Inpatient 

OOP’s 

effect 

Outpatient and 

pharmaceutical 

OOP’s effect 

Household OOP without inpatient 

OOP 

Household OOP without outpatient 

and pharmaceutical OOP 

Head count 

(%) (S.D.) 

Overshoot 

(%) (S.D.) 
MPO 

Head count 

(%) (S.D.) 

Overshoot 

(%) (S.D.) 
MPO 

Tianjin 

1 22.84(0.42) 1.98 22.03 20.85(0.41) 3.15(0.08) 15.13 0.81(0.09) 0.18(0.02) 22.24 

2 19.68(0.40) 2.73 18.28 16.95(0.38) 2.73(0.08) 16.12 1.40(0.12) 0.18(0.02) 12.78 

3 21.42(0.41) 4.25 19.23 17.17(0.38) 2.84(0.08) 16.53 2.20(0.15) 0.30(0.03) 13.56 

4 25.74(0.44) 4.98 23.46 20.76(0.41) 3.77(0.10) 18.16 2.28(0.15) 0.33(0.03) 14.56 

5 27.29(0.45) 6.05 24.67 21.25(0.41) 3.59(0.09) 16.89 2.63(0.16) 0.48(0.04) 18.38 

Total 23.44(0.42) 4.03 21.56 19.41(0.40) 3.22(0.09) 16.60 1.88(0.14) 0.30(0.03) 15.80 

Jilin 

1 26.12(0.44) 2.70 24.51 23.43(0.42) 3.93(0.10) 16.76 1.61(0.13) 0.21(0.02) 13.18 

2 15.88(0.37) 2.23 15.07 13.64(0.34) 2.15(0.07) 15.73 0.81(0.09) 0.12(0.02) 14.24 

3 13.93(0.35) 2.15 13.15 11.78(0.32) 1.88(0.07) 15.93 0.79(0.09) 0.11(0.02) 13.38 

4 13.55(0.34) 2.22 12.62 11.33(0.32) 1.56(0.06) 13.76 0.93(0.10) 0.11(0.02) 11.95 

5 12.60(0.33) 2.35 11.08 10.25(0.30) 1.67(0.06) 16.33 1.52(0.12) 0.30(0.03) 19.87 

Total 16.39(0.37) 2.33 15.26 14.05(0.35) 2.23(0.08) 15.87 1.13(0.11) 0.17(0.02) 14.96 

Gansu 

1 14.24(0.35) 3.04 13.10 11.2(0.32) 1.37(0.05) 12.23 1.13(0.11) 0.10(0.02) 8.81 

2 10.87(0.31) 2.64 9.73 8.23(0.27) 1.21(0.05) 14.74 1.14(0.11) 0.12(0.01) 10.47 

3 9.38(0.29) 3.04 8.46 6.33(0.24) 0.90(0.04) 14.25 0.92(0.10) 0.13(0.02) 14.19 

4 11.09(0.31) 3.60 10.02 7.49(0.26) 1.02(0.05) 13.63 1.06(0.10) 0.15(0.02) 14.23 

5 9.89(0.30) 3.07 8.30 6.82(0.25) 1.22(0.06) 17.96 1.59(0.13) 0.27(0.03) 16.77 

Total 11.05(0.31) 3.09 9.87 7.96(0.27) 1.15(0.05) 14.39 1.18(0.11) 0.16(0.02) 13.31 

Note: Quintile 1 is the poorest 20% of households and quintile 5 is the richest of 20% households. 
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Table 6.16 Incidence of CHE by function among different income groups at variable 

thresholds in three provinces, 2013 

Region 
 

Quintile 

Household inpatient OOP 
Household outpatient and 

pharmaceutical OOP 

Head 

count 1 

(%) 

(S.D.) 

Head 

count 2 

(%) 

(S.D.) 

Head 

count 3 

(%) 

(S.D.) 

Head 

count 1 

(%) (S.D.) 

Head count 

2 (%) (S.D.) 

Head 

count 3 

(%) (S.D.) 

Tianjin 

1 0.81(0.09) 3.48(0.18) 4.81(0.21) 20.85(0.41) 62.57(0.48) 79.42(0.40) 

2 0(0) 2.50(0.16) 4.82(0.21) 1.05(0.10) 30.49(0.46) 54.92(0.50) 

3 0(0) 2.20(0.15) 5.61(0.23) 0.09(0.03) 17.17(0.38) 37.37(0.48) 

4 0(0) 0.76(0.09) 5.03(0.22) 0(0) 10.41(0.31) 39.27(0.49) 

5 0(0) 0.33(0.06) 2.63(0.16) 0(0) 2.03(0.14) 21.25(0.41) 

Total 0.16(0.04) 1.82(0.13) 4.57(0.21) 4.24(0.20) 24.05(0.43) 46.00(0.50) 

Jilin 

1 1.61(0.13) 4.23(0.20) 5.49(0.23) 23.43(0.42) 60.57(0.49) 83.78(0.37) 

2 0.16(0.04) 1.52(0.12) 4.47(0.21) 1.78(0.13) 25.84(0.44) 57.48(0.49) 

3 0(0) 0.79(0.09) 3.28(0.18) 0.05(0.02) 11.78(0.32) 34.67(0.48) 

4 0(0) 0.25(0.05) 2.22(0.15) 0(0) 3.39(0.18) 21.49(0.41) 

5 0(0) 0(0) 1.52(0.12) 0(0) 0(0) 10.25(0.3) 

Total 0.35(0.06) 1.35(0.12) 3.39(0.18) 5.00(0.22) 20.15(0.40) 41.32(0.49) 

Gansu 

1 1.13(0.11) 3.85(0.19) 7.93(0.27) 11.20(0.32) 39.40(0.49) 67.65(0.47) 

2 0.45(0.07) 1.62(0.13) 5.84(0.23) 3.67(0.19) 15.49(0.36) 46.36(0.50) 

3 0.19(0.04) 0.92(0.10) 4.64(0.21) 0.57(0.08) 6.33(0.24) 30.26(0.46) 

4 0(0) 0.28(0.05) 3.59(0.19) 0(0) 2.68(0.16) 17.31(0.38) 

5 0(0) 0(0) 1.59(0.13) 0(0) 0(0) 6.82(0.25) 

Total 0.34(0.06) 1.27(0.11) 4.60(0.21) 2.94(0.17) 12.21(0.33) 32.54(0.47) 

Note: 1. Quintiles are ranked by the equivalent average household consumption expenditure. Quintile 1 is the 

poorest 20% of households and quintile 5 is the richest 20% of households; Head count 1, head count 2, and 

head count 3 was calculated when the threshold of quintile 1, quintile 3 and quintile 5 were set at 40% 

respectively. 

6.3.4 Main driver of CHE by disease level 

6.3.4.1 Main drivers of CHE by disease when the incidence of CHE was calculated at a 

fixed 40% threshold 

In terms of disease: circulatory, endocrine, nutritional and metabolic, neoplasms, respiratory, 

digestive, and musculoskeletal diseases are the major drivers of the incidence of CHE in the 

three provinces. In Tianjin municipality, OOP on circulatory diseases caused 4.0% of 

households to experience CHE. This was followed by OOP on endocrine, nutritional and 

metabolic diseases, respiratory diseases, neoplasms, musculoskeletal, and digestive diseases, 

led to 1.22%, 0.45%, 0.42%, 0.36% and 0.34% of households experienced CHE. The severity 

of CHE by disease showed the same pattern as the incidence of CHE (Table 6.19). 
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Table 6.17 Household inpatient OOP’s effect on the incidence of CHE in three provinces, 2013 (Calculated at variable thresholds) 

Region Quintile 

Inpatient OOP’s effect Incidence of CHE 
Incidence of CHE if household OOP 

without inpatient OOP 

Head 

count 1 

(%)  

Head 

count 2 

(%)  

Head 

count 3 

(%)  

Head count 

1 (%) (S.D.) 

Head count 

2 (%) (S.D.) 

Head count 3 

(%) (S.D.) 

Head count 1 

(%) (S.D.) 

Head count 

2 (%) (S.D.) 

Head count 

3(%) (S.D.) 

Tianjin 

1 1.99 2.67 2.67 22.84(0.42) 65.24(0.48) 82.09(0.38) 20.85(0.41) 62.57(0.48) 79.42(0.40) 

2 0.18 3.22 3.13 1.23(0.11) 33.71(0.47) 58.05(0.49) 1.05(0.10) 30.49(0.46) 54.92(0.50) 

3 0 4.25 5.08 0.09(0.03) 21.42(0.41) 42.45(0.49) 0.09(0.03) 17.17(0.38) 37.37(0.48) 

4 0 3.03 4.99 0(0) 13.44(0.34) 44.26(0.50) 0(0) 10.41(0.31) 39.27(0.49) 

5 0 2.01 6.04 0(0) 4.04(0.20) 27.29(0.45) 0(0) 2.03(0.14) 21.25(0.41) 

Total 0.42 3.03 4.41 4.66(0.21) 27.08(0.44) 50.41(0.50) 4.24(0.20) 24.05(0.43) 46.00(0.50) 

Jilin 

1 2.69 3.09 2.59 26.12(0.44) 63.66(0.48) 86.37(0.34) 23.43(0.42) 60.57(0.49) 83.78(0.37) 

2 0.67 2.31 2.87 2.45(0.15) 28.15(0.45) 60.35(0.49) 1.78(0.13) 25.84(0.44) 57.48(0.49) 

3 0 2.15 2.93 0.05(0.02) 13.93(0.35) 37.6(0.48) 0.05(0.02) 11.78(0.32) 34.67(0.48) 

4 0 1.96 2.12 0(0) 5.35(0.22) 23.61(0.42) 0(0) 3.39(0.18) 21.49(0.41) 

5 0 0 2.35 0(0) 0(0) 12.6(0.33) 0(0) 0(0) 10.25(0.3) 

Total 0.66 1.89 2.57 5.66(0.23) 22.04(0.41) 43.89(0.50) 5.00(0.22) 20.15(0.40) 41.32(0.49) 

Gansu 

1 3.04 5.36 5.87 14.24(0.35) 44.76(0.50) 73.52(0.44) 11.20(0.32) 39.40(0.49) 67.65(0.47) 

2 1.53 4.04 5.50 5.20(0.22) 19.53(0.40) 51.86(0.50) 3.67(0.19) 15.49(0.36) 46.36(0.50) 

3 0.90 3.05 5.41 1.47(0.12) 9.38(0.29) 35.67(0.48) 0.57(0.08) 6.33(0.24) 30.26(0.46) 

4 0 2.00 4.03 0(0) 4.68(0.21) 21.34(0.41) 0(0) 2.68(0.16) 17.31(0.38) 

5 0 0 3.07 0(0) 0(0) 9.89(0.30) 0(0) 0(0) 6.82(0.25) 

Total 1.04 2.78 4.71 3.98(0.20) 14.99(0.36) 37.25(0.48) 2.94(0.17) 12.21(0.33) 32.54(0.47) 

Note: Head count 1, head count 2, and head count 3 was calculated when the threshold of quintile 1, quintile 3 and quintile 5 were set at 40% respectively.
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Table 6.18 Household outpatient and pharmaceutical OOP’s effect on the incidence of CHE in three provinces, 2013 (Calculated at variable 

thresholds) 

Region Quintile 

Outpatient and pharmaceutical OOP’s 

effect 
Incidence of CHE 

Incidence of CHE if household OOP 

without outpatient and 

pharmaceutical OOP 

Head count 

1 (%) (S.D.) 

Head count 

2 (%) (S.D.) 

Head count 3 

(%) (S.D.) 

Head count 

1 (%) (S.D.) 

Head count 

2 (%) (S.D.) 

Head count 

3 (%) (S.D.) 

Head 

count1 

(%) (S.D.) 

Head 

count2 

(%) 

(S.D.) 

Head 

count3 (%) 

(S.D.) 

Tianjin 

1 22.03 61.76 77.28 22.84(0.42) 65.24(0.48) 82.09(0.38) 0.81(0.09) 3.48(0.18) 4.81(0.21) 

2 1.23 31.21 53.23 1.23(0.11) 33.71(0.47) 58.05(0.49) 0(0) 2.50(0.16) 4.82(0.21) 

3 0.09 19.22 36.84 0.09(0.03) 21.42(0.41) 42.45(0.49) 0(0) 2.20(0.15) 5.61(0.23) 

4 0 12.68 39.23 0(0) 13.44(0.34) 44.26(0.50) 0(0) 0.76(0.09) 5.03(0.22) 

5 0 3.71 24.66 0(0) 4.04(0.20) 27.29(0.45) 0(0) 0.33(0.06) 2.63(0.16) 

Total 4.5 25.26 45.84 4.66(0.21) 27.08(0.44) 50.41(0.50) 0.16(0.04) 1.82(0.13) 4.57(0.21) 

Jilin 

1 24.51 59.43 80.88 26.12(0.44) 63.66(0.48) 86.37(0.34) 1.61(0.13) 4.23(0.20) 5.49(0.23) 

2 2.29 26.63 55.88 2.45(0.15) 28.15(0.45) 60.35(0.49) 0.16(0.04) 1.52(0.12) 4.47(0.21) 

3 0.05 13.14 34.32 0.05(0.02) 13.93(0.35) 37.6(0.48) 0(0) 0.79(0.09) 3.28(0.18) 

4 0 5.1 21.39 0(0) 5.35(0.22) 23.61(0.42) 0(0) 0.25(0.05) 2.22(0.15) 

5 0 0 11.08 0(0) 0(0) 12.6(0.33) 0(0) 0(0) 1.52(0.12) 

Total 5.31 20.69 40.5 5.66(0.23) 22.04(0.41) 43.89(0.50) 0.35(0.06) 1.35(0.12) 3.39(0.18) 

Gansu 

1 13.11 40.91 65.59 14.24(0.35) 44.76(0.5) 73.52(0.44) 1.13(0.11) 3.85(0.19) 7.93(0.27) 

2 4.75 17.91 46.02 5.20(0.22) 19.53(0.4) 51.86(0.50) 0.45(0.07) 1.62(0.13) 5.84(0.23) 

3 1.28 8.46 31.03 1.47(0.12) 9.38(0.29) 35.67(0.48) 0.19(0.04) 0.92(0.10) 4.64(0.21) 

4 0 4.4 17.75 0(0) 4.68(0.21) 21.34(0.41) 0(0) 0.28(0.05) 3.59(0.19) 

5 0 0 8.3 0(0) 0(0) 9.89(0.30) 0(0) 0(0) 1.59(0.13) 

Total 3.64 13.72 32.65 3.98(0.20) 14.99(0.36) 37.25(0.48) 0.34(0.06) 1.27(0.11) 4.60(0.21) 

Note: Head count 1, head count 2, and head count 3 was calculated when the threshold of quintile 1, quintile 3 and quintile 5 were set at 40% respectively.
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In Jilin province, circulatory disease was also an important driver of CHE, which caused 

1.73% of households to experience CHE. This was followed by respiratory diseases, 

endocrine, nutritional and metabolic diseases, neoplasms, digestive diseases, and 

musculoskeletal diseases which drove 0.65%, 0.30%, 0.23%, 0.19%, and 0.18% of 

households to experience CHE.  

In Gansu province, the top two diseases that drove households to experience CHE were 

circulatory diseases (1.02%) and respiratory diseases (0.59%). These were followed by 

digestive diseases and musculoskeletal diseases, which caused 0.45% and 0.34% of 

households to experience CHE. Neoplasms and endocrine, nutritional and metabolic diseases 

played a less important role in Jilin province than in Tianjin and Gansu. Injuries and 

genitourinary disease caused 0.25% and 0.19% of households to experience CHE in Gansu, 

which was higher than that caused by endocrine, nutritional and metabolic diseases (0.15%). 

