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Abstract

Objective: The chief aim of this paper is to explore the characteristics of medical treatment for NCMS
inpatients in the central district of the southern city, and identify the main problems, so as to give some
suggestions on the promotion of linkage mechanism between medical insurance and hierarchical
medical system in the southern city.

Methods: Hospitalization person-times and expenses were analyzed using the medical insurance
inpatients who have settled in the NCMS information management system in the central district of the
sourthen city from 2013 to 2015.

Results: Among pieces of data, there were identical 5 system diseases hospitalized both in local and non-
local medical institutions from 2013 to 2015: respiratory system diseases, malignant neoplasmes,
digestive system diseases, genitourinary system diseases, and circulatory system diseases, which also
ranked top 5. In the hospitalization ratio of the top 5 systemic diseases in 2015, the respiratory system
accounted for the largest proportion of 95.65%, and malignant neoplasms inpatients occupied the largest
proportion who hospitalized in non-local medical institutions(36.27%). The proportion of inpatients with
genitourinary system diseases hospitalized in non-local medical institutions was higher(10.32%), and the
cost was lower(21.44%), compared with that of inpatients with digestive system diseases and circulatory
system diseases. We chose the 3 repesentive system diseases to analyze diseases structure: there were 4
diseases of respiratory system diseases, 7 diseases of malignant neoplasms, 3 diseases of genitourinary
system diseases both hospitalized in local and non-local medical institutions.

Conclusions: All the preliminary results threw light on some defects in the process of medical treatment,
which was rationality of choice and direction of diagnosis and treatment. The problem may be caused by
included inpatients' incorrect medical concepts, unstandardized diagnosis and treatment

behaviours, imperfect medical insurance reimbursement policy, and no adequate capacity to treat difficult
and miscellaneous diseases. Under the background of deepening medical reform, the city municipal
government needs to further increase the publicity of medical reform and make decisions to adapt to the
changes in policy environment, for the medical insurance linkage mechanism with hierarchical medical
system.

Strengths And Limitations Of This Study

e This study was based on a large number of observations, which provided sufficient statistical power
to study flow direction of patients seeking medical service.

* Due to the geographical location of the study area and coverage of population, the research results
have a wider influence.

e Further indepth studies should be carried out to explore individual FACTORS of medical treatment of
NCMS participants, capability of precision service for the promotion of MEDICAL INSURANCE
LINKAGE MECHANISM WITH HIERARCHICAL MEDICAL SYSTEM.
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Background

The goal of healthcare reform in most low-and middle-income countries is to offer universal healthcare to
the public. [1] As a country with a population of around 1.4 billion, China’s health reform has had an
impact on global health. This is not only because China’s population accounts for 20% of the world’s
population, but also because China’s health care reform may affect other countries or regions with similar
economic and social development. [2] After several decades of economic and cognitive transformation,
[3,4] despite impressive achievements in healthcare service delivery, the growing health needs of the
population still put pressure on China’s healthcare system. [5,6] Since the launch of the 2009 further
healthcare reforms, China has issued a series of deepening healthcare system reform policies. [7] Local
governments tailored specific measures based on local conditions within the overall policy framework. A
southern city of Anhui Province, located in central China, as a relatively comprehensive area for
implementing reform measures, has provided rich experiences in exploring new ways of medical reform
for further reforms in other parts of China. Therefore, this study used data from this southern city to
investigate the questions of interest.

