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Abstract 

Background: Performance evaluation is an important means to promote the hospital's 

medical ability and management ability. Therefore, the aim of this study was to explore the 

effect of DRG payment mode on the performance of inpatient services in large tertiary 

hospitals. 

Methods: Based on the relevant report data of DRG pilot hospital and control hospital 

from 2015 to 2020, CN-DRG was used as grouping method, and case mix index (CMI), 

DRG group number, cost consumption index, time consumption index, low-risk group 

mortality and other indicators were used to analyze the impact of DRG on hospital inpatient 

service performance from the aspects of medical service ability, medical service efficiency, 

medical safety. 

Results: The average annual growth rate of DRG group was 4.07%, the average annual 

growth rate of CMI was 0.95%, the time consumption index and cost consumption index 

were lower than 1, and the mortality rate of low-risk group decreased by 27.56%. 

Conclusions: DRG medical insurance payment can improve the performance of inpatient 

service in the process of hospital management. 

Key Words: Diagnosis related groups，Performance of inpatient services，Case mix 

index 

 
Background 

Prepayment system generally refers to that before the occurrence of medical expenses, 

insurance institutions pay medical expenses to medical service providers in advance 

according to certain standards. The payment standard is fixed in a certain period of time, 

and then adjusted according to the actual situation after a period of time. Prepayment 

system mainly includes total prepayment system, capitation payment and DRGs payment 

[1-2]. The prepayment system was first used in the United States in 1983 [3]. In 1984, the 

payment mode of Medicare for hospitals was changed from payment by service items to 

DRGs prepayment system [4]. The application of DRGs prepaid payment system has not 

only greatly changed the medical service industry of the United States, but also had a great 

impact on the global medical insurance payment and medical system reform. In 1993, 

Germany began to enforce the total prepayment system, and the payment mode of medical 

insurance changed from the post payment system to the prepayment system based on the 

total prepayment. In 2010, the national unified DRGs payment mode was established in 

Germany [5]. 

As a special service, medical service itself has the characteristics of diversity, high 



risk, information asymmetry and difficult to compare [6]. Scientific and reasonable 

evaluation of medical service performance is not only the basis of hospital management, 

but also the difficulty and focus. Performance evaluation is an important means to promote 

the hospital's medical ability and management ability. Because of the difference of hospital 

level and diagnosis and treatment ability, it is difficult to use a unified standard to evaluate 

[7]. Among many case mix tools, DRG is the most widely used in health care, and it is a 

more reasonable tool [8]. Based on the trial implementation of DRG in our country, this 

study analyzes the performance of inpatient medical services in a hospital in Hunan 

Province according to the changes of relevant indicators during the trial operation of DRG, 

and compares the situation of the same type of patients in different hospitals and 

departments, so as to provide reference for the promotion of DRG-PPS. 

Materials and Methods 

Materials 

Based on the performance evaluation platform of inpatient medical service in Hunan 

Province, the relevant information of a Grade-A hospital in Hunan Province and other 

grade-3 general hospitals in Hunan Province (hereinafter referred to as the control hospital) 

from 2015 to 2020 were collected. 

Methods 

According to the DRG related information fed back by the performance evaluation 

platform of inpatient medical services in Hunan Province, the index items that can be 

analyzed and queried include: enrollment rate, number of analyzed cases, number of DRG 

groups, CMI, cost consumption index, time consumption index, low-risk group mortality, 

medium and low-risk mortality. The evaluation of inpatient service is mainly analyzed 

from three aspects: ability, efficiency and medical safety. Based on DRG, the capacity of 

medical institutions includes: DRG number and CMI, which represent the coverage of 

cases in the hospital, the range of case types and the technical difficulty of cases [9]. 

Efficiency includes cost consumption index and time consumption index, which 

respectively indicate the cost of the same disease and the length of hospital stay [10]. The 

medical safety index uses low-risk mortality to reflect the probability of death in DRG 

group with low mortality in the whole province [11]. 

