Jiang et al. Population Health Metrics (2022) 20:20 POpUI at| on He alth M etri cs
https://doi.org/10.1186/512963-022-00297-0

RESEARCH Open Access

. ®
The prevalence and management of chronic @

pain in the Chinese population: findings
from the China Pain Health Index (2020)

Yingying Jiang" ®, Tingling Xu', Fan Mao', Yu Miao?, Botao Liu?, Liyuan Xu?, Lingni Li®, Nikoletta Sternbach?,
Maigeng Zhou' and Bifa Fan?

Abstract

Background: Chronic pain is a common disease; about 20% of people worldwide suffer from it. While compared
with the research on the prevalence and management of chronic pain in developed countries, there is a relative lack
of research in this field in China. This research aims to construct the China Pain Health Index (CPHI) to evaluate the
current status of the prevalence and management of chronic pain in the Chinese population.

Methods: The dimensions and indicators of CPHI were determined through literature review, Delphi method, and
analytical hierarchy process model, and the original values of relevant indicators were obtained by collecting multi-
source data. National and sub-provincial scores of CPHI (2020) were calculated by co-directional transformation,
standardization, percentage transformation of the aggregate, and weighted summation.

Results: The highest CPHI score in 2020 is Beijing, and the lowest is Tibet. The top five provinces are Beijing (67.64
points), Shanghai (67.04 points), Zhejiang (65.74 points), Shandong (61.16 points), and Tianjin (59.99 points). The

last five provinces are Tibet (33.10 points), Ningxia (37.24 points), Guizhou (39.85 points), Xinjiang (39.92 points), and
Hainan (40.38 points). The prevalence of chronic pain is severe in Heilongjiang, Chongqing, Guizhou, Sichuan, and
Fujian. Guizhou, Hainan, Xinjiang, Beijing, and Guangdong display a high burden of chronic pain. The five provinces
of Guangdong, Shanghai, Beijing, Jiangsu, and Zhejiang have better treatment for chronic pain, while Tibet, Qinghai,
Jilin, Ningxia, and Xinjiang have a lower quality of treatment. Beijing, Shanghai, Qinghai, Guangxi, and Hunan have
relatively good development of chronic pain disciplines, while Tibet, Sichuan, Inner Mongolia, Hebei, and Guizhou are
relatively poor.

Conclusion: The economically developed provinces in China have higher CPHI scores, while economically under-
developed areas have lower scores. The current pain diagnosis and treatment situation in economically developed
regions is relatively good, while that in financially underdeveloped areas is rather poor. According to the variations in
the prevalence and management of chronic pain among populations in different provinces in China, it is necessary to
implement chronic pain intervention measures adapted to local conditions.
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that the prominence of pain and pain-related diseases
is the leading cause of disability and disease bur-
den worldwide. Globally, the burden of chronic pain
is escalating that 1.9 billion people were affected by
recurrent tension-type headache, the most common
chronic symptom. Low back and neck pain remain the
leading cause of disability internationally, with other
chronic pain conditions prominently featured in the
top 10 disabilities [2].

Studies have shown that in middle-income and low-
income countries, the prevalence of chronic pain in
adults is 33%, and it is as high as 56% in the elderly [3].
There is a difference in the prevalence of chronic pain
among different groups. Situations such as the increas-
ing burden of pain, the rising medical costs caused by
lack or low-quality pain management, and the physi-
cal, psychological, and economic losses caused by it
to individuals and their family members have made
chronic pain an important public health problem.

Data show that the prevalence rate of chronic pain
in the Chinese population exceeds 30% [4]. Histori-
cally, China is a country that treats pain as a disease.
However, the pain relief effect in the Chinese popula-
tion is currently poor. Possible barriers include cul-
tural and philosophical differences between China
and the West, patient misunderstandings about pain
management, fear of medicine use, and lack of profes-
sional knowledge about pain management [4]. Moreo-
ver, compared with the research on the prevalence and
management of chronic pain in developed countries,
there is a relative lack of research in this field in China
[5]. The maintenance of the well-being of the chronic
pain population depends on measures such as improv-
ing patients’ awareness and attendance rate, improving
the standardization of physician’s diagnosis and treat-
ment, and developing the construction of pain disci-
plines. However, we are not clear about the situation
of chronic pain in China and the specific conditions of
each province. Therefore, National Center for Chronic
and Non-communicable Disease Control and Preven-
tion, the Chinese Center for Disease Control and Pre-
vention (China CDC), and the China—Japan Friendship
Hospital jointly launched the China Pain Health Index
study (CPHI) [6]. This study adopted a comprehensive
evaluation method to determine a set of index systems
to evaluate the prevalence, prevention, and control of
chronic pain in the population in China. Each index
was assigned with weight, and the score of CPHI was
calculated through the aggregation of each index. This
article will analyze the current status of chronic pain
prevalence and management in China based on the
results of CPHI (2020).
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Method

