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The fairness of health services is an important indicator of theWorld Health Organization’s

performance evaluation of health services, and the fairness of health resource allocation

is the prerequisite for the fairness of health services. The research in this article aims

to explore how to use health and medical resources fairly and effectively to allocate

health resources in different fields, populations and projects, in order to achieve the

maximization of social and economic benefits of health and medical resources. In

the study of the distribution and equity of public health and medical resources, we

comprehensively apply Gini coefficient, Theil index, Lorentz curve and difference index,

based on the theory of health resource allocation and the theory of health equity, the

province’s health service resources have been researched and evaluated, combined with

regional health planning theories and public health theories, a variety of scientific methods

were used to analyze community health service resources at all levels across the country.

At the same time, we reviewed the journal literature about the treatment of patients and

children, and analyzed the patients admitted to medical institutions in various regions.

The research in this paper found that from 2016 to 2020, the Gini coefficient of the

province’s health institutions according to population distribution has been fluctuating

between 0.14 and 0.17. During this 5-year period, the Gini coefficient of the distribution

of medical and health expenditures by population shows a downward trend year by year.

From 2019, reach below 0.1, this shows that the fairness of the allocation of health

resources according to population has a clear trend of improvement.

Keywords: public healthcare, health resources, health resource allocation, resource justice, physical health

INTRODUCTION

Since the reform and opening up, our country’s health care has developed rapidly, and the health
of the people has been greatly improved. With China’s accession to the WTO, the primary problem
facing the Chinese government and the medical and health system is how to adapt to the rapid
changes in domestic and foreign events and formulate a consistent health policy. The 17th National
Congress of the Communist Party of China proposed to build a well-off society in an all-round way,
and to create a new situation of socialism with Chinese characteristics as its work goal. At the same
time, it calls on the medical and health industry to “create and improve the medical and health
system and health level, and promote the physical and mental health of the people” as an important
part of improving people’s lives and promoting healthy development. In addition, the new round of
medical reform proposes that medical and health services always maintain a public welfare nature.
In order to achieve the goal of everyone enjoying basic medical and health services, this stipulates
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that the government’s regulation of health resource management
becomes the main choice, and the government’s macro-control
must be led to achieve fairness and effectiveness. At the same
time, the people actively cooperate with the government’s actions,
raise problems and solve them with the joint efforts of the
government and the people, so as to make the distribution of
public health resources fair and stable.

Physical health is the basis for people to engage in other
activities. Medical and health activities are social activities that
maintain and restore people’s basic survival and activity skills.
The prerequisite for the smooth progress of medical and health
activities is the reasonable management of medical resources
and health resources, and reasonable enjoyment of medical and
health resources is the fundamental guarantee for safeguarding
the interests of human health. It is a key content related to
the overall development of the health industry and a necessary
condition for the stable, coordinated and healthy development of
the pharmaceutical and health industry. How to manage health
resources scientifically and rationally, make full use of limited
resources, better serve the people, and improve people’s physical
and mental health has become an urgent problem to be solved.

Combined with the research progress at home and abroad,
different scholars have different views and explorations on such
issues. Sam and Nunn criticized the current knowledge about
patient and public participation, here called patient and public
participation (PPI), and called for the development of robust
and theoretically based strategies throughout the continuity of
medical education. The study draws on a series of relevant
literature and regards PPI as a response process related to the
patient-centered learning agenda (1). Cheng et al. proposed
an attention-based two-way gated recurrent unit (AB-GRU)
medical migration prediction model to predict which hospitals
patients will go to in the future (2). The focus of Embrett
and Randall’s research is to understand how the framework
of the problem affects government decisions related to the
cancellation of medical service funding. To achieve this goal, a
framework describing how the problem frame or explanatory
narrative affects government policy decisions was developed
and applied to actual cases (3). Osadchuk et al. research
aims to ensure the protection and enhancement of everyone’s
physical and mental health by providing high-quality medical
and preventive care, and to maintain their long-term active
life. Although human health does not have an accurate market
price, it has the highest value for society and individuals (4).
Mohammad et al. study investigated the prevalence and related
risk factors of job burnout among public service medical staff
in Kota Kinabalu, Sabah who participated in the fight against
the Covid-19 epidemic. A cross-sectional study was conducted
involving 201 medical personnel working in all government
hospitals and health clinics (5). Ruiz-Mejía and Méndez-Durán
studied the reasons for the high incidence of chronic non-
communicable diseases such as diabetes, systemic hypertension,
overweight, obesity, dyslipidemia and metabolic syndrome (6).
Feng and Pan’s research on telemedicine allows limited available
medical resources to be shared and fully utilized, and many
economically underdeveloped provinces can enjoy higher-level
medical sharing services. The overall design of the public health

