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Abstract

Regional medical laboratory centers are an emerging area of study with limited existing
literature. This gap highlights the need to explore how these centers can improve and maintain
high service quality. This study aims to address the questions of how to enhance service quality
and evaluate the current state of service quality in regional medical laboratory centers. The
research analyzes a case study to explore how regional medical laboratory centers leverage
dynamic capabilities to meet stakeholder expectations over time. The study employs the service
quality gap model and gathers first-hand data through questionnaire surveys to assess the
service quality levels of these centers and propose countermeasures and suggestions. This study
reveals that the laboratory center adopts different service models at different stages, all of which
utilize three core competencies: perception, restructuring, and innovation. Initially, in the start-
up phase, an epidemic oriented service model was established to deal with the impact of the
COVID-19 epidemic. As it develops, it has shifted towards a market-oriented service model.
Overall, the service quality of regional medical laboratory centers is relatively high and can
basically meet customer needs. However, there is still a gap with customer service expectations,
especially in the responsiveness dimension, where there is still room for improvement. The
study concludes that while customers place high value on modern and intelligent medical
equipment as well as accurate and professional testing reports, the performance of the centers

in these areas still falls short of expectations.

Keywords: regional medical laboratory center, dynamic capability, service quality
improvement, gap model of service quality

JEL: 111, L84
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Resumo

Os centros regionais de testes médicos sdo uma area de estudo emergente com literatura
existente limitada. Esta lacuna destaca a necessidade de explorar como esses centros podem
melhorar ¢ manter uma alta qualidade de servigo. Este estudo tem como objetivo abordar as
questdes de como melhorar a qualidade do servigo e avaliar o estado atual da qualidade do
servigo nos centros regionais de testes médicos. A pesquisa analisa um estudo de caso para
explorar como os centros regionais de testes médicos utilizam capacidades dindmicas para
atender as expectativas das partes interessadas ao longo do tempo. O estudo emprega o Modelo
de Lacunas da Qualidade de Servigo e recolhe dados através de inquéritos por questiondrio para
avaliar os niveis de qualidade do servigo desses centros e propor medidas e sugestdes. Este
estudo revela que o centro de testes médicos adota diferentes modelos de servico em diferentes
estagios, todos utilizando trés competéncias centrais: percecdo, reestruturagdo e inovacao.
Inicialmente, na fase de arranque, foi estabelecido um modelo de servigo orientado para a
epidemia para lidar com o impacto da epidemia de COVID-19. A medida que se desenvolve,
tem-se deslocado para um modelo de servico orientado para o mercado. No geral, a qualidade
do servigo dos centros regionais de laboratérios médicos ¢ relativamente elevada e consegue
atender as necessidades dos clientes. No entanto, ainda hd uma discrepancia em relagdo as
expectativas dos clientes, especialmente na dimensao de capacidade de resposta, onde ainda ha
espaco para melhorias. O estudo conclui que, embora os clientes valorizem os equipamentos
médicos modernos e inteligentes, bem como relatérios de testes precisos e profissionais, o

desempenho dos centros nessas areas ainda nao atende as expectativas.
Keywords: centro de laboratorio médico regional, capacidade dindmica, melhoria da qualidade

de servig, modelo de lacunas da qualidade de servig
JEL: 111, L84
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Service Quality Assessment and Optimization of Regional Medical Laboratory Center: A Case Study

Chapter 1: Introduction

1.1 Research background and research questions

China is a populous country. According to the 2023 National Economic and Social
Development Statistics Bulletin of the People's Republic of China released by the Chinese
government in 2024, as of the end of 2023, the total population reached 1409.67 million people
Therefore, the government has set the protection of the people’s health as one of the prioritized
strategic objectives, and has continued to improve the medical and healthcare system and
policies, so as to enable the majority of the citizens to have access to high-quality and basic
healthcare services. Since the implementation of the Healthy China strategy after the 19%
National Congress of the CPC, safeguarding people’s health has become one of the important
goals of national development and has attracted a higher degree of attention. According to the
requirements of the 19™ CPC National Congress, a high-quality and efficient healthcare service
system and a basic healthcare security system with Chinese characteristics should be
comprehensively established to realize the public demands for comprehensive and full-cycle
healthcare services. The Healthy China 2030 Plan explicitly proposes to “improve the level and
quality of medical services, and provide the public with high-quality and efficient medical
services”, which indicates that China has elevated people’s health to the level of a national
strategy. In the report of the 20" CPC National Congress, it is emphasized to continue the
promotion of the strategic task of Healthy China, expand the supply of high-quality medical
resources and realize a balanced resource layout across regions in China, enhance people’s well-
being, and continuously improve people’s quality of life. The quality of medical services exerts
a direct impact on meeting the people’s medical needs and enhancing their sense of gain.
Against the above background, how to improve the quality of medical services is both a hot
topic related to people’s well-being and an important question that needs to be answered
urgently.

Laboratory test and examination is a key link in diagnosis and treatment, and it is of great
significance to enhance the level of laboratory medicine to improve the quality of medical
services. Under the background of the new medical reform, although the basic healthcare

system of China continues to improve, and the quality of medical services is also getting
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continuous enhancement, China’s primary healthcare institutions still face problems such as
limited service items, lack of sophisticated lab equipment, unqualified service capacity, and
insufficient technical personnel. Due to the different instruments and equipment used by the
secondary and tertiary hospitals as well as the different testing standards adopted by them, the
test results cannot be shared or mutually recognized, leading to a prominent phenomenon of
duplication of testing. In the long run, it is not conducive to solving the problem of expensive
and difficult access to medical services and has become a major bottleneck restricting the
improvement of medical service quality in China.

In this context, the regional medical laboratory center came into being, and became an
important link to promote the construction of medical association and the implementation of
hierarchical diagnosis and treatment system. In recent years, with the aim to integrating the
existing resources, the government has launched a series of favorable policies to speed up the
development of regional medical laboratory centers. The goal of establishing regional medical
laboratory centers is to perform an in-depth optimization and integration as well as reasonable
allocation of the existing medical resources, achieve mutual recognition of testing results within
the region, promote sharing of resources such as testing equipment and professional personnel,
so as to achieve unified quality and standard of testing services, effectively reduce unnecessary
duplication of testing, and enhance the service capacity and technical level of the grass-roots
testing institutions.

Regional medical laboratory centers have played an important role in the prevention and
control of the COVID-19 epidemic, and were highly recognized by the government and the
society. In the post-epidemic period, the regional medical laboratory centers are facing a new
round of development opportunities as follows. The application of intelligent testing technology
promotes the development of regional medical laboratory centers to a higher level, and
intelligent, information-based technology means are used to improve the accuracy of the testing,
shorten the report cycle, and comprehensively improve the quality of testing services; the
functions of the medical laboratory centers have been expanded and their scope of radiation has
been extended, leading to the formation of a pan-centralized development model, which can
better serve the majority of primary healthcare institutions and patients; the government-level
support becomes more determined and strengthened, and relevant policy support systems are
further refined and improved, aiming to encourage the construction of regional medical
laboratory centers and enhance the service capacity; the accelerating promotion of inter-
regional mutual recognition of medical test results has reduced the duplication of tests,

improved the efficiency of healthcare resource usage, and promoted the integrated development



Service Quality Assessment and Optimization of Regional Medical Laboratory Center: A Case Study

of cross-regional healthcare services; the rise of innovative technology-led new service models,
such as “cloud testing” and “convenient testing” has created a new business model of the
medical testing industry, so that the testing service becomes more convenient and efficient; with
the development of science and technology, regional medical laboratory centers have started to
try to use drone logistics and other advanced technological means to achieve rapid and safe
transit of samples, opening a new era of medical laboratory logistics. In order to seize the
opportunity for development, the regional medical laboratory centers urgently need to
continuously innovate the service model, and incessantly improve the service quality and
technical level, so as to meet the diversified and personalized healthcare needs of the public.
However, as a newly emerging model, the service quality and service capacity of China’s
regional medical laboratory centers still have a large gap compared with their foreign
counterparts, and face constraints such as limitations on the scope of diagnosis and treatment,
questionable quality control prior to the test, and low capacity of flexible testing.

It is worth noting that before and after the COVID-19, the development environment faced
by the regional medical laboratory centers has changed dramatically. How do the regional
medical laboratory centers adapt to this environmental change and continue to provide high-
quality medical laboratory services? What is the current level of service quality of the regional
medical laboratory centers? Can they meet customer expectations? In order to answer the above
questions, we take the Lanwei (LW) regional medical laboratory center as the case study. Based
on the service quality gap model and the theoretical foundations of the dynamic capabilities
theory and the stakeholder theory, we study the evolution of the service capability of the
regional medical laboratory center, develop a localized scale to test its service quality,
quantitatively analyze the service quality of the regional medical laboratory center, and further

propose countermeasures for service quality improvement.

1.2 Research significance

This research has both theoretical and practical significance.

In terms of the theoretical significance, since the regional medical laboratory center is still
anew concept, there is not much Chinese research on it. Although the foreign research on third-
party independent laboratory test institutions is pretty mature, there are still differences between
third-party independent laboratory test institutions and regional medical laboratory centers, and
there is also little foreign research specifically on regional medical laboratory centers.

Healthcare service quality is one of the core monitoring indicators set out in the Healthy China
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2030 Outline, and in order to ensure and improve the quality of healthcare services, it is crucial
to adopt a scientific and rational evaluation system. The aim of this initiative is to promote the
improvement and optimization of all links of healthcare services through rigorous evaluation
methods, so that the public can have access to better, more efficient, and more appropriate
healthcare services (Dong et al., 2011). Among the current research on regional medical
laboratory centers, few scholars focus on evaluation of the service quality of regional medical
laboratory centers and explore how regional medical laboratory centers can improve their
service quality based on the dynamic capabilities theory. Therefore, with the LW regional
medical laboratory center as the case study, we analyze the service quality of the regional
medical laboratory center based on the service quality gap model as well as the dynamic
capabilities theory and the stakeholder theory, and endeavor to construct a model for healthcare
service quality improvement under the perspective of dynamic capabilities, which is a useful
supplement to the existing research.

In terms of the practical significance, as China is entering an aging society, local
governments have included health management of the elderly and the prevention and screening
of common diseases in the basic public health services. Consequently, higher service quality
requirements have been put forward for medical laboratory service. According to the population
data released by the National Bureau of Statistics in 2024, based on the age structure of the
population, the population aged 60 and above in China has increased from 202.43 million in
2013 to 28.04 million in 2023, accounting for 19.8% of the total population, up from
14.9%There are more than 180 million elderly people suffering from chronic diseases in China,
and 75% of them suffer from two or more chronic diseases. In addition, about 40 million elderly
people suffer from varying degrees of physical incapacitation or partial incapacitation . As the
main healthcare institutions responsible for the management of chronic diseases in the aging
society, primary healthcare institutions have become the main battlefield to deal with chronic
diseases, but in actual operation, the supply capacity of primary healthcare institutions for in
medical laboratory science is significantly insufficient. Medical service is a major livelihood
undertaking to safeguard people’s health, and the provision of basic medical services for the
majority of citizens is a concrete embodiment of the government’s functions. From the
perspective of government management, assessing the level of service quality of regional
medical laboratory centers and proposing recommendations for optimization, which can help
government decision makers understand the service capacity of regional medical laboratory
centers, and provide empirical evidence for the government to further optimize the system

design of regional medical laboratory centers. From the perspective of the development of
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regional medical laboratory centers, independent medical laboratories have been developing
rapidly, and foreign third-party medical laboratory “giants” are eager to enter the Chinese
market. It indicates that the Chinese regional medical laboratory centers will face strong rivals
in a more open and competitive market, which will lead to the formation of a diversified and
fiercely competitive market landscape. Evaluating the service quality of regional medical
laboratory centers and proposing recommendations for optimization can help regional medical
laboratory centers understand their own shortcomings in the supply of services, clarify the
direction for their subsequent service quality improvement and implementation path, enhance
their service capabilities, improve the core competitiveness to compete with foreign medical
laboratory organizations, and achieve high-quality development. From the perspective of
service recipients, assessing the service quality of regional medical laboratory centers and
proposing recommendations for optimization is conducive to obtaining better medical

laboratory services and alleviate cost pressures.

1.3 Definition of relevant concepts

1.3.1 Regional medical laboratory center

Regional medical laboratory center is a type of centralized medical laboratory set up in a
specific region to provide a full range of clinical testing programs and related testing services
for medical institutions at all levels within the region. Its core value lies in the fact that by
constructing such a center in the region, it can realize the efficient sharing of testing resources,
promote mutual recognition of test results among different medical institutions, ensure the
standardization and consistency of test results, and thus enhance the overall effectiveness and
level of medical services in the region (Chen et al., 2021). Regional medical laboratory center
is a centralized service facility designed to provide a wide range of medical testing and
pathology services to a variety of healthcare institutions within a specific geographic area,
which may cover testing services only or both testing and pathology services. Such centers can
be either independently operated third-party medical testing laboratories or a laboratory
department affiliated with a hospital. The service is not limited to one healthcare facility, but
includes all healthcare facilities in the radiated area, and the size of its service radius depends
on the actual service capacity and carrying capacity of the center (Shen et al., 2019).

Most of the regional medical laboratory centers outside China are independent medical

laboratories, which are service-oriented medical organizations with independent legal person
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status, and most of them are run by private capital. In many developed countries, independent
medical laboratories have been at a relatively mature stage, and their advantage lies in scale.
By minimizing equipment vacancy and human resources waste, they achieve efficient and high-
quality operation, and realize effective control of operating costs, so as to gain a price advantage.
These independent medical laboratories can ensure that patients in primary medical institutions
in a certain region can enjoy the medical laboratory testing services as good as those provided
in large general hospitals, which is crucial to maintaining the sustainable development of
primary hospitals and guaranteeing that patients can enjoy high-quality diagnosis and treatment
services. Such specialized, commercialized and centralized regional testing mode has
significantly improved the overall level of clinical testing and saved medical resources (Guo et
al., 2018).

In Japan, Europe, and the United States, the market share of independent medical
laboratories in the whole medical testing market accounts for 67%, 50% and 35%, respectively
(Wang, 2018). Since the United States issued Clinical Laboratory Improvement Amendments
in the 1980s, medical testing has been gradually standardized and legalized, and large-scale
high-quality independent medical laboratories have been developing rapidly and gradually
replaced the smaller ones. In western developed countries, third-party independent laboratory
centers and imaging centers stand out by virtue of their efficient operation and management
mode, relatively economic price advantage, standardized diagnostic technology, and excellent
service quality. They are able to arrange patients’ testing time more flexibly, which is especially
convenient for some patients with special needs, ensuring a quick response to medical services

and the satisfaction of personalized needs.
1.3.2 Service quality

There are many definitions of service quality proposed by different scholars. In this research,
we adopt the definition given by the International Organization for Standardization (ISO),
namely, service quality is the degree to which a set of intrinsic characteristics of the quality
object meet the requirements. In particular, the customer-perceived service quality proposed by
Gronroos in 1982 is the most representative concept and has the widest influence. Gronroos
believes that the service quality is essentially a subjective perception of the customer, and it is
defined as the comparison between customer’s perceived service performance and customer
expectation. The level of customer perceived service quality depends completely on the match

between the perceived value and expected value.
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The difference between service quality and quality of tangible products can be interpreted
from three aspects. First, service quality is relatively more difficult for consumers to evaluate;
second, customer perception of service quality depends on the difference between the customer
expectations and the perceived performance; third, in the evaluation of service quality,
customers usually consider not only the service results, but also the service process.

The connotation of service quality includes the following five aspects. First, service quality
is the object of customer perception; second, improvement of service quality cannot leave the
strong support of the effectiveness and systematicity of the internal management of the
enterprise; third, service quality needs to take into account both subjective and objective factors,
objective methods should be used to formulate and measure service quality, and the customer’s
subjective perception and cognition should be emphasized and used as a key consideration in
service quality testing; fourth, the true face of service quality is often reflected in the moment
of transactional interaction between the service provider and the customer; and fifth, service
quality is actually demonstrated in real time during the process of service production and
interaction.

To summarize, service quality is composed of subjective quality and objective quality.
Objective quality is usually used to measure the level of service technology and service
performance, while subjective quality reflects the subjective feelings of customers. Minimum
customer service quality refers to the minimum level of service that is acceptable to the
customer under the premise of customer satisfaction (Lei, 2007). Service quality is
characterized by the integration of service outcome and service process, because the intangible
nature of service is usually reflected in the service process, and the comparison between
expected and actual effects of service quality are reflected in the service outcome (Parasuraman

et al., 1985).

1.4 Research content and framework

Chapter 1 is the introduction, which explains the research background and significance of the
study, and serves as a realistic basis for the proposition of the research questions. It is followed
by a definition of the key concepts designed in this thesis. Next, the content and framework of
the thesis is discussed to clarify the research topic of service quality assessment and
optimization based on regional medical laboratory centers. This chapter also explains what kind
of research methods are used in this research and what kind of technology roadmap is followed.

Chapter 2 is the literature review, which introduces the theoretical foundations of this thesis,
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including the dynamic capabilities theory, stakeholder theory and gap model of service quality.
Among them, the gap model of service quality is the basic theory for service quality assessment
and optimization, the stakeholder theory is expected to help us identify the measurement objects
of service quality of the regional medical laboratory center, and the dynamic capabilities theory
is designed to help us propose the optimization strategy for the regional medical testing center.
The related studies that are closely linked to this research are also introduced to help understand
the current status of existing research, highlight the theoretical significance of the research, and
also lay the foundation for the later discussion of the innovations of this research.

Chapter 3 is the practical exploration of the regional medical laboratory center. First, from
the national level, the current development of the regional medical laboratory centers and the
prominent issues are introduced, and the overview of the regional medical laboratory centers,
the historical background of their emergence, the social expectations they shoulder and their
development goals are presented. Then, the typical models developed in the development of the
regional medical laboratory centers are analyzed. Finally, the constraints faced by the regional
medical laboratory centers are analyzed. The above contents can further highlight the practical
significance of this research.

Chapter 4 1s the evolution of service capability of regional medical laboratory centers under
the perspective of dynamic capabilities. Based on the dynamic capabilities theory, and through
the analysis of the different development paths of the LW regional medical laboratory center in
the epidemic period and the post epidemic period, we explore how the regional medical
laboratory center can successfully adapt to the changes in the organizational operating
environment and the adjustment of the development path through the dynamic capabilities, and
develop different service models to meet the needs of different stakeholders in different stages
of development.

Chapter 5 is an empirical study on the service quality assessment of regional medical
laboratory centers, which includes two main parts: research design and results discussion. The
research design mainly explains how to identify the core stakeholders through the stakeholder
theory, determine the target audience for questionnaire distribution, modify the original
SERVQUAL model measurement scale through brainstorming method, and develop a service
quality scale suitable for this study. In the results discussion, we statistically analyze the
research data through frequency and percentage statistics as well as sample t-tests, and analyze
in which aspects there are still quality gaps in regional medical laboratory centers based on the
gap model of service quality.

Chapter 6 is the study of service quality improvement for regional medical laboratory
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centers. On the basis of Chapter 5, this chapter obtains primary data through field interviews,
and together with other secondary data, the reasons for service quality gaps are analyzed using
the gap model of service quality, and corresponding suggestions are proposed on how to
improve service quality.

Chapter 7 summarizes the whole text and further explains the innovations and limitations

of the research.