Index system and data sources of China Pain Health Index
First, the dimensions and indicators of CPHI are deter-
mined through literature review, the Delphi method,
and the analytical hierarchy process (AHP) model. CPHI
(2020) includes 16 indicators in 4 dimensions. The four
dimensions are the prevalence of pain disease, the bur-
den of pain disease, diagnosis and treatment, and the
construction of pain disease disciplines. The correspond-
ing weights are 0.1680, 0.1922, 0.3350, and 0.3048. Data
sources for the 16 indicators include China’s provincial
burden of disease research (GBD China) [7], the National
Health and Wellness Survey (NHWS) database [8], reg-
istration data of the Chinese Medical Doctor Association
(CMDA) [9], and self-reported data of doctors’ surveys.
The GBD China study is part of the Global Burden of
Disease Study, which covers the world and assesses the
mortality and disability caused by major diseases, inju-
ries, and risk factors. China NHWS is a cross-sectional,
Internet-based survey of urban adults (age> =18) that
provides a unique look into the healthcare market from
the consumer’s viewpoint. CDMA is a national, hospital-
based, non-profit organization formed voluntarily by
practicing physicians and assistant physicians. The spe-
cific definitions and data sources of each indicator in the
four dimensions of CPHI are shown in Table 1.

Index calculation

Due to the differences in the dimensions, magnitudes,
and content of the indicators, the calculation of the CPHI
(2020) involves several major steps such as co-directional
transformation, standardization, percentage transforma-
tion of the aggregate, and weighted summation.

Co-directional transformation

The full point of CPHI is 100, and the higher the score,
the better the pain prevention and control work is. The
purpose of adopting the exact trend conversion for each
index is to make the index reflecting the health problem
consistent with the CPHI reflecting the health status.
That is, through the co-directional transformation, the
higher the value of each index reflects the better health
status, the better the current situation of pain diagnosis
and treatment and the construction of pain disciplines.
For example, indicators with a higher value representing
a worse health status, such as prevalence and incidence,
multiplied the original value by — 1, so the higher the
value represents, the better the health status. For other
indicators such as satisfaction and the number of pain
physicians, the higher the value represents, the better the
health status, diagnosis and treatment, and the develop-
ment of disciplines, so there is no need to perform that.
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Table 1 Index definitions and data sources of CPHI (2020)
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Dimension

No

Indicator

Definition

Data source

A
Prevalence of chronic pain

B
Disease burden of chronic pain

C
Treatment of chronic pain

D
development of chronic pain disciplines

A01

A02

A03

A04

BO1

B02

B0O3

B04

Co1

02

Co3

Co4

Do1

D02

Do3

D04

Headache prevalence

Musculoskeletal pain prevalence

Headache incidence rate

Incidence rate of musculoskeletal pain

Headache DALYs

Musculoskeletal pain DALYs

Direct economic burden of pain

Indirect economic burden of pain

Standardization of doctorsbehavior in
diagnosis and treatment

Visiting rate of pain patients

Treatment rate of pain patients

Satisfaction of pain patients with analge-
sic medication

Pain department coverage

Pain physicians per million population

Average hours of pain training per medi-
cal staff per year

The current academic qualifications of
pain physicians

The proportion of the surveyed popula-
tion who has been diagnosed with
headache after age standardization

The proportion of people who have
been diagnosed with musculoskeletal
pain after age standardization

Among the surveyed population, the
proportion of newly diagnosed head-
aches each year after age standardiza-
tion

Among the surveyed population,

the proportion of newly diagnosed
musculoskeletal pain each year after age
standardization

The number of years lost due to ill-
health, disability, or early death caused
by headaches including YLLs and YLDs

The number of years lost due toill-
health, disability or early death caused
by musculoskeletal pain including YLLs
and YLDs

The per capita annual medical expenses
including all related medical expenses
such as drugs, surgery, medical treat-
ment, and examination incurred by pain
patients due to the treatment of pain

The economic loss of pain patients to
the patient himself and to the society
including the loss of lost work or absen-
teeism

Average score on the Doctor’s Standardi-
zation Questionnaire for Diagnosis and
Treatment

Proportion of patients who visited the
hospital in the past month reported pain

The proportion of pain patients receiv-
ing treatment (including drugs, surgery,
physical therapy, auxiliary treatment,
psychotherapy, etc.)