To make its health system more efficient and accessible for individuals, this southern city implemented a
comprehensive reform of the primary healthcare system in 2010, [8] and started a reform of county-level
public hospitals in 2012. [9] In the same year, the development of the national medical insurance system
was accelerated, the accessibility of insurance was stabilized, the coverage of basic medical insurance
was expanded, the basic medical insurance level was continuously improved, and the medical insurance
payment system was reformed. Then, in 2015, starting with the reform of urban public hospitals, the pilot
medical reform was fully implemented. Different from the past, this reform focused on strengthening the
system construction, giving full play to the leverage of medical insurance, building a linkage mechanism
of medical insurance, and promoting the hierarchical medical system. Despite some achievements, there
are still some problems that need to be solved urgently, such as insufficient coordination, fragmented
systems, and irrational resource allocation. These lead to low utilization of primary health care, [10]
increased medical costs, [11] and a large number of patients flowing to large hospitals in hierarchical
medical systems. [12]

To solve the above problems, the Anhui provincial government required its local governments to establish
various forms of medical associations, combining price, performance evaluation, and especially medical
insurance, focusing on the establishment of compact medical associations and the medical community.
This will gradually form a “3 + 3” medical mechanism that performs three key tasks and improves three
mechanisms, such as promoting two-way referrals and improving the health insurance payment leverage
mechanism. Therefore, the linkage mechanism between medical insurance and hierarchical medical
system needs further development, which is an important basis for in-depth analysis of medical
procedures and disease structure. [14,15] To the best of our knowledge, no study to date has been
designed on how to improve the medical insurance linkage mechanism with the hierarchical medical
system through the disease structure.
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We therefore selected the inpatients covered by New Rural Cooperative Medical Scheme (NCMS) in the
central district of this southern city, ranked the number of inpatients treated in 2013-2015 by the location
(local or non-local) of medical institutions, and analysed the structural characteristics of the diseases by
taking the top ten diseases as examples.

Data And Methods

Source population and Data collection

This study was conducted within inpatients from the central district covered by NCMS. The NCMS, which
is based on counties (districts), is an ongoing voluntary health insurance scheme that was established in
2003 and has continued to subsidize non-urban residents with high subsidies since then.[16] This
scheme aims to reduce the risk of catastrophic health expenditures for rural residents in China. The
central district is located in the southeast of Anhui Province. It is the only municipal district in transition
zone between the southern city and the Yangtze River Delta from coastal to inland. From 2013 to 2015,
the registered population in this central district has remained at around 860,000.

Data sources for this study comprised 65,532, 65,535 and 65,535 hospitalization records for 2013, 2014
and 2015, covering nearly 700,000 rural residents. The main information contained in the adopted
database were the general and health-related characteristics, such as ID, age, date of birth and gender;
date of admission, medical institution of admission, admission departments, date of discharge, actual
hospitalization days, external causes of injury or poisoning in discharge department, diagnosis
information of discharge including diseases and ICD-10 coding of first diagnosis and other diagnosis,
and hospitalization expenses information including fees of treatment, medicine, bed, examination,
operation, laboratory, nursing, traditional Chinese medicine, and other fees.

Data analysis

Data were analysed using SPSS 16.0(IBM, USA) and EXCEL (Kingsoft, Beijing, China). First, according to
ICD-10, we classified the same disease into a category called system disease. For example, the
respiratory system diseases included Influenza and pneumonia, Acute upper respiratory infections, and
so on. In order to investigate whether the patient's medical treatment is in line with the requirements that
major diseases better be treated in the local medical structure if appropriate, we divided the
hospitalization location into the local and non-local medical institutions. Second, we conducted a
qualitative analysis of the number of hospitalization person-times of system diseases every year and
calculated the hospitalization person-times ratio, which refers to the number of hospitalized patients with

certain system diseases accounts for the total number of hospitalizations in a certain year.We have
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drawn a bar chart based on the ratio of three-year hospitalized person-times for system diseases in local
and non-local medical institutions.

Then, we ranked the system diseases by the three-year hospitalized person-times ratio and listed the top
ten. Third, we selected the identical five system diseases among ten listed in the last step. Based on the
characteristics of the ratio of hospitalization person-times and hospitalization expenditure for each
system disease, we selected three typical system diseases that performed differently (hospitalization
person-times and expenditure) in local and non-local medical institutions for the further analysis of the
diseases structures. Finally, we summarized the problems and possible causes of different medical
treatment behaviours and put forward corresponding suggestions for the further improvement of the
medical linkage mechanism.