1.5 Research methods

1.5.1 Literature research method

Literature research method is a scientific research method, which mainly includes meticulous
searching, prudent screening and systematic organization of various academic journals,
professional books and other related literature. Through in-depth study and critical analysis of
these documents, the researcher is able to extract scientific evidence from them, form a
profound and accurate understanding of specific facts or phenomena, and thus construct a
persuasive knowledge system. In this study, we search the Chinese databases such as CNKI,
VIP scientific and technical journals, and Wanfang database with keywords of regional medical
testing centers, service quality, dynamic capabilities, SERVQUAL model, etc. and uses
Regional medical testing centers, service quality, dynamic capabilities, and SERVQUAL model.
We also search Springer, EBSCO, Web of science and other English data databases. The
Chinese and foreign literature on service quality of regional medical laboratory centers is
collected to understand the theoretical and practical background of social responsibility report
in public hospitals, grasp domestic and international academic frontiers, master the research
methodology, and determine the theoretical framework and research innovations, so as to

provide reference and research foundation for the subsequent research design.
1.5.2 Group discussion method

Group discussion method, also known as the brain storming method, is a method that
encourages participants to speak freely, and generates sparks of creative thinking through the
mutual collision of thinking. The brain storming method can be subdivided into two types, anti-
brain storming and direct brain storming, according to the different ways of discussion. Direct
brain storming is a strategy that relies on collective wisdom to maximize the activation of

creative potential in the decision-making process of a team of experts, so as to generate a rich
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variety of ideas and solutions. Anti-brain storming, on the other hand, examines and questions
each of the ideas and proposals generated by direct brain storming, with an aim to exploring
and verifying the possibilities and feasibility of realization. Twenty stakeholders of the regional
medical laboratory center, including internal employees of the regional medical laboratory
center, government officials, administrators of public hospitals, and doctors, as well as four
professors of management, were invited to form a panel to fully discuss and modify the
conceptual framework and indicator system of the service quality measurement scale of the

regional medical laboratory center, and the indicators were screened one by one.
1.5.3 Questionnaire survey method

The questionnaire survey method is a means of investigation that indirectly collects research
materials in written form. It is a method that indirectly obtains materials and information by
sending a concise questionnaire to the interviewees and asking them to fill in the opinions and
suggestions on the relevant issues. On the basis of literature research and brain storming, the
Regional Medical Laboratory Center Service Quality Questionnaire is compiled to survey the
core stakeholders: community health centers and public hospitals, and grasp the demands of the
service recipients of the regional medical laboratory center for information about the hospital’s
social responsibility report. Descriptive statistical indicators such as frequency and percentage
are used to analyze the overall level of service quality of the regional medical laboratory center,
and at the same time through the statistical analysis of the sample t-test, we analyze whether
there is a significant gap between the services provided by the regional medical laboratory
center and the service recipients’ expectations. Later, through the importance-performance
analysis (IPA), we further clarify which dimensions have significant gaps, and what kind of

initiatives should be taken to improve the quality of service.
1.5.4 Structured interview method

Structured interview, also known as standardized interview, is a technique in which the
interview process is strictly controlled. In this form of interview, the selection of interviewees
follows a consistent and rigorously standardized procedure, and the group of interviewees are
often determined with the help of probability sampling. Each link in the implementation of the
interviews is highly standardized, from the content of the questions, to the order in which they
are asked, to the way in which the responses are recorded, and absolute consistency is

guaranteed. In order to ensure this high degree of uniformity, the interviews usually rely on a
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pre-designed, clearly structured questionnaire as a guiding tool. In other words, the investigator
will question all respondents according to a standardized questionnaire with a fixed framework,
and the way the answers are recorded follows the same standardized criteria. Based on the
results of the questionnaire, we prepare the interview outline of regional medical laboratory
center service quality gap causes and optimization analysis, conduct structured interviews
respectively on the regional medical laboratory center service providers and recipients, and
further grasp the reasons for the gap in the service quality of the regional medical laboratory
center services, so as to provide support for the proposition of recommendations for

optimization based on the dynamic capabilities theory.
1.5.5 Case study method

Case study is a research methodology widely used in various sub-disciplines of the social
sciences, including management, economics, sociology and psychology. According to Yin et al.
(2003), case study is a research approach based on the principles of positivism and aimed at
exploring complex and transient phenomena in depth in a specific context. The value of case
study is particularly prominent when the problematic phenomenon under study and the
environmental context in which it occurs are difficult to be clearly defined. By collecting a wide
range of information that is closely related to the research problem, it is able to unravel the
mystery surrounding the phenomenon during the research process as if pulling the threads out
of a cocoon, thus revealing the intrinsic nature of the problem. Based on the practical
exploration of the LW regional medical laboratory center, we collect case data through field
research and interviews as well as previous literature, establish a case study database, and
explore the path to improve the service quality of the regional medical laboratory center from

the perspective of dynamic capabilities.

1.6 Technology roadmap

We take the regional medical laboratory center in Liwan district as the blueprint for observation.
Based on the systematic review of Chinese and foreign literature, we evaluate the service
quality of the regional medical laboratory center based on the stakeholder theory and the service
quality gap model, and at the same time put forward suggestions for optimization based on the
dynamic capabilities theory. As shown in Figure 1.1, we design the research according to the
logical idea of “proposing questions, analyzing questions, solving problems, and revealing

conclusions”. In this process, literature research method, questionnaire survey method, case
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study method, group discussion method, structured interview method and other research
methods are comprehensively applied to evaluate the service quality of regional medical

laboratory centers and propose suggestions for optimization.
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Figure 1.1 Technology roadmap
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Chapter 2: Literature Review

2.1 Research on medical service quality

In 1990, the Institute of Medicine of the United States proposed that “the quality of medical
services is the extent to which medical knowledge and technology can be utilized to increase
the patient’s desired outcomes and decrease the undesired outcomes in the course of medical
services under existing conditions” (Lu et al., 2023), which is an important indicator to measure
the level of development of health care services. The assessment of the healthcare service
quality can be carried out in two dimensions: service process and service outcome, which can
be further subdivided into functional quality and technical quality. Functional quality is mainly
related to patients’ satisfaction with the medical service itself, covering factors such as the
smoothness of the medical service process, the professionalism of the attitude of the medical
staff and the comfort of the medical environment. Technical quality, on the other hand, focuses
on patients’ perception and evaluation of the results of the application of medical technology,
such as the accuracy of medical diagnosis, the effectiveness of the treatment program, and the
professionalism of rehabilitation guidance. In short, the quality of healthcare services includes
both the subjective feelings of patients brought by the service process and the objective
evaluation of patients brought by the actual efficacy of medical technology (Parasuraman et al.,
1988). There are increasingly diversified studies on service quality both at home and abroad,
and the main research methods used are SERVQUAL model, rank-sum ratio method and
composite index method, among which SERVQUAL model is more commonly used. Service
quality gap model (SERVQUAL) is a model designed by the Western researchers to accurately
assess service quality from a consumer perspective. Nowadays, this model has been widely
promoted and applied in the healthcare field, and has become an effective tool to measure the
quality of healthcare services ( He et al., 2022).

Regarding the evaluation of medical service quality, there are mainly three perspectives in
the existing research: first, the provider’s perspective; second, the patient’s perspective; and
third, multiple perspectives of both the patient and the provider. Based on the integrated model
of fuzzy AHP and fuzzy TOPSIS, Yucesan et al. (2020) collected sample data of 32 evaluators

(including medical staff, hospital administrators, auxiliary staff and patients) in two public
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hospitals and one private hospital in Turkey to evaluate the quality of healthcare services in
Turkey. He et al. (2022) constructed an indicator system that integrates healthcare structure,
process, and outcome based on a structure-process-outcome perspective to evaluate community
hospital service quality. In addition, the study used SWOT analysis to identify the strengths,
weaknesses, opportunities and threats of the service quality of community health centers . Zhen
et al.(2023) constructed a comprehensive evaluation index system about the quality of

healthcare services based on the structure-process-quality perspective.
2.1.1 Research on the evaluation of medical service quality based on SERVQUAL

One of the fundamental research issues in medical service quality is the conceptualization and
measurement of service quality. Service quality is a multidimensional and multilevel construct.
To be specific, the healthcare service quality model includes three dimensions, namely,
healthcare service outcomes, healthcare service environment and healthcare service interactions,
with a total of eight sub-dimensions (Sumaedi et al., 2016). There are not many studies on
healthcare service quality using SERVQUAL model in China, and developing countries should
try to develop their own medical service quality measurement model (Endeshaw, 2021).

Foreign research on healthcare service quality is more mature, most of which is empirical
research based on the SERVQUAL model. For example, Snoj et al. (2002) carried out a
longitudinal study on the service quality of the Slovenian mineral spring sanatoriums on the
basis of the SERVQUAL model. Rahim et al. (2021) skillfully utilized user evaluation data
from the official hospital website to construct a complete sentiment analysis and quality
analysis system based on the SERVQUAL model. This system is able to automatically identify
and extract the emotions and service-level information in patients’ evaluations, and effectively
reduce the potential bias of patients’ subjective emotions on the survey results by collecting,
analyzing, and evaluating patients’ feedback data in detail, thus creating more abundant and
diversified ways to assess the quality of healthcare services.

The core dimensions of healthcare service quality are usually found in all models used by
previous researchers. We found that these core dimensions are slightly different in developed
and developing countries, as SERVQUAL are usually used as the basic models to generate new
dimensions or add more contextual dimensions. In empirical studies on healthcare service
quality, it is also found that SERVQUAL model is insufficient in comprehensive measurement
of technical and functional dimensions and a more comprehensive measure of healthcare

service quality should be used in future studies.
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2.1.2 Research on factors influencing the quality of medical services

With the increasing prominence of the service nature of healthcare, research on the factors
influencing the quality of healthcare services has been on the rise. Danilov (2021) studied 500
questionnaires on the satisfaction with healthcare service quality using the five dimensions of
the SERVQUAL model and confirmed the negative correlation between the expectations of
healthcare services and the perceived quality standards of healthcare services and the average
perceived quality of healthcare services. It is emphasized that the satisfaction with healthcare
services can be effectively enhanced by improving physical conditions and meeting patient
needs (Danilov, 2021). Amporfro et al. (2021) investigated women’s satisfaction with the
provision of health care services, and found that education and religious independence were
significantly related to service reliability, overall satisfaction, and responsiveness; and cost was
related to responsiveness and feasibility. The study focused on the fact that age, region,
healthcare worker friendliness, and healthcare accessibility were all independently associated
with reliability, responsiveness, tangibility, and overall service satisfaction at the multivariate
level. In Pakistan, Javed and Ilyas (2018) assessed the quality of healthcare services in public
and private hospitals through 456 patients and found that patient satisfaction was strongly
associated with empathy in public hospitals and responsiveness in private hospitals. The study
analyzed the objective status of different healthcare sectors and identified the key factors
affecting the quality of services, which offers the development direction for hospital policy
makers in a targeted manner.

Based on data from 21 member states of the European Union, Bleich (2009) analyzed the
core factors affecting satisfaction with the healthcare service quality from the patient’s
perspective. The results showed that more external factors had a significant impact on patient
satisfaction than the healthcare service itself, and these factors included but were not limited to
the ease of transportation, the environmental conditions of the healthcare institutions, and the
completeness of the healthcare facilities. Through an in-depth analysis of a large amount of data
from 18 European countries, it is concluded that the convenience of patient access to healthcare
exerts the most significant impact on their satisfaction (Kroneman et al., 2006). Polluste (2004)
analyzed the reform of the primary healthcare system in Romania through a questionnaire
survey. The study shows that after the introduction of the family doctor system, the residents’
satisfaction with healthcare services has been significantly increased.

It can be found that a large number of related studies mainly rely on the SERVQUAL model.

From the perspectives of hospital administrators, medical staff and patients, the researchers
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carry out an all-round comprehensive assessment of the quality of healthcare services, and on
this basis, they explore the factors that have a significant impact on the quality of services, with

the aim of achieving continuous improvement and optimization of service quality.
2.1.3 Research on optimization of the quality of medical services

At present, there are still a lot of problems in the field of healthcare service quality in China,
such as heavy economic burden of treatment, unsatisfactory implementation of hierarchical
diagnosis and treatment, prevalent excessive diagnosis and treatment, and untimely response to
patients’ complaints, which has restricted the enhancement of medical service level to a great
extent. The content of patient satisfaction surveys is generalized and outdated, which seriously
affects the improvement of the management quality of the hospital. The SERVQUAL model is
a scientific method to evaluate the quality of healthcare services, which is characterized by
multidimensionality, objectivity, and comprehensiveness. Combined with the detailed survey
results, the SERVQUAL model can clarify the key links and key points of improvement for the
healthcare services, which can provide managers with more targeted and more precise practical
guidance. A large number of research results have confirmed that the SERVQUAL model plays
an important role in assessing the quality of healthcare services, which can go through the
surface of the service status, dig deep into the root causes of service quality gaps, and put
forward targeted improvement measures and recommendations. In Iran, Mohammadi-Sardo
(2019) designed a 24-entry questionnaire based on the SERVQUAL model, and identified
tangibility as an important factor influencing patient satisfaction with emergency department
healthcare services through a survey of 373 patients. This is a short-term study limited to a
single center, and therefore the generalizability and validity of its conclusions need to be fully
considered and interpreted in the specific local social and cultural contexts. Mason (2022)
investigated 440 telemedicine patients and designed a questionnaire with 4 dimensions based
on the SERVQUAL model. The results showed that patient-centered care proved to be the most
important dimension in determining the quality of telemedicine care and the study further
verified the benefits of telemedicine for the health of patients. During the COVID-19 epidemic,
Uddin et al. (2022) developed a new scale based on the SERVQUAL model including
dimensions of assistance, facilities and layout, trust, empathy, agility, and knowledge to conduct
an exploratory and confirmatory factor analysis of data from 206 patients to measure healthcare
service quality during the COVID-19 epidemic and patients’ expectations of hospital service

quality. Therefore, in the practical application of SERVQUAL in the medical field, the
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SERVQUAL should be flexibly adapted to a variety of changes, and the researchers should take
into full consideration of factors such as the development trend of informatization technology,
the characteristics of certain key diseases, the relevant factors of the medical and healthcare
system, the uniqueness of the medical industry, the diversified demands of the patients, and the
specific contents of the medical services, so as to modify and refine the scale in a timely manner.
In addition, the reliability and validity of the modified scale can be verified in combination with
the use of professional assessment tools such as the Delphi method, which can enhance its
scientificity and practicality. This is particularly important and should not be ignored in the
evaluation and improvement of the healthcare service quality by hospital administrators.
Rahim et al. (2021) utilized the SERVQUAL scale and logistic regression analysis to carry
out an in-depth discussion on the patients’ comments posted on online platforms as well as the
quality of hospital care. The results showed that all service dimensions, except for tangibles and
assurance, reflected patients’ dissatisfaction with hospital care services. This finding suggests
that healthcare organizations can continuously improve service quality by monitoring and
evaluating patient feedback in real time. Ko and Chou (2020) constructed an electronic
healthcare service quality assessment tool based on the SERVQUAL model specifically for the
elderly. This well-designed questionnaire not only reveals service quality deficiencies at
multiple levels in a profound manner, but is also ideally suited for application in the comparative
assessment of service quality before and after the introduction of new technologies in nursing
homes in the context of an aging society. Traditional patient satisfaction surveys, such as
satisfaction surveys after discharge and satisfaction surveys during hospitalization, often affect
the effective implementation of improvement measures due to time delays and geographical
limitations, as the analysis results cannot be updated in real time. In contrast, relying on modern
information technology, through real-time monitoring and in-depth mining of data related to
healthcare services, healthcare organizations are able to respond quickly, such as making timely
adjustments to the healthcare environment settings, and strengthening the training of healthcare
personnel. In addition, the implementation of online consultation services through Internet
hospitals can optimize the allocation of medical resources, and the use of information
technology to provide treatment reminders and real-time information services can reduce
patient waiting time. These practices are designed to achieve the goal of instant feedback,

instant resolution and instant improvement of patients’ opinions.
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2.2 Theoretical foundation of service quality evaluation

2.2.1 Gap model of service quality

In the 1980s, three American scholars, Parasuraman, A., Zeithaml, V. A., & Berry, L. L. (PZB
for short), proposed the components of service quality and the SERVQUAL model based on the
theory of Total Quality Management (TQM) (Parasuraman et al., 1985; Parasuraman et al.,
1988). SERVQUAL is the abbreviation of Service Quality, and the SERVQUAL theoretical
model is a commonly recognized tool to measure service quality in the academia, and it is now
widely applied and accepted in many industries such as tourism, education, finance and
hospitality. The core idea of the SERVQUAL model is that the quality of service actually
depends on the degree of difference between the level of service actually perceived by users
and the level of service they expect to receive, and is therefore also figuratively known as the
Expectation-Perception model. In this model, users’ service expectations play a prerequisite
role in the provision of quality services, and the key to providing quality services lies in
exceeding users’ expectation thresholds. The SERVQUAL model divides service quality into
five core dimensions, which are: tangibles (referring to the physical attributes of the service
environment), reliability (stability and consistency of the service), responsiveness (service
speed and proactivity), assurance (fulfillment of service promises and establishment of trust),
and empathy (service personnel’s attention and care to users’ personalized needs). Each of these
dimensions is subdivided into various questions, and these dimensions are elaborated and
quantitatively assessed through a questionnaire composed of 22 specific questions as shown in
Table 2.1. The calculation process is: service quality (Q) = customer perception (P) - customer
expectation (E), and the SERVQUAL theoretical model is shown as per Figure 2.1.

Table 2.1 Perceived and expected quality of service evaluation scale

Interval of difference between

perception and expectation Evaluation of service quality

It proves that there is a large gap between the customer’s
expectations and the perceived performance, and the perceived
performance is lower than the expected performance. The
dimension corresponding to this indicator should be improved,
indicating that the customer shows dissatisfaction with the current
service quality.

It proves that the difference between the customer’s expectations
and perceived performance is small, indicating that customers are
relatively satisfied with the current service quality.

It proves that the perceived performance is higher than the
expected performance, and service quality has reached a relatively
high level, indicating that customers are very satisfied with the
current service quality.

Difference < 0 (P-E < 0)

Difference between 0 and 1 (0 <
P-E<1)

Difference > 1 (P-E > 1)
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Customer service expectation E

Responsiveness Service quality cognition
Empathy 1 P>E

Tangibles : 9 P=E
Reliability 3 P<F

Assurance

Customer service perception P

Figure 2.1 SERVQUAL model

Internationally, the five dimensions of the SERVQUAL model are as follows.

1. Tangibles: this dimension evaluates the actual facilities, equipment, service personnel
and promotional materials of the service providers.

2. Reliability: this dimension evaluates fulfillment of the customer’s commitment of the
service providers.

3. Responsiveness: this dimension evaluates the initiative and enthusiasm of the service
providers to offer convenient and efficient service.

4. Assurance: this dimension evaluates the appearance, language and behavior of the
service providers.

5. Empathy: this dimension evaluates the customer service provider’s ability to understand
the customer’s needs and provide personalized and customized service.

