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Background This paper aims to develop a Chinese version of Universal Health Coverage 
(UHC) indices and to measure China’s progress towards UHC.

Methods Nineteen indicators were selected based on expert consultations to construct indi-
ces of accessibility and affordability to measure UHC. Data were drawn from health statistics 
yearbooks, nationally representative surveys, and health system reform surveillance. The in-
dex of accessibility includes absolute accessibility (to essential health services), relative acces-
sibility (to hospital care) and people’s subjective perceptions. The index of affordability in-
cludes absolute affordability (the incidence of catastrophic health expenditure, CHE), relative 
affordability (the composition of health expenditure), and people’s subjective perceptions.

Results The indices of accessibility and affordability both showed steady increases over the 
17 years considered. Absolute accessibility had the most significant improvement (from 23.6 
in 2002 to 73.8 in 2018), while the index of relative accessibility decreased from 81.4 in 
2002 to 67.3 in 2018. The index of absolute affordability decreased significantly from 46.6 
in 2002 to 30.5 in 2010 and then exhibited an increasing trend afterwards, reaching 52.1 
in 2018. The index of relative affordability continuously increased during the observation 
period, from 35.3 to 75.4.

Conclusions China has made great progress in increasing the accessibility and affordabili-
ty of health services since the health system reforms in 2009. However, integrating primary 
health care and hospital care and containing escalating medical expenditure to further reduce 
patients’ financial burdens are key challenges for strengthening the Chinese health system.

Cite as: Liu X, Wang Z, Zhang H, Mang Q. Measuring and evaluating progress 
towards Universal Health Coverage in China. J Glob Health 2021;11:08005.

Universal Health Coverage (UHC) is widely accepted as a health-related SDG. Measuring and 
evaluating progress towards UHC is a critical task globally and for individual countries. The 
World Health Organization (WHO) and its partners have developed indices to measure coverage 
of essential health services (SDG 3.8.1) and financial risk protection (SDG 3.8.2) [1,2]. Sixteen 
tracer indicators from four areas of health care were selected to calculate the index of essential 
health services using geometric means. A single indicator for catastrophic health expenditure 
(CHE) was used to measure financial risk protection.

These two global indices use straightforward approaches and internationally comparable data. 
They are greatly valuable for global monitoring and allow countries to use similar or modified 
formats to track UHC progress. However, since countries have different health system challeng-
es and different health data availability, a uniform global index may not be able to reflect each 
country’s unique situation [3]. Countries and regions are encouraged to refine and tailor the UHC 
indices to their local circumstances.

https://creativecommons.org/licenses/by/4.0/legalcode
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China started an overall health system reforms in 2009 to address two key challenges in achieving UHC, name-
ly, “difficulty in seeking medical services” and “high expenses related to medical service utilization” [4]. While 
these two challenges reflect well the UHC dimensions of “essential health services coverage” and “financial 
risk protection”, they also include features unique to the Chinese health system. First, accessibility includes 
both potential availability of health services (eg, sufficiency of health workers) and actual utilization of health 
services [5,6]. The accessibility challenge in China does not only concern the essential health care, but large-
ly reflects complaints about the difficulties in accessing advanced hospital care [7]. Second, the concept of af-
fordability has been framed into absolute measures related to poverty and relative measures that apply to the 
entire income spectrum. Catastrophic health expenditure has been widely used to measure absolute afford-
ability. China’s health financing reform has made great efforts to improve the share of government investment 
in total health expenditures and to reduce patients’ out-of-pocket payment share. In addition to the objective 
measures of accessibility and affordability, peoples’ subjective perceptions of accessibility and affordability have 
been a key driving force in the health system reform. These key features of the Chinese health system should 
be considered in measuring China’s progress towards UHC.

This paper aims to develop a Chinese version of the UHC indices and to measure China’s progress towards 
UHC. The study will draw lessons from the WHO’s UHC indicators but will build China’s context into the 
indices. This exercise of developing country-specific UHC indicators will not only help policy makers mon-
itor China’s progress towards achieving UHC but also set an example of tailoring UHC monitoring to a spe-
cific country context.

METHODS
Index component selection

Two indices for China’s UHC monitoring were developed, namely, the index of accessibility and the index of 
affordability.

In selecting the index components and indicators, the following criteria were followed. First, access to essen-
tial health services should cover both public health services (eg, maternal and childcare, essential vaccines/
immunization services, and chronic diseases management, which are key indicators of the UHC framework 
developed by the WHO) and medical services, including primary health care (PHC) and hospital care. The 
affordability of health services should consider both patients’ actual financial burden (out-of-pocket pay-
ments and catastrophic health expenditure) and government’s efforts to reduce financial burden through in-
vestments in health. Additionally, public opinion on accessibility and affordability should be included in the 
measurement. These factors are key features of the current development of China’s health system. Second, 
quality and equity dimensions should be considered in selecting indicators. Third, most data used should be 
publicly available so that the indices can be validated by others and updated in the future. After drafting a 
list of components and indicators, we engaged in three rounds of expert consultations to refine the compo-
nents and indicators. The experts consisted of academic researchers studying health systems, national health 
policy makers and health managers.

The index of accessibility has three components (Table 1). Absolute accessibility refers to access to essential 
health services. It has 9 indicators covering 4 areas of essential health services, namely, essential medical ser-
vices, essential public health services, essential medicine, and basic health insurance. Relative accessibility re-
fers to access to hospital care. This reflects the situation in China in which many patients bypass PHC and go 
directly to hospitals. The index of relative accessibility has 3 indicators, including the proportion of hospital-
ization service utilization within a county, the proportion of outpatient visits at the PHC level, and the propor-
tion of patients not using hospitalization services when recommended. Subjective perceptions of accessibility 
are measured by patients’ satisfaction with outpatient and inpatient services.