emergency management system will be based on the Internet of
Things in accordance with system functions and low latency (7).
In order to capture the impact of the spatial heterogeneity of
the resources available in the environment and the public health
system on the persistence and extinction of infectious diseases,
Jlng GE proposed a simplified spatial SIS reaction diffusion
model. This model has the allocation and utilization efficiency
of medical resources (8). Although these studies give the impact
of medical services on expenditures, they are only one-sided and
do not analyze the fairness of the allocation of public medical
and health resources in terms of population distribution and
geographic location.

The innovations of this article are embodied in several aspects:
first, it essentially explains the importance of fair distribution of
public resources, and puts forward the principles and standards
of fair distribution. Second, analyze whether residents have equal
access to public resources from the perspective of knowledge and
geographical differences. Third, in terms of analysis methods, the
method of combining statistics and qualitative analysis is used to
analyze the effectiveness of health resource allocation and public
health benefits. At the same time, through field research and
empirical analysis, the factors that affect the effective allocation
of public health resources are explored.

METHODS ON THE FAIRNESS OF THE
DISTRIBUTION OF PUBLIC MEDICAL AND
HEALTH RESOURCES

Allocation of Health Resources
Health resource allocation refers to the distribution and transfer
(flow) of health resources to health departments and health
care providers. It is the government or the market that enables
health resources to be appropriately allocated to different types,
different departments, different institutions, different projects,
and different groups of people, thereby increasing the benefits of
the community and the value of health resources.

It can be seen from Figure 1 that all social resources are
inseparable from health and medical resources. At the same
time, in Figure 2 we can also see that health care is closely
related to our lives. The development of health services has
become an important indicator to measure the comprehensive
strength of a country and region. How health resources are
allocated determines whether health output can meet the goals
of comprehensive social and economic development with high
quality and quantity. This is related to the basic living issues of
hundreds of millions of people. It is related to the development
level of the whole country’s health service (9). Today’s medical
and health services have undergone major changes compared
with those before the reform and opening up. Today’s medical
and health services can guarantee people’s basic living needs
and can make people sick and treatable. Before the reform
and opening up, our country realized the allocation of health
resources through a planning mechanism. The main problem
with this allocation model is that it cannot meet the requirements
of multi-level growth and large-scale production of medical
care in rural and urban communities. Under the condition of
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FIGURE 1 | Allocation of health resources.

FIGURE 2 | Health care and life.

limited government finances, the overall allocation of health
resources is insufficient and the allocation efficiency is relatively
low; with the transition of the financial system from a planned
econoour to a market econoour, the government’s control over
medical institutions has gradually loosened, and the national

medical reform has also moved toward a market-oriented path,
advocating market-oriented configuration and operation. The
proportion of government investment in the medical and health
field has fallen, and medical expenses have risen rapidly. Under
this model, although it is possible to rapidly increase health
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resources and improve allocation efficiency to a certain extent,
due to the profit-seeking characteristics of the market, the end
result is that health resources flow to areas with more developed
economic development and strong ability to pay, while ignoring
the fairness of health resource allocation, leading to the lack
of public welfare in public hospitals. There has been a serious
problem of “difficult and expensive medical treatment,” which
eventually led to a decline in the efficiency of medical and health
services, which obviously deviated from the Pareto efficiency
curve. Therefore, excessive commercialization has not only
brought social injustice, but also caused the loss of profitability
(10). Therefore, in order to ensure fairness, the government must
actively and reasonably participate in the allocation of health
resources, and at the same time, it should give full play to the
role of the market mechanism, improve the efficiency of health
resource allocation. It is hoped that in the future, the fairness
of the distribution of public medical and health resources will
be realized, the problems of “difficult and expensive medical
treatment” will no longer arise, and the allocation of health
resources will eventually be shared by all.