This theoretical model is one of the most widely used models in academia and management
to study the improvement of service quality, which helps researchers to comprehensively
understand and analyze the root causes of service quality problems. In addition, it puts forward
corresponding suggestions to improve service quality according to the dimensions of the service
quality gap model. Service quality gap refers to the deviation of the service provider in the
process of providing services from the original proposed service standards, and there are five
aspects of this deviation, which are customer gap, perception gap, delivery gap, communication
gap and standard gap. The customer gap is the core of the service gap model, and in order to
make up for the customer gap, it is necessary to make up for the four aspects of perception gap,
transmission gap, communication gap and standard gap. The service gap model is shown as per
Figure 2.2, with a dotted line dividing the model into upper and lower parts. The upper part is

consumer-related and the lower part is service provider-related.
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[ Gap Model of Service Quality ﬂ
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Figure 2.2 Gap model of service quality

(1) Customer gap

The customer gap is at the center of the service quality gap model. It is defined as the
difference between the customer’s expectations of the service and their perception of the service,
and the reason for this gap is caused by the other four gaps, so it is necessary to bridge these
four gaps in order to ultimately bridge the customer gap. Customer expectation generally refers
to the self-perception evaluation of a thing that may happen or should happen in the future.
Usually, the user’s expectation of the service basically comes from the service provider’s related
factors (product price, service distribution channels, and service commitment), and the
customer’s previous consumption experience, consumption habits, personal needs and word-
of-mouth evaluation will also affect the service expectations to a certain extent. The customer
perception is usually referred to as the actual perception of the customer in the process of
consumption after receiving the actual service, as well as the comprehensive feeling of
consumption after receiving the service. If the customer’s perception is equivalent to or even
exceed the expectation, the customer is considered to be satisfied with the service; if the
perception is lower than the expectation, the customer is considered to be not very satisfied with

the service quality, and this dissatisfaction is thus manifested as the customer gap.
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(2) Perception gap

Perception gap usually refers to the difference between service provider’s understanding of
the customer expectation and the customer’s expectation for the service. The main reasons for
the perception gap are as follows. 1. Inadequate marketing research (including insufficient
market research, lack of comprehensive analysis of information on demand, and failure to take
service quality as the basis for research); 2. Inadequate communication with the management
(lack of communication between managers and employees, lack of communication between
managers and customers, and bloated organizational hierarchies that impede or change the
service information related to the customers); 3. Inadequate remedial measures to deal with
service emergencies (lack of timely remedial measures for service problems, lack of effective
resolution mechanisms for remedial measures, and lack of incentives for employees to listen to
customer complaints); 4. Inadequate attention to the service relationship (more attention to
segmentation of the market for customers and transaction over maintenance of customer
relationships, and more attention to new customers over maintenance of customer relationships).

(3) Standard gap

The standard gap usually refers to the discrepancy between the service provider’s
understanding of customer expectations and the development of customer-driven service design
and the standards proposed by the service provider when studying customers. Customer-
oriented service standards are usually different from the traditional service standards set by
most service providers. The customer-oriented service standards should be easily identified and
evaluated by customers, and they should be set according to the customer’s service
requirements. The service provider should mainly consider the customer’s service expectations
and service standards rather than merely focus on factors of production such as the productivity
and/or production efficiency. There are many reasons for the gap in service standards. First,
service concept is not comprehensive enough (lack of systematic considerations in the
development of new services, ambiguous standards in service design, lack of an effective
combination of service design and service orientation, lack of order in service plan management,
human errors in the service plan, and insufficient planning process); second, there lack
customer-oriented standards (service providers lack the necessary attention and understanding
of customer service needs, customer-oriented service standards are not clear enough, and the
management organization lacks a clear directional goal); third, service scenarios and tangible
demonstration is mismatched (customer expectation of the service is not effectively
transformed into a practical scenario, and service-related occasions cannot be set up to meet the

needs of the customers and employees).
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(4) Communication gap

The communication gap usually refers to the difference between the promises made by a
company to its customers and the services actually provided by the company. Companies will
use a variety of marketing and publicity channels to let consumers know the service in advance,
and the most common means include media advertising, and marketing personnel. In the
process of publicity, promises may increase the customer’s expectations, because the customer
will take the publicized promises as the standard to evaluate of the quality of corporate service
standards. Therefore, if the service provided by the company is different from the promises in
the publicity, there will be customer gap. In addition, a part of the relatively hidden external
communication factors will also affect the customer’s evaluation of service quality. The key
factors affecting the communication gap are as follows. 1. Insufficient integration of marketing
and publicity (service providers are accustomed to treating external communication as an
independent part, there lacks interaction between marketing in the communication of service-
related programs, and implementation of internal marketing programs is undesirable). 2.
Insufficient management of customer expectations (companies are accustomed to using a single
marketing channel for ineffective communication management, and there lacks adequate and
effective education for customer expectations). 3. Over-commitment (over-commitment in
promotion and service personnel marketing in order to achieve the purpose or over-commitment
in the tangible demonstration). 4. Inadequate communication between departments (inadequate
communication between the marketing and planning departments, inadequate communication
between the advertising and planning departments, and discrepancies between subsidiaries of
various branch offices and the head office). 5. Unreasonable pricing (sales price is higher than
the expected price, and sales price is higher than the perceived value).

(5) Delivery gap

The delivery gap usually refers to the inconsistency between the service standards set by
the enterprise and the actual implementation of the work by the service personnel. Even if the
enterprise sets high service standards and upholds the right service philosophy to serve
customers, there is no guarantee that the final service results will be satisfactory. Service
standards need to be supported by factors such as the appropriate service staff, information
systems and technology, as well as continuous attention and enhancement to make them more
efficient. The key reasons for the delivery gap are as follows. 1. Lack of relevant human
resources policies (inefficient or ineffective recruitment, role positioning ambiguity or conflict,
unreasonable arrangements of the enterprise staff and work technology, unreasonable

performance appraisal system, and insufficient team spirit). 2. Mismatch between supply and
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demand (lack of relevant measures in time to balance the relationship between supply and
demand, unscientific customer portfolio, and over-reliance on the price equilibrium relationship.
3. Customers’ ignorance of their own responsibilities (customers are easy to ignore their own
obligations, and customers are prone to exert negative impact on each other). 4. Contradictions
between service intermediaries (unreasonable match between the goal and performance,
contradiction between the cost and the return, difficulty in controlling the quality and uniformity,

and difficultly in striking a balance between authorization and process control).
2.2.2 IPA model

In 1977, James and Martilla (1977) proposed the importance-performance analysis (IPA) model,
which is an analytical method to measure service quality satisfaction through the comparison
between the importance of the service expected by the customer and the actual perceived service
performance. The model consists of two core dimensions: importance and performance, with
performance represented by the horizontal axis and importance by the vertical axis. The mean
value of performance and importance is set as the origin of coordinates to form four quadrants
representing different meanings, which is shown as per Figure 2.3. By projecting the measured
service quality index data into the corresponding quadrants, we can intuitively categorize
service quality, clearly identify the strengths and weaknesses of resource allocation in quality

management, and guide quality improvement in a more targeted manner.
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Figure 2.3 IPA quadrant analysis
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2.3 The stakeholder theory

2.3.1 Definition of stakeholder

Around 1963, the theoretical framework of stakeholders emerged in Britain and the United
States, when a scholar at the Stanford Research Institute first proposed this concept. Later, this
theory witnessed rapid development, and now it has become an important theory in the field of
organizational ethics and strategic management, and has been widely used in organizational
decision-making and practice. However, there are still controversies and discussions among
scholars about the definition of stakeholders, power relations and balance of interests. There is
still no universally-recognized definition of the concept of stakeholders in the academia.

In 1984, Freeman first proposed the concept of stakeholder in Strategic Management: An
Analytical Approach to Stakeholder Management, which breaks the traditional enterprise theory
of “shareholder first”. Freeman believes that stakeholders are any individuals or groups of
people who are able to influence the achievement of the organizational goals, or who are
affected by the achievement of the organizational goals. In addition to the shareholders, there
are other groups of people who can influence the achievement of the organizational goals and
can be influenced by the process in which the organization achieve its goals. They may include
the organization’s employees, suppliers, customers, social organizations, the government, and
environmental protection organizations. They interact with the organization, and are a part of
the organization’s external environment. They have their own interests, which may be in
conflict with the organizational goals. The organizational behavior exerts an impact on the
stakeholders, and at the same time the behavior of the stakeholders also exerts an impact on the
organization. The organization needs to treat all stakeholders equally and should not merely
consider the interests of the shareholders (Freeman, 2004). In this research, we define the
stakeholders of regional medical laboratory centers in a broad sense.

In the future, scholars should further study and apply the stakeholder theory, and integrate
and it with other theories in order to improve the level of organizational social responsibility

and sustainable development.
2.3.2 Classification of stakeholders

With the deepening of research, researchers have subdivided stakeholders from different
dimensions, which has deepened the understanding of stakeholders, and provided a basis for

the management of stakeholder classification. Although there are different views on the
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segmentation of stakeholders, the classification of stakeholders mainly adopts the multi-
dimensional scaling method and the Mitchell score-based approach. Both the two methods are
based on the different characteristics of stakeholders. It is also possible to integrate different
classification methods, take different dimensions into consideration, choose the suitable method
according to the actual situation, and then adopt corresponding management strategies to
identify and assess the interests and impacts of stakeholders in a more comprehensive manner.

1. Multi-dimensional scaling

Multi-dimensional scaling (MDS) is a commonly used method for stakeholder
categorization, which can help organizations better understand different types of stakeholders
and develop more targeted management strategies for different types of stakeholders, and has
been widely used in stakeholder management in organizations.

Freeman is one of the pioneers in the field of CSR. To better understand and manage these
stakeholders, Freeman pioneered the use of MDS to classify stakeholders. MDS provides a
relatively clear and complete hierarchy of categories that help to gain a better understanding of
their needs and interests. Freeman proposed three dimensions: power, interests, and attitudes.
In the dimension of power, stakeholders are classified based on their degree of control and
influence over enterprises: employees and management who have direct control and influence
over the decisions and operations of enterprises; shareholders and investors who obtain equity
through the investment that have certain control and influence over the decisions and operations
of enterprises; governments and regulatory agencies that regulate and control enterprises
through laws and policies; and social organizations and the public that exert pressure on
enterprises through public opinion and social influence. In the dimension of interests,
stakeholders are classified according to their concerns about enterprises: financial stakeholders
are concerned about the financial performance and return on investment (ROI) of enterprises;
social stakeholders are concerned about the impact of the enterprise on society and the
environment, such as employee welfare, environmental protection and public welfare; and
product stakeholders are concerned about the quality and safety of enterprises’ products and
services. While in the dimension of attitudes, stakeholders are classified according to their
attitudes towards enterprises: supporters who support the decisions and behavior of enterprises;
and neutrals who are neutral towards that of enterprises; opponents who oppose that of
enterprises.

Frederick (1998), one of the important scholars in the field of CSR, also used MDS to
propose four dimensions to classify stakeholders to better understand and manage their interests

and demands. In the dimension of interests, stakeholders are classified according to their
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concerns about the enterprise, including economic stakeholders concerned with the financial
performance and ROI of enterprises; legal stakeholders concerned with enterprises’ compliance
with laws and regulations; career stakeholders concerned with the career opportunities and
working conditions that enterprises provide to employees; and social stakeholders concerned
with the impact of the enterprise on society and the environment, such as employee welfare,
environmental protection, and public welfare. In the dimension of influence, stakeholders are
classified according to their degree of control and influence over the enterprise, including
internal stakeholders, composed of employees, management and shareholders within the
enterprise, who have direct control and influence over the decisions and operation of the
enterprise, as well as external stakeholders, composed of shareholders, customers, suppliers,
social organizations and the public outside the enterprise, who have a certain degree of control
and influence over that of the enterprise. In the dimension of the degree of concern, according
to their degree of concern for the enterprise, stakeholders can be divided into the following
categories: important stakeholders who have a significant impact on the decisions and behavior
of the enterprise and are critical to the long-term development of the enterprise; ordinary
stakeholders who have some influence on that of the enterprise but are not critical stakeholders;
and secondary stakeholders who have less impact on that of the enterprise, but still require
attention and management. In the dimension of priority, according to their priorities in the daily
operation of the enterprise, stakeholders are classified as key stakeholders that are crucial to the
daily operation of the enterprise and require priority attention and management; important
stakeholders who have a certain impact on that of the enterprise and require attention and
management; and ordinary stakeholders who have less impact on that of the business, but still
need attention.

Charkham (1992) proposed to classify stakeholders based on the existence of a
transactional contractual relationship between the stakeholder group and the organization. He
classified stakeholders into two categories: community stakeholders and contractual
stakeholders. Community stakeholders encompass a wider range of non-contractual associates
such as the local community, all consumers, pressure groups, the media, regulators, and
government departments; while the contractual stakeholders mainly encompass those who have
assigned formal agreements with the organization, such as employees, shareholders,
distributors, customers, lenders, and suppliers. He proposed three dimensions to classify
stakeholders. In the dimension of power, according to their power and influence in the decision-
making process, stakeholders can be divided into strong stakeholders who have high power and

influence in the process and can directly or indirectly affect the decisions and behavior of the
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enterprise; and weak stakeholders who have low power and influence in the process and are
unable to directly or indirectly affect that of the enterprise. In the dimension of attitudes, based
on their attitudes and positions towards the enterprise, stakeholders can be divided into
supporters who support the decisions and behavior of the enterprise and are willing to provide
assistance and resources; opponents who oppose that of the enterprise and may take action
against the enterprise; and neutrals who holds a neutral attitude towards that of the enterprise,
neither supporting nor opposing the enterprise. In the dimension of interests, based on their
concerns about the enterprise, stakeholders can be divided into economic stakeholders who
focus on the financial performance and ROI of the enterprise; social stakeholders who are
concerned about the impact of the enterprise on society and the environment, such as in
employee welfare, environmental protection, and public welfare; and individual stakeholders
who pay attention to the impact of the enterprise on personal interests, such as employment
opportunities, compensation, and benefits.

2. Mitchell score-based approach

In the late 1990s, the American scholars Mitchell and Wood (1997) proposed a new score-
based approach to define stakeholders, which helps organizations to better understand and meet
the needs and interests of stakeholders.

The method mainly includes the following three dimensions. 1) In the dimension of the
power and interests of stakeholders who can affect the enterprise, stakeholders are divided into
the following four categories. Unimportant and non-urgent stakeholders, who have very limited
influence and interests in the enterprise and usually do not require special attention and
treatment. Important and non-urgent stakeholders, who have great influence and interests in the
enterprise, but do not require immediate action to meet their needs. Unimportant and urgent
stakeholders, who have very limited influence and interests, but need to take immediate action
to address their needs to prevent the problem from getting worse. And important and urgent
stakeholders who are very important to the influence and interests of the enterprise, and need
to take immediate action to meet their needs.

2) In the dimension of the degree of connection of stakeholders who connect and interact
with the enterprise, stakeholders have the following three categories: stakeholders with low
connection, who have very few connections with enterprises, with almost no interaction;
stakeholders with moderate connection, who have many but not very close connections with
the enterprise, and only need regular communication; stakeholders with high connection, who
are very closely connected to the enterprise and need frequent communication to ensure that

the interests of both parties are satisfied.
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3) In the dimension of the positions and attitudes of stakeholders towards the enterprise,
stakeholders can be divided into the following two categories. Stakeholders with a positive
stance, who hold a positive attitude towards the enterprise and usually support the decisions
and behavior of the enterprise. Such stakeholders usually have a good cooperative relationship
with the enterprise and have a positive contribution to the development and success of the
enterprise. They may be shareholders, employees, suppliers, customers, and government
agencies. Stakeholders with a negative stance, who hold a negative attitude towards the
enterprise and usually do not support the decisions and behavior of the enterprise. They may be
dissatisfied with or critical of the decisions, behavior, products or services of the enterprise.
They may also be competitors of the enterprise, environmental protection organizations,
consumer advocates, labor organizations, and political organizations. It should be noted that the
positions and attitudes of stakeholders are not static, because they may change with time,
circumstances and the behavior of the enterprise. Therefore, enterprises need to timely
understand and analyze the changes in the positions and attitudes of stakeholders, and take
targeted measures to safeguard the interests of stakeholders and the development of enterprises.

Mitchell and Wood suggested dividing stakeholders into three attributes, legitimacy, power
and urgency. They comprehensively scored and analyzed these attributes, and then determined
whether an individual or group is a stakeholder of the enterprise and what type of stakeholder
it belongs to according to the evaluation score obtained. Then the enterprise knows how to
handle and respond to the interests and needs of stakeholders.

The attribute of legitimacy refers to whether the needs and interests of stakeholders are
legitimate, that is, whether they conform to legal, moral, social and cultural norms. For
stakeholders with high legitimacy, enterprises need to meet their needs and interests as much
as possible to avoid legal and moral condemnation and criticism or those of public opinion.
Meanwhile, the stakeholders with high legitimacy may also be the potential partners and co-
creators of value for the enterprise.

The attribute of power refers to whether stakeholders have the ability, opportunity and
corresponding means to influence the decisions and behavior of the enterprise. For high-power
stakeholders, the enterprise needs to seriously consider their needs and interests, and try to meet
their requirements to avoid their adverse impact on the enterprise. In addition, high-power
stakeholders may also become the important community of shared interests for the enterprise,
working together to create value.

The attribute of urgency refers to whether the needs and interests of stakeholders are urgent,

which can immediately attract the attention of the management. For stakeholders with high
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urgency, enterprises need to take immediate measures to meet their needs and interests to avoid
serious consequences. For example, issues of consumer safety and health and environmental
protection have high urgency. Comprehensive scoring and analysis of these three attributes can
help enterprises better understand and evaluate the needs and interests of stakeholders, so that
decision-makers can make more effective strategies and decisions for stakeholder management,
and achieve the goal of common development of enterprises and society. In the meantime, for
stakeholders with high scores in different attributes, enterprises need to strengthen
communication and cooperation with them to establish long-term partnerships and trust, and
jointly create more value.

Mitchell proposes a comprehensive approach to score and analyze potential stakeholders,
emphasizing that any entity to be considered as the stakeholder of an organization needs to
possess at least one of the following three attributes: legitimacy, power or urgency. A true
stakeholder should have a legal and enduring interest in the organization, be able to quickly
draw the attention of the organization’s management personnel (as well as the regulators and
the public), and have the ability to exert significant influence on the organization’s operational
decision-making and strategic management processes, so as to materially affect the company’s
operational performance. Depending on the attributes of the stakeholders, an organization’s
stakeholders can be subdivided into definitive stakeholders, expectant stakeholders and latent
stakeholders.

Definitive stakeholders are those who are clearly identified as having high legitimacy, high
power and high urgency in the operation and decisions of the enterprise. Enterprises can better
understand and balance the rights and interests and influences among different stakeholders to
better manage risks and enhance CSR. They are usually viewed as the key stakeholders of the
enterprise, and the management of the organization must always pay attention to and respond
to their needs and interest demands and try to improve their satisfaction for the survival and
development of the organization. Typical definitive stakeholders include clients, employees,
and shareholders.

Expectant stakeholders are those who have potential influence on the behaviors and
decisions of the enterprise. They possess two of the above three attributes, but they still have
some degree of impact on the interests, reputation, and sustainability of the enterprise. Media
and commentators can affect the reputation of enterprises through their reports and comments,
so enterprises need to actively communicate and cooperate with them, respond to their concerns
in a timely manner, and take measures to maintain their reputation. Industry associations and

organizations can affect the business and image of enterprises, so enterprises need to actively
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participate in their activities, establish good relationships with them, and participate in the
formulation of industry standards and norms. Potential customers and suppliers are important
sources of future business development for enterprises, so enterprises need to actively
understand their needs and expectations, establish good relationships, and provide them with
quality products and services. Social and environmental groups supervise and evaluate CSR
and environmental impact, so enterprises need to actively respond to their concerns to achieve
social responsibility and sustainable development.

Latent stakeholders are those individuals or organizations that have no obvious interest at
present, but are likely to have an interest in the enterprise in the future. They have two of the
above three attributes. Unlike definitive stakeholders and expectant stakeholders, they may be
people or groups affected by organizational activities, but are not recognized or included in the
category of stakeholders by the organization for some reasons, including an insufficient
understanding of relevant parties, cognitive biases, and poor communication. The government
and regulatory agencies supervise and review the operation and behavior of enterprises to
ensure their legitimacy and fair competition. As a result, enterprises need to actively understand
the decisions and policies of government agencies, maintain good communication and
cooperation with them, and timely adjust the business and behavior to adapt to changes in
government policies. Competitors may have an impact on the market position and
competitiveness of enterprises in the future. Consequently, enterprises need to actively
understand the business and behavior of competitors and take timely measures to protect their
market share and competitive advantage. Investors and shareholders may influence the
investment and performance of enterprises in the future, so enterprises need to actively convey
the right message to them to enhance their trust and recognition so as to attract more investment
and capital. The society and the public are concerned about the social responsibility,
environmental impact and public interests of enterprises. Thus, enterprises need to actively
respond to their concerns to achieve social responsibility and sustainable development.

