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Abstract:

In this paper, the fuzzy comprehensive evaluation method is used to assess the performance of a hospital's
primary department. By using the five dimensions of productivity, quality, operation, social benefit and
development indicators in the performance evaluation of a hospital's basic departments, the weights of
each factor were determined by combining the principle of balanced scorecard and expert consultation
method, and the fuzzy affiliation degree of each evaluation dimension was obtained by using the fuzzy
comprehensive evaluation method, and the evaluation results were analyzed accordingly. The proportion
of "good", "average" and "poor" is 47%, and according to the principle of maximum affiliation, the
overall performance of the primary department of a hospital is 47%, 35% and 18% respectively.
According to the principle of maximum affiliation, the overall performance of the basic department is
evaluated as "good". It can be seen that the fuzzy comprehensive evaluation method can better solve the
problem of the uncertainty of multiple indicators in the performance appraisal of the basic departments of
the hospital, and the use of comprehensive evaluation method makes the evaluation results more
reasonable and objective.

Keywords: Fuzzy comprehensive evaluation method, Basic section in hospital, Evaluation of
performance.

I. INTRODUCTION

At present, relevant foreign studies have conducted extensive and in-depth research and detailed
specification on the job evaluation system of hospitals [1], which has laid a solid foundation for hospital
human resource management and even strategic management. Domestic research mainly focuses on job
analysis, but there is less research on job evaluation in hospitals [2]. It can be said that China's hospital job
evaluation model is still in the preliminary stage of theoretical exploration and practice. Through literature
search, it is found that some hospitals or scholars have designed hospital job evaluation models through
professional management consulting companies or on their own, and have carried out relevant practices on
job evaluation [3]. The existing practice of job evaluation system in China mainly includes two parts, one

part is the existing job evaluation system in China's hospitals, which mainly adopts the job classification
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method to classify and grade the jobs in medical institutions according to the job content, titles and
administrative positions [4]. The other part is the exploration of the job evaluation model based on the
elemental point method carried out by some hospitals in China, mainly by following the mature model,
improving the applied model, and developing the model by themselves.

In this paper, we analyzed the development status and problems of comprehensive cost performance
evaluation of a hospital's primary department using fuzzy comprehensive evaluation method, starting from
improving the current target management appraisal system of the hospital's primary department [5],
dividing the primary department into five levels of indicators according to the needs of appraisal:
productivity indicators, quality indicators, operation indicators, social benefit indicators, and development
indicators for weight analysis, and using multi-level fuzzy comprehensive evaluation The method of
multi-level fuzzy evaluation was used to construct a scientific and fair evaluation model [6], and was
applied in a hospital.

1 Basic principle of fuzzy comprehensive evaluation method

There are three elements to the comprehensive evaluation:

The set of factors has U ={u,,---,u,} , the set of factors of the object being judged.
The set of judgments V ={v,,---,v,} , the set consisting of rubrics.

Single-factor judgment, i.e., the judgment of a single factor U;(i=1,---,n) | yields a fuzzy set on V

(fielizo = Fim ), soitis a fuzzy mapping from U toV [2]
f:U->FV)
U [ (Fyu g0 b))

Let f be the judging function, then

(D) F00%%) =D ax

(2) Zn:ai =1a,>0

The fuzzy mapping f can determine a fuzzy relation R e .., called the judgment matrix.
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It is composed of the set of all F's judged on a single factor.

Since the factors may not have equal status, the factors need to be weighted. A=(a,a,a) The

set of F on U is used to denote the weight assignment of each factor, and it is synthesized with the
judgment matrix R, which is the combined judgment of each factor.

Thus, a comprehensive evaluation model has to be

AcR=B=(b,b,,b,)

Among them

A=(a,a)) Za‘zl 820
R= (rij)mxn rij € [0’1]

b.=n
CEA o

-,m

Here b; isa function of I;.%,;,=*,f; , which is the evaluation function. This model uses the addition
and multiplication of real numbers, which is finer than using " A ,v ™ operations.

I1. METHOD OF ESTABLISHING EVALUATION INDEX SYSTEM

In determining the hospital job performance evaluation tools, the different weight allocation of each
evaluation element of job performance evaluation will also directly affect the accuracy of the job
performance evaluation results, which in turn affects the rationality of the pay scheme design [7-8]. Thus,
how to scientifically, objectively and accurately allocate the weights of each job performance evaluation
element is very important to achieve pay equity within the hospital.

