
O R I G I N A L  R E S E A R C H

Trend and Equity in Maternal and Child Health 
Resource Allocation in China Since the New 
Health System Reform: A Nationwide Study from 
2008 to 2020
Yuanna Zhou*, Lin Han*, Wuxing Zhang, Yujun Fan, Wenjian Liu , Muzi Liu, Yishan Fan, 
Xiaoyuan Qu *

School of Nursing and Health, Henan University, Kaifeng, Henan, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Xiaoyuan Qu, School of Nursing and Health, Henan University, Jinming Avenue, Kaifeng City, Henan Province, People’s Republic of 
China, Email quxiaoyuan@henu.edu.cn 

Purpose: China has made considerable efforts to promote the development of maternal and child health (MCH) care since the new 
health system reform in 2009. This study aims to evaluate the trend and equity of MCH resources allocation in China from 2008 to 
2020 and provide a reference for rational distribution of MCH resources.
Methods: Data were collected from the China Health Statistics Yearbook and China Statistics Yearbook. The number of MCH 
hospitals, licensed (assistant) physicians, registered nurses and beds were selected for the measurement of the equity of MCH 
resources allocation. The Health Resource Agglomeration Degree and Theil index were used in evaluating MCH resource allocation 
equity and to compare differences among regions.
Results: From 2008 to 2020, the average annual growth rates for MCH hospitals, beds, licensed (assistant) physicians, and registered 
nurses were 0.72%, 6.95%, 5.04%, and 9.57%, respectively. However, regional disparities in the equity of MCH resource allocation 
have been identified. Although the western region has shown growth in MCH resource allocation by geography, the agglomeration 
degree of the four indicators remains less than 1, significantly lower than the average value of greater than 2 in the eastern region. 
Additionally, the equity of human resource allocation in the western region is lower than the equity in the allocation of institutions. In 
the densely populated eastern region, the equity of MCH resource allocation by population is decreasing, with the agglomeration 
degree of all four indicators below 1 in 2020. The disparity in healthcare resource allocation within regions is the main cause of 
inequitable MCH resource allocation in China.
Conclusion: The allocation of MCH resources in China has improved since 2009, however, geographic equity needs further 
improvement, particularly in densely populated regions. Population and geographic balances should be considered in the development 
and implementation of MCH resource allocation policies, and improving intraregional equity should be the focus.
Keywords: maternal and child health, resources allocation, equity, health resource agglomeration degree, theil index

Introduction
The Millennium Development Goals (MDGs) of the United Nations include two indicators for maternal and child health 
(MCH): reducing under-five mortality and improving maternal health.1 The World Health Organization reported that in 
2015, approximately 303,000 women died during and after pregnancy and childbirth, with roughly 830 women dying 
daily from related complications worldwide.2 In 2018, 5.3 million children under five died, with high mortality rates for 
pregnant women and children mainly in developing countries.3 The Global Strategy for the Health of Women, Children, 
and Adolescents (2016–2030) proposes that by 2030, every woman, child, and adolescent in diverse environments should 
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have the right to physical and mental health and happiness.4 As a vital part of the public health system, the allocation of 
MCH care resources is crucial to the health of women and children and directly impacts the quality of MCH services.

As the world’s largest developing country, China became a signatory to the MDGs in September 2000 and included 
women and children as focus groups in the Healthy China 2030 Planning Outline.5 Over the past decades, China has 
made significant efforts to develop MCH care, especially after the 2009 health system reform. China has consistently 
increased investment in MCH care through several key measures. First, China established universal health insurance 
coverage.6 Second, China implemented the “National Essential Public Health Programmes (NEPHPs)” and the “National 
Major Public Health Services (NMPHSs).” NEPHPs are provided free at community, township, and village health 
centers, while NMPHSs are free or subsidized, prioritizing rural and poor areas in central and western China.7,8 NEPHPs 
include immunization, health management for children 0–6 years old, and antenatal and postnatal healthcare. For 
NMPHPs, central government funding for MCH was 29.05 billion RMB from 2009 to 2020. Third, China added two 
elements to the Maternal and Child Health Surveillance System. In 2010, hospital-based maternal near-miss monitoring 
was introduced to collect in-depth information on severe maternal morbidity. In 2012, population-based data on growth 
and anemia in children under five were added.9 There has been a remarkable improvement in MCH in China. The 
maternal and under-five mortality rates decreased from 31.9/100,000 and 17.2/1000 in 2009 to 16.1/100,000 and 7.1/ 
1000 in 2021.10,11 A systematic analysis from the Global Burden of Disease Study 2017 predicts that China will meet 
four MCH-related SDGs by 2030, including targets for maternal mortality, neonatal mortality, under-five mortality, and 
skilled birth attendance.12

However, progress has been uneven and inequitable among different regions within China. Low- and middle-income 
areas, such as Southwest China, have higher maternal and child mortality rates compared to economically developed 
regions.13 These geographic disparities may partly result from differences in the equity of MCH resource allocation 
among these regions.14–17 Additionally, China is undergoing a rapid demographic transition with an increasingly aging 
population and low fertility rates, and thus improving MCH care is vital for the country.9 Consequently, research on the 
equity of MCH resource allocation has long been a priority. Most studies have focused on MCH resource allocation 
equity in a particular region or province and health human resource allocation equity in MCH institutions.14–17 However, 
these studies did not observe changes in MCH resource allocation equity because of their short time spans, and no studies 
have analyzed MCH resource allocation equity at the national level in China. Therefore, it is necessary to assess the 
equity of MCH resource allocation in different regions of China over a period of time.

The Gini coefficient has been used in analyzing MCH resource allocation equity in China.14 However, it can only 
reflect the overall degree of fairness and cannot evaluate regional unfairness.18 The equity of MCH resource allocation 
involves two aspects: population allocation equity, which refers to the number of human resources for health per 
thousand people in different regions; and geographical distribution equity, which refers to the public equity of the spatial 
distance of human resources for health. The number of human resources for health in each square kilometer of a region 
should be equal.19 The Health Resource Agglomeration Degree (HRAD) is a new index introduced by Chinese scholars 
Yuan et al in recent years to evaluate the equity of health resource allocation. It considers the influence of both population 
and geography simultaneously, measures the inequity in regional health resource allocation in different groups, and 
prevents bias caused by a single population and geographical factors.20,21

Based on the above reasons, this study collected longitudinal data spanning 13 years and used the HRAD and Theil 
index to comprehensively evaluate and analyze the current situation, trend, and levels of MCH resource allocation equity 
in China since the new health system reform. The aims were to provide valuable information for policymakers to plan the 
allocation of MCH resources and improve the health status of mothers and children.