The dynamic nature of the stakeholder classification model proposed by Mitchell implies
that any individual or group may shift from one category to another as attributes are added or
removed at different stages of organizational development. As Mitchell himself emphasizes, the
model provides us with two key insights. First, whether a group has legitimacy is not the only
reason for the management to determine whether or not they belong to the stakeholders, nor is
it the only attribute that confirms identity. When defining stakeholders, the management also
need to consider those who have some kind of power in a given organizational context, as well

as groups that have urgent needs to be met. Second, the identity of stakeholders is not a “fixed
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property” (Jia & Chen, 2002).

As in Figure 2.4, the proposal of Mitchell score-based approach has greatly enhanced the
practicality and operability of stakeholder classification, and quantified the results of the
stakeholder classification in the form of different scores. This method marks a breakthrough in
the academic research on stakeholder definition, shifting the stakeholder research that was
originally stuck in theoretical discourse to the level of empirical analysis. It has not only
strongly promoted the popularization of the stakeholder theory in practical application, but also

gradually become one of the most commonly used tools to define and classify stakeholders.
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Figure 2.4 Definitions of stakeholders based on Mitchell score-based approach
Source: Mitchell (1997)

Latent stakeholders: 1, 2, 3
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Definitive stakeholders, namely, core stakeholders: 7

3. Other classification methods

Bryson’s Typology, is a method to classify stakeholders according to their roles and power
in decision-making, which divides stakeholders into four types: dominant power stakeholders,
cooperative stakeholders, collaborative stakeholders and discretionary stakeholders.

Dominant power stakeholders have strong influence and control in decision-making. They
usually possess a high degree of resources and power and have a significant impact on decision-
making, such as the government, senior management, and major shareholders. Cooperative
stakeholders usually have a close partnership with the organization and work together to
achieve decision objectives. They usually have some resources and power, but do not have a

decisive influence on decision-making, such as employees and partners. Collaborative
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stakeholders are usually the public or other organizations. They do not have a close cooperative
relationship with the organization, but have a certain influence on the decision-making and
implementation of the organization, such as clients, media, and non-governmental
organizations. Discretionary stakeholders do not have a direct influence on the decision-making
and implementation of the organization, but their interests are affected by the decisions, such
as the public, environmental organizations and charities. Through classification, organizations
can better understand the characteristics and influence of stakeholders, and adopt corresponding
communication and management strategies for different types of them. Besides, stakeholders
can also better understand their positions and influence in the decision-making process, so as
to better participate in and influence decision-making.

Matthew’s Typology refers to the classification of stakeholders in terms of their influence
and interest in the enterprise. This classification method divides stakeholders into four
categories. Those who have a great influence on the enterprise and have a significant influence
on the interests of the enterprise, such as shareholders, employees, customers and suppliers, are
called motivative stakeholders. Those who cooperate or interact with the enterprise, such as
business partners, competitors, and government agencies, have a certain influence on the
success or failure of the enterprise, but are not as influential as motivative stakeholders, are
called cooperative stakeholders. Those who have a small influence on and infrequent interaction
with the enterprise, such as media, social public, and environmental protection organizations,
who have less impact on the success or failure of the enterprise, but who the enterprise needs
to maintain a good relationship for the corporate image and reputation, are called retainable
stakeholders. Those with minimal influence on the enterprise, such as some political and
cultural groups, and specific interest groups, who have no substantial impact on the success or
failure of the enterprise, and whose needs and interests enterprises do not need to consider, are
called non-critical stakeholders.

Miles’ Typology, proposed by Mitchell in 1997, is a method of classifying stakeholders
according to three dimensions of interests, power and legitimacy, and it is one of the most
popular classification methods in Stakeholder Theory. Stakeholders refer to those who have a
certain influence on the operation and interests of the enterprise, such as customers, suppliers,
competitors, and financial institutions. They have a significant influence on the decisions and
operation of the enterprise, but are not as influential as power stakeholders. Power stakeholders
are those who can influence the operation and decisions of the enterprise, such as government
agencies, shareholders, executives, and labor unions. They influence the decisions and

operation of the enterprise through their own power, and are one of the most important
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stakeholders of the enterprise. Social responsibility stakeholders are those who have
expectations and requirements for CSR and moral obligations, such as environmental protection
organizations, consumer rights organizations, and the public. They have a certain impact on the
decisions and operation of enterprises, but mainly consider from the perspective of CSR and
moral obligations. The advantage of Miles’ Typology is that it can clearly indicate the degree
of influence and interest of stakeholders on enterprises, which helps enterprises to better identify,
understand and deal with different types of stakeholders. And the classification method also
helps enterprises to be more objective and effective in the balance of interests.

In this research, we use the Mitchell score-based approach to identify the stakeholders and

their types in regional medical laboratory centers through questionnaires and expert interviews.
2.3.3 Application of the stakeholder theory in medical service

When first proposed, the stakeholder theory mainly focused on CSR. During this period, the
stakeholder theory was mainly applied to public service, manufacturing and financial services
industries. After the 1980s, it gradually expanded to various industries, including retail, energy
and environmental protection. In the 1990s, it began to consider factors such as the cultural
differences, laws and regulations, and social responsibilities in various countries and regions to
formulate strategies and policies in line with the interests of local stakeholders. Since the 2000s,
the stakeholder theory has gradually become a basic concept of enterprise management.
Emerging technology industries have also begun to apply the stakeholder theory, focusing on
issues such as users, the public, and privacy protection. Nowadays the stakeholder theory has
been widely used to analyze the behavioral performance, roles, and impacts of health
institutions or individuals in health policy formulation and implementation, and has become an
indispensable theoretical tool and research perspective in the healthcare field.

Liu (2018) used Mitchell score-based approach to identify stakeholders of public hospitals
and developed corresponding management strategies based on the characteristics and needs of
different stakeholders. This thesis firstly classified the stakeholders of public hospitals,
including government regulators, patients and their families, medical staff, medical insurance
institutions, suppliers, partners, and the public. Then, the author analyzed the characteristics
and needs of each stakeholder to determine their importance and influence in the governance
of public hospitals. After identifying stakeholders, the author used Mitchell score-based
approach to evaluate the weight of stakeholders. This method scored stakeholders based on

their power, urgency and legitimacy. Specifically, the authors used a 5-point system, where 5
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points indicates that the stakeholder has the highest weight and influence, and 1 point indicates
the lowest. Finally, according to the weight and influence of stakeholders, the author put
forward the corresponding classified management strategies. For example, for government
regulators, the important stakeholder, the author proposed to establish a sound internal
management system and policies and regulations compliance mechanism, and strengthen
government communication. For patients and their families, the important stakeholder, the
author put forward strategies to improve service quality and doctor-patient communication and
strengthen medical security.

In establishing the European Network for Health Technology Assessment (EUnetHTA),
Nielsen et al. (2009) emphasized the importance of stakeholder participation in the process of
health technology assessment and opinion formulation, and provided guidelines and tools for
stakeholder participation. First, they defined the stakeholders that may be affected by the
evaluation and opinion, including patients, physicians, insurance companies, and medical
device manufacturers. Through promotional activities, they introduced the assessment system
to stakeholders and told them how to participate. They recruited stakeholders in a variety of
ways, such as organizing symposium and sending invitations to groups. Then they used various
tools such as online surveys, expert opinions, and case studies to provide opportunities for
stakeholders to participate.

Plaza-Ubeda et al. (2010) proposed a method to measure stakeholder integration, which
applied the basic principles of Stakeholder Theory to measure the three dimensions of
stakeholder integration: knowledge, interaction, and adaptational behavior. They also integrated
the evaluation results of the above three dimensions and compared the degree of integration
between different stakeholders in order to further develop improvement strategies.

Wisell et al. (2016) applied the Stakeholder Theory to analyze the influence of the
pharmacy ownership liberalization reform in Sweden on the expectations and perceptions of
stakeholders. Sweden implemented the pharmacy ownership liberalization reform in 2009,
which aroused the attention and reaction of multiple stakeholders in the health care system. By
conducting in-depth interviews with multiple stakeholders, the authors understood stakeholders’
expectations and perceptions of the reform. For example, the government hoped to improve the
quality and efficiency of health care services through the reform, the owner of the pharmacy
wanted more market shares and profits, while doctors and patients desired better services and
choices. The authors discussed the conflicts and coordination among stakeholders, and balanced
the interests of all parties. As the pharmacy ownership liberalization reform has different

impacts on different stakeholders, corresponding policies and measures should be taken to
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resolve conflicts and improve overall benefits.

Malfait et al. (2017) held that the needs and interests of stakeholders are indispensable for
the hospital’s decision processes of policies. Hospitals provide sufficient and accurate
information to facilitate stakeholders’ understanding of the content and impact of policies,
thereby enabling them to make wise decisions. Through various forms of participation,
including holding meetings, and setting up committees or working groups, different
stakeholders can participate in the decision processes of policies. Hospitals provide relevant
training and education to stakeholders, so that they can understand relevant policies, regulations
and standards, and open multiple communication channels, such as face-to-face communication,
telephone, and e-mail, to make stakeholders give feedback and suggestions to the hospital in
time. Incorporating the opinions and suggestions of stakeholders into the decision processes
can help hospitals formulate better policies and have better effects. Tambo et al. (2015) applied
Stakeholder Theory to explore the views of healthcare stakeholders on patient payment policy
in six Central and Eastern European countries (Hungary, Poland, Romania, Serbia, Slovakia
and Ukraine). They collected the views and opinions of stakeholders on the cost, quality and
accessibility of healthcare services, and pointed out some challenges and difficulties in the
process of healthcare policy formulation, such as the opacity and information asymmetry in the
process of policy formulation, and how to balance the interests and demands of different
stakeholders. They emphasized that in the process of healthcare policy formulation, it is
necessary to disclose as much information as possible, improve the transparency of policy
formulation, and strengthen communication and cooperation with various parties to formulate
more equitable and sustainable patient payment policies.

In recent years, Chinese scholars have applied the stakeholder analysis method to the
research in the field of health. Luo and Jiang (2011) systematically sorted out the application
progress of Stakeholder Theory and its analytical methods in the field of health, and proposed
that the research methods of stakeholders in the medical industry could be divided into the
following six steps. (1) Regarding the definition of stakeholders, we often refer to the definition
proposed by Freeman, namely, stakeholders include all individuals or groups that can have an
impact on or be affected by the achievement of the organization’s objectives. (2) A preliminary
description of stakeholders is performed, including their responsibilities and their roles in the
organization. (3) The Mitchell’s score-based approach is used, and experts are asked to assess
the stakeholders in terms of urgency, power and legitimacy. The stakeholders are categorized
according to the scoring results to identify the core stakeholders. (4) Characteristics of core

(key) stakeholders are depicted in terms of multiple dimensions such as resource control, power
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exercise, positional orientation, and expertise. (5) Based on the research objectives and needs,
the researchers apply the results of stakeholder analysis to design corresponding response
strategies. (6) Evaluate the rationality and effectiveness of the proposed strategies. If necessary,

the impact of the implementation of these strategies on key stakeholders should be analyzed.

2.4 Dynamic capabilities

2.4.1 Definition of dynamic capabilities

In order to compensate for the inadequacy of the static nature of the resource-based view in
explaining the competitive advantage of firms in the changing environments, Teece and Pisano
attempted to introduce the concept of dynamic capabilities: competitiveness, or a subset of
capabilities, that facilitates a firm’s process of creating a new product or service and is able to
respond to a changing market environment. Later, Teece et al. (1997) modified the concept of
dynamic capabilities: the ability of firms to integrate, build and reconfigure internal and external
resources to gain competitive advantage in a rapidly changing environment. This theory
suggests that, against the backdrop of the accelerating pace of globalization, those firms that
stand out in the global marketplace are not solely based on the accumulation of tangible
technological resources, but rather on their ability to respond quickly to changes in market
demand and promote product innovation in a flexible and efficient manner. The theory became
popular in the field of strategic management as soon as it was proposed, and since then, scholars
have developed dynamic capabilities based on different theoretical perspectives. From the
perspective of evolutionary economics, Eisenhardt and Martin (2000) proposed that dynamic
capabilities are the unique abilities of firms to use and manage resources, or in particular, the
abilities to effectively integrate, reorganize, acquire and release resources to adapt to, and even
shape, changes in the market environment. These abilities are also reflected in how firms
respond to the various opportunities and challenges that arise during the market life cycle, such
as the stages of incubation of new markets, market fragmentation, competition intensification,
evolution and decline, as well as the formation and adjustment of organizational structures and
strategic routines during these processes. Based on the organizational learning theory, Zollo and
Winter (2002) argue that dynamic capabilities are a mode of collective learning activity and are
resulted from three aspects, namely, the process of accumulating tacit knowledge, knowledge
externalization, and effective implementation of knowledge encoding activities. It is through

the construction and development of such dynamic capabilities that firms are able to
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systematically create and redefine their business management practices, which in turn stimulate
internal innovation potential and thus enhance the organization’s competitive position in the
marketplace. From the perspective of the resource-based view, Winter (2003) suggests that
dynamic capabilities are the ability to expand, modify or create ordinary capabilities. From the
perspective of the behavioral theory, Helfat and Peteraf (2009) suggest that dynamic capabilities
are the ability of an organization to purposefully create, expand, and modify its resource base.
In this study, we adopt the definition of dynamic capabilities by Teece et al. (1997), which is

also a widely used definition in the existing literature.
2.4.2 Dimension of dynamic capabilities

Dynamic capabilities differ greatly in the division of dimensions, and based on different
theoretical perspectives, scholars have proposed different dimensions. First, based on the
assumptions of evolutionary economics, Teece et al. (1997) proposed a classical definition of
dynamic capabilities and elaborated the coordination, learning and reconfiguration processes
of dynamic capabilities. Subsequently, Teece (2007) proposed three dimensions of sensing,
utilization, and reconfiguration capabilities from a procedural-framework perspective, and the
process perspective contributes to the operationalization of dynamic capabilities and the
understanding of how they affect practical change. In addition to the opportunity-related
dynamic capabilities dimension, Fisenhardt and Martin (2000) proposed that dynamic
capabilities include resource integration, reconfiguration, acquisition, and release capabilities,
and subsequent scholars have conducted more in-depth research around these dimensions based
on the resource perspective. For example, Wang (2007) argued that dynamic capabilities are
essentially the continuous resource integration, reconfiguration and updating within the firm,
and he identified three constituent elements, namely, innovative capability, adaptive capability
and absorptive capability. Dong et al. (2011) classified dynamic capabilities into five
dimensions, namely, resource integration capability, resource reallocation capability, learning
capability, adaptive capability and innovative capability. In addition, the knowledge perspective,
as a special but important extension of the resource perspective, has also contributed to the
dimensionalization of dynamic capabilities. Wang (2007) categorized dynamic capabilities into
three dimensions based on the knowledge perspective, including adaptive, absorptive and
innovative capabilities. With the opportunity and resource perspective becoming the
mainstream of entrepreneurship research, the classification of dimensions of dynamic

capabilities under the opportunity-resource integration perspective has received increasing
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attention, including opportunity capability, resource capability, and relationship capability
(Zeng et al., 2013). Currently, with the emergence of digital foundations such as artificial
intelligence, block-chain, cloud computing, and big data, the speed of enterprise change has
been accelerated, and the instability, complexity, and uncertainty of the environment has been
increasing (Cheng & Zhong, 2019). Helfat and Raubitschek (2018) discussed three dynamic
capabilities required for digital platform firms to create and capture value: the ability to innovate,
the ability to scan and sense the environment, and the ability to integrate ecosystem, which are
critical for platform leaders.

Jiang et al. (2020) summarized four perspectives of the dimensions of the dynamic
capabilities by scholars.

(1) The perspective of internal processes of enterprises. The dynamic capabilities are
classified as coordination, integration, learning, and reconfiguration capabilities (Eisenhardt &
Martin, 2000; Teece et al., 1997). This theoretical perspective focuses on how enterprises, when
faced with internal and external resource and capability bases, can update and strengthen their
intrinsic core competitiveness through effective integration, rational allocation, and flexible
reorganization and adjustment of these resources and capabilities in a timely manner in response
to changes in the external environment. The enhancement of such capabilities helps enterprises
to continuously launch high-quality products and services that meet the market demands, create
greater added value for customers, and thus ensure that they maintain a leading position in the
competition. It is also worth noting that enterprises that have built competitive advantages
generally have excellent resource integration capabilities, which is reflected not only in being
able to optimize the mix of resources at their disposal, but also in driving strategic
transformation and upgrading through resource integration.

(2) The perspective of environment. Teece (2007) divides dynamic capabilities into three
aspects: environmental sensing, environmental adaptation, and environmental reshaping
capability. He believes that the dynamic capabilities of enterprises are essentially the ability to
actively adapt to changes in the external environment, and emphasizes that enterprises are not
merely passively adapting to environmental changes, but are capable of influencing and
transforming their environments through a series of proactive behaviors.

(3) The perspective of organizational learning and knowledge management. Dynamic
capabilities are divided into external knowledge acquisition, knowledge internalization,
knowledge innovation capacity (Camisén & Forés, 2010). Scholars have pointed out that the
process of knowledge acquisition by enterprises is essentially a process of continuous

development and evolution of their dynamic capabilities. Through the continuous learning and
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accumulation of external knowledge, enterprises can continuously enhance their ability to
anticipate future environmental changes, and, in turn, effectively adjust and reconfigure their
resources accordingly to adapt to and conquer the changing external environment (Zollo &
Winter, 2002). In addition, the enterprise not only enhances its own dynamic abilities in this
process, but also establishes a unique knowledge reserve and knowledge chain through
continuous accumulation and deepening of knowledge, which is difficult to be copied by
competitors, and thus wins a significant competitive advantage for the enterprise.

(4) The perspective of enterprise life cycle. Enterprises in different life cycles will also
show different characteristics in the construction and evolution of their capability systems.
From the perspective of the five core dimensions of strategic isolation mechanism, resource
integration capability, learning capability, environmental adaptability and organizational
change capability, enterprises first need to identify and target key and valuable rare resources
in the external environment, and optimize internal resource allocation and strengthen
collaboration among resources by acquiring and integrating these resources, so as to enhance
their adaptability to changes in the external environment. This process will prompt enterprises
to continuously adjust their internal management mechanisms and enhance their dynamic
capabilities, so that they can evolve continuously with changes in the external environment
(Dong et al., 2011).

Although scholars have carried out fruitful research on the division of dynamic capability
dimensions, there is no uniform opinion on the specific division of dimensions so far, and it is
necessary for researchers to choose specific dimensions according to theoretical perspectives,

research objects, and data types.
2.4.3 Measurement of the dynamic capabilities

At first, research on dynamic capabilities is mainly dependent on theoretical deduction, so it is
criticized by scholars for the lack of empirical research. Therefore, scholars have carried out
fruitful research on measurement of dynamic capabilities. Since the concept of dynamic
capabilities is relatively abstract, scholars at home and abroad mainly use questionnaire for
measurements (Jiao & Cui, 2008). However, the cross-sectional data represented by
questionnaires actually cannot reflect the evolutionary nature of dynamic capabilities. With the
deepening of research, the understanding of the connotation of dynamic capabilities has
deepened, and scholars have also tried to measure dynamic capabilities by integration of

questionnaire survey and secondary panel data or secondary data only.
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Jiao and Cui (2008) summarized the research of related scholars on the operationalization
of dynamic capabilities, and the measurement methods used are mainly as follows.