The index of affordability also has three components. Absolute affordability refers to patients’ real financial 
burdens due to seeking health services. This is measured by the incidence of catastrophic health expenditure 
(CHE). We also include the proportion of CHE among those with low income to add an equity perspective. 
Relative affordability refers to the composition of medical expenditure (government investment and out-of-
pocket payments). It has three indicators: the percent of medical expenses covered by health insurance, the 
percent of out-of-pocket payments in total health expenditure, and the percent of total health expenditure in 
gross domestic product (GDP). Subjective perceptions of affordability are also measured by patients’ satisfac-
tion with outpatient and inpatient services.
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Table 1. Components and indicators for constructing UHC indices in China

Index Index 
component Indicator Definition/rational Data source

A
cc

es
si

bi
li

ty

Absolute 
accessibility

 1.  % of resident with access to the nearest 
health facilities within 15 min

Geographic access to essential health services NHSS

 2.  Number of physicians per 1000 population Availability of health workforce Health statistics yearbook

 3.  % of physicians with bachelor’s degree or 
above*

Measuring quality of health workforce Health statistics yearbook

 4.  Number of general practitioners per 10 000 
population

Availability of workforce for primary health care Health statistics yearbook

 5.  Number of outpatients visit per person per 
year

Utilization of outpatient services Health statistics yearbook

 6.  Annual hospitalization rate (%) Utilization of inpatient services Health statistics yearbook

 7.  Coverage of essential public health services
Covering 15 items of essential public health 
services†

Health system reform 
surveillance, CHS, CNNHS, 
PEACE Project, CCDRFS

 8.  % of PHC facilities equipped with essential 
medicine

Availability of essential medicine
Health system reform 
surveillance

 9.  Coverage of basic health insurance schemes Access to health insurance schemes Health statistics yearbook

Relative 
accessibility

10.  % of hospitalization within the county
Reflecting national policy priority that essential 
services utilization should be within local county

Health system reform 
surveillance

11.  % of outpatient service utilization at PHC 
level

Reflecting national policy priority to attract more 
patients to use PHC services

Health statistics yearbook

12.  % of patients recommended but not using 
inpatient service

Reflecting patients’ access to inpatient survey NHSS

Subjective 
perception on 
accessibility

13.  Patients’ satisfaction with outpatient services
Patients’ objective perception on accessibility to 
outpatient services

NHSS

14.  Patients’ satisfaction with inpatient services
Patients’ objective perception on accessibility to 
inpatient services

NHSS

A
ff

or
da

bi
li

ty

Absolute 
affordability

15.  % of catastrophic health expenditure
Reflecting patients’ financial burden due to 
seeking health services

CFPS, NHSS.

16.  % of catastrophic health expenditure among 
low income group

Reflecting poor patients’ financial burden due to 
seeking health services

CFPS

Relative 
affordability

17.  % of medical expenses covered by health 
insurance

Reflecting health insurance’s role on reducing 
patients’ financial burden

Health system reform 
surveillance

18.  % of out of pocket payment in total health 
expenditure

Reflecting patients’ overall financial burden Health statistics yearbook

19.  % of total health expenditure in GDP Reflecting overall health financing Health statistics yearbook

Subjective 
perception on 
affordability

20.  Patients’ satisfaction with outpatient services
Patients’ objective perception on affordability to 
outpatient services

NHSS

21.  Patients’ satisfaction with inpatient services
Patients’ objective perception on affordability to 
inpatient services

NHSS

UHC – universal health coverage, PHC – primary health care, GDP – gross domestic product, NHSS – National health services survey, CHS – China Hyper-
tension Survey, CNNHS – China National Nutrition and Health Survey, PEACE – China Patient-Centered Evaluative Assessment of Cardiac Events Project, 
CCDRFS – China Chronic Disease and Risk Factors Surveillance, CFPS – China Family Panel Studies
*Due to the unique history of medical education in China, licensed doctors have various education backgrounds, including: 1. medical university, graduated 
with a bachelor’s degree of medicine (5 y of medical education after high school); 2. junior medical college (3 years of medical education after high school); 3. 
technical school (3 years of medical education after middle school).
†Including 4 indicators of maternal and child care (1. antenatal care coverage (at least four times during pregnancy), 2. health management coverage for chil-
dren <3 years, 3. postpartum care coverage, and 4. physical examination coverage for children <5 years), 6 indicators of chronic diseases, mental health, and 
aging-health care (1. hypertension management rate, 2. type 2 diabetes management rate, 3. severe mental illness management rate, 4. health management cov-
erage for older adults >65 years, 5. hypertension control rate, 6. type 2 diabetes control rate), and 5 immunization rates indicators (1. diphtheria-tetanus-per-
tussis (DTP3) immunization coverage <5 years, 2. bacillus Calmette-Guérin (BCG) immunization coverage <5 years, 3. measles immunization coverage <5 
years, 4. poliomyelitis immunization coverage <5 years, 5. hepatitis B immunization coverage <5 years).

Indicator data sources

Data for the 19 indicators were drawn from three sources: health statistics yearbooks, nationally representa-
tive surveys, and health system reform surveillance. Since all selected data are open access, ethical approval 
was not required.

The health statistics yearbooks contain routine monitoring data on human resources for health, health service 
utilization, and health outcomes at the national and provincial levels. Data from 2003 to 2018 were extracted 
and included in the analysis [8].
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Data from various nationally representative surveys were included. Since 1993, the National Health Commis-
sion conducted national health services survey every five years. The national health services survey collected 
information on health needs and service utilization using a repeated cross-sectional study design [9,10]. Indi-
cators for geographic access to the nearest health facilities, patients needing but not using inpatient services, 
and patients’ satisfaction with outpatient and inpatient services were extracted from the national health service 
survey reports from 2003 to 2018. Data on CHE among the whole population and the low-income subpop-
ulation were drawn from the China Family Panel Studies (CFPS). CFPS is a nationally representative, annual 
longitudinal survey of Chinese communities, families, and individuals launched in 2010 by Peking University. 
Four rounds of CFPS data (2010, 2012, 2014, 2016) were analysed to obtain the CHE incidence. CHE before 
2010 was calculated based on the national health services survey [10]. In addition, we obtained the data on 
chronic diseases management (calculated in the essential public health services data) from multiple national-
ly representative surveys: control rates for hypertension from the China Hypertension Survey, the China Na-
tional Nutrition and Health Survey, and the China Patient-Centered Evaluative Assessment of Cardiac Events 
(PEACE) Million Persons Project [11-13]. Data on the blood glucose control rate among diabetes patients was 
from the China Chronic Disease and Risk Factors Surveillance study [4]. The indicators estimated from mul-
tiple data sources (CHE, hypertension) are comparable.