The proportion of pain patients who
are satisfied after receiving analgesic
medication

The number of secondary and tertiary
hospitals with pain departments
accounted for the proportion of all
secondary and tertiary hospitals

The number of pain physicians per mil-
lion population

Among the survey respondents, the
average number of hours per person
receives continuing education on pain
per year

Among the survey respondents, the pro-

portion of pain physicians with master’s
degree or above

GBD China(2019)

GBD China(2019)

GBD China(2019)

GBD China(2019)

GBD China(2019)

GBD China(2019)

NHWS

NHWS

doctors'survey

NHWS

NHWS

NHWS

CMDA

CMDA

doctors'survey

CMDA

Headache disorders include Migraine and Tension-type headache. Musculoskeletal disorders include Rheumatoid arthritis, Osteoarthritis, Low back pain, Neck pain,

Gout and other musculoskeletal disorders
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In this index, eight indicators, including A01-A04 and
B01-B04, multiplied the original value by — 1 for co-
directional transformation.

Standardization

A preliminary analysis showed that most indicators were
subject to normal distribution. Therefore, the standard
normal transformation was used to remove the dimen-
sion of each index so that all transformed indexes obey
the standard normal distribution with a mean value of
0 and a standard deviation of 1. The transformation for-
mula was (see formula 1):

X
o

Zi (1)
z; refers to the mark of ith index after standard normal
transformation, X; is the initial or co-directional value of
the ith index, u; is the mean value of ith index of each
China province, and o; refers to the standard deviation
(SD) of ith index of each province.

Percentage transformation

To ensure that the final value fell between 0 and 100, it
was necessary to undertake percentage transformations.
This was done by calculating the area under the standard
normal distribution curve on the left side of value z. As
for any standard normalized index z;, its score was S; (see
formula 2):

Z;
1 2
S; =100 - / e Zdx 2
’ V2r @
—0o0
Weighted summation

Combining each index’s standard normalized mark and
weight, we calculated the marks of different dimensions
in each province and final CPHI scores. The calculation
method was (see formula 3):

n
CPHI= Y S;-w 3)
i=1

n is the number of indices of a certain dimension or the
number of all indices, S; is the marks of standard normal-
ization, and w; is the weight of the indicator. The CPHI
(2020) has a full score of 100. The higher the score, the
better the pain health in the region.

Results

CPHI scores and province rankings

Beijing has the highest CPHI score in China in 2020, and
Tibet has the lowest score. The top five scoring provinces
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are Beijing (67.64 points), Shanghai (67.04 points), Zheji-
ang (65.74 points), Shandong (61.16 points), and Tianjin
(59.99 points). The bottom five provinces are Tibet (33.10
points), Ningxia (37.24 points), Guizhou (39.85 points),
Xinjiang (39.92 points), and Hainan (40.38 points). See
Fig. 1.

CPHl scores in different dimensions

The prevalence of chronic pain is more severe in Hei-
longjiang (2.46), Chongqing (5.03), Guizhou (5.34),
Sichuan (5.38), and Fujian (5.56). The disease burden of
chronic pain in Guizhou (5.29), Hainan (5.56), Xinjiang
(5.83), Beijing (6.73), and Guangdong (6.94) is relatively
severe. The five provinces of Guangdong (28.38), Shang-
hai (25.30), Beijing (24.83), Jiangsu (23.76), and Zhejiang
(23.69) had better treatment of chronic pain, while the
five provinces of Tibet (5.54), Qinghai (6.79), Jilin (6.99),
Ningxia (8.50), and Xinjiang (10.57) had poor treatment.
The five provinces of Beijing (27.86), Shanghai (25.66),
Qinghai (24.28), Guangxi (22.21), and Hunan (21.81)
have relatively good development of chronic pain disci-
plines, while the five provinces of Tibet (2.37), Sichuan
(5.53), Inner Mongolia (6.81), Hebei (10.16), and Guizhou
(10.31) are relatively poor. See Fig. 2.