Principles of Health Resource Allocation
Principles Based on Health Needs and Medical and

Health Service Needs
The objects of medical and health services and the end of the
service process are people in society. Therefore, the allocation of
medical and health resources should reflect the people-oriented
concept, focusing on ensuring the health of the whole people, and
improving people’s health and quality of life. The needs of society
determine the provision of medical and health services, and the
allocation of medical and health resources should be oriented
to meet social needs. Coordinating and rationally distributing
limited medical resources and health resources through medical
and health service design, and effectively balancing regional
surplus or shortage of medical and health resources through
resource allocation and redistribution (11).

The Principle of Adapting to Economic and Social

Development
Reform and opening up and economic globalization have
promoted social and economic development, and extensive social
changes have also followed. The improvement of people’s living
standards and the increase in health awareness put higher
demands on our country’s medical and health services. It is
bound to affect and change the allocation of medical and
health resources in terms of total, quality, and structure (12).
The increasing purchasing power and demand of residents for
medical and health services makes the provision of medical and
health services not only characterized by sufficiency and diversity,
but also taking into account the important factors of the quality,
balance and sustainability of medical and health services, to adapt
to economic and social development.

The Principle of Fairness and Efficiency
Fairness and effectiveness is an important principle for the
government to allocate medical and health resources, and it is
also a long-term goal (13). Equity in the field of health services

refers to ensuring that every member of society has an equal
opportunity to enjoy medical and health services based on the
allocation of medical and health resources on demand. Medical
and health efficiency includes two concepts of econoour and
ethics, that is, unreasonable allocation of health resources is
both a waste and immoral (14). Paying attention to justice
and fairness can not only promote the realization of fairness
and fairness and the improvement of human health, but also
an important guarantee for health and sustainability, and the
sustainable development of health services.

Ensure the Principle of Focusing on the Overall

Situation
The requirement of “prevention first, grassroots as the focus, and
equal emphasis on Chinese and Western medicine” is a policy
guideline for improving the status quo ofmedical and health care.
Due to the relatively slow development of the rural econoour and
poor basic medical and health conditions, the current situation
of rural medical and health is far from that of cities. The
degree of improvement in rural medical and health conditions
is related to the reform process and development trend of our
country’s overall medical and health services (15). The allocation
of medical and health resources must start from the grassroots
level, focusing on improving the level of rural medical and health
care. Medical and health investment and related policies need
to focus on rural areas and strive to narrow the gap between
urban and rural areas. Implement basic medical and health
services in rural areas, and ensure that farmers enjoy fair and
effective rights to basic medical and health care. Effectively solve
the major medical and health problems in rural areas such as
difficulty in seeing a doctor, expensive medical care, poverty due
to illness, and illness due to poverty, etc., it is necessary not only
to improve the health of rural residents, but also to achieve social
fairness and justice in the process of medical and health resource
allocation (16).

Commonly Used Methods of Research on
Equity of Health Resource Allocation
Gini Coefficient
The Gini Coefficient (Gini) is a widely used analysis indicator to
measure the income gap of residents in a country (or region).
Calculate the Gini coefficient according to the Lorentz curve and
the type of Gini coefficient. Quantitative indicators are obtained
through data processing and figure area estimation, and the
degree of difference in the allocation of medical and health
resources is analyzed (17).When the Gini coefficient is lower than
0.2, it means that the allocation of medical and health resources
is absolutely even; 0.2 to 0.3 means that the configuration is
relatively average, and there is a small gap;0.3 to 0.4 means that
the configuration is relatively average and reasonable, but there is
a certain gap; 0.4 to 0.5 means that the configuration gap is large.
Above 0.6 indicates a huge gap in allocation, and 0.4 is used as a
warning line for the gap in resource allocation. As follows:

G =

n
∑

i=1

AiBi + 2
n−1
∑

i=1

Ai(1− Ci)− 1 (1)
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Among them, Ai is the ratio of the population (or geographic
area) of each region to the total population (or total geographic
area); Bi is the ratio of the number of health resource indicators in
each region to the total number of corresponding health resource
indicators; Ci = B1 + B1 + ...Bi is the cumulative percentage
of health resources. The Gini coefficient is between 0 and 1. The
closer the Gini coefficient is to 0, the fairer the distribution of
medical and health resources; the closer the Gini coefficient is to
1, the more unfair the medical and health resources are (18).