    Results 

    Indicators of medical service capacity 

    Number of DRG groups 

    DRG group number represents the disease range of patients in the hospital, which 

reflects the breadth of diagnosis and treatment [12]. Because the number of DRG groups 

in each tertiary general hospital could not be transferred, the number of DRG groups in the 

pilot hospital was compared with the total number of DRG groups in the control hospital, 

and the change of disease range in the pilot hospital from 2015 to 2020 was analyzed. The 

proportion of general hospitals in the pilot group was gradually increasing, and the 

proportion of all tertiary hospitals in the pilot group was increasing. The average annual 

growth rate of pilot hospitals was 4.07%, and that of control hospitals was 1.44%, as shown 

in Table 1. 

Table 1. Number of DRG groups in pilot hospitals and control hospitals from 2015 to 

2020 (Group)  

year 2015 2016 2017 2018 2019 2020 

Pilot 525 551 568 593 618 641 



hospital 

Control 

hospital 

632 639 692 657 668 679 

 
    CMI 

     CMI of a medical institution refers to the average DRG weight value of a medical 

institution. The index can reflect the medical technical difficulty of medical institutions. If 

the index is greater than 1, the medical technical difficulty of medical institutions is higher 

than the average level [13]. The CMI of pilot hospitals will gradually increase from 2015 

to 2020, with an average annual growth rate of 0.95%, while that of control hospitals will 

decrease by 0.19%, as shown in Table 2. 

Table 2. CMI changes of pilot hospitals and control hospitals from 2015 to 2020 

year 2015 2016 2017 2018 2019 2020 

Pilot 

hospital 

1.03 1.05 1.07 1.06 1.07 1.08 

Control 

hospital 

1.04 1.02 1.03 1.04 1.03 1.03 

 
    Indicators of efficiency management  

    Cost consumption index 

    The cost consumption index refers to the average value of the ratio sum of the average 

case cost of each DRG group in a medical institution and the average case cost of each 

DRG group in the same level hospitals in the whole province. The index greater than 1 

indicates that the cost of diagnosis and treatment of diseases in medical institutions is 

higher than the average level [14]. The cost consumption index of pilot hospitals in 2015-

2020 is less than 1, showing a decreasing trend, which is lower than the cost consumption 

index of tertiary general hospitals every year, as shown in Table 3. From 2015 to 2020, the 

average inpatient cost is gradually increasing, which is 1000-2000 yuan lower than that of 

tertiary general hospitals. 

Table 3. Cost consumption index of pilot hospitals and control hospitals from 2015 to 

2020 

year 2015 2016 2017 2018 2019 2020 

Pilot 

hospital 

0.92 0.91 0.89 0.88 0.88 0.86 

Control 

hospital 

1.02 1.00 0.98 0.96 0.95 0.95 

 
   Time consumption index 

    The time consumption index refers to the average of the ratio sum of the average length 

of stay of each DRG group in a medical institution and the average length of stay of each 

DRG group in the same level hospitals in the province. The index greater than 1 indicates 

that the time consumption of diagnosis and treatment of diseases in medical institutions is 

higher than the average level [15]. From 2015 to 2020, the time consumption index of pilot 

hospitals is less than 1, showing a decreasing trend, which is basically the same as the time 

consumption index of tertiary general hospitals. See Table 4. The average annual decrease 



of specific length of stay is 3.65%. 

Table 4. Time consumption index of pilot hospitals and control hospitals from 2015 to 

2020 

year 2015 2016 2017 2018 2019 2020 

Pilot 

hospital 

0.95 0.95 0.94 0.96 0.94 0.93 

Control 

hospital 

0.95 0.95 0.94 0.95 0.94 0.94 

 

    Process management indicators 

    Proportion of inpatient drugs 

    The proportion of inpatient drugs is the proportion of drug cost to average case cost. 

The drug cost provided by Hunan information platform includes blood products related 

cost. The index reflects the level of medical quality management and the rationality of drug 

use in a certain way [16]. The proportion of drugs in pilot hospitals showed a decreasing 

trend from 2015 to 2020, with an average annual reduction rate of 10.50%, and that in 

control hospitals was 7.23%, as shown in Table 5. The proportion of drugs in pilot hospitals 

was higher than that in control hospitals, but the trend of decrease was obvious in recent 

five years. The absolute value of specific drug cost was the same as that in control hospitals, 

but lower than that in control hospitals in recent two years. 