As circulatory and endocrine, nutritional and metabolic diseases were the major drivers of the 

incidence of CHE, more specific diseases were examined under these two disease headings. 

Hypertension and diabetes are the major two diseases that caused a larger share of incidence 

of CHE under the classification of circulatory and endocrine, nutritional and metabolic 

diseases respectively. For instance, in Tianjin, hypertension drove 2.38% of the incidence of 

CHE and this accounted for 60% of the incidence caused by circulatory disease. Diabetes 

drove 1.18% of the incidence of CHE and accounted for 97% of the incidence caused by 

endocrine, nutritional and metabolic diseases. 

In a “what if” scenario, the effect of each disease on the incidence of CHE was estimated, and 

the results found to be consistent with the numbers shown in Table 6.19. Circulatory disease 

played the most important role in driving households to experience CHE. The incidence of 

CHE would be reduced by 8.35%, 4.43% and 2.14% if there were no OOPs for circulatory 

diseases. Incidence of CHE would be reduced by 6.58% 3.16% and 1.47% if there were no 

OOP for hypertension (Table 6.20, 6.21). 
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Table 6.19 Incidence of CHE by disease in three provinces, 2013 

Region Measures 

 C
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Tianjin 

Headcount 

(%) 
3.984 2.377 1.222 1.182 0.451 0.421 0.375 0.363 0.257 0.248 0.076 0.037 0.034 0.030 0.030 0.027 0.022 0.018 0 0 0 

Standard 

error 
0.196 0.152 0.110 0.108 0.067 0.065 0.061 0.060 0.051 0.050 0.028 0.019 0.018 0.017 0.017 0.016 0.015 0.014 0 0 0 

Overshoot 

(%) 
0.660 0.377 0.203 0.190 0.070 0.072 0.059 0.059 0.031 0.052 0.009 0.006 0.008 0.006 0.009 0.006 0.003 0.006 0 0 0 

Standard 

error 
0.041 0.031 0.024 0.023 0.013 0.014 0.012 0.013 0.007 0.012 0.004 0.005 0.005 0.004 0.006 0.004 0.002 0.004 0 0 0 

MPO (%) 16.56 15.85 16.59 16.05 15.48 17.10 15.80 16.37 12.01 21.07 12.01 15.06 23.04 19.49 29.76 21.18 11.51 31.75 ͞͞ ͞͞ ͞͞ 

Jilin 

Headcount 

(%) 
1.730 0.808 0.295 0.253 0.651 0.231 0.180 0.193 0.108 0.109 0.008 0.008 0.020 0.037 0.056 0.013 0.008 0.033 0 0 0 

Standard 

error 
0.130 0.090 0.054 0.050 0.080 0.048 0.042 0.044 0.033 0.033 0.009 0.009 0.014 0.019 0.024 0.011 0.009 0.018 0 0 0 

Overshoot 

(%) 
0.279 0.123 0.054 0.048 0.116 0.049 0.034 0.032 0.018 0.015 0.000 0.000 0.004 0.006 0.011 0.002 0.000 0.006 0 0 0 

Standard 

error 
0.027 0.018 0.013 0.012 0.019 0.012 0.010 0.010 0.008 0.006 0.000 0.000 0.003 0.004 0.005 0.002 0.000 0.004 0 0 0 

MPO (%) 16.13 15.28 18.40 19.04 17.82 21.33 18.74 16.77 17.11 13.98 0.00 0.00 18.53 14.87 19.21 11.99 0.00 17.94 ͞͞ ͞͞ ͞͞ 

Gansu 

Headcount 

(%) 
1.024 0.515 0.152 0.108 0.591 0.200 0.344 0.446 0.192 0.246 0.069 0.072 0.018 0.093 0.024 0 0.012 0.037 0.017 0 0 

Standard 

error 
0.101 0.072 0.039 0.033 0.077 0.045 0.059 0.067 0.044 0.050 0.026 0.027 0.013 0.030 0.015 0 0.011 0.019 0.013 0 0 

Overshoot 

(%) 
0.180 0.097 0.018 0.016 0.087 0.042 0.047 0.059 0.033 0.046 0.011 0.009 0.005 0.012 0.004 0 0.000 0.000 0 0 0 

Standard 

error 
0.023 0.016 0.006 0.006 0.015 0.011 0.012 0.011 0.009 0.013 0.006 0.004 0.004 0.005 0.003 0 0.000 0.000 0 0 0 

MPO (%) 17.59 18.89 11.96 14.42 14.76 21.25 13.60 13.15 17.35 18.74 15.75 12.82 28.76 12.92 16.95 ͞͞ 3.48 0.33 0 ͞͞ ͞͞ 
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The incidence of CHE caused by endocrine, nutritional and metabolic diseases could be 

reduced dramatically if there were no OOPs on diabetes. 

In Tianjin, the incidence of CHE would decline by 4.94%, 3.38%, 3.34%, 3.24%, and 3.20% 

if there were no OOPs in the family spent on endocrine, nutritional and metabolic disease, 

respiratory diseases, digestive diseases, musculoskeletal diseases and neoplasms respectively.  

Apart from circulatory diseases, in Jilin and Gansu respiratory disease played a second 

important role in the effect on the incidence of CHE. Incidence of CHE can be reduced by 

2.86% and 1.57% if there is no respiratory disease OOP in the family in Jilin and Gansu 

province respectively. The effect of injuries on the incidence of CHE in these two provinces 

was significant. For instance, the incidence of CHE would be reduced by 1% if there were no 

OOPs in the family spent on injuries and poisoning, which was higher than the effect of 

neoplasms (0.87%) in Gansu province. 

Table 6.20 Disease effect to incidence of CHE in three provinces, 2013(%) 

Disease Tianjin Jilin Gansu 

Circulatory 8.349 4.427 2.137 

   # hypertension 6.583 3.163 1.465 

Endocrine 4.942 2.594 0.918 

   # diabetes 4.838 2.504 0.874 

Respiratory 3.382 2.860 1.571 

Digestive 3.340 2.378 1.448 

Musculoskeletal 3.239 2.190 1.245 

Neoplasms 3.195 2.212 0.871 

Genitourinary 3.001 2.079 0.940 

Injuries 2.872 2.134 1.006 

Maternal 2.724 2.020 0.683 

Eyes 2.673 1.975 0.716 

Mental 2.661 1.974 0.727 

Nervous 2.636 1.965 0.736 

Other 2.620 2.041 0.640 

Infectious and parasitic disease 2.614 2.011 0.722 

Skin 2.611 1.945 0.654 

Blood 2.608 1.960 0.658 

Ears 2.606 1.940 0.617 

Perinatal 2.588 1.940 0.610 

Malformation 2.575 1.940 0.595 
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Table 6.21 Incidence of CHE without each type of disease in three provinces, 2013 

Region Measures 
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Tianjin 

Headcount 

(%) 
15.09 16.86 18.50 18.60 20.06 20.10 20.20 20.25 20.44 20.57 20.72 20.77 20.78 20.80 20.82 20.83 20.83 20.83 20.83 20.85 20.87 

Standard 

error 
0.358 0.374 0.388 0.389 0.400 0.401 0.402 0.402 0.403 0.404 0.405 0.406 0.406 0.406 0.406 0.406 0.406 0.406 0.406 0.406 0.406 

Overshoot 

(%) 
2.67 3.09 3.35 3.38 3.73 3.72 3.76 3.74 3.78 3.80 3.87 3.86 3.87 3.87 3.87 3.88 3.88 3.87 3.88 3.89 3.89 

Standard 

error 
0.082 0.089 0.091 0.092 0.097 0.096 0.097 0.097 0.097 0.097 0.098 0.098 0.098 0.098 0.098 0.098 0.098 0.098 0.098 0.098 0.098 

MPO (%) 17.72 18.35 18.13 18.16 18.60 18.49 18.61 18.47 18.51 18.47 18.67 18.58 18.61 18.61 18.61 18.62 18.62 18.60 18.64 18.65 18.63 

Jilin 

Headcount 

(%) 
11.96 13.22 13.79 13.88 13.53 14.01 14.20 14.17 14.31 14.25 14.37 14.41 14.41 14.42 14.34 14.37 14.44 14.43 14.45 14.45 14.45 

Standard 

error 
0.324 0.339 0.345 0.346 0.342 0.347 0.349 0.349 0.350 0.350 0.351 0.351 0.351 0.351 0.351 0.351 0.352 0.351 0.352 0.352 0.352 

Overshoot 

(%) 
2.02 2.30 2.39 2.41 2.34 2.43 2.47 2.44 2.48 2.49 2.52 2.52 2.52 2.52 2.50 2.51 2.52 2.52 2.53 2.53 2.53 

Standard 

error 
0.074 0.079 0.080 0.080 0.079 0.081 0.081 0.080 0.081 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 

MPO (%) 16.86 17.36 17.33 17.35 17.31 17.36 17.40 17.20 17.31 17.49 17.51 17.47 17.49 17.46 17.44 17.45 17.43 17.44 17.50 17.50 17.50 

Gansu 

Headcount 

(%) 
8.92 9.59 10.13 10.18 9.48 9.60 9.81 10.18 10.11 10.05 10.37 10.34 10.33 10.32 10.41 10.33 10.40 10.40 10.44 10.44 10.46 

Standard 

error 
0.285 0.294 0.302 0.302 0.293 0.295 0.297 0.302 0.302 0.301 0.305 0.304 0.304 0.304 0.305 0.304 0.305 0.305 0.306 0.306 0.306 

Overshoot 

(%) 
1.34 1.49 1.61 1.62 1.48 1.51 1.55 1.57 1.58 1.56 1.64 1.63 1.65 1.63 1.65 1.63 1.65 1.64 1.65 1.65 1.65 

Standard 

error 
0.058 0.062 0.064 0.064 0.061 0.062 0.063 0.063 0.063 0.062 0.065 0.064 0.065 0.065 0.065 0.064 0.065 0.065 0.065 0.065 0.065 

MPO (%) 14.99 15.56 15.93 15.91 15.57 15.72 15.78 15.45 15.60 15.49 15.83 15.78 15.95 15.84 15.83 15.76 15.89 15.82 15.85 15.81 15.82 
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6.3.4.2 Main drivers of CHE by disease with incidence of CHE calculated at variable 

thresholds 

Circulatory disease, endocrine, respiratory disease, musculoskeletal disease, digestive 

disease, and neoplasms were the top six diseases that caused the incidence of CHE in Tianjin. 

This is consistent with the results when a fixed 40% threshold was applied. Compared with 

Tianjin, endocrine did not play a significant role in causing the incidence of CHE in Jilin and 

Gansu provinces, and this is also consistent with the results provided in Table 6.18. For 

example, the incidence of CHE caused by circulatory disease was 4.97%, 2.51%, and 1.41% 

in Tianjin, Jilin and Gansu provinces respectively when the threshold for the middle-income 

quintile was set at 40%, which is higher than that calculated at a fixed 40% threshold (Table 

6.22). The same conclusion can be drawn from the disease’s effect on the incidence of CHE 

(Table 6.23). For the incidence of CHE caused by disease and effect on the disease on the 

incidence of CHE when the poorest quintile and richest quintile were selected as index 

quintiles refer to Annex 6.2.  

Table 6.22 Incidence of CHE by disease in three provinces when middle-income group 

(quintile 3) was selected as index quintile, 2003 

Disease 

Head count 2 (%) (S.D.) 

Tianjin Jilin Gansu 

 Circulatory 4.97(0.22) 2.51(0.16) 1.41(0.12) 

#Hypertension 3.46(0.18) 1.3(0.11) 0.92(0.10) 

 Endocrine 1.22(0.11) 0.46(0.07) 0.08(0.03) 

#Diabetes 1.19(0.11) 0.39(0.06) 0.06(0.02) 

 Respiratory 0.71(0.08) 0.96(0.1) 0.91(0.1) 

 Musculoskeletal 0.49(0.07) 0.27(0.05) 0.54(0.07) 

 Digestive 0.37(0.06) 0.39(0.06) 0.53(0.07) 

 Neoplasms 0.23(0.05) 0.20(0.05) 0.15(0.04) 

 Genitourinary 0.21(0.05) 0.10(0.03) 0.21(0.05) 

 Injuries 0.19(0.04) 0.14(0.04) 0.15(0.04) 

 Eyes 0.09(0.03) 0(0) 0.10(0.03) 

 Maternal 0.07(0.03) 0.07(0.03) 0.05(0.02) 

 Other 0.04(0.02) 0.08(0.03) 0.03(0.02) 

 Mental 0.03(0.02) 0.04(0.02) 0.06(0.02) 

 Skin 0.03(0.02) 0.05(0.02) 0.02(0.01) 

 Nervous 0.03(0.02) 0.01(0.01) 0.09(0.03) 

 Infectious 0.02(0.02) 0.05(0.02) 0.05(0.02) 

 Blood 0.02(0.02) 0.03(0.02) 0.04(0.02) 

 Ears 0.02(0.02) 0(0) 0.01(0.01) 

 Malformation 0(0) 0(0) 0(0) 

 Perinatal 0(0) 0(0) 0.01(0.01) 
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Table 6.23 Disease effect to the incidence of CHE in three provinces when middle-income 

group (quintile 3) was selected as index quintile, 2013 

Disease 

Head count 2 (%)  

Tianjin Jilin Gansu 

 Circulatory 6.07 2.70 1.87 

#Hypertension 4.42 1.43 1.25 

 Endocrine 1.99 0.57 0.19 

#Diabetes 1.94 0.50 0.16 

 Respiratory 0.83 1.10 1.23 

 Digestive 0.62 0.44 0.85 

 Musculoskeletal 0.59 0.28 0.72 

 Neoplasms 0.34 0.18 0.17 

 Genitourinary 0.30 0.11 0.33 

 Injuries 0.27 0.18 0.27 

 Maternal 0.14 0.07 0.13 

 Eyes 0.13 0.02 0.13 

 Mental 0.06 0.03 0.11 

 Nervous 0.06 0.04 0.15 

 Other 0.06 0.10 0.08 

 Skin 0.05 0.05 0.06 

 Blood 0.03 0.01 0.06 

 Ears 0.03 0 0.03 

 Infectious 0.02 0.03 0.07 

 Perinatal 0.01 0 0 

 Malformation 0 0 0 

6.3.5 Determinants of CHE  

A wide range of determinants associated with CHE were identified by logistic regression 

(Table 6.24, Table 6.25, Table 6.26, Table 6.27, and Table 6.28). On the basis of a fixed 40% 

threshold, households located in developed areas, or urban areas were more likely to 

experience CHE. Household with at least one elderly member, or suffering from NCDs, or a 

household headed by an uneducated or unemployed person were at higher risk of CHE 

compared with their counterparts. Poor households and households with lower level income 

were more likely to experience CHE, while families with more members and at least one 

child tend to have less CHE. Disparities were found between these three provinces. Urban 

residents in Tianjin and Gansu were more likely to experience CHE, while rural residents in 

Jilin tend to experience CHE more often. Households in higher income groups in Tianjin 

were at higher risk of CHE, while households in higher income groups in Jilin and Gansu 

province were at lower risk of CHE (Table 6.25, Table 6.26, and Table 6.27).  
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By contrast, households with no children or elderly person experienced less CHE compared 

with households with only one child when middle-income quintile and richest quintile were 

selected as index quintiles. Households located in central China and urban areas would like to 

experience CHE compared with their counterparts when the poorest quintile was selected as 

the index quintile. Other results calculated using variable thresholds were consistent with that 

calculated at a fixed 40% threshold (Table 6.28, Annex 6.3).  