Theil Index
The Theil index is an important indicator to measure the balance
of social resource distribution in a region. In Western science,
the Theil index is a method of measuring balance. It checks
the fairness and inequality of the distribution of resources by
checking whether the weight of the population corresponds to
the weight of its income (19). The Theil index value is >0, and
its value is smaller, which indicates that health resources can be
allocated in this field more effectively. The calculation formula of
Theil index is as follows:

T =

n
∑

i=1

Ai log

(

Ai

Bi

)

(2)

In the formula, if Ai is the proportion of each city’s population in
the province’s total population; then Bi is the proportion of each
city’s health resources in the province’s total health resources.

Decomposition of Theil index:

Ttotal = Tbetween groups + Ts (3)

Ts =

w
∑

j=1

AjTj (4)

TBetween groups =

m
∑

j=1

Aj log
Aj

Bj
(5)

In the formula, T is always the overall difference; within the T
group is the difference in the allocation of health resources in
Type I, Type II, and Type III areas. Among the T groups are the
differences in the allocation of health resources among the Type
I, Type II, and Type III areas. Aj is the ratio of the population of
each region to the total population. Bj is the ratio of the amount
of health resources in each region to the total amount of health
resources. Tj is the Theil index of each region. Contribution rate
of differences within and between groups to the total Theil index:
contribution rate of difference within groups=within T group/T
total; contribution rate of difference between groups=T between
groups/T total.

Lorentz Curve
American economic statistician M. Lorenz first proposed the
Lorenz curve to study the optimal allocation of urban and
rural medical and health resources, and to study the rational
distribution of property, land and income (20).

Suppose the distribution density function of the income
variable a is s(a) (that is, the percentage of the population with

FIGURE 3 | Lorentz curve.

income a to the total population), the total population isM, then
the population whose income is <g is

∫ g
0 Ms(a)da. Its percentage

of the total population is:

S(g) =

∫ g

0
Ms(a)da/M =

∫ g

0
s(a)da (6)

The sum of the income of all people whose income is <t
(called cumulative income) is

∫ g
0 aMs(a)da. Its proportion in total

income is:

H(g) =

∫ g

0
aMs(a)da/

∫

∞

0
aMs(a)da = 1/a

∫ g

0
as(a)da (7)

Among them is the expected value of income a =
∫

∞

0 as(a)da
or the total average income of the society. By the
parametric equation:

S = S(g) =

∫ g

0
S(a)da(g ≥ 0) (8)

H = H(g) = 1/a

∫ g

0
as(a)da (g ≥ 0) (9)

Figure 3 the horizontal axis of the Lorenz curve is the cumulative
percentage of the population, and the vertical axis is the
corresponding cumulative percentage of medical resources. If the
curve coincides with the diagonal, it indicates that the health
resources are at an absolute average level. If the curve is close
to the diagonal, it means that social health resources are loosely
distributed and low-income groups appear; if the curve is close to
the diagonal, it means that it is below the diagonal and inclined to
the horizontal axis. It can be seen that the fairness of social health
resources is returning, mainly in high-income groups.

The Lorentz curve has the following properties:
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(1) S(0) = 0, H(0) = 0, that is, 0% of the population’s income
accounts for 0% of the total income; and S(∞) = 1, H(∞) =
1, that is, 100% of the population revenue accounts for 100% of
total revenue.

(2) The Lorentz curve is increasing because:

dH/dS = dH/dS ÷ dS/dg = gs(g)/as(g) = g/a ≥ 0 (10)

(3) The Lorentz curve is convex downward because:

D2H/dS2 = d(dH/dS) /dS

= d(g/a) /dg ÷ dS/dg = 1/as(g) ≥ 0 (11)

Dissimilarity Index
The dissimilarity index (ID) is to use the health proportion of
a certain class and the relative population proportion of this
class to analyze the concentration of health in a certain class or
evenly distribute in each class, and evaluate the degree of health
difference of each class (21, 22). If there are N= 1, 2, 3,.., n social
classes, the dissimilarity index is:

ID =
1

2

i
∑

n=1

∣

∣Tnx − Tny

∣

∣ (12)

Among them, Tnx is the proportion of the population in the Nth
class, and Tny is the proportion of the population in the Nth
class. The greater the difference between the two, it shows that
the higher the degree of unfairness in the health of this class. The
ID value is between 0 and 1. The smaller the ID value, the more
uniform the health distribution, and the larger the ID value, the
more uneven the health distribution.

