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Abstract 
Under the background of increasing competitive pressure at home and abroad, it is an important task for 

pharmaceutical companies to improve their competitiveness by strengthening internal management. Based on 

defining the concept of pharmaceutical quality management system and the effectiveness of management system, 

this paper constructs the evaluation index system and evaluation model of the effectiveness of quality management 

system, and verifies the feasibility of theoretical research by case analysis, which supports the improvement of 

management systems such as pharmaceutical companies. 
 

 

Introduction  
As a substance that can prevent and treat human diseases, medicines can play an important role in maintaining 

human health and regulating human physiological functions. It is precisely because of the important role of 

medicines that all countries have put forward strict management requirements for pharmaceutical enterprises that 

produce medicines [1]. For pharmaceutical companies, among the many contents of the company management 

system, the quality management system is one of the most important contents and the key to the survival and 
development of the company. Therefore, pharmaceutical companies must pay more attention to the quality 

management system to ensure the effectiveness of the quality management work. 

 

For pharmaceutical companies, it is far from enough to have a perfect quality management system. This is mainly 

because its own pharmaceutical companies are in the process of continuous development. The external 

environment of the company is always in constant development and change including macro environment, 

industry environment and regional environment [2]. Therefore, for pharmaceutical companies, it is of great 

significance to adjust the quality management system timely according to the external environment and its own 

changes to ensure the effectiveness of the quality management system and meet the development. However, when 

a company decides whether it needs to carry out its own quality management system decision, it needs to judge 

according to the implementation effect of the existing quality management system [3]. As that effectiveness of 

the quality management system is embodied in many aspect, it is necessary to build a comprehensive and 
systematic evaluation index system for the effectiveness of quality management system and a effectiveness 

evaluation model that can deal with multi-index problems on the basis of analyzing the characteristics and the 

influencing factors of the effectiveness of quality management system, and construct a comprehensive and 

systematic evaluation index system for the effectiveness, and a comprehensive and systematic evaluation model 

for the effectiveness of quality management system 

 

Method 
Effectiveness evaluation of quality management system in pharmaceutical companies is such an activity, which 

is an analysis of the positive impact of the quality management system in the normal operation of pharmaceutical 

companies. Through the formulation of evaluation standards, the evaluator carries out a strategic process 

according to the evaluation standards according to the size of the positive impact value of the quality management 

system, and finally obtains a specific judgment activity [4]. According to the definition of the concept of 

effectiveness evaluation of quality management system, the evaluation of the effectiveness mainly involves two 

aspects. One is the construction of the evaluation index system of the effectiveness of the quality management 

system, and the other is the construction of the evaluation model of the effectiveness of the quality management 

system. 
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Index System 

The purpose of carrying out the effectiveness evaluation of the quality management system of pharmaceutical 

companies is to evaluate the effectiveness of the quality management system in time, to support pharmaceutical 

companies to find out the problems and deficiencies existing in their own quality management system in time [5]. 

Considering that National Medical Products Administration requires domestic pharmaceutical companies to 

implement Good Manufacturing Practice (GMP) production quality management system. Therefore, the 

establishment of the evaluation index system for the effectiveness of the quality management system should be 

carried out reasonably based on following relevant principles by combining the contents of the quality 

management system of pharmaceutical companies and the contents of the national GMP production quality 

management system [6]. 

 
Therefore, this study determines the Level 1 index system for evaluating the effectiveness of the quality 

management system of pharmaceutical companies based on analyzing its contents according to the provisions of 

the "Medicine Production Quality Management Standard" of the People's Republic of China. The First-level index 

system for evaluating the effectiveness of quality management system in pharmaceutical companies consists of 

seven First-level indexes: The effectiveness of confirmation and verification of production conditions, the 

effectiveness of document management, the effectiveness of production management, the effectiveness of quality 

control and quality assurance, the effectiveness of commissioned production and commissioned inspection, the 

effectiveness of product shipment and recall, and the effectiveness of self-inspection [7]. 

 

According to the above analysis, the evaluation index system for the effectiveness of the quality management 

system of pharmaceutical companies is shown in Table 1. 
 

