

[image: image1]
Analysis of the current status and influencing factors of cross-regional hospitalization services utilization by basic medical insurance participants in China − taking a central province as an example









 


	
	
TYPE Original Research
PUBLISHED 18 December 2023
DOI 10.3389/fpubh.2023.1246982






Analysis of the current status and influencing factors of cross-regional hospitalization services utilization by basic medical insurance participants in China − taking a central province as an example

Tianyu Song, Rongfei Ma, Xiange Zhang, Bangliang Lv, Zihang Li, Mengzi Guo, Min Yuan and Zhiru Tang*


School of Health Service and Management, Anhui Medical University, Hefei, Anhui, China

[image: image2]

OPEN ACCESS

EDITED BY
 Morteza Arab-Zozani, Social Determinants of Health Research Center, Birjand University of Medical Sciences, Iran

REVIEWED BY
 Dai Su, Capital Medical University, China
 Yi Hu, Zhoukou Normal University, China

*CORRESPONDENCE
 Zhiru Tang, tang_zhiru2004668@sina.com 

RECEIVED 25 June 2023
 ACCEPTED 30 November 2023
 PUBLISHED 18 December 2023

CITATION
 Song T, Ma R, Zhang X, Lv B, Li Z, Guo M, Yuan M and Tang Z (2023) Analysis of the current status and influencing factors of cross-regional hospitalization services utilization by basic medical insurance participants in China − taking a central province as an example. Front. Public Health 11:1246982. doi: 10.3389/fpubh.2023.1246982

COPYRIGHT
 © 2023 Song, Ma, Zhang, Lv, Li, Guo, Yuan and Tang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Background: The geographically uneven distribution of healthcare resources has resulted in a dramatic increase of cross-regional hospitalization services in China. The over-use of cross-regional hospitalization services may hinder the utilization and improvement of local hospitalization services. It is of great practical significance to study the utilization of cross-regional hospitalization services and its influencing factors in order to effectively allocate medical resources and guide patients to seek medical treatment rationally. Therefore, this study aims to analyze the current situation and influencing factors of the utilization of cross-regional hospitalization services by patients insured by basic medical insurance in China.

Methods: A total of 3,291 cross-provincial inpatients were randomly selected in a central province of China in 2020. The level of medical institutions, hospitalization expenses and actual reimbursement rate were selected as indicators of hospitalization service utilization. Exploratory factor analysis was used to assess the dimensionality of influencing factors and reduce the number of variables, and binomial logistic regression analysis and multiple linear regression analysis to explore the influencing factors of the utilization of cross-regional hospitalization services.

Results: The proportion of cross-provincial inpatients choosing tertiary hospitals was the highest with average hospitalization expenses of 24,662 yuan and an actual reimbursement rate of 51.0% on average. Patients insured by Urban Employees’ Basic Medical Insurance (UEBMI) were more frequently (92.9% vs. 88.5%) to choose tertiary hospitals than those insured by Urban and Rural Residents’ Basic Medical Insurance (URRBMI), and their average hospitalization expenses (30,727 yuan) and actual reimbursement rate (68.2%) were relatively higher (p < 0.001). The factor “income and security,” “convenience of medical treatment” and “disease severity” had significant effects on inpatients’ selection of medical institution level, hospitalization expenses and actual reimbursement rate, while the factor “demographic characteristics” only had significant effects on hospitalization expenses and actual reimbursement rate.

Conclusion: Cross-provincial inpatients choose tertiary hospitals more frequently, and their financial burdens of medical treatment are heavy. A variety of factors jointly affect the utilization of cross-provincial hospitalization services for insured patients. It is necessary to narrow down the gap of medical treatment between UEBMI and URRBMI patients, and make full use of high-quality medical resources across regions.
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1 Background

Cross-regional treatment is a widespread medical access phenomenon that reflects the current state of reform and development of health care system in a country or region (1). Many health care systems offer patients the opportunity to be able to move across regions, countries and even continents for medical care. For example, the European Court of Justice (ECJ) developed policies on patient mobility to guarantee the right of European residents to receive health care across European Union (EU) countries (2).The geographically uneven distribution of healthcare resources in many countries and regions has resulted in a noticeable increase of the number of patients treated across regions (3–5).