Table 6.24 Determinants of CHE (a fixed 40% threshold) 

Determinants 𝜷 SE P OR(95%CI) 

Region     

  Eastern (Ref)      

  Central -0.257 0.038 <0.001 0.773(0.718-0.834) 

  Western -0.932 0.059 <0.001 0.394(0.351-0.443) 

Area (Urban vs rural) -0.203 0.042 <0.001 0.816(0.751-0.887) 

Household composition     

  At least one child (Ref)     

  At least one elderly person 1.141 0.079 <0.001 3.130(2.680-3.656) 

  At least one child and one elderly person 0.527 0.139 <0.001 1.694(1.289-2.227) 

  No child or elderly person 0.042 0.081 0.609 1.043(0.889-1.223) 

Consumption expenditure quintile     

   Quintile 1(Ref)     

   Quintile 2 -0.223 0.054 <0.001 0.800(0.720-0.889) 

   Quintile 3 -0.247 0.055 <0.001 0.782(0.702-0.870) 

   Quintile 4 -0.143 0.054 0.008 0.867(0.779-0.964) 

   Quintile 5 -0.133 0.055 0.016 0.875(0.785-0.976) 

No. of household members (≥ 5 vs ≤ 4) -0.703 0.069 <0.001 0.495(0.432-0.567) 

Member with chronic disease (yes vs no) 0.976 0.040 <0.001 2.653(2.455-2.868) 

Poor household (yes vs no) 0.704 0.056 <0.001 2.021(1.811-2.255) 

Employment status of head of household 

(Employed vs unemployed) 

-0.218 0.046 <0.001 0.804(0.734-0.880) 

Education status of head of household 

(Educated vs uneducated) 

-0.249 0.059 <0.001 0.780(0.694-0.876) 

Note: Quintile 1 is the poorest and quintile 5 the richest. 
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Table 6.25 Determinants of CHE in Tianjin, 2013 

Determinants 𝜷 SE P OR(95%CI) 

Area (Urban vs rural) -0.193 0.076 0.011 0.824(0.71-0.956) 

Household composition     

  At least one child (Ref)     

  At least one elderly person 1.498 0.134 <0.001 4.471(3.437-5.816) 

  At least one child and one elderly person 0.629 0.240 0.009 1.876(1.172-3.004) 

  No child or elderly person 0.135 0.139 0.330 1.144(0.872-1.502) 

Consumption expenditure quintile     

   Quintile 1(Ref)     

   Quintile 2 0.008 0.088 0.925 1.008(0.848-1.198) 

   Quintile 3 0.127 0.090 0.159 1.135(0.952-1.354) 

   Quintile 4 0.277 0.090 0.002 1.32(1.106-1.574) 

   Quintile 5 0.358 0.090 <0.001 1.43(1.2-1.705) 

No. of household members (≥ 5 vs ≤ 4) -0.651 0.128 <0.001 0.522(0.406-0.67) 

Member with chronic disease (yes vs no) 0.906 0.060 <0.001 2.475(2.201-2.782) 

Poor household (yes vs no) 0.897 0.125 <0.001 2.451(1.92-3.13) 

Employment status of head of household 

(Employed vs unemployed) 

-0.198 0.074 0.008 0.82(0.709-0.949) 

Education status of head of household 

(Educated vs uneducated) 

-0.357 0.105 0.001 0.7(0.57-0.86) 

Note: Quintile 1 is the poorest and quintile 5 the richest. 

Table 6.26 Determinants of CHE in Jilin, 2013 

Determinants 𝜷 SE P OR(95%CI) 

Area (Urban vs rural) 0.016 0.059 0.782 1.017(0.905-1.142) 

Household composition     

  At least one child (Ref)     

  At least one elderly person 1.380 0.138 <0.001 3.974(3.034-5.206) 

  At least one child and one elderly person 0.223 0.327 0.496 1.25(0.658-2.372) 

  No child or elderly person 0.226 0.140 0.107 1.254(0.952-1.651) 

Consumption expenditure quintile     

   Quintile 1(Ref)     

   Quintile 2 -0.372 0.085 <0.001 0.689(0.583-0.814) 

   Quintile 3 -0.540 0.089 <0.001 0.583(0.49-0.693) 

   Quintile 4 -0.522 0.088 <0.001 0.593(0.499-0.705) 

   Quintile 5 -0.587 0.092 <0.001 0.556(0.464-0.666) 

No. of household members (≥ 5 vs ≤ 4) -1.050 0.150 <0.001 0.35(0.261-0.469) 

Member with chronic disease (yes vs no) 1.047 0.073 <0.001 2.849(2.47-3.287) 

Poor household (yes vs no) 0.938 0.090 <0.001 2.556(2.141-3.05) 

Employment status of head of household 

(Employed vs unemployed) 

-0.057 0.073 0.439 0.945(0.818-1.091) 

Education status of head of household 

(Educated vs uneducated) 

-0.261 0.106 0.014 0.77(0.626-0.948) 

Note: Quintile 1 is the poorest and quintile 5 the richest. 
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Table 6.27 Determinants of CHE in Gansu, 2013 

Determinants 𝜷 SE P OR(95%CI) 

Area (Urban vs rural) -0.706 0.098 <0.001 0.494(0.408-0.598) 

Household composition     

  At least one child (Ref)     

  At least one elderly person 0.249 0.142 0.079 1.283(0.972-1.693) 

  At least one child and one elderly person 0.207 0.205 0.313 1.230(0.823-1.836) 

  No child or elderly person -0.221 0.145 0.128 0.802(0.603-1.066) 

Consumption expenditure quintile     

   Quintile 1(Ref)     

   Quintile 2 -0.272 0.121 0.024 0.762(0.601-0.965) 

   Quintile 3 -0.291 0.121 0.017 0.748(0.589-0.948) 

   Quintile 4 -0.189 0.118 0.111 0.828(0.657-1.044) 

   Quintile 5 -0.313 0.129 0.015 0.732(0.569-0.941) 

No. of household members (≥ 5 vs ≤ 4) -0.430 0.104 <0.001 0.650(0.530-0.797) 

Member with chronic disease (yes vs no) 0.923 0.080 <0.001 2.517(2.149-2.946) 

Poor household (yes vs no) 0.297 0.093 0.001 1.346(1.123-1.615) 

Employment status of head of household 

(Employed vs unemployed) 

-0.557 0.115 <0.001 0.573(0.457-0.719) 

Education status of head of household 

(Educated vs uneducated) 

-0.199 0.100 0.047 0.82(0.673-0.997) 

Note: Quintile 1 is the poorest and quintile 5 the richest. 

Table 6.28 Determinants of CHE in three provinces (The middle-income quintile was 

selected as index quintile) 

Determinants 𝜷 SE P OR(95%CI) 

Region         

  Eastern (Ref)      

  Central -0.240 0.041 <0.001 0.786(0.727-0.851) 

  Western -0.985 0.057 <0.001 0.373(0.333-0.419) 

Area (Urban vs rural) -0.185 0.042 <0.001 0.831(0.766-0.901) 

Household composition     

  At least one child (Ref)     

  At least one elderly person 0.909 0.071 <0.001 2.481(2.159-2.851) 

  At least one child and one elderly person 0.437 0.118 <0.001 1.549(1.219-1.969) 

  No child or elderly person -0.036 0.073 0.624 0.965(0.838-1.111) 

Consumption expenditure quintile     

   Quintile 1(Ref)     

   Quintile 2 -1.362 0.044 <0.001 0.256(0.235-0.279) 

   Quintile 3 -2.181 0.051 <0.001 0.113(0.102-0.125) 

   Quintile 4 -3.024 0.062 <0.001 0.049(0.043-0.055) 

   Quintile 5 -4.89 0.121 <0.001 0.008(0.006-0.009) 

No. of household members (≥ 5 vs ≤ 4) -0.6 0.06 <0.001 0.549(0.487-0.619) 

Member with chronic disease (yes vs no) 0.878 0.043 <0.001 2.407(2.206-2.625) 

Poor household (yes vs no) 0.467 0.056 <0.001 1.595(1.425-1.784) 

Employment status of head of household 

(Employed vs unemployed) 

-0.18 0.046 <0.001 0.836(0.763-0.915) 

Education status of head of household 

(Educated vs uneducated) 

-0.174 0.061 0.004 0.840(0.743-0.950) 
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6.4 Discussion 

The results from this study show that the incidence of CHE is sensitive to the thresholds used. 

Higher incidences of CHE in the three provinces were produced when non-food expenditure 

was used as the measure of ability to pay than if using household consumption expenditure 

with the national poverty line subtracted as subsistence expenditure. The gaps in the 

incidence of CHE among the three provinces were narrowed when the latter method was 

used. These differences are driven by the different denominators as the numerators are the 

same in the two methods. Household subsistence expenditure calculated using WHO’s 

method is associated with food expenditure, household size and household composition, 

while the same national poverty line was applied to all households in the latter method. 

Estimated household subsistent expenditure was 8,229 Yuan, 5,334 Yuan and 4,114 Yuan 

respectively in Tianjin, Jilin and Gansu province, which was much higher than the estimated 

national poverty line (2,611 Yuan) in 2013. It is widely accepted that the living standard in 

developed regions is higher than that in developing regions. Therefore, household subsistence 

expenditure calculated using the WHO method better reflects real differences in cost of living 

than the national poverty line. The national poverty line method tends to improve the 

comparability among different regions using the same measure for subsistence expenditure 

(Knaul et al., 2011).  

Compared with the same thresholds for all the SES groups, the results generated at variable 

thresholds show that the poorest quintile experienced CHE proportionately more than the 

richest households. For example, in Tianjin at a variable threshold level of 40% for the 

richest quintile in Tianjin, the poorest household has the potential for experiencing CHE 

when they only spend 7.2% of their total non-subsistence expenditure on health. i.e. the 

poorer households tend to need higher health financial risk protection than the richer ones.  

In most of the scenarios, the results calculated under different methods indicate that the 

incidence of CHE in the developed region was higher than that in the developing region. One 

possible reason is that health service prices in the developed region are higher than in the 

developing region (B. Liu et al., 2013). Service items are defined by the central government, 

and in China service prices of service items are regulated by the provincial governments. The 

salary level of health personnel in the developed regions tends to be higher than it is in the 

developing regions. Health personnel have incentives for over-prescription as a means of 

increasing salary level, as their wages and benefits are mainly paid based on fee-for-service. 
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Therefore, the OOP level of health services is higher in the developed region than it is in the 

developing region. For example, the average annual health personnel salary level in Tianjin, 

Jilin and Gansu provinces was 91,044 Yuan, 49,017 Yuan, and 59,872 Yuan respectively in 

2013, and household OOP level was 4,515 Yuan, 2,381 Yuan, and 1,410 Yuan respectively in 

these three provinces. The second possible reason is that households from higher level 

income regions tend to visit higher level health service providers and health service prices of 

higher level hospitals are higher. For instance, 52.1% and 57.2% of outpatient visits were in 

primary hospitals in Jilin and Gansu province, while this number was only 38.4% for Tianjin. 

The third possible reason is that the accessibility of health care services is higher in the 

developed region than that of the developing region.  People tend to spend more money on 

health when they have an increase in household income (Parker & Wong, 1997). 

Outpatient and pharmaceutical OOP was the major cause of incidence of CHE. By contrast, 

inpatient OOP played a modest role in the incidence of CHE, which is consistent with a 

previous study conducted in 2002 (Saksena et al., 2010). In 2002, the accessibility of health 

care services was a major issue for the health system, as most of the Chinese population were 

not covered by health insurance schemes, and OOP as a share of total health expenditure was 

nearly 60% (China National Health Development Research Centre, 2016a). In the 2000s, 

patients may have used more outpatient services than inpatient services due to the lack of 

financial risk protection. Although the largest health safety net in the world has recently been 

built, with 97% of the Chinese population covered by three types of basic social health 

insurance schemes, outpatient OOP is still the major driver of CHE. The policy design of 

social health insurance reimbursement is mainly for improving the accessibility of inpatient 

service utilisation. There is a deductable amount that patients have to pay, and there is a 

maximum amount of reimbursement for outpatient services per year. For example, in Tianjin 

the deductable amount for outpatient services was 600 Yuan, and the maximum 

reimbursement amount of Urban and Rural Basic Health Insurance was 3,000 Yuan per 

patient per year (China Health Insurance, 2011). The maximum reimbursement amount of 

NCMS was even lower in Gansu province, which was 100 Yuan in 2013 (Gansu Daily, 

2013). These reimbursement policies for outpatient services may lead to higher outpatient 

OOP, given that most patients with NCDs seek outpatient services frequently. In addition, 

previous research showed that health insurance expansion does not reduce residents’ health 

financial risk, because insurance improves the accessibility to some extent, but especially 

increases the utilisation of health services provided by higher level health providers 
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(Wagstaff & Lindelow, 2008). Another reason is that pharmacy pharmaceutical expenditure 

increased rapidly, accounting for 31% of total health expenditure in 2013, but pharmacy 

pharmaceuticals are only covered by individual saving accounts of the UEBMI and with a 

small amount of funds, and other insurance schemes do not cover pharmacy pharmaceuticals.  

Circulatory, endocrine, nutritional and metabolic, respiratory, neoplasms and digestive 

diseases were identified as major factors affecting health expenditure growth in the past and 

are likely to continue to do so in the future (Chapter 4 and Chapter 5). In this study, they were 

identified as the top five major drivers of CHE. Specifically, hypertension and diabetes are 

major diseases that have caused households to experience CHE. The Fifth National 

Household Health Survey (2013) showed that the disease prevalence of hypertension and 

diabetes for adults age 15 and above ranked number one and number two among all NCDs 

(Centre for Statistics and Health Information, 2015). Although health insurance schemes 

apply higher reimbursement rates to outpatient visits for hypertension and diabetes patient in 

some provinces (Zongfan Wang, 2008), the higher prevalence rates and long period of 

outpatient treatment bring a heavy financial burden to patients (Xiao, 2016). For example, in 

Tianjin, outpatient visits due to hypertension accounted for 48% of total outpatient visits in 

the most recent two weeks addressed in the survey, and 42% of household outpatient and 

pharmaceutical OOP was spent on hypertension. 

A limitation of this study needs to be acknowledged here. In order to estimate the incidence 

of CHE by disease, yearly household outpatient and pharmaceutical OOP were allocated to 

each type of disease according to the disease expenditure distribution in the household in last 

two weeks. The outpatient visit rate in the most recent two weeks in the survey was 27.5%, 

14.2% and 15.8%, and the pharmacy visit rate was 4.0%, 3.8% and 1.7% in Tianjin, Jilin and 

Gansu provinces respectively. Not all household outpatient and pharmaceutical OOP was 

allocated by disease. This means that there can be no outpatient and pharmaceutical OOP by 

disease if households did not report any outpatient visit or pharmacy visit in the most recent 

two weeks in the survey. Therefore, the actual incidence of CHE caused by disease might be 

higher than the numbers calculated in this study. However, the importance ranking of 

diseases will not be changed.   