(1) Measurement based on the components of dynamic capabilities. Scholars mainly
measure dynamic capabilities from this aspect. Li and Wang (2004) believe that the differences
in the performance of enterprises in the same industry are related to the three core attributes of
dynamic capabilities, namely, the timing of resource allocation, the cost control of resource
allocation, and the learning and imitation capability of resource allocation. The differences in
these three attributes of dynamic capabilities between enterprises give rise to differences in their
corporate performance, but such differences are not permanent and do not have long-term
stability. He et al. (2006) reviewed the manifestations of dynamic capabilities from several
aspects of enterprises. First, enterprises should have market potential in the market competition,
which is mainly reflected in the quality advantage, cost advantage, and the extended advantage
of technological innovation, or a combination of these advantages. Second, organizational
learning should not only be limited to the accumulation and transformation of internal
knowledge, for example, there should be an incentive mechanism to stimulate the efficiency of
learning within the enterprise, a sound training system and employee education system, but also
involve communication with other organizations, as well as imitation and learning activities.
Third, organizational change emphasizes the spirit of innovation and entrepreneurship within
the enterprises, which requires the enterprises to maintain sufficient organizational flexibility
in the face of fast-changing market competition, and this strategic flexibility not only relies on
the strategic responsiveness of the entrepreneur individually, but also requires that the
enterprise’s organizational structure can quickly adapt to the entrepreneur’s strategic decisions
and make corresponding adjustments. In addition, the strategic isolation mechanism is also an
important factor, emphasizing that enterprises should have the self-protection ability to prevent
the loss of core competence and protect their competitive advantages. Therefore, it is suggested
that the dynamic capabilities of enterprises can be measured from the following six dimensions:
customer value orientation, core technology and its support system, organizational structure and
support system, institutional guarantee mechanism, renewal drive of innovation capability and
strategic isolation mechanism.

(2) Measurement based on the characteristics of dynamic capabilities. Teece et al. (1997),
after revisiting the resource-based theory of the firm, propose a measurement approach based
on characteristics of dynamic capabilities. They assess the rarity of capabilities by comparing
the differences in capability levels across firms; and the inimitability of capabilities is measured

by examining the persistence of such differences. In other words, if a firm shows a significant
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and persistent advantage over its competitors in a particular capability, it can be considered to
have a high degree of rarity and inimitability in terms of the dynamic capabilities. The strategic
significance of any particular capability ultimately depends on its impact on a firm’s
competitive position or on its role in determining factors such as long-term survival, sales,
profitability and market share of the firm. In turbulent environments, firms that systematically
review their knowledge of organizational “architecture” may outperform their competitors, and
they take “architecture”, “integration”, or “combination” capabilities as the source of sustained
competitive advantage. Lei (2007) measured the dynamic capabilities of enterprises through
the integration, reconfiguration, learning and transformation capabilities and the impact of the
dynamic capabilities on corporate performance. The resource integration, reconfiguration and
learning are meaningful only when corporate resources are abundant. To be specific, dynamic
capabilities are the ability of a firm to integrate and coordinate internal and external resources,
acquire and internalize new knowledge from other organizations, and transform and reconfigure
its initiating resource base into new processes or practices. For technology-based firms,
dynamic capabilities or the ability to adapt to rapid environmental change are particularly
important for survival.

(3) Measurement based on various business activities of an enterprise. Sher and Lee (2004),
in their study of how endogenous and exogenous knowledge can be managed through the
effective use of information technology in order to enhance dynamic capabilities, assessed
organizational learning from a number of dimensions. These dimensions include: the
effectiveness of corporate learning of new knowledge, the precision and quality of corporate
decision-making, the ability of internal communication and coordination, the speed and
sensitivity of response to external changes, the ability to integrate resources and innovate in the
process of new product development, the ability to accumulate and pass on knowledge, the
efficiency in the use of resources, and the ability to maintain and deepen customer relationships.
By considering these aspects, they attempt to comprehensively understand and quantify how IT
applications can facilitate organizational learning and thus enhance dynamic capabilities.
Research on strategic management is also paying more attention to the theoretical and empirical
convergence of knowledge management from the perspective of dynamic capabilities.
Knowledge is usually contained in the business process management function, and the business
functions contain the knowledge of the products, markets, and customers for sales purposes,
lessons learned from project or product development, knowledge around information system
implementation, and the competitive intelligence of the strategy and planning functions, as well

as the “learning history”. Effective and efficient knowledge flows within an organization are
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critical to building and maintaining dynamic capabilities, and knowledge management is a
major source of quality improvement and business excellence.

With the increasing business opportunities and intensifying global competition, there is a
need for proactive knowledge management tools, new competencies, and the ability to update
and reconfigure existing competencies. The scenario process builds an interactive and
structured social environment for organizational communication. First, different numbers of
individuals from different organizations form a knowledge network for a given task in order to
create and share new knowledge; second, the participants of the scenario process continue to
express tacit knowledge, and then construct the scenario, which is the integration of new
knowledge; the last stage of the scenario process is the realization of the created scenarios,
which allows the created explicit knowledge can be internalized during the scenario process
and new competencies are developed through learning by doing. These created new knowledge
is transferred and disseminated to the organization of the network, and create additional value
for the network through sharing and learning by doing. The internalization of scenarios makes
it possible to rethink organizational processes, and collaborative learning brings diversity of
ideas into closer knowledge sharing (Bergman et al., 2004). Based on the knowledge
management perspective in their empirical model, Cepeda and Vera (2007) capture the
knowledge management processes behind dynamic capabilities development and utilization,
examine their impact on operational competence, and measure the dynamic capabilities through
knowledge reconfiguration capabilities. Their research illustrates that the knowledge evolution
can be subdivided into four key links: innovative evolution, internal screening, replicative
diffusion, and solidified transmission, which correspondingly map onto four commonly shared
insights for a multilevel understanding of dynamic capabilities. First, the essence of any
capability is the organizational procedures and routines constructed on the basis of knowledge;
second, the starting conditions of dynamic capabilities include the initial setting of the
enterprise’s original combination of resources and established operating habits; third, the
mechanism of dynamic capabilities is reflected in the in-depth transformation of the enterprise’s
internal knowledge resources and operating traditions; and fourth, the results of dynamic
capabilities are manifested in the formation of a completely new pattern of resource allocation

and the improved configuration of working habits.
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2.4.4 Application of the dynamic capabilities in healthcare service

The dynamic capabilities theory has been widely studied and applied in management, involving
many aspects such as corporate strategy, organizational structure, innovation management,
knowledge management, and resource allocation, and has become an important theoretical basis
for the formulation of corporate strategy.

With the continuous deepening of the research on dynamic capabilities, more foreign
scholars have have begun to apply this theoretical framework to the research on capability
development in the healthcare industry. As early as 1969, Kerr and Trantow (1969) clarified the
starting point and end point of healthcare capacity building from a purpose-oriented perspective,
and they argue that the key to the capacity of healthcare services lies in the effective response
to community health needs. In contrast, Fraser and Greenhalgh (2001) defined capability from
a potential growth perspective as a state of being able to adapt to changes in the environment,
create new knowledge, and continually improve effectiveness, ensuring that healthcare
organizations are able to keep up with the times and provide high quality healthcare services
that match the demands in a rapidly changing environment. In addition, Epstein and Hundert
(2002) defined the concept of professional competence from the perspective of professionalism
of healthcare professionals, the core resource of healthcare services, namely, the habitual and
judicious use of communication skills, professional knowledge, technical skills, clinical
judgment, and appropriate emotions and values that healthcare professionals should possess.
Together, these form the basis of their daily work in serving the well-being of individuals and
communities.

Although the above views are all about the concept of dynamic capabilities, the current
mainstream research in academia focuses more on the relationship between dynamic
capabilities and competitiveness enhancement, performance evaluation, healthcare service
quality, and economic benefits in the healthcare field, while there are relatively few specific
empirical studies on how regional medical laboratory centers can use dynamic capabilities to

optimize the quality of their services.
2.5 Chapter summary
In this chapter, we summarize and introduce the relevant studies as well as theories involved in

this study, aiming to clarify the direction of innovation and lay a theoretical foundation for

subsequent research. We first review relevant studies on healthcare service quality and find that
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most of them use the Gap Model of Service Quality as an analytical tool, and use the
SERVQUAL model developed by the Parasuraman, A., Zeithaml, V. A., & Berry, L. L. team as
the assessment tool. It is believed that service quality problems are caused by a series of gaps
in the different stages of service delivery, including cognition gap, standard gap, delivery gap,
communication gaps, and perception gap. The Gap Model of Service Quality analyzes the
causes of quality problems by measuring the gap between service expectations and service
perceptions, and continuously bridges the gap between service quality provision and customers’
actual needs, thus providing a reference for continuous quality improvement. Although the
SERVQUAL model and the Gap Model of Service Quality have been widely used in existing
research on service quality in the healthcare field, we have not found any research that has
developed a service quality measurement scale for the regional medical laboratory centers.

In addition, this chapter introduces the stakeholder theory and the dynamic capabilities
theory. The former is the mainstream research perspective in the field of corporate social
responsibility, and the latter is an emerging research direction in the field of strategic
management. With the continuous improvement of the theoretical system, the research objects
and application boundary of the two are expanding, and the relevant application research in the
field of health care is gradually increasing. However, we have not found any research on the

application of the two theories in the study of regional medical laboratory centers.
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Chapter 3: Practical Exploration of Regional Medical Laboratory

Centers

3.1 Overview of the development of regional medical laboratory centers in
China

The healthcare service industry is the part of the medical and healthcare industry that directly
faces the general public, and is a direct representation of a country’s medical level. China’s
healthcare service market continues to grow at a high rate. In terms of the total revenue
generated by various types of medical institutions, the total size of the medical service market
in China increased from RMB 3,698 billion yuan in 2017 to RMB 5,207 billion yuan in 2021,
with a compound growth rate of 8.9%. Medical testing and pathological diagnosis is a core
segment of the industry, and its development plays a crucial role in meeting the demand for
equal access to high-quality medical services for residents. Internationally speaking, regional
medical laboratory centers are mostly independent medical laboratories. They are service-
oriented medical institutions with independent legal personality and market-oriented operation,
and most of them are privately-run (Chen et al., 2021). In the United States, Germany, Australia,
Japan and other developed countries, independent medical laboratories have become core
components of regional medical laboratory services. In China, the development of regional
medical laboratory centers also started from the model of independent medical laboratories.
Many healthcare institutions in China, especially small community hospitals and private
hospitals, tend to send test specimens to independent medical laboratories for testing, which not
only meets the clinical needs, but also saves manpower, material and financial resources.

With the rapid development of in-vitro diagnosis industry and national policy support,
China’s regional medical laboratory centers are experiencing a period of rapid development,
and are gradually becoming an important support for the implementation of the hierarchical
diagnosis and treatment policy. By continuously improving the quality and efficiency of testing
services, regional medical laboratory centers are playing an increasingly important role in
optimizing the allocation of medical resources and promoting equalization of medical services.
On the whole, the development of China’s regional medical laboratory center shows the

following characteristics.
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Good market prospect and great potential. Data of 2018 shows that the market share of
independent medical laboratories reached 38% in the US, and the clinical testing volume of the
two major independent medical laboratories, Quest and Labcorp, accounted for 24% of the
overall testing volume across America. The market share of independent medical laboratories
in the Europe reached 53%, and this figure was 60% in Germany. The market share of
independent medical laboratories in Australia reached as high as 80%.

Compared with developed countries, the overall penetration of the third-party testing
industry in China is currently low, with a percentage of only about 5%. It is not only because
of'the large proportion of secondary and tertiary public hospitals and the small volume of private
medical services, but also due to the impact of the current medical service charging policy that
obstructs incentives for outsourcing of testing services. By the end of 2018, the numbers of
medical imaging diagnostic centers, medical testing laboratories, pathological diagnosis centers,
and hemodialysis centers nationwide were 633, 1,495, 318, and 559, respectively, up by 48.2%,
73.4%, 40.7%, and 104% compared with the end of 2017. In the future, thanks to the
implementation of hierarchical diagnosis and treatment and medical insurance fee control, the
testing volume of the secondary and primary hospitals will increase. However, due to the
constraints of capacity and pressure of cost control, hospitals will be more motivated to
outsource the tasks to third-party testing centers. In addition, with the full implementation of
the policy of DRGs and the development and growth of private hospitals, the penetration rate
of third-party medical testing market will be further increased.

Multi-party participation and rapid development. In recent years, under the support of
national policy, the number of third-party testing centers has witnessed rapid growth, and there
had been 1,275 testing centers by the first half of 2018. In the upstream of the In Vitro
Diagnostic Products (IVD) industry chain, manufacturers, distributors, as well as organizations
with resources related to the pharmaceutical industry and other industry investors have been
involved in the industry. However, given that the industry has initially formed a relatively solid
competitive landscape and has high barriers to entry, involving key technological barriers, a
pool of professionals, advanced management systems, and adequate financial support, it is
expected that organizations new to the industry will face a severe test of development in the
new economic environment.

At present, the third-party regional laboratory center market presents a diversified and
differentiated competitive situation, with various types of participants competing to enter,
which has promoted the development and prosperity of the entire industry. In terms of

ownership, there are private third-party medical laboratories, led by KingMed Diagnostics and
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Dian Diagnostics, as well as testing centers that rely on public hospitals, such as the Shenzhen
Luohu District Medical Laboratory Center. In terms of disciplinary, there are comprehensive
test centers (such as KingMed Diagnostics), as well as specialized test centers (such as the
Beijing Genomics Institute). In terms of business operation, there are chained test centers, as
well as independent laboratories. In terms of the capital market, there are listed group
companies as well as unlisted companies. In terms of future development potential, leading
organizations, mainly listed companies, have large market share and obvious comprehensive
advantages, and will continue to lead the development of the industry.

The development of the industry has initially taken on the situation of “The strong keep
getting stronger, while the weak keep getting weaker”, but there is still a large gap compared
with foreign counterparts. China’s foreign medical testing services can be traced back to the
Yangzhou Medical Laboratory Center in the 1980s, but the first independent medical laboratory
was the KingMed Medical Laboratory Center established in 1994 in Guangzhou, which marks
the start of China’s independent medical laboratory. At present, among China’s regional medical
laboratory centers, third-party medical laboratories are still the main force. According to
statistics, there are more than 1,300 independent medical laboratories in China currently.
Independent medical laboratories with strong competitiveness have begun to explore cross-
regional and chained business model, and some of them have been successfully listed in the
stock market.

In the Chinese market, the four leading organizations have a relatively large market share,
occupying about 70% of the outsourcing market, demonstrating obvious advantages in
economy of scale. However, compared with mature foreign counterparts, the Chinese medical
testing centers are still in the early stages of development, especially in terms of laboratory size
and the number of test items. For example, the foreign testing company Quest offers more than
3500 test items, the independent medical laboratories occupy a market share of 67% in Japan,
of which BML independent medical laboratory has more than 40 branches and offers more than
4000 testing items, while the laboratories in China usually offer about 2,600 testing items (Guo
etal., 2018).

3.2 Policy support
At present, there is an obvious imbalance in the geographic distribution of China’s medical and
healthcare resources, with a large number of high-quality medical resources concentrated in

tertiary general hospitals, while primary healthcare organizations are often faced with the
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problem of insufficient high-quality medical resources, and are therefore unable to adequately
meet the medical needs of the general public. The limited technical level of the medical staff in
the primary healthcare institutions lowers the residents’ trust in them as well as the initial
consultation rate, which also indirectly leads to the failure to effectively utilize the many
medical resources of primary health care institutions, and even the idleness and waste of
resources. As China is entering a new era, the main contradiction in society has undergone
profound changes. In the face of the new normal, new characteristics and new requirements of
economic development, the contradiction between the existing healthcare service system and
the people’s growing demands for multi-level and all-around healthcare is becoming
increasingly apparent. How to appropriately solve the problem of “unbalanced and insufficient”
development of medical resources, seek a harmonious balance between equity and efficiency,
and find a collaborative path between the government-led and market-oriented mechanisms, so
as to promote the optimization and upgrading of the structure of medical and healthcare
resource allocation, improve the convenience, fairness, and accessibility of healthcare services,
and enable every citizen to enjoy healthcare services with better quality in a more equitable
manner, so as to enhance the people’s sense of security, happiness and fulfillment in their lives,
these issues have triggered extensive attention and in-depth discussions among the government,
academia and all sectors of society.

In order to further deepen the reform of the medical and health system, improve the service
efficiency of medical resources, promote the sinking of high-quality medical resources, and
give full play to the government’s role of macro-control and market allocation of resources, in
recent years, the Chinese government has issued a series of guiding policies at various levels
which encourage to fully utilize social resources, establish regional medical laboratory centers,
optimize the allocation of medical resources such as regional inspection and testing, promote
the high-level homogeneity of regional inspection and testing services, and realize the overall
improvement of regional medical service capabilities, thereby ensuring the quality and safety
of medical care, and providing residents with better quality, more convenient medical and health
services. Relevant major policies are as follows:

China’s General Office of the State Council (2012) encouraged to explore and establish
centralized laboratory centers in the Opinions on the Comprehensive Reform Pilots of County-
level Public Hospitals.

The General Office of the State Council (2013) pointed out that “it is necessary to
rigorously promote and support the development of third-party medical service institutions, and

guide and develop professional medical laboratory centers and imaging centers” in Opinions of
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the State Council on Promoting the Development of Health Service Industry.

The General Office of the State Council (2015) once again clarified that “it is necessary to
explore the establishment of independent regional medical laboratory institutions, pathological
diagnosis institutions, medical imaging institutions, disinfection supply institutions and blood
purification institutions, thus achieving regional resource sharing” in Implementing Opinions
of the General Office of the State Council on the Full Implementation of the Comprehensive
Reform of County-level Public Hospitals and Guiding Opinions of the General Office of the
State Council on Boosting the Construction of a Tiered Diagnosis and Treatment System.

The State Council ( 2016) pointed out to guide and develop professional medical laboratory
centers, medical imaging centers and pathological diagnosis centers in Qutline of the Plan for
“Healthy China 2030

In the same year, in order to facilitate the implementation of relevant policies issued by the
State Council, China’s National Health Commission (2016) issued Notice on the Basic
Standards and Management Regulations for Medical Inspection Laboratory (Trial), pointing
out that “medical imaging diagnosis centers and medical laboratories can be independent
medical institutions, and applicants who plan to open a group or chain medical imaging
diagnosis center or medical laboratory center can be given priority for approval”.

The General Office of the State Council (2017) issued Guiding Opinions on Promoting the
Construction and Development of Medical Alliances, making it clear that medical alliances can
set up medical testing centers to provide member institutions with integrated medical services.

In Notification on Further Reforming and Perfecting the Examination and Approval of
Medical Institutions and Physicians, the National Administration of TCM (2018a) indicated
that under the premise of ensuring the quality and safety of medical care, medical institutions
may entrust independent medical laboratories, pathological diagnosis centers, or other eligible
medical institutions to provide services such as medical testing and pathological diagnosis, with
the entrust agreement as the registration record for corresponding diagnosis or treatment items.

In Notification on the “Five Initiatives” to Promote Information Convenience, the Office
of Guangdong Provincial Health Commission (2019) pointed out that public health
administrative departments at or above the prefecture level should establish medical testing,
medical imaging, and pathological quality control centers as soon as possible, strengthen
medical quality control, and medical groups and alliances should formulate and implement
work processes and systems for the mutual recognition and sharing of such information as
medical testing, medical imaging, and pathological examinations”.