Table 5. Changes of drug proportion in pilot hospitals and control hospitals from 2015 to 

2020 (%) 

year 2015 2016 2017 2018 2019 2020 

Pilot 

hospital 

38.57 37.23 33.58 30.52 25.13 22.15 

Control 

hospital 

32.14 30.38 27.89 25.71 23.33 22.08 

 

    Proportion of inpatient consumption 

    The proportion of inpatient consumption is the proportion of consumables cost to the 

average cost. The index reflects the level of medical quality management and the rationality 

of consumables use [17]. From 2015 to 2020, the proportion of consumption in pilot 

hospitals showed an increasing trend, with an average annual growth rate of 4.85%, and 

that in control hospitals was 3.29%, as shown in Table 6. The proportion of consumption 

in pilot hospitals is lower than that in control hospitals, but there is a certain growth trend 

in recent five years. In terms of absolute cost, the average consumption cost of consumables 

in pilot hospitals is 500-1000 yuan lower than that in control hospitals. 

Table 6. The change of consumption proportion between pilot hospitals and control 

hospitals from 2015 to 2020 (%) 

year 2015 2016 2017 2018 2019 2020 

Pilot 

hospital 

34.12 35.59 36.53 38.56 41.48 43.23 

Control 

hospital 

36.45 37.19 38.35 39.53 41.57 42.86 

 

    Indicators of medical quality  



    Mortality in low risk group 

    Medical safety indicators can use "low risk group mortality" to reflect the probability 

of death of non-fatal disease cases [18]. From 2015 to 2020, the mortality rate of low-risk 

group in pilot hospitals showed a decreasing trend, with an average annual reduction rate 

of 21.21%, and that of control hospitals was 9.71%, as shown in Table 7. 

Table 7. Mortality of low risk group in pilot hospitals and control hospitals from 2015 to 

2020 (%) 

year 2015 2016 2017 2018 2019 2020 

Pilot 

hospital 

0.12 0.08 0.06 0.07 0.05 0.03 

Control 

hospital 

0.05 0.04 0.05 0.02 0.04 0.03 

 

    Treatment and quality evaluation of key diseases  

    The development of medical quality and discipline construction is closely related to 

the breadth and difficulty of diseases. The application of the number of moderate risk cases 

and mortality can objectively reflect the level of discipline construction [19]。 From 2015 

to 2020, the number of cases in the high-risk group of pilot hospitals increased gradually, 

with an average annual growth rate of 10.32%, and the mortality showed a decreasing trend, 

with an average annual reduction rate of 4.95%. From 2015 to 2020, the number of cases 

in the high-risk group of control hospitals increased gradually, with an average annual 

growth rate of 4.35%, and the mortality showed a decreasing trend, with an average annual 

reduction rate of 1.62%, as shown in tables 8 and 9. 

Table 8. Cases of medium and high risk groups in pilot hospitals and control hospitals 

from 2015 to 2020 (cases)  

year 2015 2016 2017 2018 2019 2020 

Pilot 

hospital 

4923 5132 5978 6468 7652 8046 

Control 

hospital 

5113 5356 5689 6045 6135 6325 

 

Table 9. Mortality rate of high risk group in pilot hospital and control hospital from 2015 

to 2020(%)  

year 2015 2016 2017 2018 2019 2020 

Pilot 

hospital 

2.72 2.65 3.12 1.98 2.25 2.11 

Control 

hospital 

2.68 2.59 2.87 2.53 2.39 2.47 

 

    Discussion and suggestions 

    Rationality and challenges of DRG in improving performance evaluation of 

inpatient services in pilot hospitals 

Since 2015, DRG has been applied to clinical departments in pilot hospitals, and 

relevant assessment indicators have been formulated, such as average length of stay, 

average case cost, mortality rate, DRG group number, CMI, drug consumption ratio and 

absolute value, which have achieved good results. Through the assessment of clinical 



departments, the overall hospital service evaluation has achieved good results. 