Methods
Data Sources
The year-end population and jurisdiction area of each region were obtained from the China Statistics Yearbook (2009– 
2021). Data related to MCH resources and services were obtained from the China Health Statistics Yearbook (2009– 
2013;2018–2021), and the China Health and Family Planning Statistics Yearbook (2014–2017), covering all public MCH 
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hospitals and their practicing (assistant) physicians, registered nurses, and beds in 31 provinces, autonomous regions, and 
municipalities (except the Macao Special Administrative Region, Hong Kong Special Administrative Region, and 
Taiwan Province). The 31 provinces, autonomous regions, and municipalities were divided into eastern, central, and 
western regions, according to the China Health Statistics Yearbook (2021). The eastern region included Beijing, Hebei, 
Tianjin, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and Hainan (11 areas). The central region 
included Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, and Hunan (eight areas). The western region includes 
Inner Mongolia, Chongqing, Guangxi, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and 
Xinjiang (12 areas; Figure 1).

Indicators
Referring to previous studies, Human and material resources are considered important for the delivery of health 
services.14,21 Human resource indicators include the number of licensed (assistant) physicians and registered nurses in 
MCH hospitals (MCHHs). The material resource indicators include the number of MCHHs and beds in MCHHs. These 
indicators are commonly used to evaluate the equity of health resource allocation, and can reflect the overall health 
resource allocation situation.14,21 Given the availability and continuity of data, this study selected these four indicators to 
evaluate equity in MCH care resource allocation. These data are all sourced from records in the national official statistical 
yearbooks. The definitions of the four indicators are shown in Box 1.

Figure 1 Division of eastern, central and western regions of China.
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Analysis Strategy
We analyzed the trend and equity in MCH resource allocation in 2008–2020 in China from the national and area levels. 
The analyzed parameters included the HRAD and the Theil index. We also used absolute numbers and average growth 
rates to analyze changes and reflect average development trends in the total amount of MCH resources, and numbers per 
10,000 people indicated the resource allocation based on population. The research findings can prompt the government to 
comprehend the current state of MC resource allocation across various regions in China, guiding their focus towards 
areas with insufficient resources and thereby providing appropriate policy support.

Health Resource Agglomeration Degree
By using the HRAD to evaluate the equity of health resource allocation, we can consider the influences of both 
population and geography. The formula of agglomeration degree based on geographical area as follows:

In the above formula, HRADi represents the health resource agglomeration degree of region i, HRi represents the 
quantity of MCH resources in region i, and the HRn represents the total amount of MCH resource, Ai represents the land 
area in region i, and An represents the total land area. This formula measures the agglomeration degree of health 
resources in a particular region according to the geographic dimension.

Population agglomeration degree (PAD) is used in demographic research to reflect the indicator of the degree of 
population agglomeration of a region relative to the whole country,22 and the calculated formula is as follows:

where PADi represents the PAD in the i region, Pi represents the number of population in the i region, and Pn 
represents the total number of population in China.

Evaluation criteria: If the HRADi is 1, the allocation of MCH resource according to geographical distribution is absolutely 
equitable in the i region. An HRADi close to 1 means that the amount of MCH resources in the area of the land occupying 1% of 
the country is close to 1%, indicating that the equity in MCH care resources allocation in the i region is good. If the ratio of HARDi 
to PADi is 1, the allocation of MCH resource according to population distribution is absolutely equitable in the i region. If the ratio 
of HARDi to PADi close to 1, the equity of distribution in terms of population is better, shows that the MCH care resources in the 
i region basically meet the medical needs of the concentrated population and the residents have better access to health services.22,23 

In this study, the concept of HRAD is further embodied as the evaluation of the agglomeration degree of MCH hospitals, bed 
numbers, licensed (assistant) physicians and registered nurses.

Theil Index
The Theil index named for the researcher who first proposed it in 1967,24 is used to measure the equity in resource 
allocation in a certain region and is a relative indicator that ranges from 0 to 1. A smaller Theil index value indicates 

Box 1 Definition of Four Indicators

Indicators Definition

Number of MCHHs The total number of maternal and child health hospitals at the end of the year from national healthcare databases

Number of beds in MCHHs Practical beds in MCHHs (also referred to as the number of actual beds)

Number of licensed (assistant) 

physicians

The total number of doctors and assistant doctors in MCHHs at the end of the year who have obtained 

registration certificates and are actually engaged in disease prevention and control, medical treatment or 

maternal and child health care

Number of registered Nurses The total number of nurses at the end of the year who are certified nurses and are actually engaged in nursing 
work in MCHHs
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a more equitable condition.25 The advantage of the Theil index is that it can measure the contribution of intra- and inter- 
regional differences to total inequity.26 The Theil index can be calculated as follows:

T: Theil index.
Pi: proportion of population in one area accounting for the total population.
Yi: proportion of MCH care resources in one area accounting for the total MCH care resources.
China can be divided into three regions: eastern, central, and western; thus, the Theil index can be decomposed into 

Tinter and Tintra. Calculating the contribution rate of inequity in various regions allows us to assess how regional 
disparities influence the overall inequity of health resource allocation across the entire country. This analysis enhances 
our understanding of the causes behind these inequities and can guide efforts to improve the equitable distribution of 
health resources. The contribution rate of intra-class inequity is the ratio of Tintra to the Theil index, and the contribution 
rate of inter-class inequity is the ratio of Tinter to the Theil index.26

Tintra: degree of equity in MCH care resources distribution within the group.
Tinter: degree of equity in MCH care resources between the groups.
Pg: proportion of population in one group accounting for the total population.
Yg: proportion of MCH care resources in one group accounting for the total MCH care resources.
Tg: Theil index of MCH care resources distribution in subgroups.

Results
The Situation of MCH Care Resource Allocation in China
At the end of 2020, a total of 3052 MCHHs were operating in China, with 948 (31.06%) in the eastern region, 968 
(31.72%) in the central region, and 1136 (37.22%) in the western region. The total number of beds in MCHHs 
nationwide was 250,864, with 92,087 (36.71%) in the eastern region, 82,359 (32.83%) in the central region, and 
76,418 (30.46%) in the western region. The total number of MCH healthcare workers was 348,076, comprising 
152,076 licensed (assistant) physicians and 196,000 registered nurses. The eastern region had the highest number of 
licensed (assistant) physicians (61,983, 40.76%) and registered nurses (74,317, 37.92%), whereas the western region had 
the fewest physicians (43,695, 28.73%), and the central region had the fewest nurses (59,626, 30.42%) (Table 1).