In this paper, we study the screening of hospital job performance evaluation elements mainly through
two rounds of screening by Delphi expert consultation method and hospital job evaluation elements
questionnaire method, and finally determine the evaluation elements of hospital job performance
evaluation model [9]. Meanwhile, the following principles are mainly grasped in the process of screening
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job evaluation elements.

One of them is the principle of completeness. The selected evaluation elements must be common to all
the positions to be evaluated [10], and not only those that are applicable to only a small number of
positions can be selected.

Second, the principle of scientificity. Evaluation elements must be able to be clearly defined and
measured [11], can truly reflect the value of the evaluated position, and have operability.

Third, the principle of independence. As far as possible, there should be no crossover and overlap
between the selected evaluation elements [12]. Instead, it will lead to certain evaluation indexes being
double-counted and the problem of unscientific and unreasonable scoring.

Fourth, the principle of importance. The number of selected evaluation elements should be appropriate
[13], with the aim of facilitating the calculation and management of evaluation results. Too many
evaluation elements will increase the burden of the job evaluator and make it easy to score unobjectively;
on the contrary, too few evaluation elements [14] cannot cover all factors related to the organizational
goals of each job in the organization, and likewise cannot objectively reflect the evaluated job.

Fifth, the principle of differentiation. Different positions have different knowledge and ability
requirements, responsibilities, and job characteristics, etc. Different positions should be clearly
distinguished [15], and the importance of evaluation elements should be significantly different among
different positions.

Sixth, the principle of high acceptability. As an important tool for hospitals to guarantee the internal
fairness of remuneration and the basis of hospital human resource management [16], the evaluation
elements of job performance evaluation must be widely accepted.

2.1 Setting of Evaluation Indexes

2.1.1 Determine the first-level indicators.

The name and number of first-level indicators were determined according to the balanced scorecard
principle, i.e., several main objectives were identified. Five first-level indicators were determined
following the requirement that the established indicator system reflects performance.

2.1.2 Screening of secondary indicators.

The indicators contained in the domestic and foreign literature and related to the first-level indicators

of the subject design were compiled to constitute a total of 246 selected indicators. On this basis, we
analyzed and studied the indicators, clarified the connotation of each evaluation indicator, tried to use
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composite indicators, and reduced the indicators with strong correlation, and screened out 51 indicators.
Using the expert panel method, 14 secondary indicators were obtained (as shown in Fig 1).

Primary indicators (weighting) Secondary indicators (weighting)

Index of change in outpatient and emergency|
visits per physician (0.23)

Index of change in the number of procedures
per physician (0.23)

productivity (0.22 —

(0.27)

Proportion of major and abowve surgeries
(0.27)

4{ Quality of care (0.67) ‘
Quality index —

(0.30) 4{ Quality of care (0.33) ‘

—{ Savings per capita (0.46) ‘

4' Per capita income (0.54) ‘

4‘ Patient satisfaction (0.83) ‘
— Social benefit E—

indicators (0.12) —{ Management satisfaction (0.17) ‘

Operating I
indicators (0.24)

— Out-of-town patients among discharged
patients (0.17)

Resecarch per physician (0.33)

— Development
indicators (0.12) —

ounaedap [eyrdsoy e o S10)EIIPUT UBULIOL]

Teaching (0.33)

Innovative projects (0.17)

Fig 1: Performance evaluation index and weight assignment of a hospital’'s primary department based on
balanced scorecard

2.2 Fuzzy Comprehensive Evaluation of a Section's Overall Performance

Determine the decision set, i.e., the evaluation rating set v = {good, fair, poor} and the evaluation index
of a rating dimension as U z{ul,uz,--nup} , and the hospital managers and relevant experts who are

familiar with each dimension of the hospital fill out the relevant survey form (e.g., TABLE 1), and after
calculating the fuzzy affiliation of the evaluation object on each index regarding the evaluation rating,
these fuzzy affiliations constitute the fuzzy relationship matrix:

h, h, - Iy
R = r21 r22 er
rnl r-n2 r-nm

TABLE I. Performance evaluation survey of a section
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TIER 1 :
INDICATORS SECONDARY INDICATORS Good  General Difference
Index of change in the number of
PRODUCTIVITY outpatient and emergency Visits per 64 21 15
physician
INDICATORS -
Index of change in the number of
- 22 55 23
procedures per physician
Number of bed days per capita 67 21 12
The proportion of major surgery and 13 79 15
above
QUALITY Quality of care 47 36 17
INDICATORS Quality of care 52 29 19
BUSINESS Savings per capita 31 47 22
INDICATORS Per capita income 37 39 24
SOCIAL BENEFIT . : :
INDICATORS Patient Satisfaction 84 11 5
Management Satisfaction 79 12 9
DEVELOPMENT Out-of-town patients among 31 40 29
INDICATORS discharged patients
Research per physician 44 37 19
Teaching 51 27 22
Innovative Projects 22 36 42

Where p is the number of elements in the evaluation index set u and m is the number of elements in the
evaluation rating set v. Determine the weight vector of the evaluation index u asA: (2,8,,85°++,2,) :

then the fuzzy affiliation degree of this rating dimension is

h, h, - I

B =AoR=(3,8,8,.8)] *

The single-factor evaluation fuzzy matrix for each dimension is.

0.64 0.21 0.15
0.22 055 0.23
Productivity indicators = 067 021 012
0.13 0.72 0.15

R
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R 0.47 0.36 0.17}

Quality Indicators — {052 0.29 0.19

0.31 0.47 0.22}

Reusiness indicators =
Business Indicators {037 0.39 0.24

0.84 0.11 0.05
Rsocial Benefit Indicators = 0.79 0.12 0.09

0.31 0.40 0.29
044 037 0.19
Development Indicators = 051 027 022
0.22 0.36 0.42

R

Experts give the weights of the secondary evaluation indicators for each dimension as

AProductivity indicators — (0231023’027’027)

A, =(0.67,0.33)

uality Indicators —

ABusiness Indicators — (046’054)
=(0.83,0.17)

ocial Benefit Indicators —

ADeveIopment Indicators — (017’0331033’017)

U={ULU2,U3U4}

A comprehensive evaluation matrix based on the set of evaluation factors was
constructed using the single-factor comprehensive evaluation matrix B,.B,,B, B, B , and C is the

comprehensive evaluation result.

A=(0.22,0.30,0.24,0.12,0.12)

B, 042 043 0.15
B, 049 034 0.7
C=Ao{B,=(0.22,0.30,0.24,0.12,0.12)00.34 0.43 0.23
B, 0.83 0.1 0.06
B 041 034 025

_(0.47,0.35,0.18)
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2.3 Correspondence Analysis of Fuzzy Comprehensive Evaluation Results

Using the fuzzy synthesis of R overall performance calculation, the overall performance of a
department of the hospital can be evaluated: the proportion of affiliation to "good™" is 47%, and the
proportion of "average" is 35%. The proportion of "poor” is 18%, and the overall performance of a
department in the hospital is rated as "good" according to the principle of maximum affiliation.

I11. CONCLUSION

In this paper, according to the nature of each primary department of the hospital and the difference of
its main functions, a department performance evaluation index system is established accordingly, the
index weights are determined through the principle of balanced scorecard combined with expert
consultation method, and a multi-level fuzzy comprehensive evaluation model is established to make a
comprehensive evaluation of the performance of each department, which solves the comprehensive
problem of multiple indicators relatively well and is continuously improved in the operation process.
Combined with the development goals of the hospital, strong measures are taken to improve hospital
performance and enhance the core competitiveness of the hospital.

REFERENCES

[1] Chen Xiaolian, Zhang Ji, Li Tingyu, Song Ping, Lu Zhongyi, Deng Hongme (2010) Research on the performance
evaluation index system of front-line departments in public tertiary care hospitals. Chongging Medicine
20:2827-2828

[2] Yang Lunbiao, Gao Yingyi (2005) Principles and applications of fuzzy mathematics. South China University of
Technology; ISBN 7-5623-0440-8

[3] Hu Xiaoyuan, Wu Juan, Sun Qingwen, Sha Kun, Yang Shaochun, Yu Gang, Guo Qiang (2012) Application of
multilevel fuzzy comprehensive evaluation method in military hospital performance evaluation. Journal of Second
Military Medical University 09:1041-1043