    Analysis of medical service ability 

From the two indicators of DRG group number and CMI, the indicators of pilot 

hospitals showed a good trend in the past five years. The hospitals attached importance to 

the balanced development of various disciplines, and gave some policy support to 

vulnerable disciplines. The number of DRG groups did not increase year by year due to the 

adjustment of DRG grouping device, but the proportion of DRG groups in the total DRG 

groups of tertiary general hospitals increased year by year. The hospital attaches great 

importance to the admission and treatment of patients with acute and critical diseases, 

formulates assessment indicators for CMI of departments, encourages departments to 

admit patients with severe diseases, formulates system guarantee for emergency treatment 

priority, and strengthens discipline reform based on organ system and multi-disciplinary 

cooperation, which makes it more difficult for hospitals to admit and treat patients. 

    Hospital efficiency analysis 

In the past five years, the cost consumption index and time consumption index of the 

pilot hospitals are in the third quadrant level, that is, the cost of treating similar diseases is 

lower, and the length of stay is shorter. Although the absolute cost has increased, it is still 

lower than that of the same level hospitals. Because of the implementation of management 

by objectives and performance management, hospitalization days have a downward trend. 

Overall, the efficiency management is at a better level. 

    Analysis of process index results 

    Due to the management requirements of the superior management department for the 

proportion of drugs and consumption, according to the same level and similar standards, 

the hospital implemented target management for departments. From the results, the 

proportion of drugs decreased to a certain extent, and the proportion of consumption 

increased to a certain extent, but the drug cost was slightly higher than that of the control 

hospital, and the consumption of consumables was lower than that of the control hospital. 

Based on the case cost analysis, the absolute cost of drugs and consumables in the pilot 

hospitals is relatively reasonable, and the main reason for the higher proportion is the lack 

of inspection and treatment projects. 

    Analysis of medical quality and safety index 

    From the results, the low-risk mortality rate of the pilot hospitals has decreased 

significantly. The main reason is that the hospital attaches great importance to the filling 

quality of the first page of medical records, has carried out many times of training for 

various clinical departments, and has applied information management tools to electronize 

the first page of medical records, which requires diagnosis planning, and the correct rate of 

main diagnosis selection has been greatly improved. 

    Restriction of DRG grouping conditions  

    Through DRG management, the pilot hospitals have achieved good results, and some 

problems have been found in the application process, such as DRG grouping conditions do 

not include transfer factors, patients in the same group sometimes have great differences 

due to transfer factors. The update of grouping device can not keep up with the 

development of medical technology, and some new technologies and new businesses are 

not reflected in the grouping device. 

    Suggestions 

     Clinical pathway management of major DRG groups 



Through the analysis of DRG groups, the main DRG groups in the hospital were 

selected, the cost and time of main diseases were analyzed by DRG, and the clinical 

pathway of main DRG groups was formulated. To sort out the clinical pathway of the main 

DRG groups, the management department carries out the index monitoring of the main 

groups every month, finds out the problems, puts forward the corrective measures in time, 

and makes continuous improvement [20]. 

    DRG was used to evaluate the attending physician group 

    The application of DRG in performance evaluation among different departments will 

inevitably be unfair because of the different kinds of diseases in the Department. However, 

the application of DRG in performance evaluation and analysis among different attending 

physician groups in the same discipline is highly comparable, which is conducive to the 

fine management of the discipline. At the same time, it is convenient for the department 

management to implement the management objectives level by level, so as to ensure its 

full play use [21]. 

    Evaluation and improvement of discipline construction 

    The application of DRG in the evaluation and improvement of discipline construction 

is mainly through the analysis of disease data [22]. At present, we mainly select the re-

entry indicators, such as the breadth and difficulty of diseases, the proportion of medical 

records at various risks, the mortality and re admission and re operation, the efficiency 

analysis of main diseases and the treatment effect analysis. It can provide reference for the 

development of each specialty, intervene and manage the dominant and missing diseases, 

and further improve the level of discipline development [23]. 

    Strengthening the construction of medical information system 

With the promotion of DRG payment mode, it is necessary to continuously strengthen 

the information level of medical institutions to meet the current demand of DRG payment 

management. DRG system needs to collect a large amount of data and develop electronic 

health records including personal information, disease information, treatment information, 

length of stay, cost, etc [24]. Perfect electronic health records can timely track the health 

status of patients and ensure that patients get the required medical services [25]. In addition, 

based on the powerful hospital information system, we can review the historical cost data, 

carry out hospital cost analysis, assist performance management, and ensure the smooth 

operation of the hospital. At present, the standardization level of medical insurance 

informatization and hospital information system is not high, and the interconnection is not 

mutual, which leads to the supervision work cannot be fully in place. Reliable information 

detection system is an important link to improve the effect of medical services. Through 

health monitoring, it can predict the future health status of residents, early warn the 

potential risks of the medical system, promote the government's planning for disease 

prevention, increase the investment in disease prevention, explore and develop the early 

warning model of disease risk, and intervene the people who may be sick in advance, so as 

to improve the health resources Allocation and use efficiency, to protect the health of the 

population [26-27]. 

