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Objective: To evaluate the current status and equity of older adult resource
allocation in the 31 provinces (autonomous regions and municipalities) of
mainland China, and to offer recommendations for the optimization of these
allocations.

Methods: Four key indicators, namely, the number of older adult institutions,
employees, professionals, and beds in mainland China in the year 2020, were
used and analyzed using various methods and tools, including agglomeration
analysis, the Gini coefficient, and the Lorenz Curve. These methods were applied
to evaluate the equity of older adult resource allocation across the different
provinces (autonomous regions and municipalities) and regions of China, using
two dimensions, namely, the geographical area and the older adult population.

Results: Overall, the number of older adult resource allocations was found to
be increasing in China, while the number of employees with educational levels
of junior college or above was relatively low and the population structure was
aging. In terms of the equity of older adult resource allocation, the results showed
that this was good according to the dimensions of the older adult population
but was on the low side based on the dimension of geographical area, and the
Gini coefficient of the western region, in particular, was in an alarming state.
Different provinces (autonomous regions and municipalities) were found to
have an uneven allocation of resources for older adults, with large differences,
with some areas having a serious under-allocation of resources, while others
showed resource over-allocation.

Conclusion: While China’s allocation of older adult resources is relatively
equitable, there is nevertheless a need to take into account recent changes
in the older adult population and strengthen the construction of a reasonably
structured, high-quality team of professionals and technicians, as well as
consider factors such as geographical area and the older adult population, and
rationally allocate older adult resources in the eastern, middle, and western
regions, to achieve a balanced allocation in terms of equity and efficiency and
enhance social capital, to better satisfy the demands for older adult services in
older adults at multiple levels.
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1 Introduction

Since 2022, Chinas demographic situation has undergone
significant changes, with the total population entering a negative
growth phase accompanied by the aging of the population (1).
According to the China Statistical Yearbook 2023, at the end of 2022,
there were 209.78 million older adults over the age of 65years old in
China, accounting for 14.9% of the total population. The Chinese
Committee on Aging predicts that by 2050, the number of older adults
in China will reach 487 million, representing close to 35% of the
overall population indicating that China will have become a heavily
aging society (2). China has the world’s largest population of older
adults and the rapid pace of population aging, accompanied by
reductions in family sizes, childlessness, uneven regional development,
and the effect of “aging before getting rich” will lead to a series of
adverse effects. First, as the older adult population base rises, the social
dependency ratio increases, and the burden to the state, society, and
the family gradually increases. Secondly, the growing demand for life
care, rehabilitation care, medical care, and psychological comfort by
older adults, as well as the sharp increase in the demand for social
older adult services and medical and health services, and the
substantial increase in the cost of medical and health services for the
State and individuals, have increased the pressure on the income and
expenditure of social older adult insurance and medical insurance
funds, and the supply of resources for medical and health services and
payment of costs have come under enormous pressure. Third, the
aging of the population affects the ability of the healthcare system to
raise funds, leading to a lack of human resources in the labor market
and slower economic growth. Demographic aging is the key point of
the current population problem in China, and an active response to
the situation is necessary (3).

Facing the increasingly serious problem of aging in China, the
government has introduced a series of policies. For example, in 2019,
the Central Committee of the Communist Party of China and State
Council issued the National Medium-and Long-Term Plan for Actively
Responding to Population Aging, which is a strategic, comprehensive,
and guiding document that proposes to improve the senior-care
service system at multiple levels based on the home as a foundation,
the community as a support, the full development of institutions, and
the organic combination of medical care and nourishment, setting
developmental goals for different periods (4). In 2021, The Central
Committee of the Communist Party of China and State Council
issued The Opinions on Strengthening the Work of the Old Adult in the
New Era, emphasizing the integration of the concepts of active aging
and healthy aging into the whole process of economic and social
development, the improvement of the health support system for the
older adult, and the enhancement of the level of health services and
management for the older adult (5). In 2021, The 14th Five-Year Plan
for the Development of the National Aging Career and Older Adult
Service System, In 2022, The 14th Five-Year Plan for Healthy Aging,
and other documents were issued to refine the objectives of the active
response to the aging of the population, and to propose the
establishment of an older adult service system that is compatible with
population aging, to continuously expand the inclusive older adult
service system, and to establish an older adult service system that is
compatible with the overall aging of the population. These
documents also propose the establishment of an older adult service
system that is in line with the aging of the population, with the
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continuous expansion of inclusive older adult service resources (6,
7). The successive issuing of these policies has provided strategic
guidance for localities to promote the construction of active aging,
and different regions, based on the planning objectives, have actively
explored the construction of the older adult care system and the
allocation of older adult care resources as well as the supply of older
adult care services and other dimensions, with significant results. At
present, China’s older adult resources have been continuously
improved in terms of both quantity and quality, thus improving the
level of health and meeting the needs of older adults in
the population.