In China, cross-regional treatment of patients usually refers to the medical behavior of the population insured by basic medical insurance and whose medical treatment location does not coincide with where they are insured (6, 7), including three levels: cross-county, cross-city and cross-province (8).Many countries such as Germany, the United Kingdom and Japan, have established government/compulsory health insurance coverage covering nearly the whole population (9). Similarly, China has also established a basic medical insurance scheme covering more than 95% of the population (10), including two main categories: Urban Employees’ Basic Medical Insurance (UEBMI) and Urban and Rural Residents’ Basic Medical Insurance (URRBMI). UEBMI is designed to compensate urban employees for financial losses due to the risk of illness. URRBMI is used to compensate medical expenses arising from medical care needs of people not covered by UEBMI, including the older adult, children, students, urban, and rural non-employed residents.

Currently, China’s basic medical insurance scheme mainly implements the municipal-level coordination system, which has typical regional characteristics (11), and the phenomenon of cross-regional medical treatment is becoming more and more prevalent in China because of the rapid increase of people’ income, frequent movement of people across regions, as well as the imbalance in the allocation of medical resources among regions. The increasing number of patients treated across regions may hinder the utilization and improvement of local hospitalization services in insurance participating regions, and exacerbate the uneven distribution of medical resources. Therefore, it is of great practical significance to study the utilization of cross-regional hospitalization services and its influencing factors by basic medical insurance participants, in order to rationally allocate medical resources and guide patients to rationally seek medical treatment.

Only several studies were identified researching the utilization of cross-regional hospitalization services. On the one hand, they focused on analyzing the utilization of cross-regional hospitalization services by patients diagnosed with a specific disease such as tumor (6, 8, 12), rare diseases (13), and non-emergency hip arthroplasty (14); on the other hand, they were only restricted to one certain aspect of cross-regional hospitalization service utilization, such as the choice of medical institution level (14, 15), hospitalization expenses and deductibles (16). However, rare research was found analyzing the utilization of cross-regional hospitalization services for patients insured by basic medical insurance from a more comprehensive perspective. Therefore, to fill the gap in the literature, this study takes cross- regional inpatients with UEBMI or URRBMI as the research subjects, analyzes the current situation and influencing factors of the utilization of cross- regional hospitalization services, thereby providing data support for optimizing medical resource allocation and guiding patients to seek medical care rationally.



2 Method


2.1 Data sources

The example province selected for this study is a typical area with a large number of cross-provincial patients going out for medical treatment and incurring high medical expenses. It is located in central China, and its total expenses on cross-regional medical care in 2020 were 20.97 billion yuan ranking among the top three provinces in China, 10.61 billion yuan of which was for out-of-province medical care (17). The sample data of this study was obtained from the province’s basic medical insurance information system for patients hospitalized for cross-provincial treatment in 2020. Basic medical insurance information system data can be widely used to capture the expenses of inpatient care and provide evidence for targeting priority diseases with heavy economic burdens (18). In this study, multi-stage stratified whole-group random sampling was used. In the first stage, five representative cities were selected based on the scale of population, health resource possession, and geographic location. Following that, one urban district and one county were randomly selected from each city as the sampling areas, and finally, a total of 5,597 patients treated across provinces were sampled at a rate of 5.1%. Patients aged 17 years or older and with principal or other diagnoses meeting the criteria of the International Classification of Diseases −10 codes (ICD-10) were included in the study, and patients missing key data items, such as total hospitalization expenses and reimbursement rates, were excluded.



2.2 Statistical analysis

Patients’ characteristics were extracted and viewed as variables as shown in Table 1. Based on relevant references (19), the level of medical institution, hospitalization expenses and actual reimbursement rate were commonly used as indicators of inpatient service utilization. Excluding infant and toddler participants of URRBMI, those aged 17 years and older were selected for the study according to China’s definition of labor force age. Disposable income per capita, distance to medical institution and hospitalization days were classified into three levels: low, medium and high. Disease types were categorized into tumor and non-tumor diseases according to ICD-10.