[4] Zhang Zhenjian, Feng Zhanchun, Huang Rui, Liu Guozheng (2012) Research on nursing staff performance
evaluation index system based on balanced scorecard. Medicine and Society 03:25-27

[5] Yang Lingling, Zhao Zhenjuan, Lin P, Gao Xueqin, Wang Rui, Li Qiujie, Lin Weibin, Lu Guizhi, Lv Dongmei
(2012) Construction of a performance evaluation index system for nurse leaders based on Delphi expert
consultation method. Chinese Journal of Modern Nursing 03:997-1000

[6] Li Jiangfeng, Tian LQ, Xiu Haiging, Zhang Bin, Han Chenglu, Shi Junyi (2012) Research on strategic performance
evaluation index system of hospitals. Chinese Hospital management 32(03):25-27

[7] Zhao Yang, Chen W, Wu Jinglei (2008) Research on hospital performance evaluation--a case study of Fudan
University Hospital.Chinese Hospital management 08:18-20

[8] Wang Hongxin, Guo Jizheng, Jiang Nannan (2010) Research on fuzzy set value statistical method for enterprise job
evaluation. Journal of Liaoning University of Engineering and Technology (Natural Science Edition)
29(05):854-857

[9] Zhu Xiaomei, Ye Rensun, Zhang Chongtian, Wan Hua, Zhou Xuejun, Lin Jingping (2010) Analysis of techniques
for determining the weight of job elements using hierarchical analysis. Journal of Railway Engineering
27(05):87-90

973


https://kns.cnki.net/kcms/detail/detail.aspx?filename=FXKY201005043&dbcode=CJFQ&dbname=CJFD2010&v=Ecjl4HMXZ7x3D7eDdd3daFRdeeHUrxqvAhhUHYW6NJ5ahyK9jelvJtGKWchrW_n8
https://kns.cnki.net/kcms/detail/detail.aspx?filename=FXKY201005043&dbcode=CJFQ&dbname=CJFD2010&v=Ecjl4HMXZ7x3D7eDdd3daFRdeeHUrxqvAhhUHYW6NJ5ahyK9jelvJtGKWchrW_n8
https://kns.cnki.net/kcms/detail/detail.aspx?filename=TDGC201005020&dbcode=CJFQ&dbname=CJFD2010&v=pSzHb8OGfG5yGOE06uDhY0rGxnygmbe0PtuUEQOC7klLX7NkP9MTgm4wW1l7tOaV
https://kns.cnki.net/kcms/detail/detail.aspx?filename=TDGC201005020&dbcode=CJFQ&dbname=CJFD2010&v=pSzHb8OGfG5yGOE06uDhY0rGxnygmbe0PtuUEQOC7klLX7NkP9MTgm4wW1l7tOaV

Forest Chemicals Review

www.forestchemicalsreview.com

ISSN: 1520-0191

July-August 2022 Page No. 966-974

Article History: Received: 30 March 2022, Revised: 8 April 2022, Accepted: 15 April 2022, Publication: 30 April 2022

Lei Peng L, Chen Liming, Zhang Zhi (2010) Research on the application of factor point method in the evaluation of
hospital job value. China Hospital Management 02:45-46

[10] Su Jianjun, Qian Weiguo, Peng Wei, Jiang Bingwu (2008) Application of Delphi method in the construction of
performance evaluation index system of key medical disciplines. China Health Economics 05:73-74

[11] Sun Meilan, Zou Shuliang, Peng Peng, Li Yugiong (2008) Screening of job evaluation compensation elements.
Value Engineering 09:100-103

[12] Zhang Jing, Peng Yun, Zhou Yanxia, Zhang Lan, Zheng Xiaohua, Chen Kai (2008) A study on the application of
Hay's analysis in hospital job evaluation. Chinese Journal of Hospital Administration 09:632-635

[13] Yang Haiging, Fang Shuzhi, Li Dongxue, An Hongfu (2007) Research on the cost effectiveness evaluation index
system of hospital clinical departments.China Hospital Statistics 04:319-321

[14] Tian Fei (2007) Constructing an index system with structural equation modeling. Journal of Anhui University
(Philosophy and Social Science Edition) 06:92-95