6.5 Conclusion 
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The incidences of CHE in three provinces were calculated at a fixed 40% threshold and 

variable thresholds respectively. The results are sensitive to the thresholds used. Results 

showed that the incidence of CHE was higher in the developed region than that in the 

developing region. Outpatient and pharmaceutical OOP were the major drivers of CHE and 

circulatory disease, especially hypertension; diabetes, respiratory disease, neoplasms, and 

digestive diseases were identified as major diseases that drove households to experience 

CHE. Households with elderly members, a small household size, unemployed and 

uneducated head, and CNDs members were more likely to experience CHE. Our results 

highlight that measures should be taken to reduce residents’ financial risk, and further 

improve the accessibility of health services. A fee-for-service payment method should be 

replaced by a comprehensive payment system, like the diagnosis-related groups (DRGs) or 

capitation, to reduce the health providers’ incentives for over-provision. A vertical network 

among health service providers at different levels should be established to integrate 

preventive services and curative services. An effective referral system among health service 

providers at different levels could allow common diseases to be treated by primary health 

providers. Special financial protection policy should be developed for poor households. 

Health insurance schemes should develop an appropriate reimbursement policy for outpatient 

visits by NCDs patients, and cover pharmacy pharmaceuticals. 
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Annex 6.1 Incidence of CHE at variable thresholds by other social economic indicators in 

three provinces using 𝒄𝒕𝒑𝒉𝟏 as non-subsistence household expenditure, 2013 

 Tianjin Jilin Gansu 

 
Head count 

1(%) (S.D.) 

Head count 

3 (%) 

(S.D.) 

Head count 

1 (%) 

(S.D.) 

Head count 

3 (%) 

(S.D.) 

Head count 1 

(%) (S.D.) 

Head count 

3 (%) (S.D.) 

Region 

  Urban 3.17(0.18) 49.43(0.5) 2.98(0.17) 40.15(0.49) 4.92(0.22) 35.41(0.48) 

  Rural 11.51(0.32) 54.92(0.5) 9.14(0.29) 48.74(0.5) 3.79(0.19) 37.63(0.48) 

Poor or non-poor households 

Non-poor 

households 
4.15(0.2) 49.23(0.5) 3.82(0.19) 41.08(0.49) 3.19(0.18) 34.9(0.48) 

Poor 

households 
16.46(0.37) 77.84(0.42) 27.73(0.45) 77.61(0.42) 7.31(0.26) 47.1(0.5) 

Households composition 

At least one 

child 
0.89(0.09) 28.55(0.45) 1.69(0.13) 29.19(0.45) 2.25(0.15) 32.19(0.47) 

At least one 

elder 
7.44(0.26) 67.47(0.47) 9.77(0.3) 59.02(0.49) 6.89(0.25) 48.28(0.5) 

At least one 

child and 

one elder 

2.06(0.14) 45.43(0.5) 2.24(0.15) 38.85(0.49) 4.24(0.2) 47.13(0.5) 

No child or 

elders 
2.28(0.15) 35.26(0.48) 3.38(0.18) 35.34(0.48) 2.06(0.14) 29.07(0.45) 

Households member with NCDs or not 

At least one 

member with 

NCDs 

7.17(0.26) 68.09(0.47) 12.31(0.33) 65.12(0.48) 6.46(0.25) 50.55(0.5) 

No member 

with NCDs 
4.01(0.20) 45.87(0.5) 4.74(0.21) 40.94(0.49) 3.05(0.17) 32.29(0.47) 

Households with the head employed or not 

Household 

with the 

head is 

unemployed 

12.83(0.33) 69.56(0.46) 14.61(0.35) 61.41(0.49) 10.17(0.3) 56.72(0.5) 

Household 

with the 

head is 

employed 

3.04(0.17) 46.63(0.5) 3.80(0.19) 40.25(0.49) 3.40(0.18) 35.41(0.48) 

Households with the head educated or not 

Households 

with the 

head is 

uneducated 

16.21(0.37) 74(0.44) 18.32(0.39) 64.03(0.48) 6.82(0.25) 41.63(0.49) 

Households 

with the 

head is 

educated 

4.05(0.20) 49.18(0.5) 4.95(0.22) 42.76(0.49) 3.43(0.18) 36.4(0.48) 

Total 4.66(0.21) 50.41(0.5) 5.66(0.23) 43.89(0.5) 3.98(0.20) 37.25(0.48) 

Note: Head count 1 was calculated when the poorest quintile was selected as the index quintile, and head count 

3 was calculated when the richest quintile was selected as the index quintile.  
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Annex 6.2-1 Incidence of CHE by disease at variable thresholds in three provinces, 2003 

Disease 

Tianjin Jilin Gansu 

Head count1 (%) 

(S.D.) 

Head count2 (%) 

(S.D.) 

Head count3 

(%) (S.D.) 

Head count1 

(%) (S.D.) 

Head count2 

(%) (S.D.) 

Head count3 

(%) (S.D.) 

Head count1 

(%) (S.D.) 

Head count2 

(%) (S.D.) 

Head count3 

(%) (S.D.) 

 Infectious 0(0) 0.02(0.02) 0.05(0.02) 0.03(0.02) 0.05(0.02) 0.09(0.03) 0.04(0.02) 0.05(0.02) 0.16(0.04) 

 Neoplasms 0.01(0.01) 0.23(0.05) 0.67(0.08) 0.07(0.03) 0.2(0.05) 0.34(0.06) 0.08(0.03) 0.15(0.04) 0.39(0.06) 

 Endocrine 0.2(0.04) 1.22(0.11) 2.93(0.17) 0.08(0.03) 0.46(0.07) 1.03(0.1) 0.03(0.02) 0.08(0.03) 0.38(0.06) 

#Diabetes 0.2(0.04) 1.19(0.11) 2.85(0.17) 0.07(0.03) 0.39(0.06) 0.91(0.09) 0.03(0.02) 0.06(0.02) 0.28(0.05) 

 Blood 0(0) 0.02(0.02) 0.06(0.02) 0(0) 0.03(0.02) 0.03(0.02) 0(0) 0.04(0.02) 0.09(0.03) 

 Mental 0.01(0.01) 0.03(0.02) 0.04(0.02) 0(0) 0.04(0.02) 0.04(0.02) 0(0) 0.06(0.02) 0.15(0.04) 

 Nervous 0.01(0.01) 0.03(0.02) 0.1(0.03) 0(0) 0.01(0.01) 0.06(0.03) 0(0) 0.09(0.03) 0.2(0.04) 

 Eyes 0.02(0.02) 0.09(0.03) 0.15(0.04) 0(0) 0(0) 0.06(0.02) 0.05(0.02) 0.1(0.03) 0.17(0.04) 

 Ears 0(0) 0.02(0.02) 0.05(0.02) 0(0) 0(0) 0(0) 0(0) 0.01(0.01) 0.03(0.02) 

 Circulatory 0.84(0.09) 4.97(0.22) 10.03(0.3) 0.6(0.08) 2.51(0.16) 4.71(0.21) 0.47(0.07) 1.41(0.12) 3.82(0.19) 

#Hypertension 0.63(0.08) 3.46(0.18) 6.92(0.25) 0.25(0.05) 1.3(0.11) 2.5(0.16) 0.35(0.06) 0.92(0.1) 2.37(0.15) 

 Respiratory 0.1(0.03) 0.71(0.08) 1.47(0.12) 0.36(0.06) 0.96(0.1) 1.79(0.13) 0.21(0.05) 0.91(0.1) 2.76(0.16) 

 Digestive 0.06(0.02) 0.37(0.06) 1.03(0.1) 0.08(0.03) 0.39(0.06) 0.81(0.09) 0.15(0.04) 0.53(0.07) 1.56(0.12) 

 Genitourinary 0(0) 0.21(0.05) 0.55(0.07) 0.03(0.02) 0.1(0.03) 0.25(0.05) 0.04(0.02) 0.21(0.05) 0.78(0.09) 

 Maternal 0(0) 0.07(0.03) 0.23(0.05) 0(0) 0.07(0.03) 0.2(0.04) 0(0) 0.05(0.02) 0.15(0.04) 

 Skin 0(0) 0.03(0.02) 0.05(0.02) 0(0) 0.05(0.02) 0.09(0.03) 0(0) 0.02(0.01) 0.08(0.03) 

 Musculoskeletal 0.1(0.03) 0.49(0.07) 0.95(0.1) 0.09(0.03) 0.27(0.05) 0.55(0.07) 0.13(0.04) 0.54(0.07) 1.57(0.12) 

 Malformation 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0.001(0) 

 Perinatal 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0.01(0.01) 0.01(0.01) 

 Injuries 0.01(0.01) 0.19(0.04) 0.41(0.06) 0(0) 0.14(0.04) 0.31(0.06) 0.05(0.02) 0.15(0.04) 0.67(0.08) 

 Other 0.01(0.01) 0.04(0.02) 0.08(0.03) 0.02(0.01) 0.08(0.03) 0.16(0.04) 0(0) 0.03(0.02) 0.149(0.04) 
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Annex 6.2-2 Disease’s effect to the incidence of CHE at variable thresholds in three provinces, 2003 

Disease 

Tianjin Jilin Gansu 

Head count1 (%) 

(S.D.) 

Head count2 (%) 

(S.D.) 

Head count3 

(%) (S.D.) 

Head count1 

(%) (S.D.) 

Head count2 

(%) (S.D.) 

Head count3 

(%) (S.D.) 

Head count1 

(%) (S.D.) 

Head count2 

(%) (S.D.) 

Head count3 

(%) (S.D.) 

 Infectious 0.01 0.02 0.03 0.03 0.03 0.07 0.08 0.07 0.12 

 Neoplasms 0.02 0.34 0.73 0.08 0.18 0.31 0.08 0.17 0.43 

 Endocrine 0.33 1.99 2.71 0.14 0.57 0.98 0.08 0.19 0.36 

#Diabetes 0.33 1.94 2.55 0.11 0.5 0.87 0.07 0.16 0.26 

 Blood 0 0.03 0.04 0 0.01 0.01 0.01 0.06 0.09 

 Mental 0.02 0.06 0.04 0 0.03 0.04 0 0.11 0.14 

 Nervous 0.01 0.06 0.11 0 0.04 0.09 0.04 0.15 0.18 

 Eyes 0.03 0.13 0.16 0 0.02 0.04 0.06 0.13 0.13 

 Ears 0 0.03 0.04 0 0 0 0 0.03 0.05 

 Circulatory 1.12 6.07 9.63 0.8 2.7 4.24 0.66 1.87 3.84 

#Hypertension 0.87 4.42 6.78 0.33 1.43 2.36 0.46 1.25 2.35 

 Respiratory 0.19 0.83 1.41 0.39 1.1 1.78 0.27 1.23 2.78 

 Digestive 0.09 0.62 1.01 0.16 0.44 0.68 0.26 0.85 1.59 

 Genitourinary 0.05 0.3 0.5 0.02 0.11 0.19 0.08 0.33 0.76 

 Maternal 0.03 0.14 0.26 0.02 0.07 0.23 0.02 0.13 0.29 

 Skin 0 0.05 0.05 0 0.05 0.07 0.02 0.06 0.06 

 Musculoskeletal 0.12 0.59 0.96 0.1 0.28 0.39 0.3 0.72 1.45 

 Malformation 0 0 0 0 0 0 0 0 0 

 Perinatal 0 0.01 0 0 0 0 0.01 0 0 

 Injuries 0.02 0.27 0.38 0.04 0.18 0.3 0.14 0.27 0.7 

 Other 0.01 0.06 0.08 0.03 0.1 0.13 0 0.08 0.172 

Note: Head count 1, head count 2, and head count 3 was calculated when the threshold of quintile 1, quintile 3 and quintile 5 were set at 40% respectively.  
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Annex 6.2-3 Incidence of CHE without certain type of disease at variable thresholds in three provinces, 2013 

Disease 

Tianjin Jilin Gansu 

Head count1 (%) 

(S.D.) 

Head count2 (%) 

(S.D.) 

Head count3 

(%) (S.D.) 

Head count1 

(%) (S.D.) 

Head count2 

(%) (S.D.) 

Head count3 

(%) (S.D.) 

Head count1 

(%) (S.D.) 

Head count2 

(%) (S.D.) 

Head count3 

(%) (S.D.) 

 Infectious 4.65(0.21) 27.06(0.44) 50.38(0.5) 5.63(0.23) 22.01(0.41) 43.82(0.5) 3.9(0.19) 14.92(0.36) 37.13(0.48) 

 Neoplasms 4.64(0.21) 26.74(0.44) 49.68(0.5) 5.58(0.23) 21.86(0.41) 43.58(0.5) 3.9(0.19) 14.82(0.36) 36.82(0.48) 

 Endocrine 4.33(0.2) 25.09(0.43) 47.7(0.5) 5.52(0.23) 21.47(0.41) 42.91(0.49) 3.9(0.19) 14.8(0.36) 36.89(0.48) 

#Diabetes 4.33(0.2) 25.14(0.43) 47.86(0.5) 5.55(0.23) 21.54(0.41) 43.02(0.5) 3.91(0.19) 14.83(0.36) 36.99(0.48) 

 Blood 4.66(0.21) 27.05(0.44) 50.37(0.5) 5.66(0.23) 22.03(0.41) 43.88(0.5) 3.97(0.2) 14.93(0.36) 37.16(0.48) 

 Mental 4.64(0.21) 27.02(0.44) 50.37(0.5) 5.66(0.23) 22.01(0.41) 43.85(0.5) 3.98(0.2) 14.88(0.36) 37.11(0.48) 

 Nervous 4.65(0.21) 27.02(0.44) 50.3(0.5) 5.66(0.23) 22.00(0.41) 43.8(0.5) 3.94(0.19) 14.84(0.36) 37.07(0.48) 

 Eyes 4.63(0.21) 26.95(0.44) 50.25(0.5) 5.66(0.23) 22.02(0.41) 43.85(0.5) 3.92(0.19) 14.86(0.36) 37.12(0.48) 

 Ears 4.66(0.21) 27.05(0.44) 50.37(0.5) 5.66(0.23) 22.04(0.41) 43.89(0.5) 3.98(0.2) 14.96(0.36) 37.2(0.48) 

 Circulatory 3.54(0.18) 21.01(0.41) 40.78(0.49) 4.86(0.22) 19.34(0.4) 39.65(0.49) 3.32(0.18) 13.12(0.34) 33.41(0.47) 

#Hypertension 3.79(0.19) 22.66(0.42) 43.63(0.5) 5.33(0.22) 20.61(0.4) 41.53(0.49) 3.52(0.18) 13.74(0.34) 34.9(0.48) 

 Respiratory 4.47(0.21) 26.25(0.44) 49(0.5) 5.27(0.22) 20.94(0.41) 42.11(0.49) 3.71(0.19) 13.76(0.34) 34.47(0.48) 

 Digestive 4.57(0.21) 26.46(0.44) 49.4(0.5) 5.5(0.23) 21.6(0.41) 43.21(0.5) 3.72(0.19) 14.14(0.35) 35.66(0.48) 

 Genitourinary 4.61(0.21) 26.78(0.44) 49.91(0.5) 5.64(0.23) 21.93(0.41) 43.7(0.5) 3.9(0.19) 14.66(0.35) 36.49(0.48) 

 Maternal 4.63(0.21) 26.94(0.44) 50.15(0.5) 5.64(0.23) 21.97(0.41) 43.66(0.5) 3.96(0.2) 14.86(0.36) 36.96(0.48) 