Results

The ranking of system diseases among inpatients with NCMS in the central district

The patterns of hospitalized system diseases in the southern city were similar for each year
from 2013 to 2015. For example, the proportion of malignant tumours remained at around
6%. The top ten system diseases were the same, they were digestive system diseases(K),
respiratory system diseases(]), circulatory system diseases(I), genitourinary system
diseases(N), malignant neoplasms(C), eye and appendage diseases, ear and mastoid
diseases(H), injury, poisoning, and some other results of external causes(S),
musculoskeletal system and ground tissue disease(M),In situ neoplasms, Benign neoplasms,
Neoplasms of uncertain or unknown behaviour; Diseases of the blood and blood-forming
organs and certain disorders involving the immune mechanism(D), mental and behavioural

disorders(F). (Figure 1)
Note: Disease A-Z were classified according to ICD-10.

A: Certain infectious and parasitic diseases(i.e. Intestinal infectious diseases, tuberculosis);
B: Certain infectious and parasitic diseases(i.e. Viral infections, HIV diseases); C: Malignant
neoplasms; D: In situ neoplasms, Benign neoplasms, Neoplasms of uncertain or unknown
behaviour; Diseases of the blood and blood-forming organs and certain disorders involving
the immune mechanism; E: Endocrine, nutritional and metabolic diseases; F: Mental and
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behavioural disorders; G: Nervous system diseases; H: Diseases of the ear and mastoid
process; I: Circulatory system diseases; J: Respiratory system diseases; K: Digestive system
diseases; L: Skin and subcutaneous diseases M: Diseases of the musculoskeletal system and
connective tissue; N: Diseases of the genitourinary system; O: Pregnancy, childbirth and the
puerperium; P: Certain conditions originating in the perinatal period; Q: Congenital
malformations, deformations and chromosomal abnormalities; R: Symptoms, signs and
abnormal clinical and laboratory findings, not elsewhere classified; S: represent S/T for
Injury, poisoning and certain other consequences of external causes; U: Coding of special
purpose; V: represent V/W/X/Y for external causes of morbidity and mortality; Z: Factors

influencing health status and contact with health services

*The ratio of the system disease a hospitalized in the local medical institutions = the

number of local inpatients with the system disease a/ the total number of local inpatients

The total number of local inpatients = ) the number of local inpatients with disease B (B

represents disease A to Z)

As shown in Figure 2, the ratios of system diseases were similar for each year from 2013 to
2015, such as endocrine, nutritional and metabolic diseases, which accounts for about 3%.
Over the past three years, the top ten system diseases hospitalized in the non-local medical
institutions had the same ranking as those hospitalized in the local medical institutions. The
following identical eight system diseases ranked in the top ten during 2013-2015. They were
malignant neoplasms(C), circulatory system diseases(I), digestive system diseases(K),
Musculoskeletal system and ground tissue disease(M), genitourinary system diseases(N), In
situ neoplasms, Benign neoplasms, Neoplasms of uncertain or unknown behaviour;
Diseases of the blood and blood-forming organs and certain disorders involving the immune
mechanism(D), respiratory system diseases(]), Endocrine, nutritional and metabolic
diseases(E), Factors affecting health status and access to health services(Z), Symptoms,
signs and abnormal clinical and laboratory findings, not elsewhere classified(R). However,
there was a slight difference in the ranking list from 2013 to 2015. Nervous system

diseases(G) and symptoms, signs and abnormal clinical and laboratory findings, not
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elsewhere classified(R) were in top10 in 20130while diseases of the ear and mastoid
process(H) and factors influencing health status and contact with health services(Z) were

in top 10 both in 2014 and 2015 list.
Note:A-Z were explained above; the formula of ratio is the same as above

Figure 1 and 2 showed that from 2013 to 2015, the ratios of hospitalizations for each
system disease were similar. In 2015, the top five system diseases hospitalized both in the
local and non-local medical institutions were respiratory system diseases, digestive system
diseases, circulatory system diseases, genitourinary system diseases and malignant
tumours. Regardless of the disease’s hospitalized location, the total ratio of the top five

system diseases was about 70%.