To cope with the increasing demand of the older adult population,
the Chinese government has continuously promoted the optimal
allocation of older adult resources (8). A series of studies have also
been conducted on the equity of the allocation of older adult resources
from various aspects. First, studies have focused on specific provinces
or municipalities, such as Hebei, Jiangsu, Yunnan, and Beijing (9-14),
the capital cities of the provinces (15), older adult organizations (16),
and older adult organizations in Chinese communities or rural areas
(14, 17). Second, in terms of research methodology, various analytical
methods, such as the Lorenz curve, Gini coefficient, and Thiel index
(9,12, 14, 15, 18, 19), concentration index (9, 10, 15), multiple spatial
analysis methods (11), the health resource density index, entropy
method and coupled coordinated evaluation model (16), analysis of
the degree of agglomeration, and the DEA model (13) have been used.
Third, the research indicators have been based on the number of older
adult institutions (9, 10, 12-19), health technicians (9, 10, 12, 13, 19),
employees (17, 18, 20), beds (11-15, 17-19), number of persons and
days of service (16), the areas of older adult institutions (12, 16, 17,
20), percentage of registered nurses, expenditure on social older adult
insurance, expenditure on social health insurance (20), fixed assets of
older adult organizations, number of social workers and assistants (17).

In summary, researchers in recent years have mostly analyzed the
equity of older adult resource allocation with a specific region, with
few studies that have examined the overall situation for the 31
provinces (autonomous regions and municipalities) in mainland
China, as well as for the East and the West. From the methodological
aspect, different researchers have used different methods for analyzing
the equity of older adult resource allocation, with different focuses,
including the Lorenz curve and the Gini coefficient, which can reflect
the degree of inequality in a region as a whole, express the results
graphically and mathematically, and perform intuitively, but it is not
possible to differentiate whether the inequality is caused by inter-
region or intra-region differences (21). The Thiel index can determine
whether inequity in a region is caused by inter-or intra-regional
differences, but cannot consider the influence of geographical factors
on the equity of health resource allocation (21). Agglomeration
analysis can simultaneously consider the effects of population
distribution and geographical size on the equity of health resource
allocation and can dissect and digitally express regional inequities,
allowing easy comparison (21). Therefore, this study selected a
combination of methods including the Lorenz curve, the Gini
coefficient, and agglomeration analysis. From research indicator
aspect, to provide a more in-depth analysis of the situation of
professional and technical personnel and in addition to the commonly
used indicators of the number of older adult institutions and the
number of beds, this study added two indicators, namely, the number
of employees and the number of professional personnel.
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The World Health Organization has proposed that the fairness of
health resource allocation should meet the two important conditions
of availability and accessibility. Availability, i.e., quantitative
fulfillment, is necessary for the allocation of older adult resources
according to the size of the older adult population, while accessibility
indicates being geographically accessible, which is necessary for the
allocation of older adult resources according to the geographical area;
this is especially important in China’s western region, which has a
large area and a small population (22). Therefore, the present study
evaluated the equity of older adult resource allocation according to the
two dimensions of geographical area and the size of the older adult
population to ensure the objectivity and comprehensiveness of the
fairness evaluation, aiming to provide a reference for the state as well
as the government’s rational planning of older adult resources.

2 Methods
2.1 Sources

This study used data from 31 provinces, autonomous regions, and
municipalities (excluding Taiwan, Hong Kong Special Administrative
Region, and Macao Special Administrative Region) for analysis.
We divided the eastern region, middle region, and western region
according to the China Health Statistics Yearbook. The eastern region
includes Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu,
Zhejiang, Fujian, Shandong, Guangdong, and Hainan (11 regions).
The middle region includes Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi,
Henan, Hubei, and Hunan (8 regions). The western region includes
Inner Mongolia, Chonggqing, Guangxi, Sichuan, Guizhou, Yunnan,
Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang (12 regions).

The data sources included: data on the number of older adults
over the age of 65 years old were obtained from the China Statistical
Yearbook 2021 (23); data on geographical area were derived from the
Red and Black Database (24); the older adult resources in this study
refer to four indicators, namely, the number of older adult institutions,
the number of employees, the number of professionals, and the
number of beds in the older adult institution, which were derived
from the China Civil Affairs Statistical Yearbook 2021 (25), in which
the number of older adult institutions includes the sum of the data
registered by the market supervision department, the establishment
department, and the civil affairs department, as well as those registered
by one institution with multiple brands; the number of employees
refers to the total number of staff of older adult care institutions; the
number of professional refers to the number of staff specializing in
professional and technical skills, collected according to the nature of
the staff; and the number of older adult care institution beds refers to
the sum of the number of beds allocated to the institution. The
number of beds refers to the sum of the number of beds of older adult
institution (25).

TABLE 1 Evaluation criteria for agglomeration degree.

10.3389/fpubh.2024.1411054

2.2 Research methodology

Agglomeration analysis is derived from the field of industrial
economics and has been increasingly used in health human resource
allocation studies in recent years. The Health Work-Force
Agglomeration Degree (HWAD) is defined as the amount of
aggregated resources per 1% of the area or population of a region
relative to the amount of aggregated resources per 1% of the area or
population of the region at the previous level (21). We used
agglomeration analysis to measure the degree of agglomeration of
older adult resources in a particular region, as well as the differences
among different groups. The agglomeration analysis of older adult
resources was carried out in two dimensions based on the geographical
area and the older adult population.

The formula used for the determination of the degree of
agglomeration based on geographical area for older adult resources
was HRADi=(HR/A;)/(HR,/A,), in which HR; represents the number
of older adult resources owned in an area i, A, is the land area of an
area i, HR,, is the total number of older adult resources in China, and
A, is the total land area in China (26). The formula for calculating the
degree of agglomeration based on the older adult population for older
adult resources was HRAD,/PAD,=(HR/P,)/(HR,/P,), in which PAD;
represents the degree of agglomeration of the older adult population
in an area i. HR; and HR, have the same meaning as above. P; is the
size of the older adult population in an area i, and P, represents the
overall population of older adults in China (26). See Table 1 for the
evaluation criteria (26).