In terms of how to further improve the utilization rate of medical resources, reduce medical
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costs for the public, and ensure the quality and safety of medical care, the National Health
Commission (2022) formulated Notice on Issuing the Management Regulations of the Mutual
Recognition of Inspection and Testing Results among Medical Institutions, pointing out that
medical institutions should carry out mutual recognition of inspection and testing results in
accordance with the principle of “taking the guarantee of quality and safety as the bottom line,
quality control as the premise, reducing the burden on patients as the guidance, meeting the
needs of diagnosis and treatment as the foundation, and judgment of the consulting physician

as the standard”.

3.3 Needs of the times

The emergence of the regional medical laboratory center is the reality of the reform and
development of China’s medical services, with its special practical background and the needs
of the times, and it is a useful supplement to and improvement of China’s primary healthcare
services.

The high-quality medical resources in China are insufficient in quantity, unreasonable in
resource allocation structure and uneven in geographic distribution. According to the 2021
China’s healthcare development statistical bulletin, the number of visits to primary medical
institutions accounted for 50.2% of the total number of visits to medical institutions in China.
However, most high-quality healthcare resources are concentrated in grade A tertiary hospitals
in large and medium-sized cities. With the continuous growth of Chinese residents' demand for
high-quality medical services, primary medical institutions are facing great challenges in
meeting the diversified diagnosis and treatment needs and health management demands of the
public. Therefore, optimizing the distribution of medical resources and upgrading the capacity
of primary healthcare services have become important tasks in the reform of China's medical
system.

The service capacity of primary medical institutions in China cannot meet the public
demands. First of all, the hardware resources of primary medical institutions are limited. The
room of development for clinical laboratory department in primary medical institutions is
limited. The simple equipment and few testing items lead to low service quality and capacity.
Medical institutions at all levels have great demands for new testing items to provide accurate,
fast, and high-quality medical testing services. Second, primary healthcare institutions fail to
form an effective homogenized, synchronized, and consistent management. The primary

healthcare institutions are backward in application of information technology and digital
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technology, the testing information cannot be shared within the region, there is no unified
quality control standards, and timeliness and uniformity of test reports cannot be guaranteed.
Finally, the clinical service capacity of primary healthcare institutions is very limited. Clinical
laboratory departments in primary healthcare institutions lack awareness to support the clinical
services, the new testing technologies and methods emerge one after another, clinical promotion
and training is generally insufficient, and clinicians fail to form a clear understanding of the
new technologies or new testing items. Therefore, the testing quality cannot be effectively
controlled, resulting in clinical risk.

At present, the primary healthcare institutions generally face problems such as failure to
meet clinical needs, backward equipment, lack of quality management system, lack of
laboratory information system, and inadequate professional quality of the testing personnel. In
addition, the medical testing instruments and methodology of the primary healthcare
institutions are different, and the quality control standards are different, so it is difficult to
achieve mutual recognition of test results, and repeated testing cannot be avoided.

Multiple factors have led to the shortage of health professionals. Unreasonable staff
structure among regional medical institutions has led to inefficiency and shortage of personnel
in primary hospitals. Community health centers have a large number of contracted personnel,
all of whom are dispatched through the purchase of services by a third party, with low wages
and high mobility, which is not conducive to business development and talent cultivation, and
also leads to internal instability because of different pay for the same post due to differences in
status. The lack of flexibility in adjusting the recruitment requirements has led to a long-term
shortage of professional and technical personnel, as well as frustration of the sense of belonging
and enthusiasm for the contracted employees, which has seriously impeded the long-term
development of community health centers. There is insufficient room for the growth of talents,
with few job posts for those with intermediate and senior professional titles. The mechanism
for personnel training is imperfect, and the technical and management level is yet to be
improved. Medical staff in district healthcare institutions cannot be exchanged to community
health service centers due to different natures of public institutions and different ways of
financial subsidies, so the community health service centers are limited in recruitment and
training of reserve talents.

Regional medical laboratory centers play a key role in this context by integrating and
optimizing the existing medical testing resources, and constructing a unified testing technology
system, information management system, and strict quality control standards, aiming to achieve

the standardization of testing services and mutual recognition of results among different
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medical institutions, thus effectively enhancing the overall diagnosis and treatment level of
primary medical institutions and strongly promoting the implementation of hierarchical

diagnosis and treatment system in China (Chen et al., 2021).
3.4 Typical models

Regional medical laboratory centers are established based on the allocation of medical
resources and testing needs of the local areas, with a variety of development models. The
common core of the development is the laboratory construction and management, test samples
and test information transmission mode. In the regional medical laboratory center, generally the
institutions with sufficient and advanced testing equipment are treated as the regional medical
testing center laboratory, such as regional “leading” hospitals or third-party independent
medical testing laboratories. The rest of the medical institutions in the regional medical
laboratory center transport the test samples through the cold chain to the regional medical
testing center laboratory, the test reports will be transmitted back to the medical institutions
through the network after the tests are completed.

Development of China’s regional medical laboratory centers are mainly based on the
following models: (1) Regional medical laboratory center established on the basis of the
laboratory departments of large general hospitals in the region, such as the Shanghai Songjiang
model. This model makes full use of the technical and resource advantages of large hospitals’
laboratory departments, expanding them into testing service centers that serve a larger region;
(2) Regional medical laboratory center with independent legal person status established in the
region, such as Jiangsu Changshu model and Shenzhen Luohu model. These centers operate
independently and provide medical testing services through a centralized and specialized
approach; (3) Regional medical laboratory center built through direct participation of
independent medical laboratories in medical alliances, such as KingMed Diagnostics, Dian
Diagnostics, Adicon, Daan Gene, and Shanghai Topgen Biopharm Topgen. Through
cooperation with medical institutions at all levels, they provide efficient and high-quality testing
services; (4) Regional medical laboratory center jointly built by independent medical
laboratories and regional leading hospitals or professional organizations, such as Guangdong
Qingyuan model and Hunan Zhuzhou model. This model leverages the complementary
strengths of both parties to achieve resource sharing and synergistic development; (5) Regional
medical laboratory centers jointly built by in vitro diagnostics companies and regional leading
hospitals, such as Autobio, MedicalSystem Biotechnology, and Hybribio. This model improves

the overall service level and efficiency by integrating the R&D, manufacturing and testing
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services of in vitro diagnostic products; (6) Regional medical laboratory centers jointly built by
professional construction companies for regional medical laboratory center and regional
leading hospitals, such as Xrun Medical (Henan Lingbao model and Hubei Jingshan model).
This model combines the advanced management experience of specialized companies and the
rich clinical resources of hospitals to create a high-quality regional medical testing service
platform (Chen et al., 2021).

(1) Shanghai Songjiang model: Shanghai Songjiang District Regional Clinical Laboratory
Center was established in November 2011 under the overall planning of the Health Bureau. The
operation mode of the center is unique. Through collaboration with the Health Bureau platform,
18 community healthcare institutions in the district send the test specimens other than the three
routine items to the center through cooperation with professional private logistics companies
for centralized testing. The testing center has eight specialized testing units, including an
emergency room, a clinical testing room, a biochemical and immunological room, a cellular
room, a PCR room, a bacterial room, a tuberculosis testing room, and an infectious disease
testing room. The center mainly relies on the strong technical support from the Department of
Laboratory Medicine of Songjiang District Central Hospital, and is responsible for the testing
and inspection tasks of community healthcare centers (other than the three major routine testing
items) and some secondary hospitals in the region. In the process of operation, the testing center
adopts a centralized testing mode and closely relies on information technology means to realize
the functions of automated collection, transmission, processing and storage of specimen
information and testing information among different medical units, as well as the two-way
identification and interactive work of testing instruments, thus improving the testing efficiency
and service quality.

(2) Shenzhen Luohu model: the Luohu Hospital Group Medical Laboratory Center is in
charge of the medical laboratory of the Shenzhen Luohu Hospital Group as well as the Luohu
Port Medical Laboratory of Shenzhen Luohu Hospital Group, covering an area of more than
8,000 square meters. Luohu Hospital Group Medical Laboratory Center consists of 5 hospitals
and 43 community health centers, and the daily testing and transportation tasks are complicated.
Among them, Luohu District People’s Hospital, Luohu District Maternal and Child Health
Hospital, and Luohu District Hospital of Traditional Chinese Medicine have a large number of
test samples and test tube preparations that need to be transported to the Medical Laboratory
Center of Luohu Hospital Group for testing. Luohu Hospital Group Medical Laboratory Center
offers a wide range of tests covering clinical hematology, clinical fluid, clinical immunology,

clinical biochemistry, clinical microbiology, clinical molecular biology and clinical
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cytogenetics, totaling more than 1,000 items. As a large-scale, comprehensive and modern
regional medical testing center, the center is not only committed to providing comprehensive
clinical testing services, but also plays an important role in transformation and application of
scientific research, and teaching results. It is worth mentioning that the center is one of the first
laboratories authorized to carry out COVID-19 nucleic acid testing in Shenzhen, and its total
volume of nucleic acid tests among public medical institutions in Guangdong is among the
highest, of which the highest testing volume in a single day exceeded 1 million, showing a very
high level of testing capacity and emergency response.

(3) KingMed model: Guangzhou Conghua District Health Bureau actively promotes the
development of Conghua Medical Laboratory Alliance and views the Conghua KingMed
Medical Laboratory Center as a regional medical testing center hub. The Conghua Medical
Laboratory Alliance is established with the Conghua KingMed Laboratory Center as the core,
and 3 grade A secondary hospitals, 4 community health service centers and 8 township health
centers as the members. This initiative aims to make full use of the existing medical testing and
diagnostic resources in Conghua, achieve vertical integration of resources in public healthcare
institutions at the city and district levels, and gradually achieve the sharing of testing resources
within the alliance, thereby enhancing the testing and diagnostic level and efficiency of the
entire region, and better serving the inter-hospital collaborative services such as hierarchical
diagnosis and treatment and referral appointments. In addition, the Health Bureau has also
established a cooperation mechanism for inspection and diagnosis between medical institutions
in the region and third-party independent medical laboratories (such as KingMed) through the
introduction of a commissioned testing model. In this way, residents in the region can make
appointments or receive medical testing services of the same level as those of high-level
hospitals at primary healthcare institutions, which strongly promotes the implementation of the
hierarchical diagnosis and treatment policy and facilitates the mutual recognition of the testing
results.

(4) “West China Model” (West China Laboratory Discipline Alliance): West China
Laboratory Discipline Alliance is a cross-regional collaborative organization initiated by West
China Medical Alliance and established by the Department of Laboratory Medicine of West
China Hospital. The alliance adheres to the principle of “open and dynamic” cooperation, and
builds an alliance operation system featuring “resource integration and result sharing” with
extensive coverage through integration of “online” remote collaboration and “on-site” field
interaction. At present, the alliance has absorbed more than 300 medical institutions from

Sichuan, Chongqing, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Guangxi, Xinjiang and Tibet
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in 10 provinces and municipalities. A cross-regional and cross-level network of the West China
Laboratory Medicine Alliance has been established, aiming to improve the overall level of
medical technology, and promote academic exchanges and common development among
disciplines.

(5) Ma’anshan model: The Clinical Laboratory Center of Ma’anshan Municipal Medical
Group is a product of the integration and formation of the Laboratory Departments of the
Group’s medical branches, which include the Municipal People’s Hospital, the Maternal and
Child Health Hospital, the Municipal Hospital of Traditional Chinese Medicine and the
Municipal Hospital of Infectious Diseases. The Ma’anshan Regional Clinical Laboratory
Center relies on the regional collaborative medical platform for clinical testing centers set up
by the Group to build its digital service network. The center consists of six professional
departments, including clinical examination room, biochemistry room, immunity room,
bacteriology room, PCR room and tuberculosis testing room, and they are fully responsible for
all the clinical testing tasks of all the medical branches in the Group and shoulder the tasks of
scientific research and teaching. In addition, the center’s service radiation is not only limited to
the group, but also covers the medical institutions in the whole city and the surrounding areas.
It provides a full range of clinical testing services and technical support, which effectively
promotes the sharing of medical resources and cooperation within the region, and improves the
overall quality and efficiency of medical services.

(6) Xrun medical model: Founded in May 2017, Shanghai Xrun is a professional regional
medical testing center construction company, and its main business is to provide regional
medical testing center construction program for the medical community, medical consortium or
medical group and other regional leading hospitals. Its services include construction programs
of regional medical testing information platform, regional biological samples logistics system,
regional test operation management system, and the central lab platform supply chain. Shanghai
Xrun has assisted in the construction of three regional medical testing centers, including Hubei
Jingshan model, Yunnan Anning model and Henan Lingbao model.

The development of clinical medical laboratory centers in China is in the initial and
developmental stage, and the construction and application of such centers in many regions are
not yet mature enough. Most of the existing successful clinical testing centers are operated
under a service model combining government guidance and private capital participation. These
regional clinical medical testing centers are generally equipped with specialized departments
such as emergency rooms, biochemistry and immunology rooms, cellular rooms, PCR

laboratories, bacteriology rooms, tuberculosis laboratories, and infectious disease laboratories,
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so as to provide comprehensive testing services. On the basis of information technology and
project transformation as a strong support, the regional clinical medical laboratory centers
actively promote the standardized integration and construction of health service centers in the
region, and effectively realize the optimal allocation of health resources. In this way, the
laboratory centers can better reduce the ineffective consumption and waste of medical resources,
improve the overall effectiveness of medical services, and provide patients with more
convenient and efficient medical services. In addition, it also brings a synergistic effect to the
medical institutions within the region, which is conducive to promoting the implementation of
the hierarchical diagnosis and treatment system and the balanced development of the healthcare

industry (He et al., 2020).
3.5 Construction goal

The construction of regional medical laboratory centers is aimed at integrating or introducing
high-quality testing resources, enhancing the level of regional medical testing, optimizing the
allocation of medical resources, improving efficiency, reducing costs, improving the testing
level in the grassroots level, facilitating the hierarchical diagnosis and treatment, establishing a
database platform, and accelerating the clinical application of high-tech testing items.

(1) Integrate or introduce high-quality testing resources to enhance the level of regional
medical testing

In the planning and construction of the regional medical laboratory centers, they focus on
a comprehensive and scientific integration in the distribution of testing resources within the
region. Based on the existing medical resources in the region and its future development plan,
the center will sort out, optimize and supplement the key resources of medical institutions at all
levels such as testing items, testing equipment and testing personnel, and strive to maximize
the utilization of regional medical resource endowment, so as to prevent unnecessary overlap
and waste of resources. Through such integration and planning, the regional medical laboratory
centers aim to achieve efficiency, specialization and standardization of testing services in the
region. It can not only enhance the quality and efficiency of testing, but also reduce healthcare
costs through resource sharing and optimal allocation, promote the overall level of healthcare
services in the region, and help to achieve hierarchical diagnosis and treatment and fair
distribution of healthcare resources. In the implementation of hierarchical diagnosis and
treatment and development of regional medical capacity, the regional medical laboratory center
has professional talents, advanced equipment, comprehensive testing items, and strong

laboratory management capabilities, which can promote the sinking of high-quality medical
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resources to the grassroots level. In addition to providing accurate, fast and high-quality medical
testing services, it can further promote the realization of the unified test quality standards within
the region, thereby enhancing the regional medical testing service level, promoting the level of
clinical diagnosis and treatment in the region, and effectively alleviating the problem of difficult
and expensive access to medical services (Shen et al., 2019).

Regional medical laboratory centers play an important role in optimizing the allocation of
medical resources, which can help build an information-based collaborative network between
medical laboratories at all levels to achieve immediate sharing and interaction of information.
By gathering and sharing the excellent expert team resources of regional medical testing centers,
the overall testing technology standard and service effectiveness in the region can be rapidly
improved. It is necessary to build an information network covering the laboratories of medical
institutions in the region, establish a regional testing center synergistic platform, connect the
existing medical laboratory testing instruments in each community health institution to the
platform, and centralize the tests with higher costs and poorer timeliness, so that the testing
costs can be effectively reduced and the cycle of the test report can be greatly improved.
Ultimately, the sharing of testing data and testing instruments throughout the region can be
realized.

(2) Optimize the allocation of medical resources, improve efficiency and reduce costs

The implementation of uniform quality standards and operational norms in a particular
region can lead to mutual recognition and exchange of test results between different medical
institutions in the region, thus effectively avoiding patients being forced to repeat the same test
items due to referrals and other reasons. It not only saves the patient’s medical costs, but also
reduces the burden on the health insurance fund, thereby reducing the pressure on individual
medical expenditure and government health insurance spending. The key to achieving this goal
lies in the establishment of a unified quality management system, which in turn needs to ensure
the standardization and homogenization of testing equipment, reagents, laboratory information
systems and the operation of testing personnel within the region.

Through centralized procurement and uniform distribution of testing equipment and
reagents, regional medical laboratory centers have greatly reduced their operating costs. In
addition, the integration and optimization of testing resources in the region helps avoid
redundant acquisition of testing instruments and duplication of settings. Generally speaking, a
large-scale regional medical laboratory center can include multiple medical laboratories, and
under the premise of ensuring the basic needs of social public services, they pay close attention

to the actual clinical diagnosis and treatment needs of medical institutions at all levels in the
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region, and with the help of modern information technology, they can build up a modernized
clinical laboratory network system covering diversified testing items, highlighting the
professional advantages and realizing intelligent management (Shen et al., 2019).

(3) Prioritize resources to the grassroots level, improve the level of grassroots testing, and
facilitate implementation of hierarchical diagnosis and treatment

In China, the service capacity of community health service centers is generally insufficient,
the testing and diagnostic equipment is generally outdated, and the technical personnel are also
in short supply. In order to improve this situation, the regional laboratory centers are established
to cover all laboratories within the region. The integrated management and implementation of
unified test quality standards and operating procedures can ensure that the testing quality of the
grassroots laboratories and regional medical laboratory centers are consistent. Through access
to the regional laboratory information system, primary medical institutions can share all the test
items of the regional medical laboratory center, so that patients do not need to go to a higher
level of hospitals, and can enjoy comprehensive, advanced, and high-standard medical testing
services in the community healthcare institutions. Through the strengthening of grassroots
testing capacity, we can gradually improve the overall level of medical care, promote the
prioritized allocation of high-quality medical resources to the grassroots level, and effectively
support the implementation of the hierarchical diagnosis and treatment system. The overall
improvement of the testing level within the region can bring multiple benefits as follows.

For patients, if the test results between medical institutions in the region can realize mutual
recognition, which means that patients can retrieve and print their test results in any tertiary
hospital within the regional medical laboratory center system, even if they receive tests in a
community medical institution. The unified management and sharing of test results data greatly
helps the residents in their demands for referral between different levels of healthcare
institutions. In addition to ensuring that patients can enjoy the convenience and consistency in
receiving continuous treatment, it also helps effectively avoid the additional medical costs
associated with repeated testing. Furthermore, in terms of testing items for which primary
medical institutions temporarily do not have the testing capacity, the collected clinical
specimens can be sent to the central laboratory for testing, and patients can view the test reports
in real time through mobile devices, which significantly improves the medical experience.

In promoting the sinking of high-quality medical resources to the grassroots level, when
the doctors of tertiary hospitals offer treatment in the grass-roots clinics, thanks to the complete
facilities and equipment of the regional medical laboratory centers and the quality management

system, they can accurately prescribe the test items in line with the actual needs of the patients,
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which not only facilitates the patients, but also provides the doctors with a fast, accurate
evidence-based medical basis, so that the effectiveness of the high-quality healthcare resources
can be maximized.