Table 1. The hospitalization person-times and expenses of the top 5 system diseases
hospitalized in in-city and out-of-city medical institutions in 2015

Diseases hospitalization person-times hospitalization expenses(1m ¥)
Local medical Non-local Local medical Non-local
institutions institutions
medical medical
institutions institutions
Respiratory 9304 423 28.42 4.25
system diseases
(95.65%) (4.35%) (87.00%) (13.00%)
Malignant 3633 2068 29.28 3.89
neoplasms
(63.73%) (36.27%) (42.96%) (57.04%)
Digestive system 9577 988 44 .32 14.43
diseases
(90.65%) (9.35%) (75.44%) (24.56%)
Genitourinary 6057 697 26.16 7.14
system diseases
(89.68%) (10.32%) (78.56%) (21.44%)
Circulatory 8081 819 47.24 21.28
system diseases
(90.80%) (9.20%) (68.94%) (31.06%)

* The proportion of disease a= the hospitalized person-times (hospitalization expenses) of
disease a in the local (non-local) medical institutions / the total hospitalized person-times
(hospitalization expenses) of disease «
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Total number of inpatients (hospitalization expenses) with disease a = the hospitalized
person-times (hospitalization expenses) of disease a in the local medical institutions + the
hospitalized person-times (hospitalization expenses) of disease « in the non-local medical
institutions

Table 1 shows that compared with 95.65% of inpatients with respiratory diseases treated in
the local medical institutions, only 4.35% were treated in non-local medical institutions. Its
hospitalization expenses had the same trend. Compared with 87% of the hospitalization
expenses incurred in local medical institutions, only 13% of the expenses incurred in non-
local medical institutions. It is worth noting that compared with the other four diseases,
Malignant neoplasms inpatients accounted for the largest proportion (36.27%) of the
inpatients who chose non-local medical institutions, while its hospitalization expenses
accounted for 57.04% of the total medical expenses of non-local medical institutions.
Compared with digestive system diseases or circulatory system diseases, another
interesting result was that the proportion of inpatients with genitourinary system diseases
who went to non-local medical institutions was higher than those hospitalized in local
medical institutions, but its expense incurred in non-local medical institutions was lower
than that incurred in local medical institutions. Therefore, in order to better understand the
above results, we further analysed the disease structures of respiratory diseases, malignant

neoplasms, and genitourinary diseases.

Analysis of disease structure of respiratory diseases, malignant tumors and genitourinary

diseases hospitalized in local and non-local medical institutions

Disease structure of respiratory diseases hospitalized in local and non-local medical

institutions

Table 2 shows that among the top ten diseases of the respiratory system, regardless of the

patients hospitalized in local or non-local medical institutions, there were four of the same
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diseases: pulmonary atypical hyperplasia, atypical pneumonia, chronic obstructive
pulmonary disease and acute exacerbation of chronic obstructive emphysema bronchitis.
Chronic obstructive pulmonary disease is ranked second among the diseases hospitalized in
local medical institutions and forth in non-local medical institutions. Diseases such as
pulmonary atypical hyperplasia, atypical pneumonia and chronic obstructive pulmonary
disease were all ranked in the top four, regardless of whether the patients with these
diseases hospitalized in local or non-local medical institutions. Comparing the ‘local’ list of
the top ten diseases with the ‘non-local’ list, we found that six diseases were different,
especially vocal cord polyp. The ranked proportion of its non-local hospitalization was the

third (6.6%).