The Gini coefficient is a measure of the equity of income
distribution defined by the American economist Hirschman, which
was first used to measure the equity of income distribution in the field
of economics (27), and now the Gini coefficient has been widely used
in the study of the equity of health resource allocation (28). The
formula for calculating the Gini coefficient was G = 1-sigma (X-X; ;)
(Y; +Y; ), where X; is the cumulative percentage of the older adult
population and geographical area of group i, and Y; is the cumulative
percentage of older adult resources in group i (29). A Gini coefficient
below 0.2 indicates absolute equity (very good state), while 0.2-0.3
indicates equity (good state), 0.3-0.4 indicates basic equity (normal
state), 0.4-0.5 indicates inequity (alert status), and values greater than
0.5 indicate a high level of inequity (dangerous state) (29).

The Lorenz curve is a graphical representation of income
inequality or wealth inequality proposed by the American
economist Max Lorenz in 1905. The Lorenz curve is also widely
used in the healthcare field and is often used to analyze the equity
of health resources. The Lorenz curves, drawn according to the
geographical area or the configuration of the older adult population,
first rank the number of resources for the older adults per square
kilometer or per 1,000 older adults in each region from smallest to
largest, and then use the cumulative percentage of the older adult
population or geographical area of each region as the horizontal

Agglomeration degree HRAD; HRAD;/PAD;

>1 Over-allocation by geographical area Over-allocation by older adult population

=1 Absolute equity in allocation by geographical area Absolute equity in allocation by older adult population

<1 Relative under-allocation by geographical area Relative under-allocation by older adult population
Frontiers in Public Health 03 frontiersin.org
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coordinate, with the cumulative percentage of the resources for
older adults as the vertical coordinate, and connect the points with
smooth curves, where the diagonal lines represent the lines of
absolute fairness (30). The more curved the Lorenz curve is, the
more unequal the distribution of resources is; the flatter the Lorenz
curve is, the more equal the distribution of resources is. According
to the distance between the resulting curve and the absolute equity
line, it can be seen that the smaller the distance, the more equitable
the allocation of health
more inequitable.

resources, and vice versa, the

3 Results
3.1 Basic situation

3.1.1 Allocation of older adult resources

From the analysis of the total older adult resources allocation in
31 provinces (autonomous regions and municipalities) in mainland
China, as of 2020, there were overall 38,158 older adult institutions,
518,185 employees of older adult institutions, 378,897 professionals,
and a total of 4,882,366 beds. Henan had the largest number of older
adult institutions, namely, 3,244, while the numbers of employees and
professionals, and the number of beds were highest in Jiangsu, being
46,882, 37,418, and 442,975, respectively. Analyzing the allocation of
older adult resources per 1,000 older adults in 31 provinces
(autonomous regions and municipalities) in mainland China, the
number of older adult institutions per 1,000 older adults was 0.20, the
number of employees per 1,000 older adults was 2.72, the number of
professionals per 1,000 older adults was 1.99, and the number of beds
per 1,000 older adults was 25.61. Among them, the number of older
adult institutions per 1,000 older adults was highest in Jilin, with 0.4,
the number of employees per 1,000 older adults was highest in
Shanghai, at 0.40, while the number of beds per 1,000 older adults was
lowest. Shanghai has the highest number of employees per 1,000 older
adults population at 7.21, Beijing had the highest number of
professionals per 1,000 older adults at 5.88, and Anhui had the highest
number of beds per 1,000 older adults at 39.40 (see Table 2 for details).

3.1.2 Analysis of age and education level of older
adult resources

Analysis of the ages of employees in older adult institutions in
the 31 provinces (autonomous regions and municipalities) in
mainland China showed that most employees were aged 46-55 years
old, accounting for 34.82%, followed by 36-45 years old, accounting
for 29.30%, of which, there were more employees aged 36-45 years
old in Qinghai, accounting for 47.15%, while employees >56 years
old were more common in Shanghai, accounting for 26.85%.
Analysis of the education level of the employees of older adult
in 31
municipalities) in mainland China indicated that the proportion of

institutions provinces (autonomous regions and

university graduates was 15.45% and the proportion of
undergraduates and above was 8.25%, with the highest proportion
of undergraduates and above found in the Ningxia, with a
proportion of 16.29%. The highest proportion of university
specialties was observed in Guangxi, with a proportion of 25.46%,
and the lowest proportion of undergraduates and above was in Jilin,
with a proportion of 2.8%, and the proportion of university
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specialties the lowest in Jilin, with a proportion of 4.5% (see Table 3
for details).

3.2 Agglomeration analysis of older adult
resources allocation

The older adult resource allocation in the 31 provinces
(autonomous regions and municipalities) in mainland China was
analyzed in terms of the degree of agglomeration according to two
dimensions, namely, the geographical area and the size of the older
adult population.