The National Health Commission has been gathering surveillance data to monitor the progress of the health 
system reforms. Data on the coverage of essential public health services (maternal and childcare, essential vac-
cines / immunization services), the percent of PHC facilities equipped with essential medicine, and the percent 
of medical expenses covered by health insurance are collected from this health system surveillance.

Longitudinal data from 2002 to 2018 were extracted to analyse changes in the trend towards UHC. Some in-
dicators had missing values. For example, data on patients’ satisfaction with outpatient and inpatient services 
was drawn from the national health services survey, which was only available for four years (2003, 2008, 
2013, and 2018). Missing values were estimated by interpolation and extrapolation based on linear regression 
[14]. Two indicators (availability of essential medicine and proportion of hospitalization within their counties) 
were not included in the final index calculation due to data availability of less than 25% at the time of analysis.

Index construction

Before constructing the indices, all indicators were standardized, resulting in values ranging from 0 to 100 and 
with 100 as the target. Some indicators can be incorporated directly into the index without being standardized, 
for example, the percentage of residents with access to a health facility within 15 minutes (target value should 
be 100%). Other indicators need to be transformed based on a target value. These target values were drawn 
from either national policy targets or international standards. For example, the National Plan for a Healthy 
China 2030 set a target to have 3 physicians per 1000 people. This was used as the target value for this indi-
cator. The transformed indicator value was equal to (x/3) × 100%. For the percentage of CHE, the minimum 
global value was 1%, and the maximum value was 28% in 2015 [2]. The transformed indicator value was set 
as (x-28%)/(1%-28%) × 100%. (see Appendix S1 of the Online Supplementary Document for the transfor-
mation formulas for all indicators.)

We used geometric means to calculate the indices of accessibility and affordability. Geometric means favour 
equal coverage levels across services as opposed to higher coverage for some services at the expense of others 
and can increase the sensitivity of the UHC index to the very low value of individual indicators. Geometric 
means were frequently used to develop such index, mostly drawing inspiration from the Human Develop-
ment Index. [15] The WHO/World Bank version of UHC index [2], and a few other studies on UHC indices 
[16,17] also used geometric means. This was a three-step process (Figure 1). First, individual indicators (1 
to 5) were merged into an index of essential medical services by calculating the geometric means. Second, the 
index of essential medical services, essential public health services, essential medicine, and basic health insur-
ance were converted into an index of absolute accessibility. Similarly, indices of relative accessibility, absolute 
and relative affordability, and patient perceptions of accessibility and affordability were calculated. Third, the 
index of accessibility was calculated based on absolute accessibility, relative accessibility, and patient percep-
tions. The index of affordability was calculated based on absolute affordability, relative affordability, and pa-
tient perceptions. The values of the accessibility and affordability indices ranged from 1 to 100, with 100 as 
the ideal target value.

Statistical analysis

We performed sensitivity analyses under different scenarios to examine the robustness of our results. In sce-
nario 1, the indices of accessibility and affordability were calculated from the original indicators, without using 
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the step-by-step calculation process from individual indicators through sub-index to overall index. In scenar-
io 2, we used the arithmetic mean to calculate the indices instead of using geometric means. In scenario 3, we 
only use the data available to us without any imputation. Finally, in scenario 4, indices were repeatedly calcu-
lated with one indicator removed from the calculation each time. The sensitivity analysis results are reported 
in Appendix S2 of the Online Supplementary Document.

We used single-group interrupted time-series (ITS) analysis to assess the association between the 2009 health 
system reform and the indices of accessibility and affordability. The analysis results are reported in Appendix 
S3 of the Online Supplementary Document.

Provinces in China have imbalanced progress in socioeconomic and health development. We calculated the 
indices of accessibility and affordability for 25 provinces in mainland China (Inner Mongolia, Hainan, Tibet, 
Qinghai, and Ningxia were excluded) with available data from 2018. The 25 provinces were compared in 
terms of accessibility and affordability. The analysis results are reported in Appendix S4 of the Online Sup-
plementary Document.

Ethical approval

Not required.

RESULTS
Changing trend of individual indicators

Table 2 shows that the values of 14 of the 15 indicators improved, and only the proportion of outpatient 
visits at the PHC level decreased over time (from 94.2 in 2002 to 57.6 in 2018). Four indicators improved 
more than 40 points since 2002, including essential health insurance coverage (from 7.3 in 2002 to 96.3 in 
2018), annual hospitalization rate (from 38.9 in 2002 to 100 in 2018), the health care reimbursement rate 
(from 16.0 in 2002 to 67.1 in 2018), and the number of outpatient visits per capita (from 32.2 in 2002 to 
78.3 in 2018).

The five indicators with the lowest values in 2018 were the number of general practitioners (44.0), the num-
ber physicians with bachelor’s degrees or higher (62.5), the incidence of catastrophic health expenditure in the 
low-income sub-population (38.4), the proportion of outpatient visits at the PHC level (57.6), and essential 
public health services coverage (65.4).