Abbreviations 

DRG: Diagnosis Related Groups; CMI: Case Mix Index; CN-DRG: DRG-PPS: Diagnosis 

Related Groups-Prospective Payment System 

Acknowledgements 

Not applicable. 



Funding 

This research is supported by the National Key Research and Development Program of 

China (No.2020YFC2008600). 

Authors ‘contributions 

YW designed, drafted and revised the text. Xl, LP, QC, JW, and FZ made critical revisions 

to the paper for significant intellectual content. All authors read and approved the final 

manuscript. 

Availability of data and materials 

Not applicable. 

Ethics approval and consent to participate 

Not applicable. 

Consent for publication 

Not applicable. 

Competing interests 

The authors declare that they have no competing interests. 

Author details 
1
Business School of Central South University, Changsha, China. 

2
Department of 

Emergency, Xiangya Hospital, Central South University, Changsha, China. 
3
Department 

of Geriatrics, Xiangya Hospital, Central South University, Changsha, China. 

 

References 

1. Zhang Y, Wang R, Yao X. Assessing determinants of health care prepayment in China: 

Economic growth or government willingness? New evidence from the continuous 

wavelet analysis. 2019, 34(1): e694-e712. 

2. WU li-qin, XU Zhi-liang. Thoughts on the Management of Total Medical Insurance 

Prepaid System in Hospitals. Chinese Hospital Management，2019，39(12):63-64.(in 

chinese) 

3. Averill RF. The evolution of case-mix measurement using DRGs: past, present and 

future. Stud Health Technol Inform. 1994, 14:75-83. 

4. Anerill RF, Muldoon JH, Vertrees JC, Goldfield NI, Mullin RL, Fineran EC, Zhang 

MZ, Steinbeck B, Grant T. The evolution of casemix measurement using diagnosis 

related groups (DRGs). HIS Research Report, 1998, 98(5):1-40. 

5. Burchardi H. Introduction of the flat rate reimbursement system in Germany: A 

historical review. Med Klin Intensivmed Notfmed. 2018,113(1):5-12.  

6. SHEN Xin，HAN Chun-yan，GAN Yong，LU Zu-xun. Research on construction of 

the performance evaluation system of medical services based on DRG. Chinese 

Journal of Health Policy. 2020, 13(3):77-82. (in chinese) 

7. LONG Xiang-ling，CHENG Wei, DONG Jing-yu. Research on Index Standard Value 

of Public Hospital Comprehensive Performance Evaluation System. Chinese Health 

Economics. 2010, 29(9): 71-73. (in chinese) 

8. Goldfield N. The evolution of diagnosis-related groups(DRGs): from its beginnings 

in case-mix and resource use theory, to its implementation for payment and now for 

its current utilization for quality within and outside the hospital. Qual Manag Health 

Care. 2010, 19(1):3-16. 

9. Mendez CM, Harrington DW, Christenson P, Spellberg B. Impact of hospital 

variables on case mix index as a marker of disease severity. Popul Health Manag. 



2014, 17(1):28-34. 

10. GBD 2019 Universal Health Coverage Collaborators. Measuring universal health 

coverage based on an index of effective coverage of health services in 204 countries 

and territories, 1990-2019: a systematic analysis for the Golbal Burden of Disease 

Study 2019. Lancet. 2020, 396(10258):1250-1284. 

11. Nickel CH, Kellett J, Nieves Ortega R, Lyngholm L, Wasingya-Kasereka L, Brabrand 

M. Mobility Identifies Acutely III Patients at Low Risk of In-Hospital Mortality: A 

Prospective Multicenter Study. Chest. 2019, 156(2):316-322. 