Table 2. Structure of respiratory diseases hospitalized in local and non-local medical
institutions
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Rank Diseases The ratio of Rank Diseases The ratio of
hospitalization hospitalization
person-times in person-times

local medical .
institutions in non-local
medical
(%) institutions
(%)
1 Bronchitis 14.7 1 Lung atypical 13.7
hyperplasia
2 Chronic obstructive 11.5 2 Atypical 7.6
pulmonary disease pneumonia
3  Lung atypical 10.7 3 Vocal cord 6.6
hyperplasia polyp
4 Atypical 10.5 4 Chronic 5.2
pneumonia obstructive
pulmonary
disease
S Acute bronchitis 9.6 5 Pleural effusion 3.8
6 Chronic bronchitis 9.4 6 Lung injury 3.8
7 Bronchopneumonia 4.2 7 Chronic 2.6
odontogenic
sinusitis
3 Chronic obstructive 3.5 8 Chronic 2.6
emphysema obstructive
bronchitis with emphysema
acute exacerbation bronchitis with
acute
exacerbation
9  Upper respiratory 3.4 9 Respiratory 2.6
tract infection failure
10 Acute upper 2.3 10 Spontaneous 2.4
respiratory tract pneumothorax

infection

Disease structure of malignant neoplasms hospitalized in local and non-local medical
institutions
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Table 3 shown that the malignant neoplasms treated in medical institutions were: bronchial
malignancy, gastric ulcer cancer, premalignant breast tumour, rectal malignancy, hepatic
malignancy, bronchial and pulmonary malignancies. And, notably, gastric ulcer cancer,
premalignant breast tumour and bronchial malignancy were the top three diseases in the
‘local' and ‘non-local’ lists. In the meanwhile, the other three diseases out of top ten with the
non-local hospitalization were nasopharyngeal malignant tumour, breast malignancy,
malignant tumour. They were differed from the diseases hospitalized in the local medical

institutions and ranked 6th (3.4%), 8th (2.9%), 9th (2.9%), respectively.

Table3.Diseases’ structure of malignant neoplasms in in-city and out-of-city medical
institutions
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Rank Diseases The ratio of Rank Diseases The ratio of
structure hospitalization structure hospitalization
person-times in local person-times
medical institutions
in non-local
(%) medical
institutions
(%)
1 Bronchial 19.9 1 Gastric ulcer 9.6
malignancy cancer
2 Gastric ulcer 13.5 2 Paramalignant 8.1
cancer breast tumor
3 Paramalignant 11.3 3 Bronchial 7.8
breast tumor malignancy
4 Colonic 5.7 4 Bronchial and 5.2
malignancy pulmonary
malignancies
5 Rectal 5.5 5 Rectal 4.9
malignancy malignancy
6 Hepatic 4.0 §) Nasopharyngeal 3.4
malignancy malignant
tumor
7 Ovarian 3.9 7 Hepatic 3.2
malignancy malignancy
8 Bronchial and 3.3 8 Breast 2.9
pulmonary malignancy
malignancies
9 Esophageal 3.2 9 Malignant 2.9
malignancy tumor
10 Leukemia 2.1 10 Colonic 2.6
malignancy

Disease structure of genitourinary system diseases hospitalized in local and non-local

medical institutions

As shown in Table 4, the disease structure of urogenital diseases hospitalized in local and
non-local medical institutions was different, including only three identical diseases: ureteral

calculi, chronic renal failure and endometrial polyps. For example, ureteral calculi ranked
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214 in local medical institutions while ranked 15' in non-local medical institutions. Women
are the main inpatients for urogenital diseases, including pelvic cyst, endometrial polyps,
dysfunctional uterine bleeding, cervicitis, endometritis and adenomyoma. Among the top
ten diseases hospitalized in medical institutions, there were seven genitourinary system

diseases. For example, the ratio of hospitalization person-times of kidney stones which

hospitalized in non-local medical institutions was 5.9% and ranked 2"d.