Concentration Index Method
The concentration index method (CI) is a more appropriate
method to measure the degree of health inequality related to
socio-economic conditions. This is an index recommended by
the World Bank to assess the inequality of health services under
different socio-economic conditions (23, 24). The concentration
index is sorted according to the per capita net income level, so
that the research variable is related to the personal economic
income, which can well-reflect the impact of the economic
level on the equity of the allocation of health resources. It is a
method to assess the degree of per capita health inequality and
measure the degree of health inequality related to socio-economic
conditions (25).

The calculation formula of the concentration index is:

M =
1

2

n−1
∑

i=0

(Ai + Bi+1)(Ai+1 − Ai) (13)

A0 = 0,B0 = 0 (14)

CI = 2× (0.5− S) (15)

In the formula, the value of A is arranged according to the annual
per capita disposable income of each resident from small to
large, and then the cumulative percentage of the population in
each region is calculated; B value is the cumulative percentage of

community health service resource allocation; i is the ranking of
each region in descending order of economic level, and n is the
number of regions. The value range of the concentration index
CI is [−1, 1], when its value is 0, it means fairness or equality,
when its value is positive, it means that the allocation of health
resources is concentrated in higher-income groups, and there
is inequality in favor of the rich; when its value is negative, it
means that the allocation of health resources is concentrated in
lower-income groups, and there is inequality in favor of the poor.

DEA Measurement Algorithm
The DEA calculation method is used to measure the efficiency
of medical and health resources in various provinces. Under the
established conditions, the investment of financial resources has
achieved the maximum output of medical and health services,
then the efficiency of the medical and health expenditure of the
place is effective. That is, it is efficient to transform financial
resource input into medical and health service output. The
calculation method can be expressed by the following linear
programming equation:

Maximize

k
∑

a=1
matao

w
∑

b=1
hbkbo

= θ (16)

Subject to

k
∑

a=1
mataj

w
∑

b=1
hbkbj

≤ 1(j = 1, 2 · · · n ma ≥ 0, hb ≥ 0) (17)

Evaluation Method of Resource Utilization Efficiency
The rank sum ratio method (RSR) is a non-parametric evaluation
method proposed by Chinese statistician Tian Fengtiao. It has
the advantages of overcoming the shortcomings of individual
indicator analysis and reflecting the comprehensive level of
multiple evaluation indicators, and is widely used in the field of
health management. Formula for calculating rank:

RSR =

∑R

a
a× b (18)

In the formula, a is the number of indicators, and b is the number
of groups.

Calculate the Weighted Rank Sum Ratio (WRSR) of

Medical and Health Resource Allocation
The weighted WRSR value calculation formula can calculate
the weighted rank sum ratio of medical and health
resource allocation:

WRSR =
1

k

a
∑

b=1

XbYcb (19)

where k is the sample content, and a is the number of evaluation
indicators. Using the probability unit PRobit as the independent
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variable andWRSR as the dependent variable, calculate the linear
regression equation, namely:

WRSR = −0.8546+ 0.2699PRobit (20)

EXPERIMENT ON THE FAIRNESS OF
PUBLIC MEDICAL AND HEALTH
RESOURCE DISTRIBUTION

There are many methods to study the fairness of community
health service resource allocation, but any method has certain
limitations or deviations and cannot fully reflect the fairness of
community health service resource allocation. The main reason
for the deviations in the reform of the medical and health
system is that some regions push all local public hospitals to the
market indiscriminately, and some places propose to transplant
the property rights reform of industrial and commercial
enterprises and sell public hospitals; In addition, some hospitals
that are obviously public welfare have also adopted certain
market-oriented practices, which aroused people’s discussion
and dissatisfaction. Therefore, the basic starting point of this
study is to use multiple methods to evaluate the fairness of
community health service resource allocation from different
angles. At present, the academic circles generally use Gini
coefficient and Theil index as the main indicators to evaluate
the equity of health service resource allocation. Although the
use is simple and the effect is intuitive, it is not comprehensive,
and may cover up some internal unfairness. For example, the
Gini coefficient is low, and it seems fair on the surface, but
there may be a certain group that over-occupys community
health service resources, and there is inequality that is beneficial
to this group. Therefore, this study uses Gini coefficient, Theil
index and concentration index to make up for the flaws in
the research method of the equity of community health service
resource allocation.