Indicator 1: % of resident with access to the nearest health 
facilities within 15 minutes

Indicator 2: Number of physicians per 1000 population
Indicator 3: % of physicians with bachelor’s degree or above

Indicator: 4 Number of general practitioners per 10,000 
population

Indicator 5: Number of outpatients visit per person per year
Indicator 6: Annual hospitalization rate (%)

Indicator 7: Coverage of essential public health services
Indicator 8: % of PHC facilities equipped with essential 

medicine
Indicator 9: Coverage of basic health insurance schemes

Indicator 10: % of hospitalization within the county
Indicator 11: % of outpatient service utilization at PHC level

Indicator 12: % of patients recommended but not using 
inpatient service

Indicator 13: Patients’ satisfaction with outpatient services
Indicator 14: Patients’ satisfaction with inpatient services

Indicator 15: % of catastrophic health expenditure
Indicator 16: % of catastrophic health expenditure among low 

income group
Indicator 17: % of medical expenses covered by health 

insurance
Indicator 18: % of out of pocket payment in total health 

expenditure
Indicator 19: % of total health expenditure in GDP

Essential medical services

Essential public health services 
(Indicator 7)
Essential medicine (Indicator 8)
Essential medical insurance
(Indicator 9)

Relative accessibility

Absolute accessibility

Subjective perception

Accessibility index

Relative affordability

Absolute affordability
Affordability index

6 (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼1 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼2 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼3 ×

1 − 3 (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼17 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼18 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼19)

1-3 (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼10 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼11 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼12)

1 − 4 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑚𝑚𝑚𝑚 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 ℎ𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼ℎ ×

1 − 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼13 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼14

1 − 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼15 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼16

3 (𝐴𝐴𝐴𝐴𝑝𝑝𝑝𝑝𝐴𝐴𝐴𝐴𝐼𝐼𝐼𝐼𝑚𝑚𝑚𝑚𝑝𝑝𝑝𝑝𝐼𝐼𝐼𝐼𝑚𝑚𝑚𝑚 × 𝑅𝑅𝑅𝑅𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑅𝑅𝑅𝑅𝑚𝑚𝑚𝑚 × 𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑅𝑅𝑅𝑅𝑚𝑚𝑚𝑚)

3 (𝐴𝐴𝐴𝐴𝑝𝑝𝑝𝑝𝐴𝐴𝐴𝐴𝐼𝐼𝐼𝐼𝑚𝑚𝑚𝑚𝑝𝑝𝑝𝑝𝐼𝐼𝐼𝐼𝑚𝑚𝑚𝑚 × 𝑅𝑅𝑅𝑅𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑅𝑅𝑅𝑅𝑚𝑚𝑚𝑚 × 𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑅𝑅𝑅𝑅𝑚𝑚𝑚𝑚)

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼4 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼5 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼6)

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑚𝑚𝑚𝑚 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐴𝐴𝐴𝐴𝑝𝑝𝑝𝑝𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑚𝑚𝑚𝑚)

Figure 1. Calculation method for the Index of accessibility and Index of affordability.
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Table 2. Scores of all indicators of accessibility and affordability at the national level from 2002 to 2018 (full marks = 100)*

Indicators 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Absolute accessibility 23.6 24.6 27.7 29.7 33.2 37.0 39.3 47.0 51.7 55.4 58.8 62.2 64.2 65.9 68.1 70.8 73.8

% of resident with access 
to the nearest health 
facilities within 15 min

79.9‡ 79.9 79.8‡ 79.7‡ 79.6‡ 79.5‡ 79.4 80.3‡ 81.2‡ 82.2‡ 83.1‡ 84.0 85.2‡ 86.4‡ 87.5‡ 88.7‡ 89.9

Number of physicians 
per 1000 population

39.0 40.7 41.7 41.3 42.7 43.3 45.0 47.7 49.0 49.7 52.7 55.7 58.0 61.3 64.0 68.0 72.0

% of physicians with 
bachelor’s degree or 
above

33.5 35.2‡ 36.8‡ 38.5 41.6‡ 44.8‡ 47.9‡ 51.0 51.5 53.0‡ 54.5 57.2 56.8‡ 56.4 58.3 60.1 62.5

Number of general 
practitioners per 10 000 
population

2.1‡ 2.1‡ 2.1‡ 2.1‡ 2.1‡ 2.1‡ 2.1‡ 5.8‡ 9.5‡ 13.2‡ 16.2 21.4 25.4 27.4 30.2 36.4 44.0

Number of outpatients 
visit per person per year

32.2 35.4 40.4 41.2 44.7 47.0 48.6 54.1 57.3 61.2 67.1 71.1 73.7 73.7 75.0 77.6 78.3

Annual hospitalization 
rate (%)

38.9 39.3 42.8 45.8 50.1 62.0 72.2 82.9 88.3 94.8 100 100 100 100 100 100 100

Coverage of essential 
public health services

46.1† 47.0† 48.3† 49.3† 50.0† 51.0† 50.6† 50.5† 54.5† 55.3† 55.6† 55.4† 56.1† 60.5† 65.5† 65.5† 65.4†

% of PHC facilities 
equipped with essential 
medicine

NA NA NA NA NA NA NA NA NA NA NA NA NA 92.3 84.9 NA NA

Coverage of basic health 
insurance schemes

7.3 8.4 15.7 24.2 43.2 71.8 86.9 92.5 94.6 96.9 99.1 100 97.5 97.2 95.7 94.2 96.3

Relative accessibility 81.4 80.5 80.1 79.6 79.1 78.6 75.5 78.0 78.9 78.2 77.6 77.7 75.0 73.3 70.9 69.2 67.3

% of hospitalization 
within the county

NA NA NA NA NA NA NA NA NA NA NA NA NA 79.7 76.4 81.6 81.7

% of outpatient service 
utilization at PHC level

94.2‡ 92.1‡ 89.9‡ 87.8‡ 85.6‡ 83.5‡ 76.1 79.5 79.7 76.7 74.1 72.8 68.5 66.1 62.6 60.3 57.6

% of patients 
recommended but not 
using inpatient service

70.4‡ 70.4 71.3‡ 72.2‡ 73.1‡ 74.0‡ 74.9 76.5‡ 78.1‡ 79.7‡ 81.3‡ 82.9 82.0‡ 81.2‡ 80.3‡ 79.5‡ 78.6

Subjective perception 
on accessibility & 
affordability

50.3 50.3 51.7 53.2 54.6 55.9 57.3 60.2 63.1 65.9 68.8 71.7 72.9 74.0 75.2 76.3 77.5