The total number of MCHHs in China showed a growing trend from 3011 in 2008 to 3144 in 2013, with an average growth rate 
of 0.72%. However, it decreased from 3098 in 2014 to 3052 in 2020, and the reduction in the number of institutions was mainly in 
Hebei Province in the eastern region. The number of MCHHs in the eastern and western regions increased from 938 and 1104 in 
2008 to 948 and 1136 in 2020, with an average annual growth rate of 0.08% and 0.22%, respectively. Meanwhile, the number of 
MCHHs in the central region shows an upward and then downward trend, with an average annual growth rate of −0.01%. 
Compared with 2008, the number of MCHHs per 10,000 people nationwide dropped from 0.023 to 0.022 in 2020. The number in 
the eastern regions dropped from 0.018 to 0.016, whereas the number in the central and western regions remained unchanged at 
0.023 and 0.030, respectively.

The number of beds, licensed (assistant) physicians, and registered nurses in MCHHs all continued to increase from 2008 to 
2020, with average annual growth rates of 6.95%, 5.04%, and 9.57%, respectively (Table 1). In the MCHHs in the western region, 
the number of beds increased from 33,054 to 76,148, and the number of registered nurses increased from 15,620 to 62,057 from 
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Table 1 MCH Resource Allocation in China from 2008 to 2020

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Average Annual 
Growth Rate (%)

MCHHs Eastern 938 937 934 942 950 1034 995 971 955 960 957 954 948 0.08

Central 969 980 986 985 982 986 985 983 984 979 984 975 968 −0.01

Western 1104 1103 1105 1109 1112 1124 1118 1124 1124 1138 1139 1142 1136 0.22

Total 3011 3020 3025 3036 3044 3144 3098 3078 3063 3077 3080 3071 3052 0.72

Beds Eastern 44915 47,350 50,343 54,085 61,161 66,078 68,996 72,711 75,810 82,161 85,996 91,076 92,087 5.68

Central 38842 42,553 45,282 48,507 53,814 58,976 63,021 66,873 70,823 74,334 79,172 80,085 82,359 5.95

Western 33504 36,206 38,739 42,359 46,585 50,422 52,798 55,768 59,905 64,641 67,680 72,071 76,418 6.55

Total 117261 126,109 134,364 145,866 161,560 175,476 184,815 195,352 206,538 221,136 232,848 243,232 250,864 6.95

Licensed 
(assistant) 
physician

Eastern 31454 32,419 33,567 34,588 36,981 39,737 40,169 42,884 46,233 51,150 54,668 58,986 61,983 5.36

Central 26292 27,854 28,512 28,312 29,473 30,524 31,696 34,284 37,833 40,741 43,313 44,009 46,398 4.47

Western 22493 23,487 23,853 24,169 24,881 26,292 26,883 28,664 32,458 35,508 37,349 39,884 43,695 5.24

Total 80239 83,760 85,932 87,069 91,335 96,553 98,748 105,832 116,524 127,399 135,330 142,879 152,076 5.04

Registered 
nurses

Eastern 25369 27,744 29,592 33,995 38,505 42,917 45,664 49,763 54,246 60,700 64,723 70,825 74,317 8.62

Central 18781 21,310 23,511 26,203 30,266 33,125 36,749 39,916 44,420 48,354 52,592 57,153 59,626 9.29

Western 15620 17,974 20,092 22,293 25,294 28,183 31,799 34,735 39,600 46,136 41,297 56,732 62,057 11.20

Total 59770 67,028 73,195 82,131 94,065 104,225 114,212 124,414 138,266 155,190 167,702 184,710 196,000 9.57
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2008 to 2020, showing average annual growth rates of 6.55% and 11.2%, respectively. The number of licensed (assistant) 
physicians in MCHHs in the eastern region rapidly increased from 31,454 in 2008 to 61,983 in 2020, with an average annual 
growth rate of 5.36%. In terms of the total number of beds, licensed (assistant) physicians, and registered nurses in MCHHs, the 
central and western regions had fewer resources than the eastern region in 2020.

As shown in Figure 2, the number of beds in MCHHs per 10,000 people nationwide increased from 0.343(2008) to 
0.653 (2020). The number in the eastern, central, and western regions increased from 0.859, 0.924, and 0.917 to 1.517, 
1.960, and 1.995, respectively. The number of beds in MCHHs per 10,000 people increased in 31 provinces, except in 
Shanghai and Tibet. Hainan showed the largest increase (from 0.898 in 2008 to 2.158 in 2020). The values in three 
provinces were >2, and five areas had values <1. In the central region, four provinces had values higher than 2, and no 
province showed a decrease. In the western region, Guangxi ranked first in 2008 and 2020, showing a value of 3.19 in 
2020 and being the only province with a value higher than 3. Shaanxi (2.407), Guizhou (2.356), and Ningxia (2.222) 
were ranked first nationwide. The number of beds in MCHHs per 10,000 people in Guangxi (1.396) was 5.3 times greater 
than that in Jiangsu (0.259) in 2008 and 7.4 times greater than that in Liaoning (0.429).

The number of licensed (assistant) physicians in MCHHs per 10,000 people nationwide increased from 0.240 in 2008 to 0.440 
in 2020, and the number in the eastern, central, and western regions increased from 0.602, 0.626, and 0.616 to 1.021, 1.104, and 
1.141, respectively. Compared with 2008, the number of licensed (assistant) physicians in MCHHs per 10,000 people increased in 
2020 in all areas except for Shanghai, Liaoning, and Tianjin in the eastern region and Tibet in the western region. In the eastern 
region, Hainan, Guangdong, Fujian, Zhejiang, Shandong, Hebei, and Beijing had more than 1 licensed (assistant) physician in the 
MCHHs per 10,000 people. In the central region, all provinces had more than one licensed (assistant) physician in the MCHHs per 
10,000 people, except for Shanxi, Anhui, Heilongjiang, and Jilin. In the western region, differences were found among provinces, 
and Ningxia (1.687) and Guangxi (1.659) had the highest values.

The number of registered nurses in MCHHs per 10,000 people nationwide increased from 0.194 in 2008 to 0.527 in 2020, and 
the number in the eastern, central, and western regions increased from 0.485, 0.447, and 0.428 to 1.225, 1.419, and 1.620, 
respectively. Only Shanghai and Tianjin in the eastern region showed a decrease, while the other provinces showed an increase. 
Guangxi (2.663) in the western region had the largest number of registered nurses in MCHHs per 10,000 people and was the only 
area with a value higher than 2. In the eastern region, seven provinces had values exceeding 1, but the number in Liaoning 
remained unchanged compared with the number in 2008, and had the lowest number of registered nurses per 10,000 people 
among all provinces. In the central region, Henan, Hubei, Hunan, and Jiangxi had more than 1.5 registered nurses in MCHHs per 
10,000 people, whereas the other four provinces had less than 1. In the western region, except for Tibet, Xinjiang, and Qinghai, the 
number of registered nurses in MCHHs per 10,000 people in the other provinces was higher than 1.2.