Research on the fair distribution of public health resources
makes full use of the Gini coefficient, Theil index, Lorentz
curve and difference index, based on the theory of health
resource allocation and the theory of health equity, the urban
resources of community health services are evaluated, and a
variety of methods are used to analyze the fair distribution of
urban health service resources. Figure 4 is a research framework
for the equity of the allocation of urban community health
service resources.

After long-term construction and development, the province’s
medical and health services have continued to grow, and the
basic urban and rural medical safety system has basically
taken shape, formed a medical and health service system of
a certain scale covering urban and rural areas, consisting of
hospitals, public health institutions, and primary medical and
health institutions. At the end of 2019, medical and health
institutions developed moderately. In terms of quantity, there
will be 7,003 health institutions of various types in the province
in 2020, an increase of 0.89% over 2016; among them, there are
232 hospitals in the province, an increase of 3.4% over 2016;

the total number of primary medical and health institutions
is 6,037, an increase of 8.67% over 2016; 213 professional
public health institutions, an increase of 32.67% over 2016;
there were 10 other health institutions, a decrease of 35.71%
from 2016.

It can be seen from Figure 5 that from 2016 to 2020, the
number of hospitals has not changed much, and the annual
increase or decrease varies between 2 and 3; since 2016, the
number of health centers and community service organizations
has been on the rise, which is in line with the country’s emphasis
on improving the three-level medical and health network. Give
full play to the leading role of serving prefecture-level hospitals
and the backbone role of municipal health centers; from 2016
to 2019, the number of clinics fluctuates slightly, but the overall
development is stable, but there has been a large decline in
2020, a decrease of 11.23%; the village clinic has been growing
steadily since 2016, but it has declined in 2019, and then saw
a substantial increase in 2020, an increase of 12.67% over the
previous year.

At the same time, the distribution of patients admitted to
medical institutions in the region was analyzed. In 2016, the
total number of patients receiving treatment was 614,000, and the
number of patients treated by health care institutions accounted
for 90.2%. The number of diagnosis and treatment in 9 township
hospitals accounted for 20.1% of the total number of hospitals
under the bureau. As shown in Figure 6.

According to the above data analysis, more people will choose
non-profit medical institutions organized by the government,
and concentrated in urban hospitals. This is mainly due to
economic development, the improvement of people’s living
standards and scientific lifestyles, the gradual enhancement of
human health concepts, and the increasing demand for medical
and health services.

EXPERIMENTAL DATA ON THE FAIRNESS
OF PUBLIC MEDICAL AND HEALTH
RESOURCE ALLOCATION

Equity Analysis of Health Resource
Allocation Based on Gini Coefficient and
Lorentz Curve
The province’s health resources are divided into three aspects:
human resources, material resources and financial resources.
Human resource allocation data includes the number of health
technicians, practicing (assistant) doctors and registered nurses;
the material resource allocation data includes the number
of health institutions and the number of beds; the financial
resources data are mainly medical and health expenditures. Next,
calculate the Gini coefficient of each health resource according
to the population distribution, and calculate the Gini coefficient
of each year according to the geographical area of the province.
Figures 7, 8 respectively show the Gini coefficients of various
health resources in the province from 2016 to 2020 according
to population and geographical distribution. The population
distribution is divided according to the number of people
in each region, and the geographical distribution is divided
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FIGURE 4 | The research framework of the equity of the allocation of urban community health service resources.

FIGURE 5 | 2016-2020 the development trend of medical and health institutions.

according to the different development conditions of each city,
which can fully demonstrate whether its resource allocation
is fair.

At the same time, in order to analyze the fairness
of health resources in our province more intuitively, the
Lorentz curve is drawn according to the difference of
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population distribution and geographical location, as shown
in Figure 9.

From the perspective of the fairness ranking of various
indicators of health resource allocation, regardless of whether it
is configured by population or by region, the Gini coefficient of
the allocation of health institutions is lower than that of other
resource allocations, and its fairness is the best, followed by
the distribution of medical and health expenditures. Registered
nurses are the least fair indicator of the distribution of health
resources. As shown in Table 1. The main reason for the poor
fairness of resource allocation for registered nurses is that there
are fewer staff engaged in the profession of nurses, which leads to
the uneven distribution of nurses.

FIGURE 6 | The structure of the number of visits in 2016 and the comparison

of the utilization rate of different types of hospitals.