 Skin 4.66(0.21) 27.03(0.44) 50.36(0.5) 5.66(0.23) 21.99(0.41) 43.82(0.5) 3.96(0.2) 14.93(0.36) 37.19(0.48) 

 Musculoskeletal 4.54(0.21) 26.49(0.44) 49.45(0.5) 5.56(0.23) 21.76(0.41) 43.5(0.5) 3.68(0.19) 14.27(0.35) 35.8(0.48) 

 Malformation 4.66(0.21) 27.08(0.44) 50.41(0.5) 5.66(0.23) 22.04(0.41) 43.89(0.5) 3.98(0.2) 14.99(0.36) 37.252(0.48) 

 Perinatal 4.66(0.21) 27.07(0.44) 50.41(0.5) 5.66(0.23) 22.04(0.41) 43.89(0.5) 3.97(0.2) 14.99(0.36) 37.25(0.48) 

 Injuries 4.64(0.21) 26.81(0.44) 50.03(0.5) 5.62(0.23) 21.86(0.41) 43.59(0.5) 3.84(0.19) 14.72(0.35) 36.55(0.48) 

 Other 4.65(0.21) 27.02(0.44) 50.33(0.5) 5.63(0.23) 21.94(0.41) 43.76(0.5) 3.98(0.2) 14.91(0.36) 37.078(0.48) 

Note: Head count 1, head count 2, and head count 3 was calculated when the threshold of quintile 1, quintile 3 and quintile 5 were set at 40% respectively.
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Annex 6.3-1 Determinants of catastrophic health expenditure (The poorest quintile was 

selected as index quintile) 

Determinants 𝜷 SE P OR(95%CI) 

Region         

  Eastern (Ref)      

  Central 0.21 0.076 0.006 1.234(1.067-1.427) 

  Western -0.489 0.101 <0.001 0.613(0.495-0.759) 

Area (Urban vs rural) 0.188 0.072 0.009 1.206(1.043-1.395) 

Household composition      

  At least one child (Ref)        

  At least one elderly person 0.898 0.161 <0.001 2.454(1.782-3.379) 

  At least one child and one elderly person 0.581 0.253 0.022 1.787(1.065-2.999) 

  No child or elderly person 0.044 0.166 0.793 1.045(0.753-1.449) 

Consumption expenditure quintile         

   Quintile 1(Ref)     

   Quintile 2 -2.201 0.094 <0.001 0.111(0.092-0.133) 

   Quintile 3 -4.078 0.218 <0.001 0.017(0.011-0.026) 

   Quintile 4 0    

   Quintile 5 0    

No. of household members (≥ 5 vs ≤ 4) -0.938 0.127 <0.001 0.392(0.307-0.499) 

Member with chronic disease (yes vs no) 0.802 0.075 <0.001 2.23(1.919-2.592) 

Poor household (yes vs no) 0.74 0.078 <0.001 2.095(1.791-2.452) 

Employment status of head of household -0.267 0.072 <0.001 0.766(0.665-0.881) 

Education status of head of household -0.374 0.089 <0.001 0.688(0.576-0.821) 

 

Annex 6.3-2 Determinants of catastrophic health expenditure (The richest quintile was 

selected as index quintile) 

Determinants 𝜷 SE P OR(95%CI) 

Region         

  Eastern (Ref)      

  Central -0.109 0.034 0.001 0.897(0.839-0.958) 

  Western -0.488 0.046 <0.001 0.614(0.561-0.672) 

Area (Urban vs rural) -0.293 0.035 <0.001 0.746(0.697-0.799) 

Household composition 
   

  

  At least one child (Ref)       

   At least one elderly person 0.908 0.053 <0.001 2.479(2.235-2.751) 

  At least one child and one elderly person 0.547 0.091 <0.001 1.728(1.437-2.078) 

  No child or elderly person -0.125 0.054 0.019 0.882(0.795-0.978) 

Consumption expenditure quintile         

   Quintile 1(Ref) 
   

    Quintile 2 -1.172 0.046 <0.001 0.31(0.283-0.339) 

   Quintile 3 -2.04 0.047 <0.001 0.13(0.118-0.143) 

   Quintile 4 -2.496 0.049 <0.001 0.082(0.075-0.091) 

   Quintile 5 -3.327 0.055 <0.001 0.036(0.032-0.04) 

No. of household members (≥ 5 vs ≤ 4) -0.501 0.049 <0.001 0.606(0.549-0.669) 

Member with chronic disease (yes vs no) 0.957 0.037 <0.001 2.603(2.414-2.806) 

Poor household (yes vs no) 0.332 0.052 <0.001 1.393(1.253-1.549) 

Employment status of head of household -0.242 0.043 <0.001 0.785(0.722-0.853) 

Education status of head of household -0.009 0.054 0.874 0.991(0.889-1.105) 
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To address two of the main challenges facing the health system in China, research was 

conducted at the macro level to examine the drivers of recent rapidly increasing health 

expenditure, and at the micro level to identify the drivers of household CHE. This research 

generated an appropriate health price index for China, identified the main drivers of health 

expenditure growth by disease level in the past two decades (1993-2012), projected the trends 

of health expenditure by age, disease and function, analysed the main drivers of health 

expenditure growth over the next two decades (2013-2035), and the main drivers of 

household CHE by function level and disease level were identified.  

The evidence from this research shows that the rapid increase in real expenditure per 

prevalent case of disease was the main driver of health expenditure growth during the past 

two decades. The effect of technological progress and income growth may be absorbed into 

the effect of real expenditure per prevalent case. In this health expenditure projection 

research, expenditure per prevalent case of disease was further decomposed into services per 

case of disease and unit cost of the service. Increases in services per case of disease, 

especially inpatient services per case of disease, were shown to be the major factor affecting 

health expenditure growth in the future if no further reform is undertaken.  

EHPI is another major factor that affects the growth of health expenditure. An inpatient 

service price index, outpatient service price index, pharmaceutical price index, preventive 

service price index, and governance and health financing administration related price index 

were estimated separately in this study. Then, an aggregate health price index was calculated 

by weighting these components. Aggregate health price inflation exceeded the GDP price 

deflator by 1.1% per annum during the period 2007 to 2012. EHPI contributed 1.3 percentage 

points of the 11.6% annual growth of health expenditure during the period 1993 to 2012. It is 

projected to cause 2.4 percentage points of 8.4% annual growth in the next two decades.  

Population ageing has played a modest role in the growth of health expenditure in the past, 

but its effect as a proportion of the total increase is projected to expand in the future. 

Compared to 1.3 percentage points out of 11.6% annual growth in the previous two decades, 

population ageing is projected to contribute 1.4 percentage points out of 8.4% annual growth 

during the next two decades. Health expenditure for the population aged 60 and above is 

expected to grow much faster than for other age groups. One third of health expenditure is 

expected to be consumed by this age group by 2035. 
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Changes in the age-standardised disease prevalence rate have mitigated the growth of health 

expenditure in the past two decades and continued improvements are projected to alleviate 

the increase in health expenditure in the future. Specifically, the declining prevalence rates of 

infectious and parasitic diseases, and injury and poisoning are the major factors expected to 

alleviate the growth of health expenditure. By contrast, increasing prevalence rates of 

neoplasms, and endocrine, nutritional and metabolic diseases will likely accelerate health 

expenditure growth.  

Expenditure on NCDs such as circulatory diseases, neoplasms, and respiratory diseases is 

projected to increase significantly as the epidemiological transition shifts from infectious 

disease to chronic disease. Interventions to reduce risk factors can reduce the prevalence rate 

of disease, and then slow health expenditure growth. This research shows that a 50% 

reduction in tobacco smoking and a 25% reduction in hypertension can be expected to reduce 

health expenditure in 2035 by 3.5% and 3.4%. 

Inpatient health expenditure is expected to constitute an increasing component of health 

expenditure during the next two decades if current trends continue. By contrast, the share of 

current health expenditure for outpatient health expenditure and pharmaceutical expenditure 

is projected to decline. 

However, outpatient and pharmaceutical OOPs were identified as the major drivers of 

household CHE. Circulatory diseases, endocrine, nutritional and metabolic diseases, 

neoplasms, respiratory diseases, digestive diseases, injuries, and musculoskeletal diseases are 

the main diseases causing households to experience CHE. Specifically, hypertension and 

diabetes were identified as the two major diseases causing CHE. In this research, disparities 

in CHE between regions were analysed, and it was found that the incidence of CHE in the 

most economically developed province was higher than in the economically developing 

provinces. 

In this chapter a further integration of the findings from my research is presented and in doing 

so directly addresses the aim of this study by offering new evidence regarding the drivers of 

health expenditure growth, future trends, and financial risk protection. The original 

contributions of this research are discussed, and policy implications are suggested. Finally, 

directions for future studies are identified. 

7.1 Contribution to knowledge 
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7.1.1 For the first time an aggregate health price index for China was 

calculated. 

Before this study, in China the GDP deflator was used to deflate health expenditure. 

However, health expenditure deflated by the GDP deflator cannot accurately reflect growth in 

the volume of health goods and services, and it is the volume growth of health goods and 

services that is critical in evaluating the benefits of health expenditure growth (Zhai, 2017). 

Although one previous study omitted consideration of non-market health services (G. Gao & 

Li, 1997), Fang and Chen concluded that it was imperative to include them so as to generate 

an appropriate health price index (Fang & Chen, 1996). At present, there is little literature 

that attempts to estimate changes in health goods and service prices faced by the Chinese 

society as a whole.  

In order to accurately determine real growth in health expenditure and analyse the effect of 

EHPI on the growth of health expenditure in China, appropriate health price indices during 

the period 2007 to 2012 were generated following practices in the USA and Australia. The 

aggregate health price index reflects changes in prices faced by households as well as the 

impact of subsidies, social health insurance scheme funds and free preventive health services 

provided by governments at various levels.  

Different data were used in estimating each sub-component of the aggregate health price 

index. The inpatient service price index, outpatient service price index, pharmacy 

pharmaceutical price index, preventive service price index and governance, health financing 

administration price index were all estimated separately. Health output data were employed 

to estimate the changes in price per service for inpatient and outpatient services. The CPI of 

medical supplies, the CPI of traditional Chinese medicine and the CPI of western medicine 

provided by the NBS were used to estimate the pharmacy pharmaceutical price index. Health 

input data were used to estimate a preventive service price index, and governance and health 

financing administration price index. Then, appropriate aggregate health expenditure 

deflators for China during the research period were developed by weighting each of these 

components of health expenditure. 

The aggregate health price index enables a calculation of the changes in the volume and 

intensity of health goods and services provided. In China, health price inflation increased 

faster than the GDP deflator and the CPI. In the period 2007 to 2012 health price inflation 
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was 1.1% per annum higher than the growth in the GDP deflator, so health expenditure 

growth, deflated by the health price index, was lower than health expenditure growth deflated 

by both the GDP deflator and the CPI. The outpatient service price index grew much faster 

than the other health price indices, with the annual growth rate of outpatient service prices 

being 2% higher than the growth in the GDP deflator. The pharmacy pharmaceutical price 

index grew slower than the other components.  

To summarise, in this study health services at market prices and health services at non-market 

prices were differentiated, and then health output data and health input data from the health 

service provider’s side were used to estimate the changes in health service price for each 

component of health expenditure. An aggregate health price index was generated by 

aggregating the health price indices for the different components of health expenditure. This 

aggregate health price index can be used to deflate aggregate health expenditure and enable 

understanding of the real growth in volume terms. 

7.1.2 Decomposition of the drivers of health expenditure growth by disease 

For the first time Das Gupta’s decomposition method was used to decompose health 

expenditure growth. 

Regression based statistical methods, and especially the residual method, have been the 

principal techniques used to identify the main drivers of health expenditure growth. The 

alternative residual method depends on having data series over a long period of time and may 

overestimate the effect of technological progress. Compared with regression based methods, 

Das Gupta’s decomposition method can fully decompose the growth of disease-specific 

health expenditure between two points in time into selected factors, and with full allocation 

of interaction effects in proportion to the strength of each of the main effects.  

To my knowledge, this is the first time that Das Gupta’s decomposition method has been 

used to decompose health expenditure growth and details of the approach published in a 

refereed journal. In the study reported here, two data points - health expenditure by disease in 

1993 as the base year and 2012 as end data were selected. A model containing five factors 

affecting growth was developed in this study due to data availability. 32 counterfactual 

scenarios were developed by a Das Gupta’s decomposition Stata module to represent the 

principal drivers of changes in health expenditure in China. Then, different numbers for 
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health expenditure using the above 32 scenarios were computed, and the net change in these 

scenarios is equal to the actual total change of health expenditure.  

The decomposition results in this study using Das Gupta’s method are consistent with results 

from some of the other empirical analyses of health expenditure growth.  

The growth of health expenditure in China was decomposed into five components.  

Previous studies in China primarily used regression methods to identify the main 

determinants of health expenditure growth. Estimates of a factor’s contribution to health 

expenditure growth were not consistent, and some important drivers of health expenditure 

growth were not included, such as disease prevalence rates and health price inflation.  

This study included the demographic factors of population growth and population ageing and 

also the non-demographic factors of disease prevalence rate, EHPI, and expenditure per 

prevalent case. However, this study did not explicitly include the major expenditure drivers 

of income growth and technological progress identified by other empirical studies. These 

drivers are subsumed in the factor real expenditure per prevalent case. Expenditure per 

prevalent case was calculated using health expenditure divided by population, disease 

prevalence, and excess health price inflation, which is a measure of the increase in the 

volume of health services per case of disease. The volume of health services per case of 

disease can, in turn, be decomposed into the factors of health service per treated case of 

disease, and the treatment proportion (the cases of a disease treated as a proportion of the 

prevalent cases of the disease). Growth in income would be expected to act on both the 

treatment proportion as well as health services per treated case of disease; however, the 

technological progress factor will act almost exclusively on the health services per treated 

case of disease driver. Previous research concluded that most health expenditure growth in 

China was due to population ageing and population growth (Qi et al., 2012). In contrast, this 

study found that demographic factors were not significant factors affecting health expenditure 

growth during the past two decades (2.1 percentage points of 11.6% annual growth in the past 

two decades). In fact, population ageing contributed only 0.8 percentage points of the annual 

growth figure. Rather, this study found that expenditure per prevalent case was the main 

factor driving the growth of health expenditure, and it contributed 8.4 percentage points of 

the 11.6% annual average growth. Also, EHPI and population growth contributed 1.3 

percentage points each of the 11.6% annual average growth, while reductions in age-
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standardised disease prevalence rates reduced the growth rate of health expenditure by 0.3 

percentage points. 

For the first time the drivers of health expenditure growth in China were decomposed 

by disease level. 

In this study, expenditure by disease – ICD10 chapters – were employed. The growth in 

health expenditure by each ICD10 chapter over the period 1993 to 2012 was decomposed into 

five factors. Each factor’s contribution to the change in health expenditure varied from 

disease to disease during the research period.  

For instance, circulatory disease expenditure increased by 181.6 billion Yuan during the 

period 1993 to 2012, which accounted for 20.7% of the increase in health expenditure. Of the 

increase in expenditure on circulatory disease, 77% was caused by growth in expenditure per 

prevalent case, followed by population ageing, EHPI and population growth, which 

contributed 19.9%, 10.7% and 6.3%, respectively. The reduction in the prevalence rate of 

circulatory disease meant that circulatory disease expenditure was 3.8% lower than it would 

have been if there had been no change in the prevalence rate of circulatory disease. 