Patients’ satisfaction with 
outpatient services

57.1‡ 57.1 57.4‡ 57.8‡ 58.1‡ 58.5‡ 58.8 62.3‡ 65.9‡ 69.4‡ 73.0‡ 76.5 77.2‡ 77.9‡ 78.6‡ 79.3‡ 80.0

Patients’ satisfaction with 
inpatient services

44.3‡ 44.3 46.6‡ 48.9‡ 51.2‡ 53.5‡ 55.8 58.1‡ 60.4‡ 62.6‡ 64.9‡ 67.2 68.8‡ 70.3‡ 71.9‡ 73.4‡ 75.0

Absolute affordability 46.6 46.6 44.6 42.7 40.7 38.7 36.7 34.1 30.5 38.1 37.8 43.2 48.5 50.3 52.1 52.1 52.1

% of catastrophic health 
expenditure

58.5‡ 58.5 57.2‡ 55.9‡ 54.5‡ 53.2‡ 51.9 53.2‡ 52.4 55.9 55.2 60.5‡ 65.8 68.2‡ 70.6 70.6‡ 70.6‡

% of catastrophic health 
expenditure among low 
income group

37.0‡ 37.0 34.8‡ 32.6‡ 30.4‡ 28.2‡ 25.9 21.8‡ 17.7 25.9 25.9 30.8‡ 35.7 37.0‡ 38.4 38.4‡ 38.4‡

Relative affordability 35.3 35.8 39.4 42.3 45.2 48.3 52.5 56.8 58.8 61.3 64.4 67.0 69.0 72.2 74.2 74.5 75.4

% of medical expenses 
covered by health 
insurance

16.0‡ 16.0 20.6‡ 25.2‡ 29.9‡ 34.5‡ 39.1 42.7‡ 47.8‡ 52.1‡ 57.5‡ 62.9 64.8 65.8 67.5 67.1 67.1

% of out of pocket 
payment in total health 
expenditure

51.0 53.3 56.0 57.7 61.2 67.5 71.9 75.5 78.1 78.7 79.3 79.8 82.1 85.4 86.0 86.0 86.2

% of total health 
expenditure in GDP

53.7 54.0 52.9 52.1 50.6 48.3 51.3 56.7 54.6 56.1 58.6 60.0 61.8 67.1 70.2 71.7 74.1

Index of accessibility 45.9 46.4 48.6 50.1 52.3 54.6 55.4 60.4 63.6 65.9 68.0 70.3 70.5 71.0 71.4 72.1 72.8

Index of affordability 45.4 45.7 46.6 47.1 47.5 47.8 48.4 49.4 49.1 54.5 56.2 60.5 63.7 65.6 67.2 67.5 68.0

PHC – primary health care, N/A – not available

*Note: The indicators 8 and 10 did not have widespread data availability and were excluded from the index calculations.

†Different methodology.

‡Estimated value.
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Index of accessibility

Among the three components of accessibility, absolute accessibility had the most significant improvement. 
In 2002, the absolute accessibility index was 23.6. It increased to 47.0 by 2009. After the health care reforms 

were implemented in 2009, the absolute accessi-
bility index further increased to 73.8. The index 
of subjective perceptions of accessibility has also 
improved, from 50.3 in 2002 to 60.2 in 2009 and 
then to 77.5 in 2018. However, relative accessibil-
ity was decreasing. In 2002, the index of relative 
accessibility was 81.4, which is a relatively high 
level, and then declined to 78.0 by 2009, and it 
dropped further to 67.3 in 2018 (Figure 2). The 
ITS analysis results showed that the 2009 health 
system reform significantly increased the index of 
absolute accessibility and the index of subjective 
perceptions. The index of relative accessibility had 
an immediate increase after 2009, but then contin-
ued to decline (Appendix S3 in the Online Sup-
plementary Document).

Index of affordability

Among the three components of affordability, the 
sub-index with the highest improvement was the 
relative affordability. In 2002, the relative afford-
ability score was 35.3. It increased to 56.3 by 2009 
and further increased to 75.4 in 2018. The trend 
in the index of absolute affordability was not lin-
ear. Between 2002 and 2010, this sub-index de-
clined from 46.6 to 30.5. However, the trend be-
gan to reverse after 2010, increasing to 52.1 by 
2018 (Figure 3). The ITS analysis results showed 
that the 2009 health system reform reversed the 
decline trend of the index of absolute affordability 
(P < 0.01), but slightly slowed down the increasing 
trend of the index of relative affordability (Appen-
dix S3 in the Online Supplementary Document).

DISCUSSION
China’s progress towards UHC

This study applied the WHO indices for UHC to the Chinese context to measure and monitor China’s prog-
ress towards UHC. The results show that access to essential health services (absolute access) has increased 
since 2002. The strengthening of the health system, especially in terms of human resources and health financ-
ing, is the main driving force behind the improvement. Due to the expansion of medical education, China has 
trained an increasing number of physicians and nurses, which has led to an improved supply of health pro-
fessionals [18,19]. China developed basic health insurance schemes for urban employees in 1998, for rural 
residents in 2003, and for urban residents in 2007 [20]. The majority of China’s population has been covered 
by these health insurance schemes. These increasing financial and human resources have encouraged the Chi-
nese population to satisfy their unmet health needs and use more outpatient and inpatient services [10,21,22].

Despite the increase in absolute accessibility, the index of relative accessibility declined, reflecting that more 
patients are using hospital care rather than primary health care. PHC in China is struggling to attract qualified 
health workers and patients [23,24]. Although China is struggling to build a tiered service delivery system 
with a focus on PHC, patients still do not trust the quality of PHC services and instead swarm to large hospi-
tals, even for minor illnesses [25]. In this situation, patients’ subjective feelings about difficulties in seeing a 
doctor are mainly about seeing a specialized doctor in a large hospital [23,26].
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Figure 2. Change in index of accessibility in China (2002-2018).