TABLE 1 Variables for statistical analysis.
[image: Table1]

Chi-square tests and one-way ANOVA were used to explore differences in the main demographic characteristics as well as hospitalization service utilization between different patient groups. Exploratory factor analysis was used to assess the dimensionality of factors influencing hospitalization service utilization and to reduce the number of variables. Binomial logistic regression analysis and multiple linear regression analysis were used to explore the factors influencing the utilization of cross-provincial hospitalization services in terms of medical institution level, hospitalization expenses, and actual reimbursement rate. To make the data approximate normal distribution, the hospitalization expenses were log-transformed. SPSS 26.0 was employed as the data processing software and α = 0.05 as the test level.




3 Results


3.1 Basic characteristics of sampled cross-provincial inpatients

A total of 3,291 samples were included in this study. The results in Table 2 show that the study sample presented a higher percentage in terms of the following characteristics: female, URRBMI, 45–59 years old, low-income, non-tumor diseases, high distance to medical institution, medium hospitalization days, and direct settlement. Compared with patients with URRBMI, those with UEBMI had a higher percentage in terms of male, high disposable income per capita, tumor diseases, medium distance to medical institution, low hospital days, and direct settlement, and all of these differences were of statistical significance (p < 0.001). The high per capita disposable income group occupied the largest percentage of UEBMI patients, while the largest percentage of URRBMI patients was accounted for by the low per capita disposable income group.



TABLE 2 Basic characteristics of sampled inpatients.
[image: Table2]



3.2 Utilization of hospitalization services by cross-provincial patients

Table 3 shows that cross-provincial patients who chose tertiary hospitals accounted for the largest percentage (89.9%), The case-average hospitalization expenses of all patients amounted to 24,662 yuan and the average actual reimbursement rate to 51.0%. There were significant differences between UEBMI and URRBMI cross-provincial patients in the utilization of hospitalization services: the choice of medical institution level (Tertiary hospitals: UEBMI 92.9% > URRBMI 88.5%), case-average hospitalization expenses (UEBMI 30,727 yuan > URRBMI 21,984 yuan), and actual reimbursement rate (UEBMI 68.2% > URRBMI 53.3%).



TABLE 3 Utilization of cross-provincial hospitalization services.
[image: Table3]



3.3 Influencing factors of the utilization of hospitalization services By cross-provincial patients


3.3.1 Factor analysis of the influential factors

Given the data features of the information system of basic medical insurance, this study collected a total of eight variables related to the basic characteristics of cross-provincial inpatients and their access to medical treatment, as has been presented in Table 2. The correlation between indicators can cause some bias in the value assignment when data are analyzed. To reduce such effects, factor analysis was therefore adopted. Bartlett’s spherical test showed that chi-square = 1844.716, p < 0.001, and KMO test was 0.555, indicating that factor analysis has good adaptability and is suitable to be used in this study.

After the initial common factors were extracted by the principal component method, the initial common factors were rotated by the maximum variance method, and the eigenvalues of the first four common factors were all greater than 1. The cumulative contribution of variance was 65.07%, reflecting most of the information of the eight variables. According to the rotated component matrix as shown in Table 4, the two factors with data greater than 0.45 (type of health insurance and per capita disposable income) were named “income and security.” Distance to medical institution and settlement method were named “convenience of medical treatment,” The study named the type of diseases and hospitalization days as “disease severity,” and gender and age as “demographic characteristics.”



TABLE 4 Rotational component matrix of factors influencing cross-provincial hospitalization service utilization.
[image: Table4]

The coefficients indicate the positive and negative correlations and weights between each factor and all variables. As shown in Table 5, the score models for the four common factors were derived as:



TABLE 5 Component score coefficient matrix.
[image: Table5]

Factor1 = 0.19X1-0.144X2 + 0.533X3 + 0.525X4 + 0.047X5 + 0.103X6-0.149X7-0.048X8.

Factor2 = 0.246X1-0.091X2-0.005X3-0.003X4-0.062X5 + 0.59X6 + 0.545X7 + 0.137X8.

Factor3 = −0.395X1 + 0.193X2-0.003X3-0.029X4 + 0.606X5-0.024X6 + 0.093X7 + 0.569X8.

Factor4 = 0.474X1 + 0.809X2-0.058X3-0.039X4 + 0.186X5-0.025X6-0.017X7-0.053×8.