Although population ageing played a modest role in increases in aggregate health 

expenditure, its effect varied from disease to disease. For example, population ageing 

affected circulatory diseases the most: circulatory disease expenditure increased by 181.6 

billion Yuan during the period 1993 to 2012, and 4.1% of the increase in health expenditure 

was caused by population ageing, followed by neoplasms (1.9%), endocrine, nutritional and 

metabolic (1.3%), digestive (1.3%), musculoskeletal diseases (1.0%) and injury, poisoning 

and other consequences of external causes (0.9%), while population ageing’s effect on certain 

conditions originating in the perinatal period, respiratory disease, maternal disorders and 

congenital malformations, reduced the growth of health expenditure by 0.3%, 0.2%, 0.2%, 

and 0.1% respectively. 

The change in the prevalence rate of disease reduced the growth of expenditure for most 

diseases. For example, the changes in the prevalence rates of injuries, infectious and parasitic 

diseases and circulatory diseases reduced the increase in health expenditure. However, for 

some diseases like neoplasms, endocrine, nutritional and metabolic diseases, maternal 

disorders and respiratory disease, the change in the prevalence rate increased expenditure. 
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Conclusion 

A model of health expenditure growth in China was developed in this study. For the first time 

Das Gupta’s decomposition method was used to decompose the main drivers of health 

expenditure growth during two time points. The growth that occurred in health expenditure 

during the research period was fully decomposed into five components. And, for the first time 

in China each factor’s contribution to the growth of health expenditure by disease was 

identified. Each factor played a different role in the growth of expenditure for different 

diseases. An analysis of the variations in drivers of expenditure by disease provides 

information that is more useful for policy makers than an analysis which simply aggregates 

all diseases. 

7.1.3 Projections of health expenditure in China through to 2035 by area of 

expenditure, disease and age, and the impact of selected policy changes on 

health expenditure growth to 2035 analysed. 

Previous research has projected health expenditure growth in China, and has mainly focussed 

on health expenditure as a share of GDP (An, Ma, & Fan, 2012; Yanling Li & Li, 2010; Zhu, 

2011), public health and long-term care expenditure (Lorenzoni et al., 2015), and health 

expenditure by financing source (Dieleman et al., 2016). No estimates have been made of 

future health expenditure by age, by disease or by function, nor have estimates been made of 

what future total current health expenditure might be if reforms were undertaken. 

For the first time for China health expenditure by function was projected. 

In this study, inpatient health expenditure, outpatient health expenditure, pharmacy 

pharmaceutical expenditure, and other health expenditure were projected separately. Future 

current health expenditure is the sum of these four components. Each component was 

projected using a component-based projection model. Factors employed in the model include 

population growth, population structure, disease prevalence rate, service per case of disease, 

and unit cost per service driven by EHPI. There has been only one component-based 

projection conducted in China that is relevant, and it included only two factors – population 

structure and health expenditure per age group (Yinhe Li, 2008). 

Under a BAU scenario, current health expenditure in China is projected to increase at an 

average increase of 8.4% per year. In the future based on past trends, many more resources 
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will be consumed by health, especially if the distorted regulated price schedule and the 

predominant fee-for-service payment method continue. Current health expenditure as a share 

of GDP is projected to increase from 5.3% in 2015 to 9.1% in 2035 under current settings.  

In considering the future requirements for health expenditure in the Chinese health system, 

most analysts would think that the major challenges facing the health system are with regard 

to population ageing and the expected increase in the occurrence of non-communicable 

diseases. In fact, from this study, it is evident that the biggest challenge facing the Chinese 

health system is the rapid growth in inpatient services, and this is due to factors other than 

population ageing and changes in disease prevalence. Inpatient expenditure is mostly 

increasing due to increases in inpatient services per case of disease. The increase in inpatient 

services per case of disease is estimated to account for 32.6% of the expected 14,448 billion 

Yuan increase in health expenditure in the next two decades.  

Inpatient expenditure is expected to grow at an average 9.2% per year from 2015 to 2035 

compared to a growth in outpatient expenditure of 7.3% per year. With this rapid increase in 

inpatient health expenditure, the share of outpatient health expenditure as a share of current 

health expenditure is projected to decrease from 31% to 24%, and the share for pharmacy 

pharmaceutical expenditure is expected to decrease from 11% to 9.2% during the same 

period. 

For the first time in China health expenditure by age and disease is projected. 

Age- and disease specific health expenditure was projected for each function of current health 

expenditure (inpatient, outpatient, pharmacy pharmaceuticals, others), 17 age groups (five-

year age group: 0-4, 5-9, etc., up to 80+), and 19 ICD10 disease chapters over 23 time periods 

(2013-2035) were considered. 

This modelling showed that circulatory disease, neoplasms, respiratory disease, digestive 

system disease, and endocrine, nutritional and metabolic disease would be expected to be the 

top five diseases in terms of expenditure in 2035, and projected to consume 63% of current 

health expenditure in 2035.  

Circulatory disease expenditure was projected to increase sharply - an average increase of 

9.6% per annum, with an increase from 18.7% to 23.4% of current health expenditure. The 

second largest disease expenditure growth anticipated was for neoplasms, with a growth rate 
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of 9.1%, and its share of current health expenditure projected to increase from 10.9% to 

12.4%. Respiratory disease and digestive disease are expected to keep the third and fourth 

position during the period and both of them are projected to increase at 8.1% per annum. The 

annual growth rate of endocrine, nutritional and metabolic disease expenditure and congenital 

anomalies expenditure is expected to be 8.6% and 8.8% respectively, which is faster than the 

average growth rate of 8.4%. 

Health expenditure for the population aged 60 and above is expected to grow much faster 

than for other age groups, as the population aged 60 and above was projected to increase 

sharply due to the demographic bulge coming through and increasing life expectancy. One 

third of health expenditure was expected to be consumed by the population aged 60 and 

above by 2035. 

The effect of changes in selected risk factors to health expenditure growth in the future 

was examined. 

Reduction in the prevalence of risk factors like tobacco use and hypertension was advocated 

as a global target for the prevention and control of NCDs (World Health Organization, 2012). 

This study estimated how much health expenditure would be saved if reductions were made 

in the prevalence of tobacco use and hypertension. Results from this study showed a 50% 

reduction in tobacco use and 25% reduction in hypertension would lead to a large amount of 

money saved. 

For example, in the analysis reported here, current health expenditure is reduced by 635.8 

billion Yuan or 3.5%, and 0.33% of GDP in 2035 if the smoking rate is reduced by 50%. The 

cumulative savings for the period 2015 to 2035 are 3,858 billion Yuan (constant 2014 prices). 

Circulatory disease expenditure, respiratory disease expenditure and endocrine, nutritional 

and metabolic disease expenditure are expected to reduce by 10.3%, 8.9%, and 2.4%.  

If high blood pressure were reduced by 25%, current health expenditure would be reduced by 

3.4% in 2035. In total, the reduction in disease expenditure in 2035 would account for 0.32% 

of GDP. Circulatory disease expenditure would be reduced by 13.6% and genitourinary 

disease expenditure would be reduced by 4.5%.  

The main drivers of health expenditure growth in the future were identified. 
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To understand the contribution of each factor to the growth of health expenditure in the 

future, Das Gupta’s decomposition method was used for the second time. The main drivers of 

increases in health expenditure by function and increases in health expenditure by disease 

were decomposed. 

It was found that if the trends of the last 20 years continue, the increase in services per case of 

disease and EHPI will be the two main drivers of health expenditure growth during the next 

20 years. If health expenditure is to be controlled, growth in services per case of disease and 

the growth in health prices are the factors that need to be modified.  

The effect of population ageing is expected to increase slightly in the future. Population 

ageing is projected to contribute 1.4 percentage points out of 8.4% annual growth in the next 

two decades, compared to 1.3 percentage points out of 11.6% annual growth in previous 

decades. Population growth is expected to play a very small role in health expenditure growth 

during the period 2015 to 2035. Population growth is expected to reduce health expenditure 

growth after 2029, because the total population in China is projected to decline after 2029 

even under the current two-child policy. 

The age-standardised disease prevalence rate is projected to decline by 4.8% by 2035, which 

will alleviate growth in current health expenditure to some extent but not significantly. There 

are disparities by disease in term of the effect of disease prevalence rate changes. The 

changes in the prevalence rates of infectious and parasitic disease, circulatory disease, 

digestive disease, injury and poisoning, nervous disease, and respiratory disease are projected 

to reduce health expenditure growth. However, for some diseases like neoplasms, congenital 

anomalies, and endocrine, nutritional and metabolic diseases, the prevalence rate changes are 

expected to increase health expenditures for these diseases.  

Conclusion 

For the first time health expenditure by age, disease, and function in China was projected. 

This study examined the effect of selected risk factors on the growth of health expenditure, 

and identified the main drivers of health expenditure growth in next two decades. Inpatient 

health expenditure is projected to increase significantly; population aged 60 and above will 

consume most of the health resources, especially the population with circulatory disease, 

neoplasms, respiratory diseases, digestive system diseases and endocrines. However, a 

reduction in the prevalence of risk factors can play a significant role in constraining health 
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expenditure growth. Service per case of disease, especially inpatient service per case, and 

excess health price inflation are the major factors that can be expected to drive health 

expenditure growth in China, population ageing’s effect is expected to increase in the next 

two decades. This study will be valuable by informing policy development and interventions 

aimed at determining methods to control the country’s expected rapid growth in health 

expenditure. 

7.1.4 Examined disparities of CHE among different regions and identified main 

drivers of CHE by function and disease level.  

Previous studies have not examined the disparities in the incidence of CHE in different 

economic development regions in China and have not identified the main drivers of CHE by 

disease. For the first time this study used readily available survey data to calculate the 

incidence of CHE in different provinces, analysed the drivers of CHE by function at the 

subnational level and analysed the drivers of CHE by disease.  

Different methods were used to estimate the incidence of households CHE 

In this study, a standard population was selected to weight the distribution of households by 

household size, to maximize the potential for comparability. Two different methods were 

used to calculate capacity to pay, and a fixed 40% threshold and also variable thresholds were 

used under each method to compare the difference in incidence of CHE in different regions. 

Results from this study show that the incidence of CHE is sensitive to the thresholds used. 

Higher incidences of CHE in the three provinces were produced using non-food expenditure 

than by using household consumption expenditure subtracting the national poverty line as 

capacity to pay. The gaps between the incidences of CHE in the three provinces were 

narrowed when the latter method was used. Compared with the same thresholds for all SES 

groups, the results generated at variable thresholds show that the poorest quintile of 

households experienced CHE proportionately more than the richest households. Apart from 

the incidence of CHE by income group, the incidence of CHE among urban and rural 

households, poor and non-poor households, households with different composition, 

household members with NCDs or not, employment status of the head of household, and the 

education level of the head of household were calculated in this study. 

There were disparities in incidences of CHE among different regions and the CHE 

incidence was higher in the most economically developed province. 
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In most of the scenarios, the results calculated using different methods showed that the 

incidence of CHE in the economically developed region was higher than that in the 

economically developing regions. There were 23.4%, 16.4% and 11.1% of household in 

Tianjin, Jilin and Gansu provinces respectively that experienced CHE when non-food 

expenditure was adopted as a measure of non-subsistence household expenditure and a fixed 

40% threshold was used. There were 27.1%, 22%, and 15% of households experiencing CHE 

in Tianjin, Jilin and Gansu provinces if non-food expenditure was adopted as the measure of 

non-subsistence household expenditure and the threshold for the middle-income quintile was 

set at 40%. Possible reasons for this result include health service prices in the developed 

regions being higher than in the developing regions, and households from higher level 

income regions tending to visit higher level health service providers who have higher health 

service prices. 

Outpatient and pharmaceutical OOP was the major driver of CHE 

This research found that outpatient and pharmaceutical OOP was the major cause of the 

incidence of CHE, and inpatient OOPs played a relatively smaller role in driving the 

occurrence of CHE in the three provinces. 19.4%, 14.1%, and 8.0% of households 

experienced CHE in Tianjin, Jilin and Gansu province due to household outpatient and 

pharmaceutical OOPs. By contrast, 1.9%, 1.1% and 1.2% of households in the three 

provinces experienced CHE due to inpatient OOPs when a fixed 40% threshold was selected. 

Consistent with the incidence of CHE calculated at a fixed 40%, the incidence of CHE caused 

by household inpatient OOPs was lower than that caused by outpatient and pharmaceutical 

OOPs when variable thresholds were applied. The incidence of CHE caused by household 

inpatient OOPs or outpatient and pharmaceutical OOPs was higher when a richer quintile was 

selected as the index quintile.  

For the first time a “what if” scenario was used to examine the effect of inpatient OOPs, and 

outpatient and pharmaceutical OOPs on the incidence of CHE in China.  

For the first time the incidence of CHE by disease was calculated. 

Similar to the calculation of incidence of CHE by function, a fixed 40% threshold and several 

variable thresholds were used under two methods to calculate the incidence of CHE by 

disease. For the first time in China, a “what if” scenario was used to examine the effect of 

disease on the incidence of CHE. This study found that circulatory disease, endocrine, 
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nutritional and metabolic disease, respiratory disease, neoplasms, and digestive disease were 

the major diseases leading to households experiencing CHE in Tianjin, Jilin and Gansu 

provinces. However, different diseases played different roles in different provinces. 

Circulatory disease, especially hypertension, was the most important driver of CHE in all 

three provinces. In Tianjin province, endocrine disorders, especially diabetes, was the second 

important disease leading to households experiencing CHE, followed by respiratory disease. 

In contrast, respiratory disease was the second important disease leading to households 

experiencing CHE in Jilin and Gansu province. Digestive disease was more important than 

diabetes to CHE in Gansu province. 

7.2 Implications for policy 

As discussed in Chapter 4 and Chapter 5, expenditure per case was the main driver of health 

expenditure growth in the past, and services per case of disease was projected as being the 

most important driver in the future. These two factors are related to health service pricing 

policy and the health payment method in China. In China, the health service price is still set 

by governments and fee-for-service is still a dominant payment method. Compared with other 

payment methods, health expenditure tends to increase much faster under a fee-for-service 

payment method (U. G. Gerdtham, 1992). Health service pricing reform is one of the main 

objectives of the new round of health system reform being undertaken in China, which aims 

to adjust the price to better reflect resource costs, with the final goal of controlling prices so 

as to guarantee access. However, research has revealed that the regulated health service price 

may actually undermine equitable access to care (Karen Eggleston & Yip, 2004). The 

problem of health price distortion can be resolved if the fee-for-service  payment method is 

replaced by more comprehensive provider payment methods, because under more 

comprehensive payment methods the incentive for providers would be a shifted to more 

efficient use of health resources to gain better treatment outcomes. Health technology 

assessment mechanisms should be well developed to promote investment in high value care.  

Health price inflation exceeded general price inflation by 1.1% per year during the period 

2007 to 2012 (Chapter 3). EHPI was identified as a major factor affecting health expenditure 

growth in the past (Chapter 4) and it was projected to be even more important in the future if 

there is no action undertaken (Chapter 5). As discussed in Chapter 3, possible reasons for this 

include the low capacity of primary health service providers and lack of an effective referral 

system. A vertical network that includes primary health service providers, secondary 
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hospitals and tertiary hospitals should be established. The network should redefine hospital 

and primary health service providers’ roles and establish formal linkages. Then a proper 

payment mechanism, like capitation could be employed within the network to encourage 

tertiary, secondary and primary health service providers to work together to deliver patient 

centred integrated health care (PCIC). The capacity of primary health service providers could 

be improved through task allocation, collaboration and interaction within the network. An 

effective referral system can be established if a vertical network is developed and the capacity 

of primary health service providers is improved. By doing this, common and frequently 

occurring diseases could be treated by primary health service providers and the rapid growth 

of health costs could be alleviated.  

