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Objective: To evaluate the policy effect of replacing hospitalization service with outpatient service and reducing diabetes-related avoidable hospitalizations by improving outpatient benefits package.

Methods: A database of hospital discharge from 2015 to 2017 in City Z was used. All diabetic inpatient cases enrolled in Urban Employee Basic Medical Insurance were selected as the intervention group, and diabetic inpatient cases enrolled in Urban and Rural Resident Basic Medical Insurance were selected as the control group. The Difference-in-Difference model was used to analyze the effect of improving outpatient benefits package level of diabetes from 1800 yuan (about $252.82) to 2400 yuan (about $337.09) per capita per year on avoidable hospitalization rate, average hospitalization cost and average length of stay.

Results: The avoidable hospitalization rate of diabetes mellitus decreased by 0.21 percentage points (P < 0.01), the average total cost of hospitalization increased by 7.89% (P < 0.01), and the average length of stay per hospitalization increased by 5.63% (P < 0.01).

Conclusions: Improving the outpatient benefits package of diabetes can play a role in replacing hospitalization service with outpatient service, reducing diabetes-related avoidable hospitalizations, and reducing the disease burden and financial burden.
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1. Introduction

Diabetes mellitus is one of the leading non-communicable diseases causing death in people aged 30 to 70 years worldwide (1). Diabetes and its complications have been imposing substantial financial burden of health systems and disease burden for patients and their families. According to the 10th edition of the IDF Diabetes Atlas 2021, the estimated global direct health expenditure on diabetes is $966 billion in 2021 and could reach $1.05 trillion by 2045 (2). Reducing the burden of diabetes is a common goal for all countries around the world. China has the largest number of diabetic patients in the world (2). The total number of adults with diabetes in mainland China is estimated to be 140.9 million, with an estimated 174.4 million in 2045 and an adult prevalence of 13.0 % (2). In 2021, diabetes-related health costs in China are as high as $165.3 billion, and the prevalence of diabetes in China continues to grow (2–5).

Avoidable hospitalizations are those that can be avoided through timely, effective, and adequate primary health care services (6). If patients have access to timely and effective ambulatory care, it is possible to reduce hospitalizations for these conditions by preventing the occurrence of diseases or managing chronic conditions in an outpatient setting (7). Diabetes

mellitus has now been included in many index systems of avoidable hospitalizations diseases across the world (8–11). If the incidence of avoidable diabetes hospitalizations and their associated complications can be reduced, it will not only save medical costs, but also help improve the quality of primary health care service and slow down the disease process, thus reducing the disease burden of diabetes.

In many countries, great efforts have been made to reduce diabetes-related avoidable hospitalizations (DRAHs) through the substitution effect of outpatient services. There are three main mechanisms to replace inpatient services with primary care (12). First, increasing outpatient services to avoid the need for inpatient treatment. For example, Hungary has increased outpatient costs to reduce inpatient costs (13). Second, managing the health conditions with chronic diseases, such as the teach-back methods for outpatients in the United States (14), home healthcare within 14 days after hospital discharges (15), and the patient-centered Care Coordination Home Telehealth (16). Third, utilizing the role of general practitioners (GP) as the gatekeepers to reduce referrals, such as Italy increasing the income of GPs in outpatient clinics to reduce the referral rate of outpatients (17), and the United States strengthening the level of communication between primary care and specialists physicians in outpatient visits (18). All these measures are beneficial in reducing DRAHs.

In mainland China, the concept of avoidable hospitalization was introduced late and has attracted few attentions in the last 5 years. Most of the current literature focuses on the measurement of avoidable hospitalizations (19–22), with little assessment of the impact of existing policies on avoidable hospitalization. Therefore, using data from City Z (which we refer to “City Z” because the data provider does not want to disclose the name of the city), we empirically studied the impact of improved the outpatient benefits package on DRAHs. As we used the natural experiment in City Z and employed the Difference-in-Difference (DID) model, we could observe the causality between outpatient benefits package expansion and avoidable hospitalization.

In the City Z, the maximum annual payment limit of outpatient benefits package for diabetes who enrolled in Urban Employee Basic Medical Insurance (UEBMI) has been raised from 1,800 yuan (about $252.82) to 2,400 yuan (about $337.09) since January 1, 2016. If patients can take full advantages of health-care services to delay the progression of diabetes, then diabetes hospitalizations can be reduced. Therefore, our study aims to analyze the effect of improving outpatient reimbursement level from 1,800 yuan (about $252.82) to 2,400 yuan (about $337.09) per capita per year on DRAHs. In the context of today's lack of response to avoidable hospitalizations, evaluating the outpatient substitution effect and determining whether better health care provided by outpatient services can reduce avoidable hospitalizations will benefit not only China, but also other low-and middle-income countries (LMICs).