Table 1 Evaluation Index System of Effectiveness of Quality Management System in Pharmaceutical Companies 

Target Layer First-level index Second-level index 

Effectiveness of 
Quality 

Management 

System in 

Pharmaceutical 

Companies 

Confirmation and Verification of 
Production Conditions Validity X1 

Confirmation and verification of institutions and personnel X11 
Confirmation and verification of plant and facilities X12 
Confirmation and verification of equipment X13 

Confirmation and verification of materials and products X15 

File Management Validity X2 

Quality standard X21 
Process specification X22 

Batch production record X23 
Batch packaging record X24 
Operating procedures and records X25 

Production Management Effectiveness 

X3 

Prevention of contamination and cross-contamination X31 
Production operation management X32 
Packaging operation management X33 

Quality Control and Quality Assurance 

Effectiveness X4 

Quality control laboratory management X41 

Material and product release X42 
Continuous stability investigation X43 
Change control X44 

Deviation treatment X45 
Corrective and preventive measures X46 
Supplier evaluation and approval X47 
Product quality review analysis X48 

Complaints and adverse reaction reports X49 
Validity of Commissioned Production 

and Commissioned Inspection X5 

Commissioned production X51 
Entrusted inspection X52 

Product Shipping and Recall Validity 

X6 

Product shipping X61 
Product recall X62 

Self-checking validity X7 
Self-inspection plan X71 
Self-inspection report X72 

 

As you can see intuitively from Table 1, the effectiveness evaluation index system of pharmaceutical quality 

management system constructed in this paper includes the validity of confirmation and verification of production 
conditions, the validity of document management, the validity of production management, the validity of quality 

control and quality assurance, the validity of commissioned production and commissioned inspection, the validity 
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of product shipment and recall, and the validity of self-inspection. Each First-level index can be reflected by 

several specific Second-level indexes. Finally, an index system including 7 First-level indexes and 27 Second-

level indexes, which can comprehensively reflect the effectiveness of the quality management system of 

pharmaceutical companies. 

 

Evaluation Method 

After constructing the effectiveness evaluation index system of the quality management system, the following 

problem is to construct the effectiveness evaluation model of the quality management system. Considering that 

there are many mathematical models that can be used to evaluate the effectiveness of the quality management 

system, it is necessary to select the most suitable mathematical model among the many evaluation models as the 

model for evaluating the effectiveness of the quality management system. Based on comprehensive analysis and 
comparison of various mathematical models, the fuzzy comprehensive evaluation (FCE) model is finally selected 

as the model for evaluating the effectiveness of the quality management system. 

 

Considering that the traditional FCE has certain limitations, it is mainly reflected in: (1) In the FCE, the index 

weight is generally determined by AHP. Because AHP itself has certain limitations, it can only make single 

decision, and the determination of “1-9” value cannot well reflect the relative importance between the two indexes, 

so it needs to be improved. (2) The traditional method of determining the index eigenvalue in the FCE is to score 

by experts and then take the arithmetic average value. Because experts' views on a certain thing may be fuzzy, it 

is difficult to accurately describe their views with a numerical value, so improvement is needed. 

 

Therefore, the process of building the effectiveness evaluation model of pharmaceutical quality management 
system based on the improved FCE is as follows: 

 

Determine index weight 

Considering that AHP weight determination method commonly used in FCE can only be made by a single person, 

it is not scientific enough for index weight determination. This study introduces Group Analytic Hierarchy Process 

(GAHP) into it. Based on the AHP, GHAP can be used by many experts to determine the weight of the index, 

which makes up for the problem that the traditional AHP can only determine the index weight by a single person. 

In GAHP, experts determine the weight of the index system according to the steps and requirements of AHP 

respectively, and then take the arithmetic average of the results determined by the index weight of experts as the 

final weight of the index. 

 

Although GAHP can achieve the goal of multiple decision weights, only the “1-9” relative importance comparison 
value between the two indexes can be simply realized considering that in AHP. When experts subjectively judge 

the relative importance of the two indexes, they cannot be expressed by a single number, but the interval value 

can better reflect the opinions of experts. Moreover, in the process of determining the index weight, different 

experts may have different importance in the process of determining the weight due to their own experience, 

industry status, etc. It is necessary to clarify the weight of each expert. 

 

This study improves the traditional GAHP to form an improved GAHP, which would be applied to the 

determination of the weight of the effectiveness evaluation index system of the quality management system of 

pharmaceutical companies. 

 

Since the core content of GAHP is the determination of the relative importance comparison value of the two 
indexes by experts, the determination method of the relative importance comparison value of the two indexes is 

mainly discussed. 

 

Assuming that K  experts participate in the evaluation of the effectiveness of the quality management system of 

pharmaceutical companies, in the process of determining the weight of the index system, the relative importance 

comparison interval value of the k  ( =1 2k K, , . . . , ) expert for the two indexes 
g
x  and hx  under the same 

level is 
( ) ( )

1 2
[ , ]k k

e ed d  (
( ) ( )

2 1

k k

e ed d ). The weight of each expert is kc  ( =1 2k K, , . . . , ) respectively, then the 

relative importance comparison value of the two indexes gx  and hx  is 
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After determining the relative importance comparison values between the two indexes under the same level 

according to the above methods, the weight of the effectiveness evaluation index system of the quality 

management system of pharmaceutical companies is determined according to the steps and requirements of AHP. 