From the macro healthcare system and long-term development point of view, the sinking
of high-quality testing resources to the community level means that patients can enjoy testing
services equivalent to the level of services offered in tertiary hospitals in their neighborhoods,
which has undoubtedly greatly enhanced the convenience of medical care, and effectively
alleviated the pressure on the tertiary hospitals. With the improvement of the medical
technology in community health centers, although the average cost of patients receiving
treatment in the community did not increase, the average gross profit of community health
centers has increased, thus promoting the healthy development and optimization and upgrading
of the entire health care service system (Liu et al., 2012). As a result, the outpatient pressure of
tertiary medical institutions has been alleviated. This is of great significance in promoting the
long-term and healthy development of China’s medical and healthcare industry and
safeguarding and improving people’s livelihood.

(4) Establish a database platform to accelerate the clinical application of high-tech testing
items

With the continuous progress of science and technology, cutting-edge testing technologies,
such as genetic testing and special protein testing, have emerged and have been playing a crucial
role in the diagnosis, treatment and prevention of diseases, especially in the field of personalized
diagnosis and treatment of genetic and metabolic disorders and tumors. However, limited by
the number of clinical cases, investment in medical equipment and professional and technical
personnel, even large medical institutions often found it difficult to fully carry out or widely
apply such high-end testing programs. The emergence of regional medical laboratory centers is
a good solution to this problem. With its large-scale specimen testing and processing
capabilities, regional medical laboratory centers can cover the patient samples of many different
hospitals in the region, and have the ability to build up an advanced testing platform and a large-
capacity information database correspondingly. With the basis of the database and the
advantages of the team of professional laboratory experts, the regional medical laboratory
centers can establish close cooperation mechanisms with universities and medical institutions
at all levels, which can ensure the continued and stable development of high-tech projects, and
promote the extensive application of high-end testing programs in clinical practice.

This will not only help solve the diagnosis and treatment of difficult diseases, enhance the

academic level of the discipline and promote the overall development of the discipline, but also
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strongly improve the level of clinical diagnosis and treatment services at all levels of hospitals,
so that more patients can enjoy the latest and most advanced testing technology services in their
neighborhoods, which effectively promotes the equity and accessibility of the regional medical

services (He et al., 2020).
3.6 Problems and challenges

Although regional medical laboratory centers have entered a period of rapid development, and
the government has also introduced a number of favorable policies to encourage the
establishment and development of regional medical centers, as an emerging thing, regional
medical laboratory centers still face many problems and challenges, which restricts the full play
of the service potential, and reduces the quality of the services provided by the regional medical
laboratory centers in the current stage (Shen et al., 2019).

There are increasing risks such as the conflict of business operation benefits between
regional medical laboratory centers and medical institutions. The establishment of regional
medical laboratory centers is conducive to the integration of medical resources, but it also
means that the testing business of each medical institution is subject to a certain degree of
impact, which is not only reflected in the staff positions, but also in the hospital’s own business
income. The establishment of regional medical laboratory centers means that the hospital
laboratory needs to be separated from the hospital to become an independent legal entity, and
it means that the financial income and expenditure of the laboratory department must be
separated with that of the hospital. Laboratory departments occupy a pivotal position in the
financial revenue of hospitals, and their income is critical to maintenance of hospital operation.
The loss of this part of income is likely to cause financial strain of the hospital and may affect
the normal operation of the hospital. In particular, as hospitals are public institutions whose
funding is in the form of balance allocation, they are responsible for their own profits or losses.
If they lose the laboratory revenue, and the government does not give corresponding financial
subsidies to the hospitals, they will face serious financial distress. In this case, without relevant
supporting policies, the hospitals are not willing to allow the laboratories to be independent and
become an independent legal entity. Unless there is a corresponding compensation mechanism
or laboratory department can still create revenue for the hospital even after independence,
otherwise, hospitals will not easily give up the management and control of the laboratory
departments. Therefore, the premise of smooth operation is the decentralization of regional
medical institutions, and it is also necessary for relevant departments to introduce relevant

supporting policies to solve the collaborative relationship and reasonable distribution of
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benefits between regional medical institutions and regional medical laboratory center (He et al.,
2020).

Communication problems between regional medical laboratory centers and hospitals are a
major challenge in medical testing services. Effective communication and collaboration is a key
aspect of ensuring the quality of testing. Especially when there are problems with test quality
or when patients complain about the quality of service, close information exchange and
definition of responsibilities must be carried out between the laboratory department and the
clinical departments. However, after the establishment of an independent regional medical
laboratory center, as it is no longer directly under a hospital, it is possible to form a pattern of
independent operation, resulting in the phenomenon of poor information flow and weakened
willingness to communicate between the laboratory centers and each hospital.

On the one hand, the regional medical laboratory centers may not be willing to invest
excessive resources to strengthen the daily communication with the hospitals due to operational
independence. As a result, clinicians may be unable to get timely feedback on test results,
problems in the testing process may not be resolved in a timely manner, and there lacks
professional participation of testing personnel in the interpretation of test results and discussion
of difficult cases. On the other hand, the physical distance between the laboratory centers and
the hospitals may also hinder face-to-face communication and coordination meetings, lectures
and other activities. For example, the staff of the testing center may not be convenient to
participate in the on-site consultation or difficult case discussion of the clinical departments,
and it is also not convenient to carry out the training on testing-related training on the clinicians,
including the latest information on testing technology, guidance of clinical application of testing
programs, as well as standardized training on specimen collection and transportation.

Therefore, in order to overcome these problems, it is necessary to establish and improve
the long-term communication mechanism between regional medical laboratory centers and
hospitals, share testing information through the technology platform, regularly organize joint
meetings and training courses to ensure seamless integration between testing services and
clinical diagnosis and treatment, so that the laboratory centers and hospitals can work together
to improve the quality of medical services and patient satisfaction. In addition, we also need
policy support and guidance to promote the in-depth integration and cooperation between
regional medical laboratory centers and medical institutions (Ma et al., 2017).

There lacks standardized unified management mode. Regional medical laboratory centers
started late in China, with backward development quality and lack of standardized management

mode and access standards. Phenomena such as product homogenization and low-price
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competition still exist to a certain extent. The development of small and medium-sized
organizations is constrained to a certain extent by the market dominance and brand effect of
leading organizations, and the impact of newcomer forces on the original market layout should
also be noted under the new policy environment such as “Internet +” (Li, 2021).

The difficulty of pre-test sample quality control has increased. Before the test specimens of
each medical institution are sent to the regional medical laboratory center, they need to go
through a number of newly added processes such as collection, pre-treatment, transportation
and storage, and the accuracy of the results will be affected to a certain extent. The quality
control in each link has become one of the important factors in the implementation of mutual
recognition of medical testing. If the quality control of each link is not adequately safeguarded,
factors such as increasing links and contaminated specimen will lead to an increase in the error
rate and reduction of the accuracy of the test results. In addition, apart from providing technical
support for laboratory testing for large medical institutions in the surrounding area, regional
medical laboratory centers also need to focus on serving the primary medical institutions,
especially those grassroots healthcare institutions in remote areas with inconvenient
transportation. These institutions often face the problem of small specimen volume and long
transportation time. The limited number of specimens transported at one time and the long
distance not only increase the difficulty of transportation, but also significantly raise the
transportation cost. More importantly, the long-time specimen transportation may cause the test
results to suffer from non-negligible influences, which may lead to declining accuracy of the
test results, and may even damage the authority of the test results and reduce public trust.

Because of its high dependence on advanced technology and capital, the medical testing
industry needs to reach a certain scale before giving full play to the economies of scale, and it
has strict and high requirements on capital investment and professional talents. Non-chain,
small-scale independent testing centers are often difficult to attract sufficient talent and medical
resources due to insufficient size and lack of economies of scale, which limits their progress in
product innovation, technological upgrading and ability to provide comprehensive clinical
services. Laboratory centers established under the guidance of leading hospitals have a solid
foundation in terms of expertise, but they may encounter bottlenecks in terms of service drive
and the breadth and depth of regional operations when their functions extend from serving only
their own hospitals internally to serving a number of medical institutions in the surrounding
area. The laboratory centers focusing on a particular specialty area may have strong professional
testing capabilities in a particular area, but due to the relatively narrow coverage of the specialty,

they may be unable to provide comprehensive clinical testing services and cannot meet the
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diverse clinical needs. Therefore, in the construction and development of regional medical
laboratory centers, it is necessary to not only focus on economies of scale and resource
integration, but also take into account the balanced development of specialty expertise and
comprehensive service capabilities. In terms of the core competitive elements of talent, whether
the laboratory centers can attract reserve of outstanding professionals and build a talent echelon

is also an important factor affecting its ability to sustain healthy development.
3.7 Chapter summary

This chapter first explores the current development of regional medical laboratory centers from
a macro point of view, and then further focuses on the research object of this study - LW
Regional Medical Laboratory Center, to introduce its overall situation, so that readers have an
intuitive cognition of the regional medical laboratory center, which is an emerging thing with
Chinese characteristics. In the background of insufficient supply of testing services in
grassroots healthcare institutions in China and unreasonable structure of testing resources, the
government attempts to establish regional medical laboratory centers to integrate high-quality
testing resources, optimize medical resource allocation, improve efficiency, improve the level
of grassroots testing, facilitate the hierarchical diagnosis and treatment, and accelerate the
clinical application of the high-tech testing items. On the whole, China’s regional medical
laboratory centers are entering a period of rapid development. Thanks to the strong support of
national policy, the regional medical laboratory centers have presented good market
expectations and great potential. The market presents a trend of “The strong keep getting
stronger, while the weak keep getting weaker”, but there is still a large gap between the regional
medical laboratory centers in China and their foreign counterparts. The regional medical
laboratory centers in China at this stage are also facing a number of problems and challenges
such as lack of standardized unified management model, existence of uncontrollable factors in
sample turnover efficiency, increasing difficulty of pre-test sample quality control, increasing
risk of conflict of interests between regional medical laboratory centers and healthcare
institutions, product homogenization, and low-price competition, and the level of service

quality is still constrained.
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Chapter 4: Evolution of the Service Capacity of Regional Medical

Laboratory Centers from the Perspective of Dynamic Capabilities

4.1 Research design

The case study method is used to deconstruct and analyze how the LW Regional Medical
Laboratory Center improves its service quality through the development of dynamic capabilities,
and there are several reasons for it. First, the issue of how the regional medical laboratory center
improves its service quality through the development of dynamic capabilities is a typical
qualitative research question, and the case study method is the most suitable to answer the
question. The case study method presents unique advantages in exploring complex, qualitative
research questions such as “why is it s0”, “why does it happen” and “how to realize the goal”,
and it can provide a detailed, three-dimensional description and analysis of the research topic.
Second, case study has a natural advantage in presenting the characteristics of the development
and evolution process of things, which can profoundly explore and demonstrate the dynamics
and completeness of the change process. The purpose of this research is to explore how regional
medical laboratory centers improve their service quality from the perspective of dynamic
capabilities, and unravel the intrinsic link between dynamic capability improvement and service
quality enhancement. However, unfortunately, there has been inadequate exploration of this
relationship in the existing literature. Therefore, the case study method is chosen for exploratory
analysis, which can reveal the micro-operating mechanism of this process with the help of
extensive and detailed case materials and data, so as to get a more in-depth understanding and

knowledge of this research topic.
4.1.1 Selection of the case

In this study, we choose LW Regional Medical Laboratory Center as the case to study how
regional medical laboratory centers can improve service quality through the development of
dynamic capabilities. The case is selected for the following considerations. First, the principle
of representativeness. As an industry leader, LW Regional Medical Laboratory Center occupies
a leading position in the medical testing industry and has been actively promoting its own

service-oriented transformation strategy. It has achieved a high market growth rate and return
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on assets through superior service innovation and sustained market acumen, which makes it a
typical example of the service transformation development model in its industry. The in-depth
study of LW Regional Medical Laboratory Center, especially the analysis of its service quality
improvement strategy and practical experience, will undoubtedly offer significant implications
and reference for other regional medical laboratory centers of the same type. Second, the
principle of data availability. The author has been working in LW Regional Medical Laboratory

Center for a long time, and have access to a large amount of internal information about the case.
4.1.2 Data collection

This study has adopted diversified means to collect data, mainly including: semi-structured
interview, field investigation, and collation and generalization of secondary data.

(1) Field observation and semi-structured interview. The author conducted field
investigation and in-depth interviews in the LW Regional Medical Laboratory Center in
September 2023. First, the author went to the actual operating environment of LW Regional
Medical Laboratory Center to investigate its testing process, equipment configuration,
personnel operation standard, and customer service process, which is a way to visualize and
record its specific measures and actual effects in service quality improvement. Second, by
designing a set of targeted semi-structured interview outlines, in-depth conversations were held
with relevant directors, staff, representatives of cooperating medical institutions and beneficiary
patients of the LW Regional Medical Laboratory Center, so as to obtain first-hand information
on their experiences, strategies, challenges and solutions in the process of service quality
improvement. The interviews and discussions lasted two to three hours.

(2) Secondary data collection. By reviewing the annual reports, development strategy plans,
quality management documents, research results releases, media reports and other relevant
information of LW Regional Medical Laboratory Center over the years, combined with external
literature such as industry reports, policies and regulations, and academic articles, we gained a
comprehensive understanding of the center’s history of development, the background, process,
and influencing factors of service quality improvement. This multi-level and multi-source
information collection method not only allows for cross-validation of the information obtained
from the semi-structured interviews to ensure the reliability of the data, but also effectively
controls and calibrates possible recall bias or subjective misunderstandings. By combining
actual field observations with historical records and objective data from secondary sources, a

research strategy of triangulated validation was developed, which is essential to enhance the
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authenticity and credibility of the findings of this study. This approach ensures a more
comprehensive and accurate analysis of the service quality improvement mechanism of the LW
Regional Medical Laboratory Center, thus providing more instructive practical experience and
theoretical basis for other regional medical laboratory centers.

(3) Establishment of a case database to enhance research reliability. During the
establishment of the case database, we collected a series of extensive and detailed information,
covering handwritten summaries of case interviews, detailed interview records, various forms
of audio and video materials, as well as various types of written documents obtained in the field
investigation. Before conducting each in-depth interview, we would get an in-depth
understanding of the basic situation of the case company from relevant official websites and
other information channels, and the information includes the competitive situation of the
industry in which it is located, the characteristics of its products, the characteristics of its
customer composition and demand, and the content and characteristics of its service business,
so as to determine the core focus of the interviews. During the interview, with the consent of
the interviewee, we recorded the entire interview process to ensure the complete recording of
information. After the interview, all data entry would be completed within 24 hours and the
interview recordings were transcribed to texts. Meanwhile, for certain key data, we double-
checked and confirmed with the interviewees to ensure the accuracy of the data. All collected
data were systematically filed into the database to form a complete case database resource for
subsequent in-depth analysis and research.

(4) Structured analysis of case data is carried out to establish a chain of evidence. During
the research, the principal task is to ensure the authenticity and objectivity of the collected data,
so that the researcher will not be constrained by the pre-set theoretical framework and produce
a misinterpretation of the actual situation. In order to ensure the traceability of the data, each
piece of data in the case database is recorded in detail with information such as its source,
collection process, time and place. In the process of data summarization, if contradictions or
inconsistencies are found in data from different sources, this study follows the principle of
subordinating second-hand data to first-hand data, and takes the initiative to re-communicate
and verify the disputed or ambiguous data with the relevant interviewees or contacts of the case
companies, so as to amend, supplement and improve the data accordingly. Through the strict
implementation of the above data processing norms, this study was able to build a solid
foundation consisting of multiple chains of evidence, which ensures that the in-depth analysis
of the mechanism of service quality improvement in the LW Regional Medical Laboratory

Center has solid empirical support and rigorous scientificity.
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4.2 Overview of the case

4.2.1 Background of establishment

LW Regional Medical Laboratory Center is located in Liwan district of Guangzhou, Guangdong
Province, and its establishment is based on the fact that there are huge demands for primary
healthcare testing services in Liwan district, but the service capacity of primary healthcare
institutions is insufficient. Liwan district is the downtown area of Guangzhou, and a core
functional area of an important metropolis in China. According to the seventh national census,
the permanent population is 1,238,300, of which 169,200 are aged 65 and above. There are five
secondary and tertiary public hospitals in the district, with a total business revenue of 834
million yuan, and a cumulative laboratory revenue of 8§7.433 million yuan, accounting for 10.5%
of the total revenue. Among the five hospitals, the revenue of the laboratory department of the
stomatological hospital is only 62,600 yuan. There are 19 community health service centers in
the district, and their basic data are as follows. The total business revenue is 263 million yuan,
and the average business revenue is 23.86 million yuan. The cumulative laboratory revenue is
7.1182 million yuan, and the average revenue is 634,200 yuan. The average percentage of
laboratory revenue is 2.7%, which is significantly low. However, the comprehensive cost of the
laboratory department accounts for 159% of its revenue, which means it cannot make ends meet.
In terms of pathological examination, only the Central Hospital and the People’s Hospital have
pathology departments, and the business carried out is limited to cytopathology and routine
histopathology. The cumulative revenue from pathology business in the whole district in 2019
was 3.8282 million yuan, of which 3.56 million yuan is contributed by the Central Hospital,
and the rest 5 hospitals only contribute 265,200 yuan, indicating that their pathological
capability is extremely weak.

In addition, medical institutions in Liwan district also have outstanding problems as follows.
The personnel structure among regional medical institutions is unreasonable, resulting in low
efficiency and shortage of personnel in primary hospitals. The performance distribution of
personnel in secondary hospitals and community medical institutions is unreasonable, and there
lacks a sound and effective performance appraisal mechanism, failing to adhering to the
principle of more pay for more work and generous pay for outstanding work. The test results
are not uniform, and cannot be mutually recognized. Quality of private healthcare institutions
is uneven, and the level of medical technology is relatively low.There lacks training on new

testing technologies as well as clinical promotion of new programs. For example, the laboratory
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department of the People’s Hospital severely lacks awareness to support clinical services, so
that the clinical department carries out POCT by itself, and the quality cannot be effectively
controlled, resulting in clinical risk. The limited space of the laboratory department exerts a
great limitation on its development, as the needs for the increase of clinical laboratory items
cannot be met. The clinicians do not have clear understanding of the new technology and new
items, and they need more academic training and communication platforms.

In order to further deepen the reform of the medical and health system in Liwan District,
improve the service efficiency of medical resources in the district, and promote the sinking of
high-quality medical resources, in accordance with Law of the People’s Republic of China on
the Promotion of Basic Medical Care, Hygiene and Health, Guangdong Provincial
Implementation Plan for Promoting the Development of Socially-run Medical Services, and
Circular on Issuing the Implementation Plan of Guangzhou to Support Social Capital to
Provide Multi-level and Diverse Medical Services to Promote the Development of Socially-run
Medical Services, Liwan District firmly implements the Work Plan for Promoting the
Integrated Innovation and Development of Regional Inspection and Testing Services in Liwan
District, and gives full play to the government’s role in macro-control and the market’s role in
resource allocation. The Liwan district government works together with Shanghai Labway
Clinical Laboratory to establish a regional medical laboratory center, aiming to optimize the
allocation of medical resources such as regional laboratory, realize the overall improvement of
regional medical service capabilities, ensure medical quality and safety, and provide residents
with better and more convenient medical and health services. By introducing advanced service
concepts and giving full play to the advantages of intensification, scale and specialization,
District Liwan is exploring the regional medical inspection model to comprehensively improve
the inspection service capabilities of medical institutions in District Liwan, thereby promoting
the rapid development of the health service industry, building and developing professional
regional medical laboratory centers with advanced international science and technology and
quality management system. With the help of the confirmation of such core service concepts as
precision medicine center, public health center, and scientific research training center, District
Liwan is expected to systematically improve its core values in the development of key
disciplines, the level of precision medicine, and the service capacity for scientific research and

public health response, thus deepening the medical reform in the region eventually.
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4.2.2 Development history

LW Regional Medical Laboratory Center is a holding subsidiary of Shanghai Labway Clinical
Laboratory Co., Ltd. Located in Liwan district of GZ and founded in 2021, it is a high-tech
service enterprise with medical testing and pathologic diagnosis services as the core business.
In line with the direction of national medical reform, the establishment of LW Regional Medical
Laboratory Center facilitates the medical reform within the region, and is designed to enhance
the service effectiveness of the medical resources within the region and promote the sinking of
high-quality medical resources to the grassroots level. With the platform advantages of the
medical laboratory center and pathology diagnostic center, LW Regional Medical Laboratory
Center adopts a business model that integrates third-party medical diagnostic services and in
vitro diagnostic product sales, aiming at empowering the medical technology departments such
as laboratory department, pathology department and central laboratory within hospitals,
through which it can effectively help these medical technology laboratories reduce daily
operation costs, avoid operation risks and improve the medical service quality and technology.