2. Material and methods


2.1. Study design

Since 2007, City Z has implemented a medical insurance policy to include diabetes in the priority treatment of outpatient chronic disease policy. The medical insurance fund specifies the maximum amount of payment for specialized medicines in the outpatient service of patients. The reimbursement level of basic medical insurance for diabetic inpatients who enrolled in UEBMI is 1,800 yuan (about $252.82) per person per year, while that for diabetic inpatients who enrolled in Urban and Rural Resident Basic Medical Insurance (URRBMI) is 1,200 yuan (about $168.55) per person per year. Since January 1, 2016, the level of reimbursement has changed with the implementation of the new policy. The outpatient benefits package for urban employee with diabetes increased by 600 yuan (about $84.28) per year, while that for urban and rural residents remained unchanged at 1,200 yuan (about $168.55) per year. Therefore, in order to evaluate the impact of expanded outpatient benefits package on DRAHs, we chose diabetic inpatients who enrolled in UEBMI as the intervention group and diabetic inpatients who enrolled in URRBMI as the control group. We use the DID model to examine the impact of improving outpatient benefits package level of diabetes from 1,800 yuan (about $252.82) to 2,400 yuan (about $337.09) per capita per year on DRAHs.



2.2. Data sources

In this study, the database of inpatient discharges from 2015 to 2017 was obtained from the health administration department of city Z, a developed city in eastern China. The data included patients' basic information, hospitalization information, and cost information. Basic information included patient ID, current address, age, gender, marital status, and nationality. Hospitalization information includes admission time, discharge time, visit time, length of stays, primary diagnosis and International Classification of Diseases (ICD) code, secondary diagnosis and ICD code, primary surgical operation and ICD code, and secondary surgical operation and ICD code. Cost information includes total hospitalization expenses, out-of-pocket hospitalization expenses, drug expenses, and consumable expenses.

The database contains discharge data of inpatients from all medical institutions in the city. After screening the avoidable hospitalizations and addressing the outliers and missing values, all data were included in the analysis and patient information has been desensitized. Comparable price adjustments were made to the relevant cost data using the China Consumer Price Index. The definition of avoidable hospitalization from “Health Care Quality and Outcomes (HCQO) 2020–2021 Indicator Definitions” was published by the Organization for Economic Co-operation and Development (OECD) in 2020. The inclusion and exclusion criteria for DRAHs were defined in detail by OECD (10). OECD indicators provide guidance for comparing the performance of health systems among member countries, making avoidable hospitalizations comparable across countries and facilitating cross-country comparisons of avoidable hospitalizations (23, 24). The single DRAHs indicator of the OECD is created by combining three widely used avoidable hospitalization indicators for people with diabetes as follows: uncontrolled diabetes without complications, diabetes with short-term complications, and diabetes with long-term complications. The specific inclusion and exclusion criteria are as follows.

Inclusion criteria: (1) age ≥15 years. All acute care hospitals patients, including public and private hospitals that provide inpatient care. (2) The primary discharge diagnosis was coded as diabetes. The first three ICD-10 codes were “E10”, “E11”, “E13” and “E14”.

Exclusion criteria: (1) Cases where the patient died in hospital during the admission. (2) Cases resulting from a transfer from another acute care institution (transfers-in). (3) Cases with MDC 14 or specified pregnancy, childbirth, and puerperium codes in any field. (4) Cases that are same day/day only admissions.



2.3. Indicators

The primary variables in this study were avoidable hospitalization rate, average hospitalization cost and average length of stay. Of all hospitalized patients during the year, those who belongs to avoided hospitalization were assigned a value of 1; otherwise, it equaled 0. The total cost per hospitalization and the average length of stay were transformed by logarithm.

The study controlled for the effects of three variables. We included age (15–40, 41–60, 61–80, >80), gender (female, male), and CCI (0, 1, ≥2). In order to analyze the basic information of avoidable hospitalization cases, we used the Charlson Comorbidity Index (CCI), which evaluates the severity of the damage and the abnormalities of the patient's other organs or tissues other than the underlying disease, allowing the patients to be classified according to the severity of comorbidities. The CCI is based on the ICD-10 and its calculation based on all secondary diagnoses of the patients. The higher the score, the more severe the disease comorbidity. CCI was divided into three groups (25, 26). Age was grouped according to the quintile method. Because the inclusion criteria for the population were age ≥15 years, age was divided into four groups.

To validate the increase in the average severity of hospitalized patients with diabetes after policy changes, we defined the CCI group variable. CCI group =0 if CCI =0 or 1 and CCI group =1 if CCI ≥2.