Original value by province

Chronic pain prevalence and disease burden in the Chinese
population

The prevalence of headaches in Heilongjiang, Fujian, and
Shanghai is relatively high, achieving 28.86%, 28.68%,
and 27.31%, respectively. The prevalence of skeletal mus-
cle pain in Chonggqing, Sichuan, and Guizhou is18.03%,
17.89%, and 17.86%, respectively, which is relatively
high in China. In terms of the incidence of headache,
Heilongjiang, Fujian, and Shanghai have relatively high
values, which are 8.18%, 7.91%, and 7.83%, respectively.
The incidence of skeletal muscle pain in Guangdong,
Guizhou, Sichuan, and Chongqing is relatively high,
with 3964.7 per 100,000, 3960.9 per 100,000, 3959.3
per 100,000, and 3950.9 per 100,000, respectively. The
DALYs rate of headaches in Heilongjiang and Shanghai
was higher, reaching 618.1/100,000 and 533.4/100,000,
respectively. The DALYs rates of skeletal muscle pain in
Chongging, Guangdong, and Guizhou are higher, reach-
ing 1661.7/100,000, 1656.6/100,000, and 1653.6/100,000,
respectively. Figure 3 shows the prevalence and disease
burden of pain in various provinces in China.

Chronic pain management in the Chinese population

The outpatient visiting rate for pain patients in China
is 68.2%, the treatment rate is 77.8%, and the satisfac-
tion rate of analgesic use is 64.3%. Gansu, Guizhou, and
Hainan have a higher rate of outpatient visiting rate,
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exceeding 90%; Qinghai has the lowest visiting rate, only
58.2%. The three provinces of Fujian, Zhejiang, and Hei-
longjiang have a higher treatment rate for pain patients,
exceeding 85%; Qinghai, Hainan, and Jilin have the low-
est treatment rate for pain patients, at 36.1%, 51.2%, and
52.8%, respectively. The satisfaction of pain patients in
Henan, Guangdong, Shanghai, Hebei, and Heilongji-
ang with analgesic drug treatment was higher, which
was 71.3%, 70.0%, 69.9%, 69.5%, and 69.1%, respectively;
Ningxia, Hainan, Gansu, Qinghai, Tibet, Xinjiang, Inner
Mongolia, and Guizhou have lower satisfaction levels, all
of which are less than 50%. See Table 2.

Shanghai, Beijing, and Guangxi provinces have higher
coverage rates of pain departments, 39.7%, 36.0%, and
Guangxi, 33.7%, respectively. Inner Mongolia, Tibet,
and Sichuan provinces have lower pain coverage rates, at
5.3%, 7.6%, and 9.4%, respectively. Qinghai, Beijing, and
Shaanxi provinces have the most significant number of

pain doctors per million, 19.1, 15.7, and 15.6, respectively.
The four provinces of Inner Mongolia, Tibet, Sichuan,
and Guangdong have the least number of pain doctors,
with less than 5 per million population. Shanghai has the
highest proportion of postgraduates of pain physicians
with a master’s degree or above, at 52.0%. Tibet, Ningxia,
and Qinghai provinces account for a relatively low pro-
portion of postgraduate pain physicians. See Table 3 for
details.

Discussion

This study is the first comprehensive index for chronic
pain, reflecting the level of pain health in China and the
provincial level. The development of CPHI can provide
baseline data for improving pain health levels, project key
areas and directions for scientific prevention and treat-
ment of chronic pain, and provide data support for finan-
cial investment decision-making and resource allocation.
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Fig. 2 Provincial scores of China Pain Health Index (2020) by dimensions. a Dimension A: prevalence of pain disease. b Dimension B: the burden of
pain disease. ¢ Dimension C: pain disease diagnosis and treatment. d Dimension D: the construction of pain disease disciplines
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Table 2 Visiting rate, treatment rate, and satisfaction rate of patients with pain (%)