[15] Li Wendong, Shi Kan (2006) New trends in job analysis research. Advances in Psychological Science 03:418-425

[16] Su Zhongxin, Ma Ning, Sun Mei, Wang Huanzeng, Zhang Minyuan, Song Jun, Duan Yong, Zhang Aili, Gao
Xiechun, Chang Jun, Zhang Weijia, Chen Haijuan, Yao Zhentao, Mao Tinglong, Ma Hongbing, Sun Ming, Zhou
Jinhao, Yang Baoli, Hua Qinghua, Liu Xin, Ma Anning, Zhang Xiaoyi, Chen Zheng, Li Luyong, Guo Xingya,
Huang Huiling, Yang Xiaochuan, Wang Weihua, Luo Li, Hao Mo (2006) Anatomy of the distribution system of
public medical institutions in China:History, current situation and problems. Chinese Hospital management
01:16-18

974


https://kns.cnki.net/kcms/detail/detail.aspx?filename=YYGL201002024&dbcode=CJFQ&dbname=CJFD2010&v=qMNvLwb3SEXesO7wZvX55c21FuMLjGpzA4KDSRfGjKlXDjlc5j7WdNfrYR_SSoHe
https://kns.cnki.net/kcms/detail/detail.aspx?filename=YYGL201002024&dbcode=CJFQ&dbname=CJFD2010&v=qMNvLwb3SEXesO7wZvX55c21FuMLjGpzA4KDSRfGjKlXDjlc5j7WdNfrYR_SSoHe
https://kns.cnki.net/kcms/detail/detail.aspx?filename=WEIJ200905030&dbcode=CJFQ&dbname=CJFD2009&v=ATyKEB5fQNdn8qU2xVoowBFOQErfOFJJrYArMIB67c8lpmf352uvT8esjtphxd6p
https://kns.cnki.net/kcms/detail/detail.aspx?filename=WEIJ200905030&dbcode=CJFQ&dbname=CJFD2009&v=ATyKEB5fQNdn8qU2xVoowBFOQErfOFJJrYArMIB67c8lpmf352uvT8esjtphxd6p
https://kns.cnki.net/kcms/detail/detail.aspx?filename=JZGC200809036&dbcode=CJFQ&dbname=CJFD2008&v=OH6Opvh29URrhHDXN65eLfVS71fhBlD0Z_i_lg71lHde8oGY4Gjy4CT3yew4jo0H
https://kns.cnki.net/kcms/detail/detail.aspx?filename=JTYY200704014&dbcode=CJFQ&dbname=CJFD2007&v=_5jaUgxcNC3Su415mCm49AadPIPV7pYGCLfXD2T1iwgZ1R5Ld_03kNNgAEl6avSb
https://kns.cnki.net/kcms/detail/detail.aspx?filename=JTYY200704014&dbcode=CJFQ&dbname=CJFD2007&v=_5jaUgxcNC3Su415mCm49AadPIPV7pYGCLfXD2T1iwgZ1R5Ld_03kNNgAEl6avSb
https://kns.cnki.net/kcms/detail/detail.aspx?filename=ADZS200706017&dbcode=CJFQ&dbname=CJFD2007&v=3k-W78T_b8deQ0jt2d3343hB4tkpk3c7Lga9AODyUd87iphtQNOtC7e2XOLg91eb
https://kns.cnki.net/kcms/detail/detail.aspx?filename=XLXD200603016&dbcode=CJFQ&dbname=cjfd2006&v=-zegY7rRbjhOr-eNdhPtYPOrmpUfdinIgs6H36Z-l-mUavs4IuhKtnmDLGfsez05
https://kns.cnki.net/kcms/detail/detail.aspx?filename=YYGL200601007&dbcode=CJFQ&dbname=cjfd2006&v=Gyj6NFeSOhdQB2BPYycXABX1qwU76qamPCkbGe4zb8CTpGHtY8ebM74g3XlainbP
https://kns.cnki.net/kcms/detail/detail.aspx?filename=YYGL200601007&dbcode=CJFQ&dbname=cjfd2006&v=Gyj6NFeSOhdQB2BPYycXABX1qwU76qamPCkbGe4zb8CTpGHtY8ebM74g3XlainbP