2.4. Statistical analysis

The DID model was used to analyze the effect of improving outpatient benefit package level of diabetes from 1,800 yuan (about $252.82) to 2,400 yuan (about $337.09) per capita per year on avoidable hospitalization rate, average total cost per hospitalization and average length of stay. The model is as follows:
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The avoidable hospitalization rate in this model was defined as the proportion of avoidable hospitalizations in all hospitalizations during the current year, thus, in the regression model, hospitalization cases were represented by 1 and other cases were by 0. The two models of average total cost and the average length of stay corresponded to the average total cost, and the average length of stay after the logarithmic conversion, respectively. Reformi was a dummy variable of time points before and after the implementation of the policy. Reformi=1 if year = 2016 and later, Reformi=0 if year = 2015. β1 reflected the difference before and after the implementation of the policy. Interventioni was a dummy variable for grouping, where the intervention group was 1 and the control group was 0. β2 reflected the difference between the intervention group and the control group. The coefficient β3 of the interaction term [image: image] estimated by the model was the actual impact of the policy. xji was a confounding factor that needs to be controlled, including age, gender, and CCI. εih was the residual value. A parallel trend test was conducted by using data from the year of 2015 to test whether the trends in the intervention group and the control group were parallel before the policy change. T1 = 0 when year = 2015 and the month = from January to April. T1 = 1 when year = 2015 and the month = from May to December. If δ = 0, the parallel trend hypothesis of the control group and the intervention group before the policy change is established. The coefficient β3 of the interaction term [image: image] reflected the actual impact of the policy. If δ ≠ 0, the net effect of the policy is β3 minus δ. The DID model was also performed on the CCI group to verify whether policy changes could increase the average severity of diabetic inpatients. The robust test was used in parameter estimation.

All data analysis was conducted using Stata 16.0 software.




3. Results


3.1. Descriptive data

According to the inclusion and exclusion criteria, a total of 73,750 cases of avoidable hospitalization were included from 2015 to 2017. There were 55,528 cases in the intervention group and 18,222 cases in the control group. We described the baseline of avoidable hospitalizations before and after the policy change (2015 before the change, 2016–2017 after the change) in the control and intervention groups by age, sex and CCI (Table 1). The 61–80 age group had the highest number of people, while the 15–40 age group had the lowest. Both before and after the policy change, the control group had slightly more females than males, while the intervention group had slightly more males than females. The distribution of CCI in the intervention group and the control group was approximately the same, with the highest proportion in the group 0 (about 50%), and a similar number in group 1 as in group 2 and above, the proportion in group 2 and above in the intervention group was slightly higher than that in the control group.


TABLE 1 Basic information of avoidable hospitalization cases in the intervention and control groups before and after the policy change.
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3.2. Change of trends

Table 2 showed the absolute changes in the avoidable hospitalization rate, average hospitalization cost per admission, the length of stay, age, gender and CCI for both intervention and control groups before and after the policy change. Compared with the control group, the avoidable hospitalization rate decreased in intervention group, while the average hospitalization cost and the absolute length of stay per hospitalization increased after the policy. Specifically, the total rate of avoidable hospitalizations decreased by 0.109%, the average hospitalization cost increased by 495 yuan (about $69.53), and the average hospitalization duration increased by 0.48 days. Compared with the control group, the group 2 and above of CCI increased in the intervention group, while the proportion of the group 0 and group 1 decreased after the policy implementation. Specifically, the percentage of patients in group 0 decreased by 0.87%, while the percentage in group 1 decreased by 0.64%, and the percentage in group 2 and above increased by 1.51%.


TABLE 2 Absolute changes in avoidable hospitalization rate, costs, length of hospitalization, age, gender and CCI in the intervention and control groups before and after the policy.

[image: Table 2]



3.3. Policy effects

The DID model shown in Table 3 was applied to analyze the impact of the medical insurance policy reform on diabetes. Since 2016, the increase in medical insurance reimbursement had a significant effect on the avoidable hospitalization rate, the average hospitalization cost, and the average length of hospitalization. The avoidable hospitalization rate of diabetes mellitus decreased by 0.21 percentage points (P < 0.01), the total cost of hospitalization increased by 7.89% (P < 0.01), and the length of hospitalization increased by 5.63% (P < 0.01), with all the differences statistically significant. The CCI group of diabetes mellitus increased by 2.21% (P < 0.01). As the avoidable hospitalization rate was ~2.5% in the intervention group during the study period, the decrease of 0.21 percentage points in avoidable hospitalization rate due to expansion of outpatient benefits package suggested that the volume of avoidable hospitalization fell by 8.4% (=0.21/2.5).


TABLE 3 Effects of policy change on avoidable hospitalization for diabetes mellitus (DID model).