Figure 3. Change in Index of affordability in China (2002-2018).
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The index of affordability showed a different story. Before 2009, the public had severe complaints about the 
financial burden of medical services. The index of absolute affordability decreased between 2002-2009, re-
flecting that patients, especially low-income patients, were increasingly suffering from CHE. The main reason 
was that the uncontrolled escalation of medical expenses surpassed the growth rate of people’s income [27]. 
The health system reforms that started in 2009 focused on controlling medical expenses. Government finan-
cial investment, public hospital reform, PHC reform, and essential medicine and health financing reforms all 
contributed to the improvements in financial protection between 2009 and 2018 [4,28]. The trend in abso-
lute affordability in this study exhibited a clear turning point in 2010. Recent publications have also reported 
this improved financial protection [26,29,30]. However, studies at the subnational level and of certain popu-
lation groups suggest that the rate of catastrophic health expenses has not declined since 2011 [31,32]. More 
evidence is needed to validate the changing trends in financial risk protection in China.

Although there has been some improvement, the population in China still face a high financial burden when 
using medical services. The most recently available data showed that the incidence of CHE was 8.94% in 2016, 
and even higher for the low-income subpopulation [30,33]. However, for most OECD countries, the average 
CHE rate is approximately 5.8% [34]. China still has a long way to go in achieving UHC through financial pro-
tection, especially for low-income households, those in less developed areas, and those with chronic diseases.

Although the ITS analysis cannot fully explain the causal relationship between health system reform starting 
in 2009 and the changing trend in accessibility and affordability, the continuing declining trend of the in-
dex of relative accessibility implies that people’s preferences to use hospital care rather than PHC did has not 
changed after the health system reform. The sharp turning of the index of absolute affordability implies that the 
health system reform has contributed significantly to reduce the financial burden due to using health services.

Discussion on the methodology

To our knowledge, this study is the first to adapt the WHO UHC indices to the context of a specific country. 
First, although the health system in China has made impressive improvements in recent decades, the fragmen-
tation between hospital care and PHC has become a critical bottleneck for UHC progress. A UHC index that 
does not consider this key feature is not sufficient for suggesting further policy directions for achieving UHC. 
Second, since 2005, the public outcry about difficulties in accessing health services and about high medical 
expenses has largely guided China’s health system reform priorities. However, there is no consensus on the 
extent to which these issues have been addressed in the new round of health system reforms. The UHC indi-
ces in this study included people’s subjective feelings about the outpatient and inpatient services and showed 
the overall improvement in accessibility and affordability of health services since 2009. Third, UHC indices at 
the national level can enrich analyses by using more available data. This wide range of data used in this study 
allows us to comprehensively capture the dimensions of accessibility and affordability. It also provides a basis 
for analysing the changing trends in affordability and accessibility over the last 17 years and to compare these 
trends between provinces.

This study developed two independent indices for accessibility and affordability. These two aspects of UHC 
may be mutually reinforcing. On the one hand, increased use of outpatient and inpatient services inevitably 
lead to higher medical expenses and consequently a higher financial burden, while limited access to and un-
deruse of health services often go hand-in-hand with a lower financial burden. On the other hand, a higher 
financial burden may prevent people from using health services, especially those with low incomes. This anal-
ysis can help provinces identify their specific challenges and propose prioritized policy options to improve 
health service accessibility and affordability.

One key limitation of this study is data availability [35]. Some indicators have missing values, especially at the 
provincial level. We used interpolation and extrapolation based on linear regression to impute these missing 
values [15]. As a result, indicators with more data points may have a greater weight in the calculation of the 
index. Equity and quality are critical dimensions of UHC, and we have included some indicators to measure 
equity. For example, we reported the CHE in both general population and low-income population (represents 
20% of the population with the lowest income) to capture the equity in affordability, and the physicians’ edu-
cation was used as a proxy indicator of quality in accessing health services. But for most of the indicators, data 
on the equity distribution across socio-economic groups were unavailable and therefore not included in the 
analysis. Future studies should include more valid data sources to strengthen the equity and quality compo-
nents of the UHC indices, to validate the key findings on financial risk protection and to further monitor UHC 
progress at the national and subnational levels.
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CONCLUSION
China has made great progress in increasing the accessibility and affordability of health services since the health 
system reforms in 2009. However, integrating primary health care and hospital care and containing escalat-
ing medical expenditure to further reduce patients’ financial burdens are key challenges for strengthening the 
Chinese health system.

Acknowledgments: This manuscript is based on research funded by the China-WHO Biennial Collaborative Projects 
“Evaluation Index of Accessibility and Affordability of Health Services in China under the Context of Universal Health 
Coverage (UHC)” and by the Department of Health System Reform, National Health Committee of China. We acknowl-
edge the support from all experts in three rounds of expert consultations, for their help in study design, methodology and 
interpretation. Since all selected data are second-hand anonymous data, ethical approval was not required.

Funding: This work is supported by the China-WHO Biennial Collaborative Projects “Evaluation Index of Accessibility 
and Affordability of Health Services in China under the Context of Universal Health Coverage (UHC)” [WHO Reference 
2019/891996-0] and by the Department of Health System Reform, National Health Committee of China. The funder of 
the study had no role in the study design, data collection, data analysis, data interpretation, or writing of the paper. The 
corresponding author had full access to all of the data and the final responsibility to submit for publication.

Authorship contributions: XL and QM conceived and designed the study. HZ did a literature review. ZW compiled the 
databases and conducted data analysis. ZW and HZ prepared the tables, figures and maps; XL, ZW, and HZ wrote the 
first draft of the manuscript. QM contributed to and critically revised the manuscript. All authors reviewed and approved 
the final manuscript.

Competing interests: The authors completed the ICMJE Unified Competing Interest form (available upon request from 
the corresponding author), and declare no conflicts of interest.