12. Kim SJ, Han KT, Kim W, Kim SJ, Park EC. Early Impact on Outpatients of 

Mandatory Adoption of the Diagnosis-Related Group-Based Reimbursement System 

in Korea on Use of Outpatient Care: Differences in Medical Utilization and 

Presurgery Examination. Health Serv Res. 2018, 53(4):2064-2083. 

13. Mendez CM, Harrington DW, Christenson P, Spellberg B. Impact of Hospital 

variables on case mix index as a marker of disease severity. Popul Health Manag. 

2014, 17(1):28-34. 

14. Yuan Xiang-dong, Li chun-lei, Han Fang, Xuan Ni-ling. Adjusted cost consumption 

index of major diagnosis-related group data in hospital medical performance 

evaluation. Chin J Hosp Admin, 2017, 33(11):818-821. (in chinese) 

15. Jin Wen, Xu Zhou. Selection of priority day surgery types based on time consumption 

and cost consumption indexes. Chin J Hosp Admin, 2020, 36(2):113-116. (in chinese) 

16. Franchi C, Ardoino I, Nobili A, Pasina L, Mannucci PM, Marengoni A, Perticone F; 

REPOSI investigators. Pattern of in-hospital changes in drug use in the older people 

from 2010 to 2016. Pharmacoepidemiol Drug Saf. 2017, 26(12):1534-1539. 

17. SONG Shang-ling, LIU Sha-sha, DOU Ya-nan, JIA Hong-ying. Research and 

Discussion on the Role of Meticulous Management in Reducing the Proportion of 

Medical Consumable Materials. Digitalized Hospital Management, 2018, 33(2):168-

170. (in chinese) 

18. Kwok CS, Zieroth S, Van Spall HGC, Helliwell T, Clarson L, Mohamed M, Mallen 

C, Duckett S, Mamas MA. The Hospital Frailty Risk Score and its association with 

in-hospital mortality, cost, length of stay and discharge location in patients with 

heart failure short running title: Frailty and outcomes in heart failure. Int J Cardiol. 

2020, 300:184-190. 

19. Soelch LA, Repp AB. Hospital Responses to Mortality Measures: A Survey of 

Hospital Administrative Leaders. Qual Manag Health Care. 2019, 28(2):78-83 

20. LIU Fang, YIN Long-yan, GUAN Hua, WU Hui-xian. DRG-based analysis of the 

impacts on inpatient costs incurred clinical pathway management. Guangzhou 

Medical Journal,2020, 51(1):74-77. (in chinese) 

21. Li Xiao-ying，Qiu Ye-long, Ji Bing-xin, Zhang Yan-hong, Wang Li-hong. DRG 

Index Analysis for Attending Neurologic Groups in a Hospital in 2015. Chinese 

Medical Record, 2016, 17(11):53-55. (in chinese) 

22. ZHANG Hui-hui, JIAO Ting-ting, HAN Ling, LIAN Hong-kai. Research on the 

Application of DRG Evaluation Method in the Discipline Capacity Building of 

General Hospital. China Digital Medicine, 2020, 15(6):118-120. (in chinese) 

23. Liu Xuan-feng, Zhou Quan, Liang Hao, Niu Ting-ting, Li Honghao. Evaluation and 

Construction of key disciplines oriented by diseases. Chin J Hosp Admin, 2019, 

35(12):1032-1036. 



24. Dusek JA, Griffin KH, Finch MD, Rivard RL, Watson D. Cost Savings from 

Reducing Pain Through the Delivery of Integrative Medicine Program to 

Hospitalized Patients. J Altern Complement Med. 2018, 24(6):557-563. 

25. Ayaad O, Alloubani A, ALhajaa EA, Farhan M, Abuseif S, Al Hroub A, Akhu-

Zaheya L. The role of electronic medical records in improving the quality of health 

care services: Comparative study. Int J Med Inform. 2019, 127:63-67. 

26. Zhang Juan, Fu A-dan, Zuo Xiu-ran. An analysis of informatization and closed-loop 

type health management program for diabetic population. Chin J Health Manage, 

2016, 10(5):414-416. (in chinese) 

27. He K, Huang S, Qian X. Early detection and risk assessment for chronic disease with 

irregular longitudinal data analysis. J Biomed Inform. 2019, 96:103231. 

 