It is worth noting that in 2008, the central region had the highest number of beds and licensed (assistant) physicians in 
MCHHs per 10,000 people, and the eastern region had the highest number of registered nurses per 10,000 people. 
However, by 2020, the western region had surpassed both the central and eastern regions, having the highest number of 
beds, licensed (assistant) physicians, and nurses in MCHHs per 10,000 people.

Agglomeration Analysis of the MCH Care Resource Allocation Nationwide
The Overall Situation in 2020
Agglomeration Analysis Based on Geographic Area Allocation 
As shown in Table 2, considerable differences in the degree of agglomeration of the four indices were found among regions and 
within a region. At the geographical level, the degree of agglomeration of MCHHs (0.52), beds (0.43), licensed (assistant) 
physicians (0.40), and nurses (0.44) was far below the value of 1 in the western region, indicating the inequity of MCH care 
resources allocation. In the central region, the degree of agglomeration of MCHHs (1.84), beds (1.90), licensed (assistant) 
physicians (1.77), and nurses (1.76) was greater than 1, indicating a relatively equitable allocation of MCH care resources. In the 
eastern region, the degree of agglomeration of MCHHs (2.78), beds (3.28), licensed (assistant) physicians (3.64), and nurses 
(3.39) was far greater than 1, indicating a high concentration of MCH care resource allocation. The degree of agglomeration of the 
four indicators of MCH care resources in Beijing, Shanghai, and Hainan provinces were far greater than 1, indicating that the 
allocation of MCH care resources was overconcentrated in terms of geographical area, and these provinces were distributed in the 
eastern region. The degree of agglomeration of the four indicators of MCH care resources in Inner Mongolia, Heilongjiang, Tibet, 
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Figure 2 Distribution map of MCH care resources per 10,000 people in 2008 and 2020. (A1) Distribution map of MCHHs in 2008. (A2) Distribution map of MCHHs in 
2020. (B1) Distribution map of the beds of MCHHs in 2008. (B2) Distribution map of the beds of MCHHs in 2020. (C1) Distribution map of the licensed (assistant) 
physicians of MCHHs in 2008. (C2) Distribution map of the licensed (assistant) physicians of MCHHs in 2020. (D1) Distribution map of registered nurses in MCHHs in 
2008. (D2) Distribution map of registered nurses in MCHHs in 2020.
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Table 2 Analysis of MCH Resources Agglomeration in China in 2020

Area PADi MCHHs Beds Physician Nurses

HRADi Ratio HRADi Ratio HRADi Ratio HRADi Ratio

Eastern region 3.85 2.78 0.72 3.28 0.85 3.64 0.95 3.39 0.88

Central region 1.73 1.84 1.06 1.90 1.10 1.77 1.02 1.76 1.02

Western region 0.38 0.52 1.37 0.43 1.12 0.40 1.06 0.44 1.17

Beijing 5.450 2.089 0.383 2.903 0.533 5.742 1.054 4.361 0.800

Tianjin 5.420 2.865 0.529 / / 1.744 0.322 1.254 0.231

Hebei 1.656 1.871 1.130 1.798 1.086 1.800 1.087 1.168 0.705

Liaoning 1.216 1.141 0.938 0.285 0.234 0.425 0.350 0.300 0.247

Shanghai 15.899 5.707 0.359 4.415 0.278 5.866 0.369 4.509 0.284

Jiangsu 3.165 2.087 0.659 1.647 0.520 2.057 0.650 1.521 0.481

Zhejiang 2.299 1.658 0.721 2.513 1.093 2.940 1.279 2.195 0.955

Fujian 1.333 1.462 1.097 1.352 1.014 1.291 0.969 0.899 0.675

Shandong 2.639 1.924 0.729 2.991 1.133 3.138 1.189 2.245 0.851

Guangdong 2.660 1.377 0.518 3.278 1.232 3.234 1.216 2.283 0.858

Hainan 5.229 6.092 1.165 6.745 1.290 5.909 1.130 4.407 0.843

Shanxi 0.987 1.566 1.587 0.575 0.583 0.816 0.827 0.563 0.570

Jilin 0.756 0.902 1.193 0.296 0.392 0.562 0.744 0.396 0.523

Heilongjiang 0.398 0.637 1.602 0.228 0.574 0.246 0.617 0.168 0.422

Anhui 1.886 1.671 0.886 1.239 0.657 1.098 0.582 0.766 0.406

Jiangxi 1.160 1.300 1.121 1.605 1.383 1.443 1.243 1.023 0.881

Henan 2.439 1.892 0.776 3.469 1.422 2.565 1.052 1.700 0.697

Hubei 1.622 1.268 0.782 2.276 1.403 1.868 1.152 1.290 0.796

Hunan 1.461 1.327 0.908 1.671 1.143 1.867 1.278 1.310 0.896

Inner Mongolia 0.159 0.327 2.059 0.155 0.974 0.188 1.184 0.131 0.823

Guangxi 0.861 0.837 0.971 1.553 1.802 1.331 1.546 0.941 1.092

Chongqing 1.574 0.948 0.602 1.181 0.750 1.216 0.772 0.881 0.560

Sichuan 1.800 1.992 1.106 1.592 0.884 1.590 0.883 1.128 0.627

Guizhou 1.463 1.833 1.254 2.048 1.400 1.638 1.120 1.090 0.745

Yunnan 1.032 1.433 1.388 1.063 1.030 1.083 1.049 0.721 0.698

Tibet 0.017 0.094 5.620 0.010 0.611 0.006 0.341 0.003 0.167

Shaanxi 0.784 1.095 1.397 1.075 1.371 0.875 1.117 0.595 0.759

Gansu 0.286 0.491 1.716 0.314 1.097 0.301 1.051 0.204 0.712

Qinghai 1.407 5.307 3.772 0.631 0.449 1.080 0.768 0.707 0.503

(Continued)
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Gansu and Xinjiang provinces was far lower than 1, suggesting high level of inequity in MCH care resource allocation in terms of 
geographical area, and most of these provinces were distributed in the western region. The degree of agglomeration of the four 
indicators of MCH care resources in Chongqing Municipality in the western region was close to 1, indicating that the distribution 
of MCH resources was fairly allocated according to area compared with the distributions in the other provinces. The degree of 
agglomeration of MCHHs in Liaoning (1.141) and Shaanxi (1.095) was close to 1, but the other three resources in Liaoning and 
Jiangxi provinces were relatively low. MCHHs, beds, and licensed (assistant) physicians in Fujian, Anhui, Yunnan, and Shaanxi 
provinces were efficiently allocated in terms of geographical area, whereas equity in the allocation of registered nurses was poor. 
Detailed data are provided in Table 2.