Province name C02 Pain patient visiting rate

CO03 Treatment rate of pain patients  C04 satisfaction of pain

patients with analgesic

medication
Gansu 93.2 67.3 36.5
Guizhou 90.2 77.5 493
Hainan 90.1 51.2 35.1
Shanghai 859 79.0 69.9
Anhui 859 74.3 54.1
Guangdong 854 79.7 70.0
Beijing 846 80.7 66.2
Jiangsu 84.5 72.6 61.3
Shaanxi 84.5 825 524
Henan 84.3 72.5 713
Sichuan 83.8 779 62.9
Zhejiang 83.7 86.3 550
Hubei 824 756 529
Shanxi 813 62.3 63.8
Tianjin 81.1 81.2 65.2
Liaoning 80.5 724 61.7
Fujian 799 89.7 57.5
Hebei 79.2 780 69.5
Chongging 756 702 65.6
Jilin 754 52.8 59.6
Yunnan 753 79.8 59.0
Jiangxi 75.0 62.3 589
Heilongjiang 74.7 85.3 69.1
Inner Mongolia 70.6 753 45.8
Hunan 69.9 62.1 583
Guangxi 69.3 66.5 65.3
Shandong 68.6 752 65.6
Tibet 68.3 60.9 409
Xinjiang 66.5 738 423
Ningxia 62.9 69.6 299
Qinghai 582 36.1 409

China has a large population and a vast territory, and
the socio-economic development, environmental and
geographical factors, living conditions, lifestyles, and
medical care utilization of residents in different regions
vary considerably. The results of this study indicate this
feature which displays as the variety in the prevalence,
treatment, and the establishment of pain disciplines in
different provinces. Economically developed provinces
generally have higher CPHI scores, while economically
underdeveloped areas have lower cores. The current pain
diagnosis and treatment situation in economically devel-
oped provinces is relatively good, while that in economi-
cally underdeveloped areas is relatively poor. In addition,
it should be emphasized that the scores and rankings
of the provinces in CPHI calculation are relative, which

means each province has potential for improvement in
each dimension or indicator, especially the dimensions/
indicators with lower scores or lower rankings. The
dimensions or indicators should be paid more attention
to find a focus on the progress of pain prevention and
treatment in the future.

The results of this study show that the three provinces
with severe headache prevalence in China are Fujian,
Heilongjiang, and Shanghai. This finding is similar to
the results of Yao et al. [10]. The difference in the level
of headache prevalence did not reflect the apparent dif-
ference in economic level and geographic location. The
results of headache epidemiological studies in many
countries suggest that the prevalence of headaches is not
directly related to the level of economic development.
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Table 3 Construction of pain discipline in China
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Province name D01 Pain department

D02 Pain physicians per million

D04 current composition of the

coverage population educational background of pain
physicians
Shanghai 39.7 9.2 520
Beijing 36.0 157 37.8
Guangxi 337 11.0 282
Qinghai 282 191 52
Jilin 28.0 135 189
Shaanxi 27.2 15.6 16.8
Hunan 254 10.0 17.3
Fujian 24.5 6.9 235
Jiangxi 24.3 6.4 194
Hubei 23.1 7.2 316
Chongging 219 14.0 19.6
Zhejiang 213 6.6 229
Xinjiang 20.5 10.2 22.1
Anhui 204 57 17.1
Henan 20.3 5.6 1.8
Tianjin 19.8 94 28.8
Gansu 189 83 14.6
Heilongjiang 17.1 7.2 16.6
Hainan 17.0 6.8 22.2
Jiangsu 164 54 33.0
Shandong 164 6.5 27.7
Guangdong 15.3 4.0 332
Hebei 149 54 137
Ningxia 14.7 74 39
Yunnan 14.6 6.8 1.3
Shanxi 14.5 7.5 20.8
Liaoning 11.0 7.8 36.7
Guizhou 109 6.7 17.1
Sichuan 94 4.0 20.2
Tibet 76 38 0.0
Inner Mongolia 53 24 36.7

Some studies also indicate that urban—rural or income
diversity is weakly related to headache prevalence, and
the findings are inconsistent [11]. In resource-rich or
resource-deficient countries and regions, headaches have
become a health problem worthy of attention [12].
Skeletal muscle pain is the most common of various
chronic pains. Compared with other chronic non-com-
municable diseases, skeletal muscle pain causes the most
severe labor loss, absence from work, early retirement,
and lower economic income [13, 14]. The prevalence of
skeletal muscle pain in Chongqing, Guizhou, and Sichuan
provinces is relatively severe. These three provinces are
located in southwestern China. This result is similar to
the findings of other studies in China [15, 16]. The reason
for the regional difference may be because there are many

mountainous areas in southwestern provinces, and daily
climbing activities increase the burden on bones and
joints. In addition, the socio-economic development level
of Chongqing, Guizhou, and Sichuan is not high, the pro-
portion of urbanization is low, and the long-term heavy
manual labor of rural residents has also led to skeletal
muscle damage to a certain extent [16]. The results of the
WHO study also suggest that the prevalence of arthritis
(the most common type of skeletal muscle pain) among
low- and middle-income people is more serious [17].