Additional material
Online Supplementary Document

RE
FE

RE
N

C
E

S

 1  WHO, The World Bank. Tracking Universal Health Coverage: 2017 Global Monitoring Report 2017. Geneva: WHO; 2017.
 2  Hogan DR, Stevens GA, Hosseinpoor AR, Boerma T. Monitoring universal health coverage within the Sustainable Develop-

ment Goals: development and baseline data for an index of essential health services. Lancet Glob Health. 2018;6:e152-68. 
Medline:29248365 doi:10.1016/S2214-109X(17)30472-2

 3  GBD 2019 Universal Health Coverage Collaborators. Measuring universal health coverage based on an index of effective cov-
erage of health services in 204 countries and territories, 1990–2019: a systematic analysis for the Global Burden of Disease 
Study 2019. Lancet. 2020;396:1250-84. Medline:32861314 doi:10.1016/S0140-6736(20)30750-9

 4  Meng Q, Mills A, Wang L, Han Q. What can we learn from China’s health system reform? BMJ. 2019;365:l2349. Med-
line:31217222 doi:10.1136/bmj.l2349

 5  Aday L, Andersen R, Fleming G, editors. Health care in the U.S.: equitable for whom? Beverly Hills, CA: Sage. 1980.
 6  Andersen RM, McCutcheon A, Aday LA, Chiu GY, Bell R. Exploring dimensions of access to medical care. Health Serv Res. 

1983;18:49-74. Medline:6841113
 7  Yip W, Fu H, Chen AT, Zhai T, Jian W, Xu R, et al. 10 years of health-care reform in China: progress and gaps in Universal 

Health Coverage. Lancet. 2019;394:1192-204. Medline:31571602 doi:10.1016/S0140-6736(19)32136-1
 8  National Health Commission of the People’s Republic of China. 2019 China Health Statistical Yearbook. Beijing, China: Pe-

king Union Medical College Publishing House; 2019.
 9  Xu L, Wang Y, Collins CD, Tang S. Urban health insurance reform and coverage in China using data from National Health 

Services Surveys in 1998 and 2003. BMC Health Serv Res. 2007;7:37. Medline:17335584 doi:10.1186/1472-6963-7-37
10  Meng Q, Xu L, Zhang Y, Qian J, Cai M, Xin Y, et al. Trends in access to health services and financial protection in Chi-

na between 2003 and 2011: a cross-sectional study. Lancet. 2012;379:805-14. Medline:22386034 doi:10.1016/S0140-
6736(12)60278-5

11  WHO. Primary Health Care on the Road to Universal Health Coverage: 2019 Global Monitoring Report. Geneva: WHO; 2019.
12  Wang J, Zhang L, Wang F, Liu L, Wang H. Prevalence, awareness, treatment, and control of hypertension in China: results 

from a national survey. Am J Hypertens. 2014;27:1355-61. Medline:24698853 doi:10.1093/ajh/hpu053
13  Lu J, Lu Y, Wang X, Li X, Linderman GC, Wu C, et al. Prevalence, awareness, treatment, and control of hypertension in 

China: data from 17 million adults in a population-based screening study (China PEACE Million Persons Project). Lancet. 
2017;390:2549-58. Medline:29102084 doi:10.1016/S0140-6736(17)32478-9

14  Junninen H, Niska H, Tuppurainen K, Ruuskanen J, Kolehmainen M. Methods for imputation of missing values in air quality 
data sets. Atmos Environ. 2004;38:2895-907. doi:10.1016/j.atmosenv.2004.02.026

15  Klugman J, Rodríguez F, Choi H-J. The HDI 2010: new controversies, old critiques. J Econ Inequal. 2011;9:249-88. doi:10.1007/
s10888-011-9178-z

http://jogh.org/documents/2021/jogh-11-08005-s001.pdf
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29248365&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29248365&dopt=Abstract
https://doi.org/10.1016/S2214-109X(17)30472-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32861314&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30750-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31217222&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31217222&dopt=Abstract
https://doi.org/10.1136/bmj.l2349
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6841113&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31571602&dopt=Abstract
https://doi.org/10.1016/S0140-6736(19)32136-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17335584&dopt=Abstract
https://doi.org/10.1186/1472-6963-7-37
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22386034&dopt=Abstract
https://doi.org/10.1016/S0140-6736(12)60278-5
https://doi.org/10.1016/S0140-6736(12)60278-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24698853&dopt=Abstract
https://doi.org/10.1093/ajh/hpu053
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29102084&dopt=Abstract
https://doi.org/10.1016/S0140-6736(17)32478-9
https://doi.org/10.1016/j.atmosenv.2004.02.026
https://doi.org/10.1007/s10888-011-9178-z
https://doi.org/10.1007/s10888-011-9178-z


Liu et al.
V

IE
W

PO
IN

TS
RE

SE
A

RC
H

 T
H

E
M

E
 4

: H
E

A
LT

H
 

TR
A

N
SI

TI
O

N
S 

IN
 C

H
IN

A

2021  •  Vol. 11  •  08005 10 www.jogh.org •  doi: 10.7189/jogh.11.08005

16  Wagstaff A, Dmytraczenko T, Almeida G, Buisman L, Hoang-Vu Eozenou P, Bredenkamp C, et al. Assessing Latin Amer-
ica’s progress toward achieving universal health coverage. Health Aff (Millwood). 2015;34:1704-12. Medline:26438747 
doi:10.1377/hlthaff.2014.1453

17  Fitzpatrick C, Bangert M, Mbabazi PS, Mikhailov A, Zoure H, Rebollo MP, et al. Monitoring equity in universal health cover-
age with essential services for neglected tropical diseases: an analysis of data reported for five diseases in 123 countries over 9 
years. Lancet Glob Health. 2018;6:e980-8. Medline:30054258 doi:10.1016/S2214-109X(18)30307-3

18  Hou J, Michaud C, Li Z, Dong Z, Sun B, Zhang J, et al. Transformation of the education of health professionals in China: prog-
ress and challenges. Lancet. 2014;384:819-27. Medline:25176552 doi:10.1016/S0140-6736(14)61307-6

19  Anand S, Fan VY, Zhang J, Zhang L, Ke Y, Dong Z, et al. China’s human resources for health: quantity, quality, and distribu-
tion. Lancet. 2008;372:1774-81. Medline:18930528 doi:10.1016/S0140-6736(08)61363-X

20  Meng Q, Fang H, Liu X, Yuan B, Xu J. Consolidating the social health insurance schemes in China: towards an equitable and 
efficient health system. Lancet. 2015;386:1484-92. Medline:26466052 doi:10.1016/S0140-6736(15)00342-6