Table 4. Structure of genitourinary system diseases visited in the city and out-of city
medical institutions.
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Rank Diseases The ratio of Rank Diseases The ratio of
hospitalization hospitalization
person-times in person-times

local medical _
institutions in non-local
medical
(%) institutions
(%)

1 Pelvic cyst 6.1 1 Ureteral calculi 10.0

2 Ureteral 6.0 2 Kidney stones 5.9
calculi

3 Endometrial 5.2 3 Chronic renal 3.7
polyps failure

4 Chronic renal 5.1 4 Grade I cervical 3.4
failure intraepithelial

neoplasm

5) Calculous 5.0 S Nephritic nephritis 3.2
pyelonephritis

6  Dysfunctional 3.9 6  Chronic renal 2.9
uterine insufficiency
bleeding

7 Cervicitis 3.6 7 Ovarian cyst 2.9

8 Endometritis 3.5 8 Endometrial 2.9

polyps

9  Asymptomatic 3.3 9 Chronic 1.9
bacteriuria glomerulonephritis

10  Uterine 2.9 10 Ureteral 1.9
adenomyoma obstruction

Discussion

This study described the distribution and composition of system diseases hospitalized with local and
non-local medical institutions of a southern city of Anhui province in China. The data in this study was
extracted from a regular database that included a total of 196,602 records of NCMS inpatients in the
central district of the southern city of interest during 2013-2015. This analysis suggested that the
proportion of hospitalization for each system disease was relatively stable from 2013 to 2015. No matter
whether the patients in this southern city were hospitalized in local or non-local medical institutions, the
top five causes (system diseases) are the same and the total proportion of these five causes is about
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70%, while the system diseases structures are different. The listed three typical system diseases perform
differently in hospitalization person-times and expenditure. For example, atypical pulmonary hyperplasia
accounted for a high proportion of hospitalizations in both locations. The kidney stone was in the top ten
disease list of reasons for hospitalization in non-local medical institutions, but not in the list of reasons
for hospitalization in local medical institutions. According to the overall policy framework of Chinese
healthcare reform, the local inpatients need to be guided to choose local medical institutions for
hospitalization and refer to non-local medical institutions if necessary. Therefore, it is necessary to further
analyse the reasons that local inpatients choose non-local medical institutions.

There are several explanations that may explain this. The family member of the local family works and
lives in another city. Once their family members get sick, they normally go to the medical institutions
where they work and live in because of convenience. [17] If the local medical technology level does not
meet the needs of the local patients, such as outdated equipment and inexperienced doctors, [18,19] it is
easy to understand that their non-local hospitalized behaviours. Sometimes, the patients went to the local
medical institutions initially, but were told by the doctors to refer to other non-local medical institutions
with a better medical environment than theirs. [20] The benefits drove some doctors in the non-local
medical institutions to mislead patients to choose unnecessary hospitalization because patients are
more likely to rely on the medical institutions with high medical technology and advanced facilities and
lack relevant professional medical knowledge. [21] Therefore, it is necessary to adjust the patient’s
medical behaviour cognition. [22] Since the medical insurance system has bridged hospitals and patients
[23] it is of vital importance to use the medical insurance system rationally to solve the problems of the
flow direction of inpatients. This study also showed that the leverage of medical insurance needs to be
strengthened in the medical system of this southern city to guide the reasonable flow of inpatients in the
hierarchical medical system.

On the basis of summarizing the healthcare-seeking behaviour of inpatients, here are some suggestions
on how to further improve the medical insurance linkage mechanism with the hierarchical medical
system.

Make action plans for key clinical disciplines to improve the ability of
local medical institutions

First, according to the number of patients in the local medical institutions, the development of the
medical service system, hospitalization expenses and their proportion in system diseases, the local
policymakers should determine the dominant disciplines, key disciplines and weak disciplines for the
local medical institutions. Then, they could focus on dominant disciplines, establish key disciplines, and
vigorously strengthen the construction of weak disciplines. The cost of cancer in China has exploded in
the past few decades, [24,25] and this rapid growth trend is likely to continue. [26] As the shown result of
this study, oncology, especially malignant tumours in organs such as digestive system, breast and
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respiratory tract, as a weak discipline, can be strengthened by establishing medical associations and
medical service communities.