Agglomeration Analysis Based on Population Allocation 
As shown in Table 2, the agglomeration degree of the four indicators of MCH care resources based on the population allocation of 
the eastern regions was less than 1, indicating that the MCH care resources allocation based on population was insufficient. The 
ratios of HRAD to PAD in Liaoning, Fujian, Hunan, and Guangxi were close to 1, showed good fairness in the population 
allocation of MCHHs, whereas Tibet, Qinghai, and Inner Mongolia had a relatively surplus allocation of resources when their 
populations were considered, and Beijing, Tianjin, Shanghai, and Guangdong had a relatively insufficient allocation. Regarding 
the beds in MCHHs, the ratios in Hebei, Zhejiang, Fujian, Inner Mongolia, Yunnan, and Gansu were close to 1, indicating better 
equity in population allocation. The ratios of Liaoning, Shanghai, Jilin, and Qinghai were far lower than 1, indicating that these 
regions had relatively insufficient allocation of bed resources according to population, whereas Jiangxi, Henan, Hubei, Guangxi, 
and Guizhou had relatively surplus allocation. In terms of licensed (assistant) physicians in MCHHs, Beijing, Hebei, Fujian, 
Henan, Yunnan, and Gansu had better equity in population allocation, whereas the allocation of licensed (assistant) physicians in 
Tianjin, Liaoning, Shanghai, and Tibet was insufficient compared with the agglomeration population, and Guangxi and Ningxia 
had a surplus allocation. Finally, in terms of registered nurses in MCHHs, the ratios of Zhejiang and Guangxi were close to 1, 
indicating improved allocation of resources, whereas the ratios in Tianjin, Liaoning, Shanghai, and Tibet were far lower than 1, 
indicating that registered nurses in these provinces were unevenly distributed according to the population.

Trend of MCH Resource Agglomeration in China from 2008 to 2020
As shown in Table 3, the allocation of MCH care resources in the central region was better than that in the eastern and 
western regions. From 2008 to 2020, the degree of agglomeration of MCH care resources in the western region increased, 
indicating an improvement in the equity of resource allocation based on geographical area in the western region. In the 
eastern region, except licensed (assistant) physician resources, the degree of the agglomeration of the other three 
resources decreased. Resource agglomeration in the central region generally showed a downward trend, in which bed 
and registered nurse resources first increased and then decreased, indicating that the equity of resource allocation in the 
central region was continuously improving.

According to the level of population allocation presented in Table 4, the equity of resource allocation in the eastern 
region was lower than in the central and western regions. The degree of agglomeration of MCH care resources in the 
eastern region showed a downward trend. The degree of agglomeration of resources in the central region fluctuated 
upward and then decreased with a degree close to 1. The degree of agglomeration of institutional resources was 1 in 
2013, indicating that the allocation of institutional resources in the region reached the optimal state in 2013. The MCH 
care resources in the western region showed an upward trend, and the allocation of institutional resources was relatively 

Table 2 (Continued). 

Area PADi MCHHs Beds Physician Nurses

HRADi Ratio HRADi Ratio HRADi Ratio HRADi Ratio

Ningxia 0.488 0.740 1.518 0.627 1.286 0.785 1.611 0.539 1.106

Xinjiang 0.458 0.792 1.727 0.329 0.717 0.322 0.702 0.205 0.447

Note: Number of beds of MCHHs in Tianjin City in 2020 was missing. 
Abbreviations: MCH, maternal and child health; MCHHs, maternal and child health hospitals.
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Table 3 HRAD of MCH Resources in China from 2008 to 2020

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

MCHHs

Eastern 1.717 1.710 1.702 1.710 1.720 1.813 1.770 1.739 1.718 1.720 1.713 1.712 1.712

Central 1.234 1.244 1.250 1.244 1.237 1.203 1.219 1.225 1.232 1.220 1.225 1.218 1.216

Western 0.657 0.655 0.655 0.655 0.655 0.641 0.647 0.655 0.658 0.663 0.663 0.667 0.667

Beds

Eastern 2.111 2.069 2.065 2.078 2.086 2.075 2.058 2.051 2.023 2.048 2.036 2.064 2.068

Central 1.270 1.294 1.292 1.275 1.277 1.289 1.308 1.313 1.315 1.289 1.304 1.263 1.259

Western 0.512 0.515 0.517 0.521 0.517 0.515 0.512 0.512 0.520 0.524 0.521 0.531 0.546

Licensed (assistant) physicians

Eastern 2.161 2.133 2.153 2.189 2.232 2.268 2.242 2.233 2.187 2.213 2.226 2.275 2.246

Central 1.257 1.275 1.272 1.247 1.238 1.212 1.231 1.242 1.245 1.226 1.227 1.181 1.170

Western 0.503 0.503 0.498 0.498 0.488 0.488 0.488 0.486 0.499 0.500 0.495 0.500 0.515

Registered Nurses

Eastern 2.339 2.201 2.228 2.257 2.256 2.269 2.204 2.204 2.162 2.156 2.127 2.113 2.090

Central 1.205 1.176 1.232 1.224 1.234 1.219 1.234 1.230 1.232 1.195 1.203 1.187 1.167

Western 0.469 0.527 0.492 0.487 0.482 0.485 0.499 0.501 0.513 0.533 0.539 0.551 0.568

Abbreviations: MCH, maternal and child health; HRAD, Health Resource Agglomeration Degree.

Table 4 Trend of Ratio of HRAD to PAD of MCH Resources in China from 2008 to 2020

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

MCHHs

Eastern 0.791 0.785 0.752 0.754 0.757 0.796 0.777 0.714 0.752 0.751 0.746 0.743 0.743

Central 1.017 1.027 1.034 1.032 1.028 1.000 1.015 1.020 1.027 1.019 1.023 1.017 1.016

Western 1.265 1.265 1.332 1.333 1.335 1.308 1.321 1.491 1.346 1.358 1.364 1.377 1.379

Beds

Eastern 0.973 0.950 0.913 0.916 0.918 0.912 0.903 0.842 0.885 0.895 0.887 0.896 0.898

Central 1.047 1.068 1.069 1.057 1.061 1.072 1.089 1.093 1.097 1.077 1.088 1.055 1.052

Western 0.986 0.994 1.051 1.060 1.054 1.051 1.046 1.166 1.064 1.073 1.072 1.097 1.128

Licensed (assistant) physicians

Eastern 0.996 0.979 0.952 0.965 0.982 0.996 0.984 0.917 0.957 0.967 0.970 0.988 0.975

Central 1.035 1.053 1.052 1.034 1.028 1.008 1.025 1.034 1.038 1.024 1.025 0.987 0.978

Western 0.967 0.971 1.012 1.013 0.996 0.996 0.996 1.106 1.022 1.023 1.018 1.034 1.064

Registered Nurses

Eastern 1.078 1.010 0.985 0.995 0.992 0.997 0.967 0.905 0.946 0.942 0.927 0.917 0.907

Central 0.993 0.971 1.019 1.014 1.025 1.013 1.027 1.024 1.027 0.998 1.004 0.992 0.975

Western 0.901 1.018 1.001 0.991 0.983 0.989 1.019 1.140 1.050 1.091 1.108 1.138 1.173

Abbreviations: MCH, maternal and child health; HRAD, Health Resource Agglomeration Degree; PAD, Population Agglomeration Degree.
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in surplus. The resource agglomeration of beds, licensed (assistant) physicians, and registered nurses gradually reached 
optimal levels and then surplus.