3.2.1 Agglomeration analysis of older adult
resource allocation by geographical area

According to the analysis of geographical area allocation, the
degrees of agglomeration of older adult institutions, employees,
professionals, and beds in Tibet, Qinghai, Xinjiang, Inner Mongolia,
and Gansu were lower than 0.20, while the degree of agglomeration of
older adult institutions in Hainan and Ningxia was lower than 0.45,
while that of older adult institutions in Jiangsu, Tianjin, Beijing, and
Shanghai was over 5, and that of employees, professionals, and beds
was higher than 8. The results of the analysis of the four indicators of
agglomeration showed that in terms of the agglomeration of older
adult institutions, Shanghai (26.803) was the highest, Tibet (0.005) was
the lowest, and Shanxi (1.071) was the closest to 1. In terms of the
agglomeration of employees, Shanghai (86.128) was the highest, Tibet
(0.007) was the lowest, and Guangxi (1.008) was the closest to 1. In
terms of the agglomeration of professional, Shanghai (90.986) was the
highest and Tibet (0.007) was the lowest, while Guangxi (1.089) was
closest to 1, and in terms of the agglomeration of beds, Shanghai
(43.636) was the highest, Tibet (0.007) was the lowest, and Shaanxi
(1.008) was closest to 1 (see Table 4 for details).

3.2.2 Agglomeration analysis of older adult
resources according to the size of the older adult
population

In terms of the size of the older adult population, the degree of
agglomeration of the allocation of older adult institutions in Hainan
was lower than 0.25, while that of the allocation of employees in
Gansu and Hainan was below 0.4, the agglomeration degree of the
allocation of professionals in Gansu, Guizhou, and Hainan was lower
than 0.41, and that of the allocation of beds in Hainan and Gansu
was lower than 0.37. The degree of agglomeration of the allocation
of older adult institutions in Heilongjiang and Jilin was higher than
1.71, that of the allocation of employees in Jilin, Beijing, and
Shanghai was higher than 1.73, while Shanghai and Beijing’s
agglomeration of professional allocation was higher than 2.8, and
Beijing, Zhejiang, and Anhui’s agglomeration of bed allocation was
higher than 1.5. Analysis of the four indicators of agglomeration
showed that the agglomeration of the older adult institution
allocation in Jilin (1.992) was the highest, while Hainan (0.228) was
the lowest, and Beijing (1.002) was the closest to 1. The agglomeration
of employee allocation was highest in Shanghai (2.652), and lowest
in Gansu (0.386), while Anhui (0.971) was the closest to 1. The
agglomeration of professional allocation was highest in Beijing
(2.959), lowest in Gansu (0.360), and Shandong (1.003) was the
closest to 1. The agglomeration of bed allocation was highest in
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TABLE 2 Distribution of older adult resources in 31 provinces (autonomous regions and municipalities) in China in 2020.

Province (autonomous

older adult resources

Older adult resources per 1,000 older adult population

:'sg:':)igispaaﬂges) Qldgr a@ult Employee Professional Bed Qldgr aglult Employee Professional Bed
institution institution
China 38,158 518,185 378,897 4,882,366 0.20 2.72 1.99 25.61
Beijing 584 20,283 17,127 112,848 0.20 6.97 5.88 3875
Tianjin 399 7,401 5,895 63,235 0.20 3.62 2.88 30.91
Hebei 1726 29,535 23,494 231,981 0.17 2.84 2.26 22.33
Liaoning 2035 19,241 12,953 178,035 0.27 2.59 1.75 24.00
Shanghai 669 29,193 22,550 139,355 0.17 7.21 5.57 34.42
Eastern region | Jiangsu 2,470 46,882 37,418 442,975 0.18 3.42 2.73 32.27
Zhejiang 1752 26,607 19,896 335,694 0.20 3.11 2.32 39.19
Fujian 640 8,759 6,304 84,312 0.14 1.90 1.37 18.29
Shandong 2,190 38,359 30,636 358,829 0.14 2.50 1.99 23.36
Guangdong 1891 32,041 24,906 251,597 0.17 2.96 2.30 23.27
Hainan 48 1,136 850 9,002 0.05 1.08 0.81 8.56
Inner Mongolia 677 8,185 5,874 77,560 0.22 2.61 1.87 24.71
Chongging 927 12,083 8,805 102,560 0.17 221 1.61 18.74
Guangxi 567 12,883 10,180 91,148 0.09 2.11 1.66 14.91
Sichuan 2,541 21,202 12,005 297,638 0.18 1.50 0.85 21.01
Guizhou 988 6,731 3,592 84,344 0.22 1.51 0.81 18.93
Western Yunnan 880 7,667 5,891 89,142 0.17 1.51 1.16 17.57
region Tibet 23 433 349 4,160 0.11 2.09 1.69 20.10
Shaanxi 735 12,276 9,179 105,009 0.14 2.33 1.74 19.94
Gansu 268 3,301 2,255 29,049 0.09 1.05 0.72 9.23
Qinghai 64 702 474 6,734 0.12 1.37 0.92 13.10
Ningxia 112 1792 1,344 20,033 0.16 2.59 1.94 28.91
Xinjiang 374 5,688 4,682 49,562 0.19 2.84 2.33 24.71
Shanxi 665 8,807 5,793 72,262 0.15 1.96 1.29 16.04
Jilin 1,498 17,686 11,544 136,103 0.40 4.71 3.07 36.22
Heilongjiang 1709 16,584 12,430 165,563 0.34 333 2.50 33.29
Anhui 2,452 24,169 15,725 360,892 0.27 2.64 1.72 39.40
Middle region
Jiangxi 1808 16,476 10,987 166,742 0.34 3.07 2.05 31.04
Henan 3,244 34,404 23,959 310,535 0.24 2.57 1.79 23.17
Hubei 1841 25,095 15,436 280,387 0.22 2.98 1.83 33.28
Hunan 2,381 22,584 16,364 225,080 0.24 2.29 1.66 22.87

For sources, see Ministry of Civil Affairs of the People's Republic of China 25.
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TABLE 3 Age and education level of employees in 31 provinces (autonomous regions and municipalities) in China.