 

In the process of determining the weight of the evaluation index system for the effectiveness of the quality 

management system of pharmaceutical companies, the weight distribution of the First-level evaluation index iX  

is set as ia  ( i＝1,2,…,7), the First-level index weight vector is 1 2 7( , ..., )A a a a , and meets the requirements 

of ia  0, and 

7

1
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Determine the characteristic values of each Second-level index 

Since each Second-level index is qualitative index in the effectiveness evaluation index system of pharmaceutical 

quality management system constructed in this paper, the determination method of index characteristic value 

adopts expert scoring method. 

 

Specifically, each expert who participates in the effectiveness evaluation of the quality management system gives 

an interval value to each Second-level index in the evaluation index system based on their own understanding of 
the effectiveness evaluation index of the specific quality management system and their attitudes and opinions on 

the effectiveness of the quality management system. 

 

In order to effectively distinguish the effectiveness of the quality management system, the following definition is 

made: the effectiveness of the quality management system of pharmaceutical companies is divided into five 

grades, which are very high, high, general, low and very low, and the corresponding score ranges are [90, 100], 

[80, 90], [70, 80), [60, 80) and [0, 60] respectively. 

 

Assume that the number of experts is K , each expert gives an interval value 
( ) ( )

1 2[ , ]
k k

p pv v  of (k  is expert, k

=1,2,…, K； ( ) ( )

2 1

k k

p pv v ) for each Second-level index 
is
X  in the effectiveness evaluation index system of the 

quality management system of pharmaceutical companies. Then the index eigenvalue 
is
x  of the Second-level 

index 
is
X  is 
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Final evaluation  

According to the above hypothesis, if the weight distribution of each Second-level evaluation index isX  in the 

effectiveness evaluation index system of pharmaceutical quality management system is isa  ( i＝1,2,…,7； s

=1,2,…, in ), and the index characteristic value is isx , then the final evaluation value x  of the effectiveness 

evaluation of pharmaceutical quality management system is 
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According to the size of the final evaluation value x , the specific level of effectiveness of the quality management 

system of pharmaceutical companies can be specifically judged [8]. 

 

Case Analysis 
L Pharmaceutical Company takes meeting the medical needs of human beings as its starting point and always 

regards medicine research and development as "the core of business and the soul of company". The research 

mainly focuses on several core areas, including central nervous system, endocrine, tumor and cardiovascular 

diseases. The U.S. Headquarters of L Pharmaceutical Company has established the company's internal website to 

publish the latest global quality standards, which include production quality requirements for design, 

implementation and monitoring. The formulation of global quality standards is based on the medicine laws and 

regulations of the United States, the European Union, Japan, China, and other countries, as well as the standards 
of the pharmaceutical industry. The website provides standards, practices, resources and training in the context of 

collaborative space to support the integrity of the quality management system. The goal of U.S. Headquarters of 

L Pharmaceutical Company is to ensure that all branches around the world update their standard operating 

procedures according to the latest global quality standards, to ensure the consistency of the quality system of each 

branch. What’s more, it aims to ensure that the branches of each country meet the requirements of medicine 

regulations and pharmaceutical industry standards. 

 

In order to deeply understand the effectiveness of the current quality management system, L Pharmaceutical 

Company set up a quality management system effectiveness evaluation group in November 2020 to evaluate the 

effectiveness of the company's current quality management system. The specific evaluation process would not be 

described in detail. The evaluation results are as follows: 

According to the calculation results, the final evaluation value is =81.5936x . 

 

According to the classification basis of the effectiveness of the quality management system of pharmaceutical 

companies, the effectiveness of the quality management system of L Pharmaceutical Company is Second-level, 

that is, the high level. 

 

Conclusion 
In this paper, the effectiveness evaluation system of pharmaceutical quality management system is deeply studied, 

and a systematic evaluation index system and evaluation method are proposed to provide effective support for the 

improvement of pharmaceutical quality management system. Due to the limitation of research ability and research 

vision, there are still some deficiencies in some issues, which need to be improved in the future. These include: 

(1) Establish an evaluation index system for the effectiveness of pharmaceutical quality management system 

composed of more objective indexes [9]. The index system constructed in this research is all qualitative index. 
Although such index can also reflect the effectiveness of quality management in pharmaceutical companies, it is 

easily affected by subjective factors of experts. Therefore, we can try to construct an evaluation index system of 

effectiveness of quality management system in pharmaceutical companies composed of more objective indexes 

in the future [10]. (2) In-depth analysis of the influencing factors and mechanism of the effectiveness of the quality 

management system of pharmaceutical companies. The analysis of the influencing factors and mechanism of the 

effectiveness of the quality management system of pharmaceutical companies is of great significance for 

improving the effectiveness of the quality management system of pharmaceutical companies. Therefore, it is 

necessary to deeply analyze the influencing factors and mechanism of the effectiveness of the quality management 

system of pharmaceutical companies. 
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