An increase in expenditure on NCDs, like circulatory diseases, neoplasms, endocrine and 

respiratory diseases, accounted for a large proportion of health expenditure growth in the past 

(Chapter 4), and will account for an even larger proportion in the future (Chapter 5). A 

reduction in the prevalence of risk factors could lead to a large amount of health expenditure 

saved (Chapter 5) in the short run. The analysis presented in Chapter 6 shows that 

hypertension and diabetes are the major drivers of household CHE. The chronic disease 

burden mainly results from risk factors like hypertension, tobacco use, high body-mass index, 

and unhealthy diet (Bauer, Briss, Goodman, & Bowman, 2014; G. Yang et al., 2008). The 

literature shows that most of the NCDs are preventable and many developed countries have 

seen large improvements in health due to reductions in risk factors such as high blood 

pressure and tobacco smoking (Asaria et al., 2007). Shifting from treatment to prevention is a 

good strategy which was identified by other studies (Asaria et al., 2007; He & MacGregor, 

2003). However, preventive interventions may increase health expenditure in the long run as 

the savings may be offset by increases in health expenditure due to the life-years gained (van 

Baal et al., 2008), It is therefore important that cost-effective prevention strategies be 

prioritised in China since these preventive interventions can improve the health of the 

population at an acceptable cost. For example, health in all policies (HiAPs) should be 

adopted by all sectors to avoid the harmful impacts of policies on health at all levels of policy 

making because a wide range of policies can help to reduce risk factors and the effect of risk 

factors in many areas ranging from social welfare, employment, education to healthy food 

production and how much we walk per day.  
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Social health insurance schemes should expand the coverage of outpatient services and 

improve the reimbursement rate to protect households from health financial risk. Fragmented 

and low-level pooling of basic health insurance schemes has resulted in inequality in 

financing and health service utilisation among different regions and different schemes (Cheng 

Li, Yu, Butler, Yiengprugsawan, & Yu, 2011). An integration of the fragmented insurance 

system could enlarge risk pooling and strengthen the capacity of the health insurance agency 

to become a strategic purchaser.  

The population ageing effect on health expenditure growth was projected to increase in the 

next two decades, as the percentage of population aged 60 and above rises from 8.6% in 1993 

to a predicted 28.9% in 2035. Two thirds of health expenditure is expected to be consumed 

by the population aged 60 and above by 2035. Prevention strategies are extremely important 

to the elderly. Healthy lifestyles should be promoted to prevent NCDs and functional 

impairment. Apart from actions and approaches at a societal level, individuals should be 

encouraged to develop healthy habits like eating a well-balanced diet, undertaking moderate 

physical activities, and developing social relations so as to realise healthy and active ageing. 

Research has shown that “it is never too early to start healthy behaviours” and “it is never too 

late”, when taking a lifelong perspective because one’s health and life chances can be 

improved dramatically if healthy behaviours are developed (Brown, 2003). 

7.3 Recommendations for future research 

Each chapter has outlined its limitations and areas of interest for future studies. In particular, 

health price inflation can be further estimated by type of health provider and by region, and 

more factors need to be modelled to identify the main drivers in the past, and to project health 

expenditure growth in the future.  

Changes in health service prices have been identified as an important factor affecting health 

expenditure growth. However, the price changes of service items in the treatment of some 

diseases may be caused by quality changes in health services due to technological advances. 

Therefore, quality adjustment of the health price index is recommended, in order to separate 

the changes in quality of the health service from the price index.  

In addition, health service prices in public hospitals in China has been regulated by provincial 

governments, and the wage and benefit levels of health personnel, the reimbursement level of 
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health insurance schemes, and the level of government subsidies to health service providers 

are different among the different provinces and health service providers at different levels. 

Future studies can usefully examine the disparities of the health price indices among different 

regions, and the differences in health price indices among health service providers at different 

levels. Private hospitals have been allowed to set health service prices they provide since 

2014, but changes in health service prices may have become different between public and 

private hospitals and future studies can take this into consideration. 

According to the literature review, a number of factors affect health expenditure growth, like 

demand-side factors, supply related factors, and factors associated with health financing. In 

the decomposition analysis of this research, five factors were employed, namely population 

size, age structure, prevalence rate, EHPI, and expenditure per prevalent case, which was 

calculated as residual. However, it is not possible for every prevalent case to be treated in a 

certain year, which means that treatment proportion can be a factor affecting health 

expenditure growth. Treatment proportion can be improved with income growth and health 

insurance coverage expansion (G. G. Liu, Zhao, Cai, Yamada, & Yamada, 2002). Therefore, 

it is suggested that treatment proportion should be employed to decompose the main drivers 

of health expenditure growth and then future trends projected when data on treatment 

proportion by function, age, and disease are available. 

Co-morbidity is becoming a common phenomenon across the world (Tong & Stevenson, 

2007). However, there are practical difficulties in disaggregating a patient’s expenditure into 

several diseases if a patient is diagnosed with a primary diagnosis and several other diagnoses 

in single visit or a discharge episode. Therefore, a primary diagnostic approach was used in 

this study for analysing health expenditure patterns by disease groups, and this may have 

underestimated the expenditure on some of these underlying diseases (OECD, Eurostat, & 

WHO, 2011). Other approaches, like equally allocating health expenditure to applicable 

diseases or distributing health expenditure across applicable diseases according to health 

resource intensity involved are recommended for future studies. 

There are huge disparities in socio-economic development among the different regions of 

China. Population structure, disease prevalence rates, and health service prices are also 

different among different regions. Further research into region-specific drivers of health 

expenditure growth will enable expenditure optimising measures to be better targeted while at 

the same time achieving equity goals. Regional-specific future trends of health expenditure 
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would provide more useful information for the development of regional specific policy to 

constrain unreasonable health spending. 

Apart from factors like treatment proportion and regional disparity, health expenditure by 

service provider level was not modelled in this study due to unavailability of sufficient data at 

the service provider level. Data on health expenditure by service provider level is required to 

evaluate any effect that may occur if an effective referral system were established. Future 

work should incorporate service provider level, so as to be able to evaluate the differences in 

estimates among different type of service providers. 

Health expenditure by disease and financing source in China are also recommended as areas 

of attention for future studies. Previous studies projected aggregate health expenditure by 

financing source for China through 2040. OOPs as a share of total health expenditure and 

government health spending as a share of total health expenditure have been projected 

(Dieleman et al., 2016). However, there is no research that projects health expenditure by 

disease and financing source, to answer what diseases would be mainly funded by OOPs, and 

what diseases would be financed from public funds.  

In this study, it was assumed that trends in the main drivers of health expenditure would 

continue at a pace similar to those observed prior to the projection period. This assumption 

can be stringent as future policy shifts at any given time may lead to step changes in health 

expenditure levels in the country. However, holding past trends constant can serve as a useful 

tool for policy makers as it provides an opportunity to examine future health expenditure 

trends if no action is taken to change the status quo. However, more policy scenarios like 

public hospital reform and national essential drugs sold with zero mark-up in hospitals above 

county level can be modelled in future studies to test the impact of these policies on health 

expenditure growth. 

7.4 Summary 

Das Gupta’s decomposition method was used in this study to decompose the growth of health 

expenditure by disease in the past two decades and the next two decades for the first time. In 

terms of disease expenditure level, factors play different roles in increases in disease specific 

health expenditure. At the aggregate health expenditure level, results showed that expenditure 

per case of disease was the most important driver of health expenditure growth in the past, 
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and services per case of disease is expected to be the most significant factor affecting health 

expenditure growth in the future. The current regulated health service price policy and fee-

for-service payment system may contribute to this, and commitment to a more 

comprehensive payment method like capitation, global budget or DRGs with caps is 

recommended to replace the current fee-for-service payment system. 

An aggregate health price index that can be used to appropriately deflate health expenditure 

for China was generated for the first time. This research found that the aggregate health price 

index grows faster than general inflation. Several possible reasons were discussed in this 

thesis. One of the possible reasons is the low capacity of primary health service providers. To 

improve the capacity of primary health service providers and to implement a more 

comprehensive payment system, a vertical network of tertiary, secondary, and primary health 

service providers should be developed, and an effective referral system established. 

Population ageing has been considered as a significant driver of health expenditure in China 

by many policy makers and researchers (An et al., 2012). However, Das Gupta’s 

decomposition results showed that population ageing played only a modest role in the growth 

of health expenditure in the past. Population ageing’s effect on the growth of health 

expenditure in the future is projected to slightly increase, and play an important role due to 

the rapid greying of population. By 2035, most health resources are expected to be consumed 

by the population aged 60 and above. Healthy lifestyles should be promoted to achieve a 

healthy and active ageing. 

This is the first time the contribution of disease prevalence rate to health expenditure growth 

in China has been quantified. A declining age-standardised disease prevalence rate alleviated 

health expenditure growth in the past and will continuously slow down the growth of health 

expenditure in the future. However, an expected increase in the prevalence rate of neoplasms 

and endocrine, nutritional and metabolic diseases is projected to increase health expenditure 

in the future. At the disease level, this study found circulatory disease, neoplasms, respiratory 

disease, and endocrine, nutritional and metabolic disease were the major diseases that cause 

health expenditure growth in the past, and will continue to contribute a larger percentage of 

health expenditure growth in the future. Interventions at societal level and the individual level 

are recommended to reduce the prevalence of risk factors, and thus reduce the prevalence rate 

of NCDs.  
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A reduction in the prevalence of tobacco smoking and high blood pressure was modelled in 

this study, and it was evident that even a small percentage reduction in the prevalence of risk 

factors could reduce health spending significantly. Circulatory disease, especially 

hypertension, was identified as the most important factor causing households to experience 

CHE. Therefore, it is imperative to enhance and improve the implementation of the Essential 

Health Services Program, to reduce behavioural risk factors.  

Outpatient and pharmaceutical OOPs rather than inpatient OOPs are the major cause of 

residents’ health financial burden. Fragmented health insurance schemes should be integrated 

to enlarge the risk pool, and special reimbursement policies should be developed to protect 

the financial risk from outpatient and pharmacy pharmaceutical service utilisation. 
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1 研究背景

卫生费用名义值的变化既反映卫生服务价格的变

化，也反映所消费的卫生产品和服务数量的变化。计

算卫生费用的真实值是为了去除价格因素的影响，仅

反映所消费的卫生产品和服务数量的变化。从卫生费

用名义值向真实值转化这一过程一般称为“平减”，进

行平减所使用的价格指数可称为“平减指数”。近年

来，我国卫生费用增长迅速，从 2009年的 1 754.19亿

元，增长至 2015年的 4 097.46亿元，按GDP平减指数

计算后的卫生费用真实值年均增速为 11.50%，快于同

期GDP增长速度（8.30%）。由于缺少准确反映卫生服

务价格变化的数据，通常我们使用GDP平减指数计算

卫生费用真实值。这就意味着假设我国医疗卫生服务

价格的变化水平与整个经济的价格变化水平相当，这

样的假设合理吗？

在实际操作中，许多国家也是使用 GDP 平减指

数、CPI或CPI中的卫生服务价格指数作为卫生费用的

平减指数计算卫生费用的真实值。如韩国[1]使用GDP平

减指数计算卫生费用真实值；新西兰[2]使用CPI计算卫

生费用的真实值。GDP平减指数是对整个经济的价格

水平的测量，这其中包括了出口，而出口的产品和服

务大多是被非本国居民所消耗的，这是与卫生费用核

算的口径相矛盾的。使用CPI或CPI中卫生服务价格指

数进行卫生费用平减的缺点是CPI仅反映消费者所面对

的产品和服务的价格，而对于卫生服务来讲，通常价

格不能准确反映成本，由于存在政府补助和医疗保险

补偿，以及一些免费提供的卫生服务项目。因此，利

用GDP平减指数和CPI来计算卫生费用真实值是有局限

性的。

为了克服上述的局限性，不同国家进行了构建适

用于平减卫生费用的卫生服务价格指数的探索。美国

和澳大利亚均使用专门的卫生服务价格指数来计算卫

生费用的真实值，主要做法是分别计算不同类型卫生

服务的价格指数，然后以不同服务费用占总费用比重

为权重，计算总体卫生服务价格指数[3-4]。

我国已有的卫生服务价格指数的研究一般针对如

何改善CPI中卫生服务价格指数的计算方法[5]，以及通

过收集部分医院的医疗记录数据计算某一种服务价格

指数 [6]。本研究旨在构建我国总体的卫生服务价格指

我国卫生服务价格指数构建方法与实践
翟铁民①②
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方法，使用卫生产出数据和卫生投入数据计算2007—2012年不同类型卫生服务的价格指数，然后以不同服务的费用占比作为
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数，以真实反映我国卫生费用增长变化情况。