Province Age of employee N(%) Education level N(%)
;anucj?:t?r:?fi;as\lgﬁggns <35yearsold 36-—45yearsold 46-55 yearsold >56 years old Junior college Bachelor degree
or above
China 518,185 106,097 (20.47) 151,816 (29.30) 180,426 (34.82) 79,846 (15.41) 80,071 (15.45) 42,742 (8.25)
Beijing 20,283 3,814 (18.80) 4,022 (19.83) 8,860 (43.68) 3,587 (17.68) 3,017 (14.87) 1825 (9.00)
Tianjin 7,401 1,344 (18.16) 2,446 (33.05) 2,448 (33.08) 1,163 (15.71) 960 (12.97) 824 (11.13)
Hebei 29,535 6,177 (20.91) 8,849 (29.96) 9,978 (33.78) 4,531 (15.34) 4,076 (13.80) 1828 (6.19)
Liaoning 19,241 3,534 (18.37) 5,748 (29.87) 6,854 (35.62) 3,105 (16.14) 2,667 (13.86) 1,230 (6.39)
Shanghai 29,193 2,824 (9.67) 6,129 (20.99) 12,402 (42.48) 7,838 (26.85) 3,396 (11.63) 2006 (6.87)
Eastern region Jiangsu 46,882 11,756 (25.08) 12,697 (27.08) 15,204 (32.43) 7,225 (15.41) 8,513 (18.16) 5,060 (10.79)
Zhejiang 26,607 4,888 (18.37) 7,466 (28.06) 9,146 (34.37) 5,107 (19.19) 3,231 (12.14) 1795 (6.75)
Fujian 8,759 1828 (20.87) 2,293 (26.18) 2,829 (32.30) 1809 (20.65) 1,330 (15.18) 835 (9.53)
Shandong 38,359 9,668 (25.20) 11,989 (31.25) 11,627 (30.31) 5,075 (13.23) 8,184 (21.34) 4,744 (12.37)
Guangdong 32,041 6,504 (20.30) 8,894 (27.76) 12,153 (37.93) 4,490 (14.01) 4,618 (14.41) 3,386 (10.57)
Hainan 1,136 356 (31.34) 315 (27.73) 397 (34.95) 68 (5.99) 159 (14.00) 94 (8.27)
Inner Mongolia 8,185 1,542 (18.84) 2,663 (32.54) 2,959 (36.15) 1,021 (12.47) 1,453 (17.75) 740 (9.04)
Chongging 12,083 2,142 (17.73) 2,748 (22.74) 4,667 (38.62) 2,526 (20.91) 1847 (15.29) 806 (6.67)
Guangxi 12,883 3,754 (29.14) 3,941 (30.59) 3,661 (28.42) 1,527 (11.85) 3,280 (25.46) 1832 (14.22)
Sichuan 21,202 4,838 (22.82) 6,892 (32.51) 6,609 (31.17) 2,863 (13.50) 3,879 (18.30) 1,517 (7.15)
Guizhou 6,731 2031 (30.17) 2,317 (34.42) 1827 (27.14) 556 (8.26) 1,552 (23.06) 745 (11.07)
Yunnan 7,667 2,352 (30.68) 2,688 (35.06) 2,142 (27.94) 485 (6.33) 1,427 (18.61) 954 (12.44)
Western region
Tibet 433 295 (68.13) 122 (28.18) 14 (3.23) 2(0.46) 39(9.01) 31(7.16)
Shaanxi 12,276 3,779 (30.78) 3,771 (30.72) 3,345 (27.25) 1,381 (11.25) 2,709 (22.07) 1,329 (10.83)
Gansu 3,301 1,013 (30.69) 1,358 (41.14) 763 (23.11) 167 (5.06) 783 (23.72) 359 (10.88)
Qinghai 702 163 (23.22) 331 (47.15) 197 (28.06) 11 (1.57) 95 (13.53) 71 (10.11)
Ningxia 1792 475 (26.51) 711 (39.68) 483 (26.95) 123 (6.86) 338 (18.86) 292 (16.29)
Xinjiang 5,688 1,617 (28.43) 1992 (35.02) 1702 (29.92) 377 (6.63) 1,016 (17.86) 461 (8.10)
Shanxi 8,807 2,238 (25.41) 2,768 (31.43) 2,645 (30.03) 1,156 (13.13) 1,456 (16.53) 653 (7.41)
Jilin 17,686 1,573 (8.89) 4,175 (23.61) 10,809 (61.12) 1,129 (6.38) 795 (4.50) 496 (2.80)
Heilongjiang 16,584 3,414 (20.59) 5,980 (36.06) 5,418 (32.67) 1772 (10.68) 2040 (12.30) 976 (5.89)
Anhui 24,169 4,467 (18.48) 7,347 (30.40) 8,410 (34.80) 3,945 (16.32) 3,470 (14.36) 1,441 (5.96)
Middle region
Jiangxi 16,476 2,498 (15.16) 3,943 (23.93) 5,845 (35.48) 4,190 (25.43) 2030 (12.32) 708 (4.30)
Henan 34,404 6,253 (18.18) 9,611 (27.94) 12,058 (35.05) 6,482 (18.84) 4,061 (11.80) 1993 (5.79)
Hubei 25,095 4,128 (16.45) 10,127 (40.35) 7,411 (29.53) 3,429 (13.66) 3,343 (13.32) 1,374 (5.48)
Hunan 22,584 4,832 (21.40) 7,483 (33.13) 7,563 (33.49) 2,706 (11.98) 4,307 (19.07) 2,337 (10.35)

For sources, see Ministry of Civil Affairs of the People's Republic of China 25.
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TABLE 4 Agglomeration analysis of older adult resource allocation by geographical area.