When the local medical institutions have excellent medical standards, it will enhance the local people’s
trust, then they are more willing to go to the local medical institutions. [27] Therefore, to improve the
professional medical skills of inexperienced local doctors, the local government needs to make policies to
attract more non-local but experienced doctors to local medical institutions by establishing medical
associations. [28] The local medical institutions can develop special aspects that could attract certain
patients to visit. Some local medical institutions are the major teaching institutions, so developing the
disciplines in education may also benefit. For example, developing the discipline of the integrated
Chinese and Western medicine is helpful to connect these two medical systems which have been
developed separately in history. [29]

The local government has the responsibility to supervise and promote the development of local medical
technology. [30] Through improving the local medical level of common diseases, frequently occurring
diseases, major diseases and acute and critical diseases, patients can be attracted and retained by
appropriate medical technologies. In addition, the village and township hospitals could attract more
inpatients by low-priced but qualified service. [31]

Improve the reimbursement policy for differential medical insurance
and establish a dynamic adjustment mechanism for medical
insurance

Medical insurance compensation policy is one of the main means to guide the healthcare-seeking
behaviour of inpatients. Therefore, the local government should pay more attention to improving the
insurance compensation policy, further improve the medical reimbursement ratio at different levels and
different regions, [32,33,34] and implement a full prepayment system for medical communities. [35]
Further effort is needed to improve the comprehensive NCMS benefit package by expanding the drug list
and reimbursement scope, increasing reimbursement rates and changing the behaviour of health care
providers through payment reform. [36,37,38] Meanwhile, for making a better leverage role of medical
insurance, the local government ought to establish a dynamic change mechanism of medical insurance.

Standardize referral process and strengthen health policy propaganda

Taking the city as a unit, we suggest establishing a referral management system for basic medical
insurance, strictly regulate the referral conditions and procedures [39] correctly guide inpatients and avoid
unnecessary referrals. In this process, the medical insurance fund management organization plays an
important role. To strengthen the management of referral, it is necessary to strictly review the nature of
the medical institutions selected by the patients during the referral, and to implement a two-way referral
continuous calculation deduction system between medical institutions, so as to guide inpatients to

Page 16/23



choose primary medical institutions for initial diagnosis, which further promotes the perfection of the
two-way referral system. [40] Supervision and inspection of the operation of the referral system in local
hospitals should be strengthened, and the doctors’ referral notification should be reviewed strictly and
regularly. [41]

Some patients too depend on large medical institutions to face up to their own needs and make rational
judgments, [42] resulting in the coexistence of waste and scarcity of medical resources. Education and
publicity have been proven to be useful and effective in strengthening the knowledge of health policy and
hierarchical medical system, but in fact, they have not been fully utilized. [43] Therefore, how to make the
ways of education and publicity, such as brochures, networks, news media and publicity boards, [43]
really work is challenging. This challenge is not only for patients but also for health workers, especially
the primary health workers. [44] The government should establish designated medical institutions and
medical insurance reimbursement policies to guide correct two-way medical-seeking behaviours. [45,46]

Conclusions

This study found that a large proportion of inpatients in this southern city chose non-local medical
institutions for medical care, posing challenges for local government and local medical institutions. The
medical choices and directions of local inpatients still need further adjustment, and the linkage
mechanism between medical insurance and hierarchical medical system may be an effective means. As
the first study to explore how to improve the linkage mechanism of medical insurance based on the
hierarchical medical system of disease structure through a large database, this study provides a medical
reform idea for cities or regions with similar economic and social development in China to establish a
tailored linkage mechanism between medical insurance and hierarchical medical system.
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Figure 1

The ratio of hospitalization person-times in local medical institutions
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Figure 2

The ratio of hospitalization person-times in non-local medical institutions
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