From the above data, it can be concluded that from the
perspective of population allocation, from 2016 to 2020, the
Gini coefficients of the four indicators of health institutions,
health technicians, practicing (assistant) physicians, beds, and
medical and health expenditures all fluctuate between 0.07 and
0.30. It shows that these 4 health resources are in the best
and fair state according to population allocation. The Gini
coefficient of registered nurses is between 0.2 and 0.4, which
is fairly fair. From the perspective of geographical distribution,
the Gini coefficient of the two indicators of health institutions
and medical and health expenditure is between 0.2 and 0.4,
which is fairly fair. However, the Gini coefficient of health
technicians, practicing (assistant) doctors, registered nurses,
and geographically distributed hospital beds exceeds 0.4, and
their fairness is in a warning state. The results show that the
Gini coefficient of medical and health resources distributed
by population is lower than that by geographical distribution,
indicating that the fairness of medical and health resources
distributed by population is better than that by geographical
distribution. From 2016 to 2018, the Gini coefficient of beds,
health technicians, doctors and nurses divided by population
distribution in the province has not changed much, but by 2019,
the Gini coefficient has dropped significantly; from 2016 to 2020,
the Gini coefficient calculated by the population distribution
of health institutions fluctuated between 0.14 and 0.17, with
little change; in the past 5 years, the Gini coefficient of medical
and health expenditure by population distribution has shown a
downward trend year by year. Since 2019, it will fall below 0.1,
but the Gini coefficient of the province’s health resources divided
by geographical distribution has not changed much. However,
the Gini coefficient of various indicators divided by geographical
distribution will increase slightly in 2020. This shows that
the fairness of distribution of health resources according to

FIGURE 7 | 2016–2020 Gini coefficient of the distribution of various health resources by population.
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FIGURE 8 | 2016–2020 Gini coefficients of various health resources by geographic distribution.

FIGURE 9 | The Lorentz curve of the geographic equity of the medical and health resources population.
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population distribution has a significant improvement trend,
but the fairness of distribution of health resources according to
geographical distribution has declined.

Theil Index Evaluates the Balance of Health
Resource Allocation in the Province
We make statistics on the allocation of bed resources in medical
and health institutions in this province. According to the per
capita GDP from 2015 to 2020, the province’s cluster analysis is
divided into 4 categories: Class I areas (economically developed
areas), Class II areas (medium economically developed areas),
Class III areas (economically underdeveloped areas). Tables 2,
3 respectively represent the Theil index of the province and
each region, and the Theil index of the province’s bed resource
allocation and its decomposition.

From the above-stated Theil index, it can be concluded that
the total Theil index for the allocation of bed resources in medical
and health institutions in the province in 2020 is 0.086. The Theil
index for Type I areas is 0.042, Type II areas are 0.002, and Type

TABLE 1 | The fairness ranking of various indicators of medical and health

resource allocation.

Gini coefficient

by population

distribution

Gini coefficient

by geographical

distribution

Health agency 1 1

Health technician 4 5

Practicing (assistant) physician 3 4

Registered nurse 6 6

Number of beds 5 3

Medical and health expenditure 2 2

TABLE 2 | 2015–2020 Theil index by region.

Years Class I area Class II area Class III area Citywide

2015 0.051 0.041 0.006 0.125

2016 0.075 0.006 0.201 0.265

2017 0.041 0.029 0.002 0.135

2018 0.061 0.021 0.004 0.098

2019 0.051 0.005 0.021 0.092

2020 0.042 0.002 0.022 0.086

III areas are 0.022. On the whole, the number of II has dropped,
from 0.125 to 0.086. Among them, the Theil index of Type I and
Type II areas declined, and the Theil Index of Type III areas
increased. Regarding the changes in the Theil index between
regions and within the region, from 2015 to 2020, the Theil
index for the allocation of bed resources in this province will
drop from 0.101 to 0.081. Among them, the inter-regional Theil
index decreased from 0.024 to 0.022, and the contribution rate
of inter-regional differences increased from 23.66% to 27.64%.
The regional Theil index dropped from 0.077 to 0.059, and the
contribution rate of regional differences dropped from 76.34 to
72.36%. The population fairness of bed resource allocation in
this province is better than geographical fairness. Geographic
fairness has long exceeded the unfair warning line. The fairness of
population allocation by professional public health institutions is
the worst, and the fairness of geographical allocation of hospital
bed resources is the worst; the unbalanced allocation of beds
is mainly due to the uneven distribution in the region; the
number of beds in medical and health institutions in the province
has developed greatly, but the structure of bed resources is
still unreasonable.