2 研究方法

2.1 计算公式与关键假设

本研究采用 Laspeyres指数方法计算我国总体的卫

生服务价格指数。Laspeyres指数是用来计算购买与基

期相同数量的一篮子商品和服务需要在当期支付价格

的变化。由于国家统计局在计算我国CPI时也采用这一

方法，这样国家统计局计算的部分产品和服务的价格

指数可以直接应用到本研究中。本研究先是计算各类

服务的价格指数，然后按照各类服务的费用构成计算

加权的总体卫生服务价格指数。

按照我国不同卫生服务的筹资特点，将卫生服务

分为两类，一类是以居民个人卫生支出和医疗保险支

出为主的个体性卫生服务，包括治疗服务、辅助性卫

生服务和医疗用品；二是以公共筹资为主的非个体性

卫生服务，包括预防服务和卫生筹资和行政管理服

务。根据我国医院信息系统的实际情况，本研究分别

计算住院服务、门诊服务、医疗用品、预防性服务和

卫生筹资和行政管理的价格指数，再加权获得总体卫

生服务价格指数，公式如下：

式1
式 1中，t为任何一个时期，O为基期，j为各类卫

生服务；各类卫生服务的次分类，如门诊住院服务的

不同疾病类型、零售药品的不同药品种类、非个体性

服务的不同服务成本等； 为 t时期卫生服务 i中次分类

j的价格； 为基期卫生服 i务中次分类 j的价格； 为基

期卫生服务 i中次分类 j的权重; 为 t时期卫生服务的权

重。

鉴于数据的可得性，个体性卫生服务的价格指数

计算主要采用卫生产出数据，非个体性卫生服务主要

采用卫生投入数据。个体性服务主要是针对个体的病

患的治疗，多数服务可认为是价格大于成本 50%的市

场服务[7]，而非个体性服务多为价格低于成本50%非市

场服务。因此个体性服务价格变化主要通过个体和政

府共同面对的产出价格指数来反映，如住院服务的不

同疾病的出院者平均费用水平变化、次均门诊费用水

平变化和零售药品价格变化；而非个体卫生服务价格

变化需要通过提供这些服务的成本变化来反映。

住院服务价格指数的计算主要基于不同疾病出院

患者的次均费用水平和基期不同疾病出院患者的数

量，以及不同疾病的费用占总住院费用的比重作为权

重来计算；门诊服务价格指数的计算主要采用次均门

诊费用水平变化来计算，由于缺乏疾病别门诊费用水

平数据，无法反映门诊服务中不同疾病门诊服务价格

水平的变化。医疗用品价格指数的计算直接采用国家

统计局发布的医疗器械、中药和西药价格指数，利用

三者零售额的权重计算加权的医疗用品价格指数。国

家统计局主要通过药品和医疗器械零售机构采集三类

商品代表品的价格变化信息，与卫生费用核算中医疗

用品费用口径一致。

非个体性卫生服务价格指数采用合成的投入价格

指数。卫生服务提供机构在提供卫生服务时发生工资

和福利支出、商品和服务支出、对个人和家庭的补助

支出、基本建设支出等。每项支出均包括详细的支出

类别，例如，商品和服务支出包括打印费、邮寄费、

水费、电费等，详见《医院财务制度》。国家统计局所

发布的各类有关支出项目的价格指数、零售价格指

数、生产价格指数可以用来反映卫生机构成本的变

化，然后利用每个项目的支出占总支出比重为权重计

算合成的投入价格指数。预防性服务价格指数采用预

防服务机构的各类支出数据的价格指数变化计算。由

于基层卫生机构和部分医疗机构也提供部分预防性服

务，但从基层卫生机构和医疗机构分离出治疗服务和

预防性服务的成本是比较困难的。预防服务机构的工

资和福利水平变化采用国有单位的工资指数。卫生筹

资和行政管理主要包括卫生部门、人力资源和社会保

障部门和商业健康保险公司。卫生部门的卫生筹资和

管理成本主要是各级卫生行政部门的支出（包括新农

合的管理成本），利用卫生行政部门的各项支出占总支

出的比重作为权重计算卫生行政管理价格指数；人力

资源和社会保障部门主要是计算城镇职工基本医疗保

险和城乡居民基本医疗保险的筹资管理成本变化。

由于人保部门的职责除了社会医疗保险管理外，

还包括人力资源管理和其他社会保险的管理，因此很

难将社会医疗保险管理成本与其他成本分开，计算时

假设人保部门的社会医疗保险管理成本的各项支出权

重与卫生行政部门相同。另外，本研究未收集到商业

保险公司中寿险的管理成本数据，假设商业保险公司

的寿险管理成本的各项支出权重与卫生行政部门相

同，但该部门的工资指数采用其他行业工资指数。

本研究的基期选为2007年。由于2007年《政府收

支分类科目》进行了较大范围的调整，相应地，其他

有关统计在支出分类上也进行了调整。2013年卫生部

门与计划生育部门合并，有关数据统计口径也发生了

变化。因此，为了保证数据口径的一致性，本研究的

时间范围为2007—2012年。

2.2 数据来源

分疾病别出院患者次均费用水平和出院人数数据

取自2008—2013年“中国卫生统计年鉴”。次均门诊费

用数据取自《全国卫生财务年报》。计算中涉及的各类

产品和服务的消费者价格指数、零售价格指数、生产

价格指数取自历年“中国统计年鉴”。预防服务提供机

构和卫生行政机构各项支出数据取自《全国卫生财务

年报》。各类卫生服务的权重采用基于 SHA 2011核算
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的全国卫生费用数据。

2.3 质量调整

价格指数的已有研究一般都会提到价格指数需要

根据产品和服务质量的变化而进行调整，但是对卫生

服务质量变化的量化在操作中十分困难。国际上通常

使用 hedonic调整方法，用来估计特定代表品的不同特

征与其价格之间的关系。通过回归方程计算特定代表

品不同特征的“隐含价格”，以衡量代表品变化带来的

质量变化，然后将质量变化带来的改变去除，来反映

单纯的价格变化[8]。这种方法需要区分每项卫生服务的

各种不同特征，并能够量化不同特征对价格的影响。

此外，美国劳工统计局在计算医院生产价格指数时使

用成本的变化来进行质量调整。这种方法的假设是服

务成本的增长能够反映服务质量的改善，该方法需要

详细的卫生服务利用数据，尤其是每一种疾病患者的

诊断是否正确，以及给予的治疗措施是否合适等数

据。因此，目前还没有一种公认的较为可靠的卫生服

务价格质量调整方法。另外，也受数据可得性的限

制，本研究没有对卫生服务价格变化进行质量调整。

3 结果

各类卫生服务价格指数与GDP平减指数和CPI的对

比见表1。结果表明，2007—2012年间，门诊服务价格

指数、住院服务价格指数、预防性服务价格指数、医

疗保险管理价格指数和商业医疗保险筹资管理价格指

数年均增长快于GDP平减指数和CPI的年均增长。门诊

服务价格指数由 100.00 增长至 141.99，年均增长

7.14%，其次是住院服务价格指数，年均增长 6.34%，

但2012年与2011年比略有下降。同期，商业健康保险

筹资管理价格指数由 100.00 增长至 136.67，年均增长

6.31%。预防性服务价格指数和社会医疗保险筹资管理

价格指数年均增长速度分别为5.69% 和5.14%。而零售

药品价格指数年均增长 3.11%，与CPI增速较为一致，

但低于GDP平减指数，卫生行政管理成本价格指数年

均增长4.92%，低于GDP平减指数，但高于CPI增速。

总体的卫生服务价格指数由 2007年的 100.00增长

至 2012年的 132.86，年均增长 6.16%，快于GDP平减

指数增长 （5.02%） 和 CPI 增长 （3.12%）。在 2007—
2012年期间，除 2008年外，卫生服务价格指数均高于

GDP平减指数。由于2008年的高通胀，2008年GDP平

减指数比上年增长7.81%，

2007—2012年间，利用总体的卫生服务价格指数

平减的卫生费用年均增速为 12.83%，小于用GDP平减

指数计算的卫生费用增速（13.76%）和用CPI计算的卫

生费用增速（15.63%）。由于2008年的高通胀水平，仅

2008年利用GDP平减指数计算的卫生费用低于用卫生

服务价格指数计算的卫生费用（表2）。
通过表2可以计算出，2007—2012年年均卫生服务

价格增长比经济总体价格水平增长快1.10%，这与其他

国家情况较为一致。以往研究表明卫生服务价格的增

长一般快于整个经济总体价格的增长[9]，对卫生服务产

品价格增长超过整体经济价格增长程度的测量一般称

为“额外的卫生服务价格增长”。

4 讨论

反映卫生费用的真实增长需要使用合适的卫生费

服务类型及指数

门诊服务

住院服务

医疗用品

预防性服务

卫生行政管理

社会医疗保险管理

商业健康保险管理

卫生服务价格指数

GDP平减指数

CPI

2007年
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

2008年
109.75
103.95
102.34
105.78
106.67
107.03
108.04
105.97
107.81
105.90

2009年
116.25
118.85
103.71
111.94
111.42
112.23
113.20
115.91
107.69
105.16

2010年
125.19
127.65
107.79
118.66
114.51
115.15
119.41
123.47
115.16
108.63

2011年
133.53
132.30
112.94
125.36
122.14
123.25
128.71
129.85
124.54
114.50

2012年
141.99
131.19
115.87
131.46
128.30
129.80
136.67
132.86
127.52
117.53

年均增长

7.14
6.34
3.11
5.69
4.92
5.14
6.31
6.16
5.02
3.12

表1 各类卫生服务价格指数、GDP平减指数和CPI在2003—2012年的对比情况（2007年为基年） %

注：GDP平减指数和CPI数据取自历年“中国统计年鉴”，并以2007年为基年进行调整。

卫生费用

卫生费用名义值

CPI平减的卫生费用

GDP平减指数平减的卫生费用

卫生服务价格指数平减的卫生费用

2007年
10 189.12
10 189.12
10 189.12
10 189.12

2009年
15 443.00
14 685.60
14 339.91
13 323.64

2010年
17 589.70
16 191.92
15 273.67
14 246.58

2011年
21 432.88
18 718.94
17 210.05
16 505.26

2012年
24 754.51
21 063.13
19 412.85
18 632.56

年均增长

19.43
15.63
13.76
12.83

表2 名义值卫生费用与利用不同指数进行平减的卫生费用在2003—2012年的对比情况 %

注：名义值卫生费用数据取自《中国卫生总费用研究报告》，并以2007年为基年。
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用平减指数。通过对GDP平减指数、CPI和CPI中卫生

服务价格指数的分析，笔者认为利用本研究所构建的

卫生服务价格指数进行卫生费用平减较为合适。同

时，计算住院费用真实值、门诊费用真实值和零售药

品费用真实值时可以分别用住院服务价格指数、门诊

服务价格指数和医疗用品价格指数来计算。本研究所

计算卫生服务价格指数可能不适用于各省计算其卫生

费用的真实值，由于不同地区卫生服务价格和医疗卫

生服务提供机构的补助由各地政府负责，价格水平和

补助水平的变化程度和调整的时期可能不同，不同地

区的职工工资水平调整也有差异，医疗保险的筹资水

平和补偿水平调整也存在较大差异，这些因素可能会

导致不同地区间的卫生服务价格指数有所差异。但本

研究的方法适用于建立省级、地市级和区县级卫生服

务价格指数。未来的研究可关注地区级卫生服务价格

指数的差异。

我国卫生服务为政府定价，且多数地区为多年未

对价格进行调整，为何卫生服务价格会增长，甚至会

高于经济总体价格变化水平呢？其原因主要有以下几

个方面：一是卫生服务价格不能真实准确反映实际的

资源成本。政府补助对医疗卫生机构的补助和基本公

共卫生服务均等化等项目补助等在卫生服务价格中无

法体现，但为了反映卫生资源总成本的变化，政府补

助应该包括在内；二是，通常认为卫生部门中高技术

水平人员所占比重比社会平均水平高，而在劳动市场

中高技术水平人员工资水平增长要快于低技术水平人

员工资的增长[10]。2005—2012年，我国中专以上学历人

口占比由5.56%增长至10.59%，其中卫生部门该比重由

46.30%增长至 64.30%。卫生领域高技术水平人员的聚

集将带动卫生领域职工的工资增长快于社会平均水

平。另外，由于工资和福利支出在卫生机构的支出中

比重是比较高的（预防服务机构的工资和福利支出占

总支出的30%左右），权重提高也将提高最终的卫生服

务价格指数；三是快速的城镇化和低水平的基层卫生

机构服务提供能力，导致大量患者到高级别医疗机构

就诊。乡镇卫生院提供的门急诊人次数所占比重由

1993年的59.10%下降到2013年的28.80%，同期，乡镇

卫生院提供的出院人数所占比重由 48.70%降至

26.10%。由于高级别卫生机构的卫生服务价格水平较

高，因此会推动个体性卫生服务费用快速增长，使得

门诊服务、住院服务等个体性服务在计算价格指数时

的权重变大。

卫生服务价格改革是目前我国卫生改革的一个主

要内容，旨在使价格更能反映资源成本，即降低高技

术水平的检查和诊断价格，提高卫生服务价格，最终

目的是控制价格，确保卫生服务可及。然而，有关研

究表明政府为卫生服务定价实际上会损害卫生服务的

公平可及[11]。
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Abstract
Background Total health expenditure in China in real terms has increased from ¥124∙5 billion in 1993 to ¥1165∙6 billion 
in 2012, representing a growth rate of 12∙5% per year, which is higher than the growth of the country’s economy 
(9∙9% per year). Data from more recent years, particularly since the introduction of the new health reform (2009–12), 
suggest an even faster growth in health spending, at about 13∧1% per year. Cost containment is a key aspect of the 
new health reform agenda, and the aim of this study was to identify the main drivers of past growth therefore has 
direct relevance for the country. 

Method The analysis was conducted in 2014 and early 2015, and covered the period 1993–2012.  We used a rate 
decomposition technique to decompose total health expenditure growth into fi ve components, namely population 
growth, population ageing, disease prevalence rate, cost per case, and eff ect of health price infl ation. Demographic 
information for 1993 and 2012 was obtained from the China National Bureau of Statistics. Age-specifi c and disease-
specifi c expenditure in 1993 and 2012 and prevalence rates for corresponding years were extracted from the China 
National Health Accounts Reports and the Institute for Health Metrics and Evaluation database, respectively. We 
estimated health price infl ation by comparing charge per discharge for all conditions for the period 2004–12 with the 
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then developed three separate scenarios refl ecting excess health price infl ation, defl ation in health prices, and a 
scenario representing no excess health price infl ation. As the analyses was based on secondary sources no ethical 
approvals were sought.

Findings Growth in total health expenditure in China was mainly driven by rapid increase in real expenditure per case 
and health price infl ation, which respectively contributed 8∙2% and 3∙0% of the 12∙5% growth in total health 
expenditure. The eff ects of demographic factors were small, with ageing and population growth each contributing 
1∙0% and 0∙7%, respectively. However, during the same period, a reduction in disease prevalence led to savings of 
0∙4% in health expenditure. On the other hand, the increase in cost per case for neoplasms, circulatory, and respiratory 
diseases contributed 6∧6%, 12∧7%, and 8∧1%, respectively, to the changes in total health expenditure. Sensitivity 
analyses showed the estimates are robust.

Interpretation Future action in containing health expenditure in China should address cost per case and health price 
infl ation, especially for neoplasms and diseases of the circulatory and respiratory systems.
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better outcomes (Figure 1.8). While factors 
other than health care and health spending 
contribute to health outcomes, it is instructive 
that the United States is a poor value health 
care system, spending nearly $9,000 per 
capita (PPP). Singapore is a higher value sys-
tem, spending only US$3,000 per capita and 
achieving better health outcomes and higher 
life expectancy than the United States. China 
has important choices to make regarding the 

structure of its health financing and delivery 
system if it wants to progress along the high 
value path to improved outcomes.

A study commissioned by the Word 
Bank Group and carried out together with 
researchers from China concluded that busi-
ness as usual will result in growth of real 
health expenditure of at 9.4 percent a year in 
the period 2015 to 2020, during which GDP 
is projected to grow at 6.5 percent a year. In 

FIGURE 1.9 Composition of Health Spending in China, 1997–2013

FIGURE 1.10 Trend in Life Expectancy Compared to Total Spending on Health, 1995–2015
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the period 2030 to 2035, during which GDP 
growth is projected to slow down further, 
health expenditure will grow at 7.5 percent 
per year. In other words, under business-
as-usual assumptions, health expenditure 
in China will increase in real terms (2014 
prices) from 3,531 billion yuan in 2015 to 
15,805 billion yuan in 2035—an average 
increase of 8.4 percent per year. This will 
increase current health expenditure from 
5.6 percent of GDP in 2015 to more than 
9 percent of GDP in 2035.

Under the business as usual scenario, over 
60 percent of the growth in health expendi-
ture is expected to be in inpatient services. 
Inpatient expenditure will grow by 7,915 
billion yuan as compared to growth for out-
patient expenditure of 3,328 billion yuan, 
pharmaceutical expenditure of 1,256 billion 
yuan and growth of other health expenditure 
of 155 billion yuan.

China could, however, achieve significant 
savings—equivalent to 3 percent of GDP—if 

it could slow down the main cost drivers. To 
realize these savings, the growth in hospital-
ization needs to come down and utilization of 
outpatient care needs to go up. This implies 
strengthening the primary care system, rais-
ing peoples’ confidence in the health system 
outside of the hospital setting, providing high 
quality people-centered care that is integrated 
across all levels, and enriching peoples’ expe-
rience with the health care system. Potential 
for savings also allows for affordable fiscal 
space for needed investments into people-
centered integrated care that would be well 
below the potential savings to be achieved.

Notes
 1.  A more detailed review of quality issues is 

presented in Chapter 3.
 2.  These themes are discussed in more detail in 

the respective chapters.

FIGURE 1.11 Diverse Paths to Better Health
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