3.3.2 Analysis of influencing factors of medical institution level

Factor 1 (income and security), Factor 2 (convenience of medical treatment), Factor 3 (disease severity), and Factor 4 (demographic characteristics) were set as independent variables, and the level of medical institution as the dependent variable. Logistic regression was used to explore the factors influencing the choice of medical institution level. According to the OR and p-values in Table 6, the logistic regression analysis showed that income and security (OR = 1.383 > 1), convenience of medical treatment (OR = 0.503 < 1), and disease severity (OR = 1.314 > 1) significantly influenced the choice of medical institution level, and demographic characteristics had no significant effect on the choice.



TABLE 6 Results of logistic regression analysis on medical institution level.
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3.3.3 Analysis of influencing factors of hospitalization expenses

To explore the factors influencing hospitalization expenses, multiple linear regression was adopted with Factor 1 to 4 as independent variables and the logarithm of hospitalization expenses as the dependent variable. The results of multiple linear regression are given in Table 7. The results show that income and security (β = 0.183 > 0), convenience of medical treatment (β = −0.102 < 0), disease severity (β = −0.274 < 0), and demographic characteristics (β = 0.126 > 0) had a significant effect on hospitalization expenses.



TABLE 7 Results of multiple linear regression on hospitalization expenses.
[image: Table7]



3.3.4 Analysis of influencing factors of actual reimbursement rate

To explore the factors influencing the actual reimbursement rate, multiple linear regression was conducted with Factor 1 to 4 used as independent variables and the actual reimbursement rate as the dependent variable. As is shown in Table 8, income and coverage (β = 0.425 > 0), convenience of medical treatment (β = −0.177 < 0), disease severity (β = 0.154 > 0), and demographic characteristics (β = 0.130 > 0) had a significant effect on the actual reimbursement rate.



TABLE 8 Results of multiple linear regression on actual reimbursement rate.
[image: Table8]





4 Discussion

This study explored the current situation and influencing factors of the use of cross-regional hospitalization services in China, taking cross-provincial inpatients from a central province of China as the sample population. The overall sample presented high proportions in sub-groups such as URRBMI, direct settlement, distance to medical institution of 493 km and above, non-tumor diseases, etc. The study found that cross-provincial inpatients more likely chose tertiary hospitals for medical treatment, and their out-of-pocket burden for cross-provincial medical care was heavy. Further analysis indicated that multiple factors jointly affect the utilization of cross-provincial hospitalization services for insured patients.


4.1 Higher level of medical institutions was more frequently chosen

The results of this study showed that both the percentage of cross-provincial inpatients choosing tertiary hospitals and the case-average hospitalization expense were higher than the national average level of insured patients in China (89.9% vs. 63.5%, 24,662 yuan vs.10,619 yuan) (20). However, the actual reimbursement rate was lower than the national average level (51.0% vs. 68.1%) (21). Consequently, the out-of-pocket burden on cross-provincial inpatients was heavier. This might be, on the one hand, due to the fact that most of the cross-provincial inpatients were diagnosed with incurable diseases with noticeably high medical costs. They chose tertiary hospitals to seek for better medical resources (7). On the other hand, it might be attributable to the cross-provincial medical referral policy adopted generally in China, which exerted strict control on cross-provincial inpatients, especially on those who did not meet the referral regulations.



4.2 Multiple factors combine to influence the utilization of cross-provincial hospitalization services

This study found that multiple factors combined to influence the utilization of cross-provincial hospitalization services among insured patients. Patients with higher incomes tended to choose higher levels of medical institutions, which resulted in great hospitalization expenses Obviously, economic income, to a large degree, determines residents’ affordability for medical services, and seeking for medical treatment is largely a resource-driven behavior (22).

Medical insurance schemes are viewed as a key factor in guaranteeing people’s access to good health care (23, 24). Cross-provincial inpatients insured by UEBMI were more inclined to choose tertiary hospitals than URRBMI patients (92.9% > 88.5%). Although their hospitalization expenses were much higher than that of URRBMI patients, their actual reimbursement rate was also higher. This is mainly because of the large difference in the treatment and reimbursement policy of the two kinds of basic medical insurance schemes. Statistics released by the Bureau of Statistics show that per capita contributions of UEBMI were 4,566 yuan in 2020 and per capita payments for medical care were 3,734 yuan, while per capita contributions of URRBMI were 897 yuan and per capita payments were 803 yuan (10). This is similar to the reports by scholars such as Cai (19), Zhang (25), and Zheng (26).