As shown in Table 4, during 2016–2020, the Theil index
allocated by health institutions changed within the range of 0.015
to 0.02, with little fluctuation; from 2016 to 2018, the Theil index
of health technicians, physicians, nurses, and bed allocation all
showed an upward trend, but by 2019, its total Theil index began
to decline significantly, while the Theil index for government
health expenditure allocation from 2016 to 2020 showed a
downward trend. It can be seen that the fairness of the allocation
of various health resources in the province is improving year
by year. Combined with the analysis of the total Theil index
from 2016 to 2020, among all types of health resources, the
allocation of nurses is the least equitable, and the allocation
of health institutions and government health expenditures is
relatively well-balanced.

Difference Index Evaluates the Fairness of
the Allocation of Bed Resources in Our
Province
The difference exponential fairness analysis of the allocation of
bed resources in our province in 2020 is shown in Figure 10.

Analyzing the results of the above figure, it can be concluded
that in 2020, the difference index of the allocation of beds
in medical and health institutions in our province is 0.18

TABLE 3 | 2015–2020 Theil index of bed resource allocation and its decomposition.

Years Interregional Theil index Contribution rate (%) Regional Theil index Contribution rate (%) Total difference

2015 0.025 19.22 0.086 80.78 0.125

2016 0.022 8.91 0.235 91.09 0.265

2017 0.036 29.98 0.071 70.02 0.135

2018 0.022 19.89 0.081 80.02 0.098

2019 0.028 29.78 0.061 70.22 0.092

2020 0.023 26.89 0.062 73.11 0.086
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TABLE 4 | Theil index of health resource allocation.

Years Health agency Health technician Practicing (assistant) physician Registered nurse Bed Government health expenditure

2016 0.016307 0.043208 0.051012 0.069318 0.042118 0.013922

2017 0.017408 0.047082 0.053418 0.069819 0.040221 0.015913

2018 0.014307 0.054079 0.060122 0.073817 0.050223 0.009721

2019 0.018702 0.037209 0.030132 0.050122 0.039823 0.007211

2020 0.013609 0.017189 0.028326 0.041321 0.032019 0.003909

FIGURE 10 | Changes in the difference index of medical institutions.

by population and 0.62 by region; among them, according
to population allocation, professional public health institutions
have the largest difference in bed resource index, which is
0.54. According to the geographical distribution, the hospital
bed resource difference index is the largest, which is 0.69. The
resource difference index between beds in professional health
institutions and hospital beds is relatively large, and its fairness
needs to be strengthened.

CONCLUSIONS

This article mainly introduces the relevant theories of medical
and health resource allocation. At the same time, it analyzed
the allocation of health resources in the province in recent

years. Through the Gini coefficient and the Lorentz curve, a
statistical analysis of the population distribution and geographic
area of our province was carried out, at the same time,
the Theil index and the difference index were analyzed for
the beds of medical institutions in this province. It was
discovered that the province’s health resources were unfairly
allocated and irrationally allocated in the early stage, but they
were improved later. And for this phenomenon, we should
also take timely measures, adjust the resource structure, sink
high-quality resources, and health administrative departments
should explore scientific and reasonable resource allocation
policies based on local actual conditions, and update resource
allocation standards in a timely manner. Appropriately control
the development speed of the hospital bed size, focus on the
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overall development of medical education and research, and
enhance the overall strength; encourage new hospitals to focus
on specialized hospitals such as rehabilitation, obstetrics and
geriatrics, develop shortage of medical resources, and promote
multidisciplinary development; adhere to the combination of
prevention and prevention, integrate existingmaternity and child
health hospitals (institutions), occupational disease prevention
and treatment hospitals (institutions) and other institutions,
and construct a public health system that promotes and
develops in coordination, better play the functions of disease
prevention and health care and rehabilitation. In addition,
the introduction of high-quality medical resources in the
surrounding areas through the establishment of branch hospitals,
new hospitals or upgrading the level of regional medical
centers, etc. The focus of new high-quality resources tends to
be the surrounding counties and cities with weak resources,

and various methods such as raising the standard of bed
allocation and increasing corresponding resource input to adjust
the spatial layout of high-quality medical resources, improve
the feasibility of medical services for residents in surrounding
districts and counties.
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