Equity Analysis Based on Theil Index
Total Theil Index and Regional Distribution Theil Index Analysis
As shown in Table 5 and 6, from 2008 to 2020, the total Theil index of resource allocation by geographical area in 
MCHHs in China ranged from 0.139 to 0.161, the total Theil index of bed resources ranged from 0.341 to 0.406, the 

Table 5 Theil Index of Distribution of MCH Resources by Geographical of China from 2008 to 2020

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

MCHHs

Eastern 0.016 0.015 0.015 0.016 0.015 0.022 0.017 0.015 0.015 0.015 0.015 0.015 0.016

Central 0.029 0.027 0.025 0.024 0.025 0.025 0.025 0.026 0.028 0.025 0.025 0.026 0.030

Western 0.170 0.169 0.172 0.169 0.170 0.177 0.177 0.179 0.180 0.185 0.183 0.181 0.210

Tintra−class 0.105 0.104 0.105 0.103 0.104 0.109 0.108 0.110 0.110 0.113 0.111 0.111 0.128

Tinter−class 0.035 0.036 0.035 0.036 0.036 0.040 0.038 0.036 0.035 0.034 0.034 0.034 0.033

Total 0.141 0.140 10,141 0.139 0.141 0.149 0.146 0.146 0.145 0.147 0.145 0.145 0.161

Beds

Eastern 0.093 0.091 0.094 0.102 0.105 0.101 0.106 0.109 0.117 0.118 0.112 0.096 0.080

Central 0.106 0.114 0.123 0.129 0.133 0.145 0.157 0.165 0.168 0.175 0.173 0.180 0.188

Western 0.395 0.410 0.420 0.421 0.434 0.410 0.403 0.394 0.393 0.409 0.482 0.456 0.495

Tintra−class 0.264 0.275 0.283 0.287 0.296 0.285 0.285 0.283 0.284 0.295 0.334 0.319 0.339

Tinter−class 0.076 0.074 0.074 0.072 0.074 0.074 0.075 0.075 0.072 0.071 0.072 0.070 0.065

Total 0.341 0.349 0.357 0.358 0.370 0.359 0.360 0.357 0.356 0.366 0.406 0.389 0.404

Licensed (assistant) physician

Eastern 0.048 0.045 0.043 0.046 0.048 0.053 0.054 0.057 0.058 0.060 0.067 0.076 0.080

Central 0.057 0.062 0.067 0.070 0.073 0.078 0.089 0.097 0.098 0.103 0.109 0.122 0.131

Western 0.354 0.367 0.371 0.382 0.405 0.399 0.408 0.416 0.436 0.456 0.507 0.518 0.532

Tintra−class 0.221 0.229 0.232 0.240 0.254 0.253 0.260 0.268 0.279 0.292 0.323 0.335 0.346

Tinter−class 0.080 0.079 0.081 0.082 0.086 0.087 0.087 0.087 0.082 0.082 0.084 0.084 0.079

Total 0.301 0.308 0.314 0.322 0.340 0.340 0.347 0.355 0.361 0.374 0.407 0.419 0.425

Registered nurses

Eastern 0.098 0.102 0.100 0.099 0.102 0.108 0.114 0.118 0.123 0.125 0.130 0.139 0.135

Central 0.113 0.121 0.129 0.130 0.138 0.144 0.160 0.166 0.163 0.166 0.166 0.190 0.190

Western 0.461 0.492 0.524 0.544 0.567 0.576 0.537 0.577 0.579 0.581 0.598 0.606 0.621

Tintra−class 0.304 0.324 0.344 0.356 0.371 0.378 0.362 0.386 0.388 0.390 0.400 0.413 0.421

Tinter−class 0.096 0.090 0.085 0.089 0.089 0.088 0.082 0.082 0.077 0.072 0.094 0.066 0.062

Total 0.400 0.414 0.429 0.444 0.460 0.467 0.444 0.468 0.465 0.462 0.494 0.479 0.482

Abbreviation: MCH, maternal and child health.
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total Theil index of licensed (assistant) physician resources ranged from 0.301 to 0.425, and the total Theil index of 
registered nurses ranged from 0.4 to 0.494. In comparison, the total Theil index of MCH care resources at the level of 
demographic allocation was lower, ranging from 0.032 to 0.042 for MCHHs, 0.033 to 0.057 for beds, 0.015 to 0.022 
for licensed (assistant) physician resources, and 0.033 to 0.084 for registered nurses. The best equity of resource 
allocation by geographic area was observed in the eastern region; and the worst in the western region. The central 

Table 6 Theil Index of Distribution of MCH Resources by Population of China from 2008 to 2020

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

MCHHs

Eastern 0.018 0.021 0.023 0.023 0.022 0.037 0.028 0.025 0.023 0.024 0.022 0.023 0.026

Central 0.017 0.018 0.017 0.018 0.017 0.017 0.018 0.017 0.016 0.019 0.018 0.018 0.021

Western 0.033 0.032 0.030 0.031 0.030 0.031 0.030 0.031 0.031 0.034 0.034 0.035 0.033

Tintra−class 0.022 0.023 0.023 0.023 0.023 0.029 0.025 0.024 0.023 0.025 0.024 0.024 0.026

Tinter−class 0.010 0.011 0.013 0.013 0.013 0.010 0.011 0.012 0.013 0.013 0.013 0.014 0.016

Total 0.032 0.035 0.036 0.036 0.035 0.039 0.036 0.036 0.036 0.038 0.038 0.038 0.042

Beds

Eastern 0.054 0.052 0.055 0.068 0.058 0.060 0.066 0.073 0.077 0.086 0.084 0.040 0.025

Central 0.017 0.022 0.021 0.022 0.028 0.035 0.043 0.048 0.047 0.049 0.045 0.048 0.029

Western 0.019 0.014 0.015 0.017 0.017 0.018 0.018 0.017 0.019 0.017 0.017 0.018 0.020