Meanwhile, relevant studies have also shown that medical insurance reimbursement rate and income gap may affect the fairness of health service utilization (27). Thus it is necessary for policy-makers to pay more attention to the needs of patients with low-incomes, especially those insured by URRBMI and traveling across regions for medical care. Potential measures could be to further increase the inpatient reimbursement rate for URRBMI patients, expand the coverage of health service programs, and provide extra medical assistance when necessary. Certainly, narrowing the gap in residents’ income is the most fundamental measure to reduce health inequity. The Government should consider starting with the causes of income gaps among residents and take effective measures to reduce the gap.

Patients, who have more convenient access to medical care, that means short distance to medical institutions and direct settlement of hospitalization expenses, were more inclined to choose higher level medical institutions. As a result, they incurred higher expenses and actual reimbursement rates. On the one hand, this might be due to the fact that patients’ utilization of cross-provincial hospitalization services was influenced by the geographical location of hospitals (4, 28, 29). While pursuing high-quality medical care, patients who have plans to seek cross-provincial medical care mostly tended to choose short-distance cross-regional medical care, considering the non-financial factors such as treatment urgency, transportation and accommodation (30, 31). Fu (32) conducted centrality analysis and spillover effect analysis through social network analysis methods and found that patients who seek medical care across provinces are more likely to move to provinces that are closer and have better medical resources. On the other hand, direct settlement can effectively reduce out-of-pocket economic burden of cross-provincial patients (16) and increase the actual reimbursement rate, but it may exacerbate the “siphon effect” of tertiary hospitals, leading to a significant increase in hospitalization expenses (33, 34). Therefore, it is necessary to improve the coordination level of basic medical insurance, develop a comprehensive system of hierarchical diagnosis and treatment, and explore various medical insurance payment methods to control the rapid rise of medical expenses.

Patients with tumor diseases and more days of hospitalization, i.e., ones with severe diseases, tended to choose higher level medical institutions across provinces. This might be due to the fact that the level of medical treatment in a province could not meet the needs of patients with severe diseases (35). Patients with severe diseases have higher hospitalization expenses and lower actual reimbursement rate, probably because the cross-provincial direct settlement of medical expenses follows the principle called “the medical treatment catalog of the areas providing medical treatment but with the treatment level of the areas where patients are insured.” and the drugs and treatments required by patients with severe diseases may not be included in the care catalogs of the places where medical treatment occurs. Therefore, it is highly necessary to improve the medical services in insured areas, increase the ability of diagnosis and treatment of severe diseases, and narrow the gap in medical technology and treatment level between provinces, so that patients can obtain high-quality medical treatment in their own provinces.



4.3 Limitation

Several limitations of this study should be pointed out. Firstly, the data from the basic medical insurance information system were collected in a formative and standardized way, resulting in a limited number of variables related to patient characteristics and utilization of hospitalization services in this study. Despite this, the obtained statistics have covered all the necessary demographic characteristics and hospitalization information to meet the requirements of this study. Secondly, the findings of this study have limited extrapolation to regions with higher level of healthcare resources compared to the sample province, but have applicability to provinces with similar levels of healthcare resources. Finally, this study is a cross-sectional study, and the findings conclude that the identified influencing factors are closely associated with the utilization of hospitalization services, but a causal relationship could not be inferred. Based on the study design, future studies are needed to further explore the causal relationship.




5 Conclusion

This study found that there is a higher proportion of cross-regional hospitalized patients to choose tertiary hospitals, incurring heavier out-of-pocket medical burden. Moreover, the utilization of cross-regional hospitalization services could be affected by income, type of insurance, distance to medical care institutions, settlement method, type of disease, and number of days of hospitalization. The findings of this study can be applied to provinces with similar level of medical resources and facing the mutual challenges of the increasing number of cross-regional patients. In the future, it is urgent to strengthen the construction of medical service systems in regions with a large proportion of patients seeking medical care across regions. The role of basic medical insurance scheme should be given full play in guaranteeing people’s access to the medical care they need, so that high-quality medical resources can be fully utilized across regions.
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