In China, the outpatient visiting rate for pain patients
is 68.2%, the treatment rate is 77.8%, and the satisfac-
tion rate for using analgesics is 64.3%. The results of
the study by Zheng et al. showed that 24.1% of Chinese
pain patients have never been to the hospital and 36.8%
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have never been treated for pain [4], which is similar to
the results of the CPHI study. This suggests that Chi-
nese people have deficient awareness and management
awareness of chronic pain. Our research shows signifi-
cant differences in the medical consultation rate, treat-
ment rate, and satisfaction of analgesic drug use among
Chinese pain patients in different provinces. Therefore,
interventions to prevent and reduce chronic pain should
be generally implemented in China, addressing modifi-
able risk factors (such as lifestyle and behavior), taking
into account the characteristics of the local chronic pain
epidemic, and carrying out patient-centered care. In the
longer term, it is more important to enforce education
and strengthen the allocation of health resources for peo-
ple with lower socio-economic status.

The quality of pain discipline construction is related to
the management quality of pain patients [18]. The estab-
lishment and development of pain disciplines in China
have their characteristics. In July 2007, the Ministry of
Health of China issued a policy [19], requesting the addi-
tion of a first-level diagnosis and treatment subject “Pain
Department,” which is mainly responsible for the diagno-
sis and treatment of chronic pain. Since then, domestic
second-level and higher hospitals have successfully car-
ried out pain diagnosis and treatment work, including
establishing pain clinics, pain departments, and pain
specialist wards. However, the results of this study show
that the coverage of pain departments in secondary and
tertiary hospitals is not very high. In addition, the treat-
ment and management of headache and musculoskel-
etal pain should be an essential part of primary health
care, and primary health care institutions should play a
more critical role in managing and treating pain patients
[20-22]. A team-based and patient-centered chronic
pain care model is recommended and consistent with the
evidence-based, multimodal strategies advanced by the
guidelines in China [23-25].

This study has certain limitations. Compared with
the development of other disciplines, the discipline of
pain is an emerging field of development, and there
are relatively few related studies. In the GBD study, we
currently use, although the partner organizations have
made great efforts to collect all published and unpub-
lished data, the amount and quality of available data on
headaches are still limited, which may affect the accu-
racy of the estimated burden. In addition, the Tibet and
Qinghai data in the NHWS are missing, and quantiles
are used to fill in, which may reduce the accuracy of the
analysis results. To sum up, provincial data used in this
study may not be comprehensive enough and have spe-
cific errors. The results should be used with caution. It
also prompts that the research on pain disciplines and
the collection of related health information in China
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should be further strengthened to ensure that future
research results are complete and accurate.

Conclusion

In conclusion, the economically developed provinces
in China have higher CPHI scores, while economically
underdeveloped areas have lower scores. The current
pain diagnosis and treatment situation in economically
developed provinces is relatively good, while that in
economically underdeveloped areas is relatively poor.
According to the variations in the prevalence and man-
agement of chronic pain among populations in differ-
ent provinces in China, it is necessary to implement
chronic pain intervention measures adapted to local
conditions. Based on the findings of this study, we sug-
gest that first, comprehensive measures should be taken
for pain prevention and control in China. Comprehen-
sive improvement measures should be taken from dif-
ferent perspectives of discipline construction, pain
prevention, and treatment to effectively alleviate the
chronic pain disease burden in China. Secondly, con-
sidering the current positioning of primary medical and
health institutions as the gatekeeper of public health, in
addition to secondary and tertiary hospitals, primary
health care institutions should also carry out pain man-
agement and services from the perspective of the popu-
lation. Finally, the medical and health resources should
be allocated to the provinces with lower CPHI scores,
such as the northwest and southwest regions in China.
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