Tintra−class 0.032 0.032 0.033 0.040 0.038 0.041 0.046 0.050 0.052 0.056 0.054 0.037 0.025

Tinter−class 0.000 0.001 0.001 0.002 0.001 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.004

Total 0.033 0.033 0.034 0.041 0.039 0.042 0.048 0.052 0.054 0.057 0.056 0.038 0.028

Licensed (assistant) physician

Eastern 0.019 0.022 0.020 0.019 0.018 0.021 0.021 0.020 0.019 0.022 0.027 0.031 0.030

Central 0.012 0.012 0.010 0.010 0.012 0.013 0.015 0.019 0.016 0.016 0.017 0.018 0.014

Western 0.018 0.016 0.015 0.015 0.015 0.015 0.014 0.012 0.011 0.012 0.013 0.013 0.014

Tintra−class 0.017 0.017 0.016 0.015 0.015 0.017 0.018 0.018 0.016 0.018 0.020 0.022 0.021

Tinter−class 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001

Total 0.017 0.017 0.016 0.015 0.016 0.017 0.018 0.018 0.016 0.018 0.020 0.022 0.021

Registered nurses

Eastern 0.044 0.045 0.044 0.044 0.042 0.046 0.052 0.053 0.057 0.061 0.066 0.072 0.065

Central 0.012 0.016 0.017 0.017 0.025 0.029 0.037 0.039 0.037 0.040 0.039 0.045 0.034

Western 0.038 0.036 0.044 0.048 0.051 0.048 0.042 0.035 0.030 0.025 0.160 0.024 0.025

Tintra−class 0.032 0.033 0.036 0.036 0.039 0.041 0.044 0.043 0.043 0.045 0.083 0.051 0.045

Tinter−class 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.002 0.003

Total 0.033 0.033 0.036 0.036 0.039 0.041 0.045 0.044 0.044 0.046 0.084 0.052 0.048

Abbreviation: MCH, maternal and child health.
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region was in the middle, but the equity of institutional resource allocation was lower than that in the western region. 
At the demographic allocation level, the best equity of resource allocation in term of MCHHs, licensed (assistant) 
physicians, and registered nurses was observed in the central region. The equity in the western region was in the 
middle, and the allocation of bed resources in the western region was better than that in the eastern and central regions. 
However, the intra-regional Theil index of all health resources at both allocation levels was greater than the inter- 
regional Theil index and tended to fluctuate upward, indicating that the inequity within the region was gradually 
increasing.

Contribution Rate Analysis of Theil Index
As shown in Figure 3, the contribution rates of MCHHs, bed resources, licensed (assistant) physician resources, and 
registered nurse resources to the eastern, central, and western regions of China on the basis of geographical and 
population factors, were more than 60%. Figures 3 demonstrates that at the population level, the inequity in regional 
MCH care resources allocation in China showed a downward trend from 2008 to 2020, and intra-regional and inter- 
regional differences in the allocation of beds, licensed (assistant) physicians, and registered nurses of MCHHs were 
observed. At the geographical level, the intra-regional and inter-regional differences in health resources were lower than 
those at the level of population level, but the contribution of the Theil index to the total Theil index increased, and the 
allocation of bed resources was the most inequitable

Figure 3 Contribution rate for Theil index of MCH resource allocation from 2008 to 2020. The figure shows the contribution rate in the four indicators of MCH resources, 
including the intraregional and inter-regional parts at the population and geographical levels of allocation. The intraregional part was divided into three regions which were 
mentioned in the text. X-axis represents the year, and Y-axis the contribution rate for Theil index. (A) MCHHs. (B)beds in MCHHs. (C) licensed (assistant) physicians in 
MCHHs. (D)registered nurses in MCHHs.
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Discussion
This study provides a comprehensive and comparative analysis of trends and inequities in MCH care resource allocation 
in China from 2008 to 2020 using the HRAD and Theil indices to measure equity. To the best of our knowledge, this 
study is the first to analyze the equity and trends in MCH care resource allocation since the implementation of the new 
health system reform at the national level in China. Our study had three major findings.

First, the total amount of MCH care service resources in China have steadily increased since the implementation of 
the new health system reform in 2009, and the disparities between different regions are narrowing. The average annual 
growth rates for MCHHS, beds, licensed (assistant) physicians, and registered nurses are 0.72%,6.95%, 5.04%, and 
9.57%, respectively. The primary reason was the implementation of a series of supportive policies in the field of MCH 
care by the Chinese government, including financial inputs, policy support, and personnel training.9 The central 
government launched the National Essential Public Health Services program from 2009, which provides an essential 
public health services package.27 In 2013, the Targeted Poverty Alleviation programme was initiated with a goal of 
eliminating extreme poverty by 2020. A focus of this programme has been improving the health of women and children. 
In 2016, China launched its blueprint for Healthy China 2030, which aims to achieve high-quality universal health 
coverage by 2030. From 1998 to 2017, government investment in MCH facilities increased from ¥0.92 billion to 
¥27.63 billion. In 2017, government investment accounted for 26% of total income in MCH facilities, compared to 8% in 
general hospitals. By that year, China had 3,077 MCH facilities, with nearly all (99.6%) being government-owned.28 

Investments in sectors other than health, such as poverty reduction, women’s literacy, and road building, have accelerated 
the progress in MCH care.9 In 2019 the Healthy China Initiative (2019–30) was issued, and the central and local 
governments are accountable for measurable improvement. Investment in MCH care resources plays an important role in 
promoting the health of mothers and children in China.

Although regional differences still exist in the allocation of MCH resources in China in 2020, the gap between the 
eastern and western regions is narrowing compared with that in 2008. The number of beds and human resources in the 
western region has increased, mainly because of the Chinese government’s efforts to strengthen health financing, 
infrastructure construction and poverty reduction initiatives to improve local MCH services from 2009.29,30 Rapid 
growth in resources for MCH care means that more women and children have access to MCH services, contributing 
to the improvement in MCH health. According to the China Health Statistics Yearbook, the average maternal mortality 
rate in 12 provinces in the western region was 55.79/100,000 in 2008, compared with 12.99/100,000 in 11 provinces in 
the eastern region. However, in 2020, the maternal mortality rates in the western and eastern regions were 16.192/ 
100,000 and 8.19/100,000, respectively, indicating that the gap between the two regions significantly narrowed.31,32

In 2020, the western region had the highest number of MCH hospital beds, licensed (assistant) physicians, and 
registered nurses per 10,000 people, with values of 1.995, 1.141, and 1.620, respectively, but there were still disparities 
among the different areas still existed. Some areas in the western region, such as Guizhou, Guangxi, Gansu, and Qinghai 
provinces, have experienced a greater increase in the number of MCH care resources per 10,000 people since the new 
healthcare reform. These provinces have implemented various initiatives to strengthen their MCH service systems and 
improve MCH personnel training. For example, the Guangxi Autonomous Region has set up a four-level MCH service 
system covering provinces, cities, counties, and townships, and implemented a training program for MCH personnel, 
which included training targeted at admitting medical students to work in rural areas after graduation and strengthening 
the training of registered nurses.33 Guizhou has integrated MCH services into its systematic basic medical and health 
services for women and children.34 These initiatives have helped increase the number of human resources available for 
local MCH services and may have contributed to the overall increase in MCH care resources per 10,000 people in the 
western region.