21  Liu GG, Vortherms SA, Hong X. China’s Health Reform Update. Annu Rev Public Health. 2017;38:431-48. Medline:28125384 
doi:10.1146/annurev-publhealth-031816-044247

22  Marten R, McIntyre D, Travassos C, Shishkin S, Longde W, Reddy S, et al. An assessment of progress towards universal health 
coverage in Brazil, Russia, India, China, and South Africa (BRICS). Lancet. 2014;384:2164-71. Medline:24793339 doi:10.1016/
S0140-6736(14)60075-1

23  Li X, Lu J, Hu S, Cheng KK, De Maeseneer J, Meng Q, et al. The primary health-care system in China. Lancet. 2017;390:2584-
94. Medline:29231837 doi:10.1016/S0140-6736(17)33109-4

24  Wu D, Lam TP. Underuse of Primary Care in China: The Scale, Causes, and Solutions. J Am Board Fam Med. 2016;29:240-7. 
Medline:26957381 doi:10.3122/jabfm.2016.02.150159

25  Yip W, Fu H, Chen AT, Zhai T, Jian W, Xu R, et al. 10 years of health-care reform in China: progress and gaps in Universal 
Health Coverage. Lancet. 2019;394:1192-204. Medline:31571602 doi:10.1016/S0140-6736(19)32136-1

26  Yip W, Hsiao W. Harnessing the privatisation of China’s fragmented health-care delivery. Lancet. 2014;384:805-18. Med-
line:25176551 doi:10.1016/S0140-6736(14)61120-X

27  Tang S, Tao J, Bekedam H. Controlling cost escalation of healthcare: making universal health coverage sustainable in China. 
BMC Public Health. 2012;12 Suppl 1:S8. Medline:22992484 doi:10.1186/1471-2458-12-S1-S8

28  Liu X, Xu J, Yuan B, Ma X, Fang H, Meng Q. Containing medical expenditure: lessons from reform of Beijing public hospitals. 
BMJ. 2019;365:l2369. Medline:31227508 doi:10.1136/bmj.l2369

29  Ta Y, Zhu Y, Fu H. Trends in access to health services, financial protection and satisfaction between 2010 and 2016: Has 
China achieved the goals of its health system reform? Soc Sci Med. 2020;245:112715. Medline:31825797 doi:10.1016/j.
socscimed.2019.112715

30  Ma X, Wang Z, Liu X. Progress on Catastrophic Health Expenditure in China: Evidence from China Family Panel Studies (CFPS) 
2010 to 2016. Int J Environ Res Public Health. 2019;16:4775. Medline:31795178 doi:10.3390/ijerph16234775

31  Fang H, Eggleston K, Hanson K, Wu M. Enhancing financial protection under China’s social health insurance to achieve uni-
versal health coverage. BMJ. 2019;365:l2378. Medline:31227485 doi:10.1136/bmj.l2378

32  Jing Z, Chu J, Imam Syeda Z, Zhang X, Xu Q, Sun L, et al. Catastrophic health expenditure among type 2 diabetes mellitus 
patients: A province-wide study in Shandong, China. J Diabetes Investig. 2019;10:283-9. Medline:30044060 doi:10.1111/
jdi.12901

33  Zhao Y, Atun R, Oldenburg B, McPake B, Tang S, Mercer SW, et al. Physical multimorbidity, health service use, and catastroph-
ic health expenditure by socioeconomic groups in China: an analysis of population-based panel data. Lancet Glob Health. 
2020;8:e840-9. Medline:32446349 doi:10.1016/S2214-109X(20)30127-3

34  OECD. Health at a Glance 2019: OECD indicators. Paris: OECD Publishing; 2019.
35  Xu Z, Chau SN, Chen X, Zhang J, Li Y, Dietz T, et al. Assessing progress towards sustainable development over space and time. 

Nature. 2020;577:74-8. Medline:31894145 doi:10.1038/s41586-019-1846-3

RE
FE

RE
N

C
E

S

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26438747&dopt=Abstract
https://doi.org/10.1377/hlthaff.2014.1453
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30054258&dopt=Abstract
https://doi.org/10.1016/S2214-109X(18)30307-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25176552&dopt=Abstract
https://doi.org/10.1016/S0140-6736(14)61307-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18930528&dopt=Abstract
https://doi.org/10.1016/S0140-6736(08)61363-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26466052&dopt=Abstract
https://doi.org/10.1016/S0140-6736(15)00342-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28125384&dopt=Abstract
https://doi.org/10.1146/annurev-publhealth-031816-044247
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24793339&dopt=Abstract
https://doi.org/10.1016/S0140-6736(14)60075-1
https://doi.org/10.1016/S0140-6736(14)60075-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29231837&dopt=Abstract
https://doi.org/10.1016/S0140-6736(17)33109-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26957381&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26957381&dopt=Abstract
https://doi.org/10.3122/jabfm.2016.02.150159
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31571602&dopt=Abstract
https://doi.org/10.1016/S0140-6736(19)32136-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25176551&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25176551&dopt=Abstract
https://doi.org/10.1016/S0140-6736(14)61120-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22992484&dopt=Abstract
https://doi.org/10.1186/1471-2458-12-S1-S8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31227508&dopt=Abstract
https://doi.org/10.1136/bmj.l2369
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31825797&dopt=Abstract
https://doi.org/10.1016/j.socscimed.2019.112715
https://doi.org/10.1016/j.socscimed.2019.112715
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31795178&dopt=Abstract
https://doi.org/10.3390/ijerph16234775
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31227485&dopt=Abstract
https://doi.org/10.1136/bmj.l2378
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30044060&dopt=Abstract
https://doi.org/10.1111/jdi.12901
https://doi.org/10.1111/jdi.12901
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32446349&dopt=Abstract
https://doi.org/10.1016/S2214-109X(20)30127-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31894145&dopt=Abstract
https://doi.org/10.1038/s41586-019-1846-3