Province (autonomous Geographical area Older adult Employee Professional
regions and municipalities) (10.000 km?) institution
Beijing 1.64 8.988 22.988 26.546 13.574
Tianjin 12 8.393 11.463 12.487 10.395
Hebei 18.88 2.308 2.908 3.163 2.424
Liaoning 14.86 3.457 2.407 2.216 2.363
Shanghai 0.63 26.803 86.128 90.986 43.636
Eastern region Jiangsu 10.72 5.816 8.129 8.873 8.152
Zhejiang 10.35 4.273 4.778 4.886 6.398
Fujian 12.14 1.331 1.341 1.320 1.370
Shandong 15.79 3.501 4515 4932 4.483
Guangdong 17.97 2.656 3.314 3.523 2.762
Hainan 3.54 0.342 0.596 0.610 0.502
Inner Mongolia 118.3 0.144 0.129 0.126 0.129
Chongqing 8.24 2.840 2.726 2.716 2.455
Guangxi 23.76 0.602 1.008 1.089 0.757
Sichuan 48.6 1.320 0.811 0.628 1.208
Guizhou 17.61 1.416 0.710 0.518 0.945
Yunnan 39.41 0.564 0.362 0.380 0.446
Western region
Tibet 122.84 0.005 0.007 0.007 0.007
Shaanxi 20.56 0.902 1.110 1.135 1.008
Gansu 42.58 0.159 0.144 0.135 0.135
Qinghai 72 0.022 0.018 0.017 0.018
Ningxia 6.64 0.426 0.502 0.515 0.595
Xinjiang 166 0.057 0.064 0.072 0.059
Shanxi 15.67 1.071 1.045 0.940 0.910
Jilin 18.74 2.018 1.754 1.566 1.433
Heilongjiang 47.3 0.912 0.652 0.668 0.690
Anhui 14.01 4.418 3.206 2.853 5.082
Middle region
Jiangxi 16.69 2.734 1.835 1.673 1.971
Henan 16.7 4.903 3.829 3.647 3.668
Hubei 18.59 2.500 2.509 2.111 2.975
Hunan 21.18 2.838 1.982 1.964 2.096

For sources, see Red and Black Database (24) and Ministry of Civil Affairs of the People's Republic of China (25).
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Anhui (1.538), lowest in Hainan (0.334), and the closest to 1 in
Xinjiang and Inner Mongolia (0.965) (see Table 5 for details).

3.3 Gini coefficients and Lorenz curves of
older adult resource allocation

3.3.1 Gini coefficient of older adult resource
allocation in 31 provinces (autonomous regions
and municipalities) of mainland China

The Gini coefficient of older adult resources in terms of
geographical area allocation showed that the Gini coefficients of the
number of older adult institutions, the number of employees, the
number of professionals, and the number of beds were all more than
0.65, indicating that the allocation of resources in each province
(autonomous regions and municipalities) is very unfair and is in a
dangerous state. The Gini coeflicient of older adult resources based on
the older adult population showed that the Gini coefficient of the
number of professionals was less than 0.3, while those of the number
of older adult institutions, employees, and beds were all less than 0.2,
indicative of fairness in the allocation of resources (see Table 6 for
details). The Lorenz curves drawn based on the Gini coefficients are
detailed in Figures 1-4.

3.3.2 Gini coefficients of older adult care
resource allocation in different regions of
mainland China

Analysis of data from the eastern, middle, and western regions of
China showed that the Gini coeflicients of the older adult resources
based on the allocation of geographical area in terms of the numbers
of older adult institutions, employees, professionals, and beds were all
greater than 0.65 in the western region, indicating that the allocation
according to geographical area is very unfair in the western region,
and is in a dangerous state, while the Gini coefficients of the older
adult resources based on the allocation of geographical area were
lower than 0.4 in the eastern and middle regions. This indicated that
resource allocation in these regions was basically fair and in a normal
state, and the equity of the number of older adult institutions in the
eastern region was better than that in the middle region, although the
equity in terms of the number of employees, professionals, and beds
was lower than that in the middle region. The Gini coefficients of older
adult resources based on the older adult population showed that the
values in the eastern, middle, and western regions were all less than
0.2, indicating that the allocation of older adult resources according
to the older adult population was absolutely fair in the eastern, middle,
and western regions, and was in a very good state (see Table 7
for details).

3.3.3 Lorenz curves of older adult resource
allocation in 31 provinces (autonomous regions
and municipalities) in mainland China

As can be seen in Figures 1-4, for the older adult resources
configured by the older adult population, the equity of the
configuration of the number of beds was the best, with a Gini
coeflicient of 0.159. In terms of older adult resources configured by
geographical area, all the indices showed that the configuration was
inequitable, among which the equity of the number of older adult
institution configurations was better than the other indices, with a
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Gini coefficient of 0.685, which is still in a dangerous state (see
Figures 1-4 for details).