[image: Table 3]

The parallel trend test results are shown in Table 4. We suppose the policy changes happened on May 1, 2015 and used the data in 2015 to conduct the DID analysis. The results show that the coefficient on variables of interest are all statistically insignificant, suggesting that the heterogeneous trends in the intervention group and the control group before the policy change could not drive the findings in our study.


TABLE 4 Parallel trends test before policy change (DID model).
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4. Discussion

The study found that the avoidable hospitalization rate of diabetes mellitus decreased, the total cost of hospitalization and the length of hospitalization increased after the new policy was implemented in city Z. There are some similar studies. Following the introduction of financial incentives for the Emilia-Romagna in Italy, Elisa Iezzi et al. used a model to measure the impact of different levels of incentives for GPs on DRAHs in each region (17). The model showed that for every 100 euros (~17% of the annual income of the GP diabetes program) increase in financial incentives paid to GPs, there was an average 1% reduction in avoidable diabetes hospitalizations and an average reduction of ~100 cases across the region. Meanwhile, uninsured or underinsured groups had a higher rate of avoidable hospitalizations than the insured groups (27). After the implementation of a health transformation program in a hospital in western Iran, the average cost of hospitalization for diabetes increased from $372.55 to $1,119.77, and the average length of stay increased from 5.6 days to 7.57 days (28). Tables 2, 3 showed that compared with control group, the group 2 and above of CCI increased in the intervention group, while the proportion of the group 0 and group 1 decreased after the policy implementation. There was an increased proportion of avoidable diabetes hospitalizations with severe comorbidities.

This study found that expanding outpatient benefits package for diabetes can contribute to reduce avoidable hospitalizations, which is consistent with the results of Meng-Han Shen (29), Yang Fan (30) and Feng-Mei Zhu (31), which concluded that outpatient services have a substitution effect on inpatient services (13, 32–35). Previous studies have found that increasing the motivation of primary health care providers and strengthening the management of patients with chronic diseases can help reduce avoidable hospitalizations (17). The increased use of outpatient services and outpatient reimbursement insurance can significantly reduce the cost of inpatient services in China's new rural cooperative medical system (34). Poor outpatient benefits package may bring some adverse impacts. First, patients cannot receive the expected utilization of outpatient service and will have a heavy burden of outpatient medical costs. Thus, patients prefer to reduce the utilization of medical services and the usage of inpatient services may increase by the disease progression. Second, some patients with mild illness are dissatisfied with the outpatient benefits package so they prefer hospitalization treatment to receive higher reimbursement and alleviate the burden of personal expenses. As the outpatient benefits package expands, patients have an increased incentive to use outpatient services, thereby controlling the disease at an early stage and reducing hospitalization (31). If the substitution effect of outpatient service can be exerted, the average hospitalization cost and average length of stay of inpatients will increase with the decrease of avoidable hospitalization rate. This is due to an increase in the average severity of diabetes inpatients following a reduction in avoidable hospitalizations.

This study was based on China, one of the LMICs, to examine the impact of policy effects on avoidable hospitalization. First, we describe the absolute changes in avoidable hospitalizations before and after policy changes. Second, our results show that expanding the outpatient benefits package for diabetes can reduce DRAHs, and explain its underlying causes. This has implications for the further improvement of primary health care in LMICs. At the beginning of the establishment of medical insurance system in China, the main purpose was to guarantee hospitalization service. The intention of the medical insurance system was to help the insured cope with the high risk of disease and improve the efficiency of the use of medical insurance funds in the face of limited financing capacity (36–38). However, the side-effect of the operation of the system is the overutilization of inpatient services, which undermines the efficiency of the utilization of the medical insurance fund (38–40). The policy change of city Z deserves further replication. Furthermore, in the light of international experience, there is a need for in-depth reform to improve the quality of primary healthcare services, including management of diabetic patients and improve the effectiveness of disease prevention and control. DRAHs can further be reduced.

Our study has some limitations. First, we were not able to analyze the influence of the policy on the outpatient service utilization because of the lack of the outpatient service utilization data in city Z. Second, expanding the outpatient benefits package leads to higher costs of primary care, while less DRAHs leads to lower costs for in-patients. This study did not further examine the overall economic benefits of policy. Third, the policy was implemented on January 1, 2016. The study only included data for 2 years after the policy change and did not observe long-term effects of policy implementation.



5. Conclusion

Expanding the outpatient benefits package for diabetes can reduce avoidable hospitalizations, and allow limited resources for inpatient services to be reserved for the treatment of serious cases that requires inpatient care, which assists in improving the overall efficiency of the health system. More importantly, patients would benefit from more timely and effective diagnosis and treatment, rather than delayed treatment. LMICs, including China, need to invest more in primary healthcare services and increase the capacity of primary healthcare services to make the overall health system more organized and efficient.
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