Second, we found that after the new health system reform, although the geographical equity of resource allocation has 
gradually improved, the equity of MCH care resources still differs among different regions and provinces. At the 
geographical level, the degree of agglomeration for the four indicators of MCH care resources was well below 1 in the 
western region, indicating a obviously insufficiency of resources, low equity, and poor geographical accessibility. In the 
central region, the degree of agglomeration for these indicators was greater than 1, reflecting a more equitable allocation. 
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In contrast, in the eastern region, the degree of agglomeration was obviously higher, indicating a high concentration of 
resources. This result is consistent with the results of other studies on the HRAD of health resources in China.35,36 

Specifically, in western region, equity in the allocation of MCHHs according to geographical area was better than that of 
the allocation of human health resources of MCH care. This result suggested that although the Chinese government has 
made efforts to strengthen the construction of MCHHs in western China since the new health system reform, the 
recruitment of human resources in these institutions remains a challenge. Some possible reasons were as follows: First, 
the physical resources, such as medical institutions are mainly implemented under the guidance of the Chinese 
government, whereas health professionals are often attracted by monetary incentives and opportunities for career 
progression;36 second, the western region has a large geographical area, a large number of deserts and plateaus, thin 
air, uninhabitable areas, and a poor economy, reducing the attractiveness of human resources;29 third, the western region 
is generally underdeveloped and more rural than the eastern and central regions (as indicated by the 2020 census data 
showing an urbanization rate of 67.27% in the western region and 70.76% in the east region).37 Moreover, MCHHs in 
China are specialized public health institutions, whose incomes rely mainly on financial support. In the absence of 
adequate financial support, some MCHH staff may leave.38 By contrast, developed areas are more likely to attract staff 
because of their higher levels of financial support and better opportunities for career development.39,40 The lack of human 
resources in the western region creates a gap in the quality of MCH health services between the eastern and western 
regions, posing a challenge that hinders universal health coverage in China.30

However, in densely populated eastern regions, the allocation of MCH resources according to population was less 
equitable, and the degree was lower than that in geographical area allocation. From a historical trend perspective, the 
ratio of HRAD to PAD of the four indicators in the eastern region has been decreasing over the years and gradually 
farther away from 1, indicating that the equity of MCH resources allocated according to population is decreasing. In 
2020, developed and densely populated eastern provinces and cities, such as Beijing, Shanghai, Tianjin, and Jiangsu, had 
an HRAD-to-PAD ratio far lower than 1, indicating that the supply of resources for MCH care in these areas is 
insufficient and may not be able to meet the needs of the population, especially for human resources, which are critical 
for the provision of health services. This insufficiency may be due to the fact that the economy of the eastern region is 
more developed than the economies of the central and western regions (GDP of the eastern region reaches 51.75% of 
total GDP in 2020),41 and there are more employment opportunities,42 attracting a large increase in the floating 
population (from 2010 to 2020, the eastern region assimilated 91.81 million cross-provincial floating populations, 
accounting for 73.54% of the total floating population).37 Therefore, the eastern region should optimize the allocation 
structure of MCH resources, especially for provinces and cities with large floating populations, such as Shanghai, 
Beijing, Jiangsu, and Guangdong. Additionally, the utilization efficiency of MCH resources should be improved by 
establishing an integrated health information system that covers the entire life course of MCH, linking key events and 
trajectories at each stage and providing good services and interventions.9,43

Third, intraregional differences in the current allocation of MCH care resources in China under both allocation levels 
are the main cause of inequity. Similar results have been reported in other studies.44,45 The degree of regional differences 
in the allocation of MCH care institutions at population and geographical levels are lower than that of any of the other 
three resources, and the contribution rates are 62.53–75.19% and 73.19–79.25%, respectively. In 2008 and 2013, the 
contribution rate of the Theil index to the total Theil index in the allocation of licensed (assistant) physicians and 
registered nurses in the region reached 100%, which may be related to the tendency of regions to focus on infrastructure 
construction in resource investment and difference in the level of economic development within each region. Regions 
with low levels of economic development are unattractive to human resources. Therefore, in the allocation of health 
resources in MCHHs, the levels of economic development of provinces and cities in each region vary. Improving 
intraregional equity, formulating reasonable regional health planning, adjusting the prominent problems of equity, and 
fully considering the impact of intra-regional differences on the allocation of health resources should be emphasized. 
While narrowing inter-regional differences in China, policymakers should focus their attention to narrowing the impact 
of intraregional differences to effectively solve differences in the equity of inter-regional and intraregional health 
resource allocation, to achieve the overall consideration of health resources between and within regions, and to avoid 
the excessive concentration of a certain health resource.36,46
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The study has some limitations. First, that although the selection of indicators was based on published literature 
reviews and expert opinions, other indicators related to health resource allocation were not investigated, such as the 
systematic management coverage for pregnant women and the number of diagnostic equipment. Future studies should 
consider additional indicators for a comprehensive evaluation of MCH resource allocation. Second, the inequality 
problem was not only affected by factors such as socio-economic development and government financial inputs 
discussed in this study, but might also have been affected by the difference between urban and rural areas, health 
system, technology (eg, information technology) and other factors, related variables should be considered in future 
research.

Conclusion
The total amount of MCH care service resources has steadily increased, and equity in MCH care resource allocation in 
China has improved since the implementation of the new health system reform. However, regional disparities persist. 
The allocation of MCH care resources in the central region is better than in the eastern and western regions. The 
western region faces a shortage of MCH care service human resources relative to its geographical area, while the 
eastern region experiences an excessive concentration of resources. These disparities are influenced by differences in 
government policy guidance and economic development among regions. With the rising demand for MCH care 
services driven by economic development, the government should aim to enhance the overall level of MCH care 
resource allocation and increase investment in MCH services. In the densely populated eastern regions, measures are 
needed to improve the efficiency of health resource utilization and to engage private medical institutions in providing 
maternal and child health services. In the sparsely populated western regions, telemedicine systems should be utilized 
to improve service quality in maternal and child health institutions. Future analysis will focus on trends in resource 
allocation at different time points and the impact of regional socio-economic environments on MCH resource 
allocation.
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