4 Discussion

The allocation of older adult resources in 31 provinces
(autonomous regions and municipalities) in mainland China has
increased and to a certain extent, the needs of older adults have been
met (16). Data analysis showed that China’s older adult resources,
including older adult institutions, employees, professionals, and beds,
have been increasing in recent years, with the four indicators reaching
38,158, 518,185, 378,897, and 4,882,366, respectively, by the end of
2020. The proportion of employees with an educational level of college
or above in older adult institutions was found to be relatively low, at
23.7%, while the age structure of the employees was essentially aging.
Among them, those over 45years old accounted for 50.23%. The
number of institutions, employees, professionals, and beds per 1,000
older adults reached 0.2, 2.72, 1.99, and 25.61, respectively, with the
maximum values of the above indicators being 0.4, 7.21, 5.88, and
39.4, and the minimum values 0.005, 1.05, 0.72, and 8.56, respectively,
and with great variability in different provinces (autonomous regions,
municipalities).

Currently, China’s old adult care model is based on home-based
care, supplemented by institutions, but with the aging of the
population and the phenomenon of childlessness, the demand for
older adult institutions will continue to increase. China has put
forward a national strategy for actively coping with population aging
during the “14th Five-Year Plan” period, which aims to improve the
old adult service system and health support system, and to enhance
the sense of accessibility, happiness and security of the older adult (6).
The”14th Five-Year Plan” for the Development of the National Aging
Career and Senior Care Service System proposes that by 2025, the
number of social workers per 1,000 seniors will remain at more than
one, and the number of beds in senior care institutions will reach more
than 9 million; these policies and measures, as well as the target plan,
provide an important reference for actively coping with the aging of
the population (7).

The 31 provinces (autonomous regions and municipalities) in
mainland China were found to have wide disparities in the equity of
older adult resource allocation, with both over-and under-allocation
of older adult resources, and the disparity in allocation in terms of
geographical area was particularly obvious. The results of the
allocation of older adult resources in terms of geographical area
showed that there was a clear shortage of older adult resources in
Tibet, Qinghai, Xinjiang, Inner Mongolia, Gansu, Hainan, and
Ningxia, which, apart from Hainan, are distributed in the western
region, while there is a clear over-allocation of older adult resources
in Jiangsu, Tianjin, Beijing, and Shanghai, most of which are located
in the eastern region. These results are consistent with published
findings (16, 18, 19). The results of the allocation of older adult
resources according to the older adult population showed that
Hainan, Gansu, Guizhou, Guangxi, and other regions were slightly
under-allocated in terms of older adult resources; these, apart from
Hainan, are located mainly in the western region, while
Heilongjiang, Jilin, Beijing, Shanghai, Zhejiang, Anhui, and other
areas, situated mainly in the eastern and middle regions, were
slightly over-allocated; these results are consistent with published
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TABLE 5 Agglomeration analysis of older adult resource allocation based on the size of the older adult population.

Province Population aged 65 HRAD,;/PAD;
;anu(;?gl?:?ggzlgﬁgls?ns I Bl Qldgr a(_:!ult Employee Professional
institution
Beijing 2,912,060 8.971 1.002 2.562 2.959 1.513
Tianjin 2,045,692 8.613 0.974 1.331 1.450 1.207
Hebei 10,387,937 2.780 0.830 1.046 1.138 0.872
Liaoning 7,417,481 2.522 1.371 0.954 0.879 0.937
Shanghai 4,049,012 32471 0.825 2.652 2.802 1.344
Eastern region Jiangsu 13,726,531 6.469 0.899 1.257 1.372 1.260
Zhejiang 8,566,349 4.182 1.022 1.143 1.169 1.530
Fujian 4,609,999 1.919 0.694 0.699 0.688 0.714
Shandong 15,364,078 4.916 0.712 0.919 1.003 0.912
Guangdong 10,813,000 3.040 0.874 1.090 1.159 0.909
Hainan 1,051,500 1.501 0.228 0.397 0.407 0.334
Inner Mongolia 3,138,918 0.134 1.078 0.959 0.942 0.965
Chonggqing 5,473,605 3.356 0.846 0.812 0.809 0.732
Guangxi 6,114,117 1.300 0.463 0.775 0.838 0.582
Sichuan 14,167,600 1.473 0.896 0.551 0.426 0.820
Guizhou 4,456,455 1.279 1.108 0.556 0.406 0.739
Yunnan 5,073,259 0.650 0.867 0.556 0.584 0.686
Western region
Tibet 206,963 0.009 0.555 0.770 0.848 0.785
Shaanxi 5,266,597 1.294 0.697 0.858 0.877 0.779
Gansu 3,147,817 0.373 0.425 0.386 0.360 0.360
Qinghai 514,093 0.036 0.622 0.502 0.464 0.511
Ningxia 692,824 0.527 0.808 0.952 0.976 1.129
Xinjiang 2,005,885 0.061 0.932 1.043 1.174 0.965
Shanxi 4,504,674 1.452 0.738 0.719 0.647 0.626
Jilin 3,757,224 1.013 1.992 1.732 1.546 1.414
Heilongjiang 4,972,868 0.531 1.717 1.227 1.258 1.300
Anhui 9,159,411 3.303 1.337 0.971 0.864 1.538
Middle region
Jiangxi 5,371,021 1.626 1.682 1.129 1.029 1.212
Henan 13,401,904 4.054 1.209 0.944 0.899 0.905
Hubei 8,424,339 2.290 1.092 1.096 0.922 1.300
Hunan 9,842,067 2.348 1.209 0.844 0.837 0.893

For sources, see National Bureau of Statistics of China (23), Red and Black Database (24) and Ministry of Civil Affairs of the People's Republic of China (25).
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TABLE 6 Gini coefficients for older adult resource allocation according to different dimensions.

Resource category

Gini coefficient (by geographical area)

Gini coefficient (by older adult
population)

80% —l— older adult population
0
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40%
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20%
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Cumulative percentage of older adult institutions (%)
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Cumulative percentage based on geographical area/older adult
population (%)

FIGURE 1
Lorenz for allocation of older adult institutions in China.
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FIGURE 2
Lorenz curve for allocation of employees in older adult institutions in
China.
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FIGURE 3
Lorenz curve for allocation of professionals in older adult institutions in
China.
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FIGURE 4
Lorenz curve for allocation of beds in older adult institutions in
China.

findings (16, 18, 19). In the western regions, such as Tibet, Qinghai, = and sparse populations of these regions. The problem of low
accessibility of older adult resources is highlighted, which is

consistent with the conclusions of previous studies (10). From an

and Xinjiang, older adult resources were insufficiently allocated
according to geographical areas, due to the large geographical areas
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TABLE 7 The regional distribution of Gini coefficients of older adult resources according to different dimensions.

Gini coefficient (by geographical area)

Gini coefficient
(by older adult population)

Older adult Employee Professional Bed Older adult Employee Professional
institution institution
Eastern
) 0.281 0.397 0.414 0.371 0.111 0.170 0.184 0.131
reglon
Western
0.699 0.678 0.670 0.689 0.134 0.140 0.200 0.105
region
Middle
0313 0312 0302 0361 0.121 0.108 0.102 0.137
region

economic perspective, the centralized allocation of older adult
resources in economically developed provinces (autonomous
regions and municipalities) is mainly due to the high demand for
services from residents in those areas, as well as the regulation of
market mechanisms, consistent with the findings of earlier research
(10, 15). However, some researchers have found that underdeveloped
cities require more consideration in the distribution of professionals
for older adult resources (9). These different conclusions may
be attributed to differences in the indicators used for the evaluation
of older adult resources as well as the types of public and
private resources.

The older adult resources in China were found to be more
equitably allocated according to the older adult population, but less so
according to geographical area, with large differences seen among the
eastern, middle, and western regions. The Gini coefficient analysis
found that the allocation of older adult resources according to the
dimension of the geographical area was very unfair and in a dangerous
state. Analysis of the older adult resource allocation according to the
size of the older adult population was found to be fair and in a good
state. Analysis of the Gini coefficient in the eastern, middle, and
western regions revealed that analyzed according to the dimension of
geographical area, the allocation in the western region was very unfair,
with Gini coefficients above 0.6, for which the main reasons were the
sparse population and large geographical area of the western region,
while the allocation in the eastern and middle regions was essentially
fair. These results are consistent with the findings of published studies
(15). When analyzed in terms of the size of the older adult population,
the overall allocation in the eastern, middle, and western regions
showed fairness, except for the indicator of allocation according to the
number of beds in which the western regions scored better than the
middle and eastern regions, while the fairness in the allocation of the
other indicators tended to be better in the eastern and middle regions.
While these findings are consistent with the general trend of published
research, they cannot be compared directly due to differences in the
choice of indicators used by the various researchers (15, 18, 19).

It is suggested that firstly, the government should strengthen the
professional teams of older adult care institutions, to form a reasonable
structure in terms of age, education, and title of high-quality
professional and technical personnel (31, 32). Secondly, for the
western region where the allocation of old adult resources is
insufficient, the government should give full play to the role of macro-
control and comprehensively consider the geographical area and
distribution of the older adult population in the different provinces
(autonomous regions and municipalities), and target the allocation
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and planning of resources for older adults to ensure that residents in
the western region are able to access resources (33, 34). Thirdly, for
economically developed provinces (autonomous regions and
municipalities) in the eastern and middle regions, social capital should
be introduced to establish different types of older adult care
institutions to meet the high demands for older adult care services,
and at the same time, government funds should be invested more in
the western regions, to realize a balanced allocation of older adult care
resources in the east, middle, and western regions of China, as well as
a multilevel development (35-37).

4.1 Limitations

First, this study evaluated the equity of older adult resource
allocation based on the assumption of resource homogeneity and did
not address differences in service quality and service capacity of
different older adult institutions and professionals. Second, data on the
older adult resources in this study were derived from data on older
adult institutions provided by the China Civil Affairs Statistical
Yearbook; however, the older adult resources in China include not
only older adult institutions, but also other older adult resources such
as home-based care of older adults, community-based older adult
care, and older adult care in medical and healthcare institutions,
which are not considered in this study due to the lack of data sources
for the above information, and thus the conclusions reached may
differ from the conclusions taking the allocation of all older adult
resources into account. Third, since there is no specific evaluation
standard for the Gini coeflicient of older adult resource allocation, the
study drew on the evaluation standard for income equity in economics,
and the conclusion may thus be affected.
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