Ever since its establishment, Shanghai Labway Clinical Laboratory has been focusing on
the field of testing services. Through unremitting efforts and innovation, Labway has become
a group integrating medical testing service, testing product sales and health management. At
present, the business of the head office covers more than ten provinces and municipalities, with
more than ten regional medical testing and pathologic diagnosis centers, forming a branded,
large-scale and standardized laboratory network. With a total of more than 1,000 employees, it
has a team of experts consisting of national excellent testing and pathology talents and a team
of senior management talents from Hong Kong and Taiwan. In the field of medical testing and
pathologic diagnosis, Labway has successively passed the ISO15189 international standard
accreditation and the CAP and CMA certification.The 2022 annual report data show that the
business revenue in the current period was 4.199 billion yuan, an increase of 136.14% over the
same period of the previous year. The net profits belonging to shareholders of the listed
company reached 617 million yuan, an increase of 202.85% over the same period of the
previous year. Labway believes that through years of development, it has become a leading
company in the field of medical testing and pathologic diagnosis, and completed the
transformation from a “regional laboratory center” to a five-in-one regional platform featuring

“test + pathology + public health + precision + training”.
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4.2.3 Infrastructure

In accordance with the requirements of the international specialized quality certification system
(ISO15189), as for the overall equipment configuration, LW Regional Medical Laboratory
Center takes the “large-scale laboratory center configuration + differentiated terminal
configuration mode” as shown in Figure 4.1. The regional laboratory center is equipped with
comprehensive testing platforms covering blood clinical examination, biochemical immunity,
physical and chemical molecules, microbiology, and molecular biology, and undertakes the
intensive testing services of the medical institutions within the region. According to the different

service targets faced in the terminals, different instruments are equipped at different terminals.
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Figure 4.1 Comparison of testing service capability in different modes

(1) Laboratory

The LW Regional Medical Laboratory Center has a modern medical testing laboratory
covering over 4,000 square meters. With a comprehensive and specialized testing platform, the
laboratory has established a quality management system featuring suitability, adequacy and
effectiveness. In addition, the LW Regional Medical Laboratory Center actively participates in
the International Organization for Standardization (ISO) 15189 accreditation, which is of great
significance in promoting the mutual recognition of test results in the international arena, and
thus strongly promotes the scientific, normalized and standardized management of medical
laboratories as well as its internationalization.

The central laboratories are staffed by professional laboratory and pathology analysts, and
a team of experts in medical laboratory quality management and control have been formed to
ensure the professionalism and accuracy of laboratory operation. These laboratories are
equipped with a range of world-leading high-tech equipment, such as internationally renowned
second-generation sequencers for gene sequencing, flow cytometers for cell sorting and
analysis, fully-automated lines integrating biochemical and immunological tests, and
hemocytometer lines for efficient blood cell counting and sorting. In addition, the laboratories

are equipped with fully automated staining machines to optimize the staining process of tissue
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sections, a state-of-the-art immunohistochemistry instrument for complex protein localization
and quantitative analysis, and a telepathology diagnostic system, which supports telemedicine
services and improves the efficiency and accuracy of pathology diagnosis. The presence of
these top-notch facilities and professional team greatly enhances the overall technical strength
and service level of the laboratory.

(2) Regional information system

The construction of the regional information system covers such components as the testing
data center platform, data interaction platform, regional quality supervision platform and big
data statistical analysis platform. The system is capable of comprehensively collecting, storing,
exchanging, profoundly analyzing and effectively managing the test data generated by all
medical and health service institutions in the region, and providing centralized test report
release and resource sharing services for medical institutions at all levels, as well as real-time
monitoring and accurate assessment of the quality of testing services, with the aim of
guaranteeing the high efficiency and low error rate of the system operation.

Through this system, the testing information within the region can achieve seamless
connection and smooth exchange, thus providing solid technical support for the extensive
sharing and mutual recognition of test results. The ultimate goal is to enhance the effectiveness
of medical services with the help of information technology, strengthen the quality of medical
services, promote the rational use of medical resources, and lay the foundation for the
integration and standardization of tests within the region.

(3) Regional logistics system

LW Regional Medical Laboratory Center establishes its own high-quality logistics team,
and all the test samples are transported using a specially made transportation box. The pre-
analytical conditions (such as temperature and time) are strictly controlled, which effectively
guarantees the quality and safety of the samples. In addition, LW Regional Medical Laboratory
Center establishes a standardized regional logistics system featuring professionalism, safety
and timeliness. Strict monitoring and real-time supervision are carried out on all aspects
affecting test results, such as people, machines, materials, methods, environment and
measurement. International advanced quality control software is used to carry out real-time
monitoring of internal quality control of each platform, and the laboratory’s internal quality
control situation is included in the international comparison database to ensure that the internal
quality control is in line with the standard. It also participates in the capability validation
program or external quality assessment of Ministry of Health and the clinical laboratory centers

to ensure the accuracy of test results.
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4.2.4 Service delivery capability

With an advanced laboratory quality management system, LW Regional Medical Laboratory
Center strictly follows the relevant standards at home and abroad, and has a number of technical
personnel with senior and intermediate professional titles. It is also the doctor’s workstation for
the laboratory department of Guangdong Provincial People’s Hospital. It offers a full range of
medical testing services to 5 secondary and tertiary public hospitals as well as 19 community
health service centers in Liwan.

LW Regional Medical Laboratory Center is a comprehensive medical testing institution
with complete facilities and advanced technology, which consists of several specialized
departments, including Clinical Laboratory, Biochemistry, Immunology, Microbiology,
Molecular Biology and Diagnostic Pathology, and is able to comprehensively cover the needs
from basic to high-end medical testing. It is equipped with abundant hardware facilities,
including advanced testing equipment of international and domestic first-tier brands, such as
automated pre-processing to biochemistry, luminescence detection of Roche’s integrated
production line technology, the fully automated hematology analysis line and urinalysis
workstations of Sysmex, as well as Beckman Coulter’s biochemistry analyzers, Antobio’s
luminescence analyzers, and YHLO’s luminescence analyzers and other state-of-the-art
equipment. It can provide more than 1,000 kinds of precise testing services.

In addition to independently completing various testing tasks, LW Regional Medical
Laboratory Center also actively responds to market demands, and provides customized
laboratory solutions for small and medium-sized medical institutions and various specialized
hospitals, including but not limited to laboratory department design and planning, operation and
management, and routine maintenance services. It places special emphasis on enhancing the
localized rapid testing capabilities of routine blood, urine and blood coagulation tests to ensure
the timeliness and accuracy of test results. Based on different technical principles, testing
methods and their specific applications in clinical practice, the medical diagnostic business of
LW Regional Medical Laboratory Center is subdivided into seven main areas: pathological
diagnosis, molecular biology testing, biochemical testing, immunological testing,
microbiological testing, basic clinical testing (including clinical body fluids and blood testing),

and physical and chemical testing.
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4.3 Case analysis

4.3.1 Start-up stage (2021-2022)

LW Regional Medical Laboratory Center was established in 2021 when the COVID-19
epidemic was raging and the transmissibility of Delta and Omicron variants was intensifying.
The management perceived the vast demand of the general public for the epidemic testing. In
response to the status quo of few testing items and low testing level in the primary healthcare
institutions in Liwan District, the management made the strategic decision of suspending the
other testing business to fully satisfy the demands for nucleic acid testing in Liwan District.
During the reporting period, the company completed a total of nearly 30 million nucleic acid
tests. In order to implement the strategic decision of the decision makers that nucleic acid testing
service should become the leading business, LW Regional Medical Laboratory Center has taken
the following measures.

(1) Readjust the organizational structure and establish a centralized organization

In order to respond to the growing demands for nucleic acid testing, LW Regional Medical
Laboratory Center has fine-tuned and improved its organizational structure by setting up a
central laboratory and four laboratory departments, namely, Laboratory Department 1,
Laboratory Department 2, Laboratory Department 3 and Laboratory Department 4, which are
responsible for the clinical laboratory work of 5 hospitals and 19 community health centers in
the region. In this organizational structure, the director of the center plays the role of the core
coordinator, and holds the highest level of resource deployment authority and personnel
command power to ensure that human resources can be quickly distributed and mobilized from
the central laboratory and each laboratory departments in case of emergency .

In order to cope with the challenges of large-scale nucleic acid testing, the center has built
up a number of professional teams, including the specimen collection and transportation team,
nucleic acid extraction and testing team, sterilization team, logistics team and information
statistics team, making sure that there are sufficient personnel support and effective operation
mechanism in each link. A clear division of responsibilities and hierarchical management has
been established between all levels of management, with each task being assigned to a specific
person to ensure the smooth execution of work and traceability of results.

Despite the relative complexity of the organizational composition of the LW Regional
Medical Laboratory Center, the effective integration of its management system enables all staff

related to nucleic acid testing to work together under the unified command of the Center, thus
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ensuring that the entire testing process from specimen reception to result release can operate in
a high-speed, orderly and accurate manner. It fully reflects the advantages of resource
integration and the effectiveness of professional management.

(2) Reconstruct the service process and establish a standardized nucleic acid test service
system

In order to meet the demand for large-scale nucleic acid testing, the LW Regional Medical
Laboratory Center has established a complete set of standardized nucleic acid testing system,
covering laboratory standardization, sample collection and transportation, nucleic acid
extraction and amplification, quality management system and biosafety protection. The center
implements a flexible staff scheduling system to ensure that transportation, pre-processing,
technical services, information management, nucleic acid testing, logistics and storage and
transportation can operate around the clock.

In the sample collection stage, the Center utilizes a mobile sample collection system
developed by PDA, which can efficiently enter the information of thousands of people per hour,
and can work normally even in an environment with poor network signals. In the sample
receiving and testing stage, the Center adopts the Laboratory Information Management System
(LIS) for nucleic acid testing to ensure efficient and accurate sample registration, verification
and receipt, report review and issuance. The report sending is synchronized and uploaded to the
WeChat official accounts of the laboratory department, hospital and provincial and municipal
health administrative departments to update the epidemic data in a timely manner. In the daily
management, the Center adopts intelligent laboratory management platform to monitor the
resource dynamics in real time to achieve accurate resource allocation and efficient decision-
making.

In the face of the prevention and control requirements of “making nucleic acid testing
available for those who ask to be tested”, the Center integrates the nucleic acid testing function
into the WeChat official account, which makes it convenient for patients to complete the process
of registering, placing orders, and checking the reports online, and significantly improves the
experience of medical treatment.

In order to ensure the quality of nucleic acid sampling, the Center has adopted a unified
and standardized mobile sampling method. It participated in the compilation of the Guideline
on Mixed Sampling Operation of Nucleic Acid Testing for COVID-19 in GZ and promoted the
standard operations through video. The Center established a professional logistics team through
bidding to take charge of nucleic acid sampling at 75 sampling sites within the whole district

during peak hours, formulated strict operation procedures and trained relevant personnel to
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ensure the quality of each link of sampling, preservation, transportation, reception and
transferring.

The laboratory focuses on optimizing the nucleic acid extraction process by selecting high-
efficiency and high-purity extraction methods and reagents to reduce the false-negative rate.
Real-time fluorescence RT-PCR method is adopted to strictly control the analysis and
interpretation of the test results. The Center implements rigorous comparative validation
procedures for key testing elements such as nucleic acid extractors, operators and testing
systems. The Center has received full scores in two external quality assessment activities for
nucleic acid testing organized by the National Health Commission, and passed the ISO15189
on-site accreditation in March 2021, marking that its nucleic acid testing system and capabilities
have reached international standards.

In terms of biosafety management and protection, the Center has maintained the record of
“zero infection” since the outbreak of COVID-19, and has innovated the training mode. WeChat
mini programs and remote video conferencing have been used to carry out the training and
assessment of nosocomial infections, laboratory biosafety, and biosafety of the sampling
process. The Center has also summarized its experience into the video of On-site Training for
Sampling Sites of COVID-19 Nucleic Acid Testing for Large-scale Population, which was
disseminated through WeChat to improve the training efficiency.

In terms of medical waste treatment, the Center has set up a special prevention, control and
disinfection treatment group with reference to the relevant regulations of the National Health
Commission to implement effective and standardized disinfection treatment of medical waste
generated by large-scale testing. For out-of-hospital sampling sites, the Center adopts the
approach of designated personnel, transportation monitoring and centralized disposal, and
utilizes mobile APP for electronic and informatized management of waste to ensure full-process
traceability and effectively reduce handover errors, which guarantees the safe and orderly
disposal of medical waste under large-scale testing, and provides strong support for the safe
and smooth testing.

(3) Develop new service tools to respond to the demands of epidemic prevention and
control and nucleic acid testing

At the beginning of the COVID-19 epidemic, the LW Regional Medical Laboratory Center
acted decisively and quickly deployed resources to build a large-scale, multi-functional nucleic
acid testing laboratory system. The Center carried out urgent renovation and expansion of the
original routine molecular diagnostic PCR laboratory, and completed the heavy task of testing

more than 150,000 samples in only two weeks. It also took on the task of training PCR
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technicians in grassroots hospitals, which demonstrates a strong coping ability and efficient
execution ability. In order to meet the requirements of the epidemic prevention and control
policy, the Center has built three high-standard nucleic acid testing laboratories and one
antibody testing laboratory, and is equipped with sufficient modern testing equipment,
including five rapid nucleic acid testing analyzers, 29 fully automated nucleic acid amplifiers
and 19 96-channel nucleic acid extractors. It has greatly improved the efficiency of nucleic acid
testing and dramatically increased the proportion of test reports issued within five hours from
less than 50% to 98%, which plays a crucial role in the battle to fight against the epidemic.

In addition to laboratory construction and equipment upgrading, the Center also attaches
great importance to the quality control of nucleic acid test kits. As many kits were quickly
marketed under the emergency approval process at the beginning of the epidemic, there may be
problems such as unstable performance and large batch-to-batch variation. Therefore, after
purchasing kits approved by the State Drug Administration, the Center will also carry out strict
performance verification, including verification of parameters such as detection limit,
reproducibility and compliance rate, to ensure accurate and reliable test results. Based on the
performance evaluation module of ISO15189 standardized intelligent management platform,
the center systematically evaluated the consistency and detection ability of 7 Chinese nucleic
acid test kits and 3 fully automated chemiluminescence immunoassay kits. In addition, the
Center actively creates a scientific research atmosphere, builds a scientific research platform,
and encourages the employees to carry out in-depth research on the problems arising in the
testing process, with an aim to improving the scientific research quality and problem-solving
ability of all the staff. Through practical exploration and research accumulation, the Center has
summarized a series of valuable practical experience, such as emphasizing that internal quality
control needs to cover weak-positive, negative and blank control, and suggesting the use of
more than two reagents to review samples suspected to be weak-positive. It is also found that
the sensitivity of the combined screening of IgM and IgG in the reagent of SARS-CoV-2
antibody is better than that of the single-indicator test. These measures not only ensure the
accuracy of test results, but also lay a solid foundation for normalized epidemic prevention and
control and large-scale testing.

The rapid development of new-generation information technology, such as the Internet, big
data and cloud computing, has played an important role in tackling the challenges of epidemic
prevention and control. In the context of COVID-19, the company independently developed the
COVID-19 screening information management platform, and realized whole-process

information automation management and supervision. It assisted the Guangzhou Municipal
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Government in deploying and upgrading the COVID-19 screening system, and now the
COVID-19 screening information management platform can undertake the information
screening task of a city with millions of residents. In the sample receiving and testing process,
considering the challenges that large-scale nucleic acid testing may bring to the daily operation,
the LW Regional Medical Laboratory Center has developed a Laboratory Information
Management System (LIS), which can effectively handle the key steps of sample registration,
acceptance, report examination and release, significantly reducing the work pressure and risk
of error due to the influx of large numbers of samples. In the daily operation and maintenance
of nucleic acid testing, the Center adopts a standardized intelligent laboratory management
platform developed independently, which can monitor and record changes in laboratory human
resources, material reserves and financial status in real time. With the epidemic prevention and
control entering a new phase, the Center has directly embedded the functions of nucleic acid
test appointment, order placing and report inquiry into the WeChat official account, so that the
majority of patients do not need to be physically present, but only need to use their cell phones
to easily complete the whole process of operation from registration, order placing to report
reading.

In the important link of sample transportation, the LW Regional Medical Laboratory Center
has specially designed special sample transportation boxes with a capacity of 100 to 150
samples per box to ensure that the samples are properly protected on the way from the collection
site to the laboratory. The collected samples strictly adhere to the relevant laws and regulations,
and are encapsulated in special SARS-CoV-2 specimen transport boxes with unique
identification labels to ensure safety and accuracy. The Center adopts an intelligent logistics
service system with temperature monitoring, GPS positioning and other functions, which
enables the staff to monitor the temperature change, real-time location, historical temperature
curve and vehicle track in the specimen transport box in real time. When the temperature is out
of the preset safety range, the system can automatically issue an early warning, thus realizing
effective monitoring and instant interaction during the transportation process, and ensuring that
the quality of the samples will not be affected before sending them for testing. In order to cope
with the influx of a large number of samples and prevent cross-contamination, the LW Regional
Medical Laboratory Center has deliberately set up the specimen receiving area in a separate
area outside the nucleic acid testing laboratory, and established detailed standard operating
procedures for specimen acceptance and rejection. In the receiving of specimens, professionally
trained staff will carefully verify the status of the specimen, confirm the status of the specimen

transport box, the source of information and the transport route through the special marking,
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and disinfect the exterior of the specimen, as well as record the source in detail. Given that the
samples have been pre-connected to digital information at the collection stage, the staff can
quickly and accurately enter the sample information into the laboratory information system by
scanning the pre-printed bar code on the sample preservation tubes, which greatly enhances the

efficiency and accuracy of sample reception and information processing.
4.3.2 Development stage (2023 till now)

With the abolition of universal nucleic acid testing by the end of 2022, LW Regional Medical
Laboratory Center had to change its original development strategy which is dominated by
nucleic acid testing services. Decision makers of the LW Regional Medical Laboratory Center
decision makers determine their own development strategy and service path by accurately
perceiving the development trend of China’s third-party medical testing services. They believe
that, as a result of aging population, growing health awareness, and implementation of
hierarchical medical system, third-party medical testing market in China will enter a period of
rapid growth. In response to the growth of the market, the LW Regional Medical Laboratory
Center is committed to becoming an effective complementary company to the public healthcare
institutions, providing integrated medical diagnostic solutions with a flexible business model
of “product agency + third-party services” and building a comprehensive professional medical
service system. With newer, faster, easier and cheaper as the standard of service, LW Reginal
Medical Laboratory Center intends to build a replicable and integrated regional center to adapt
to the diversity and complexity of the medical testing industry in China. To this end, LW
Regional Medical Laboratory Center has taken measures as follows.

(1) Reconstruct the organizational structure, and implement flat management

The Center implements flat management of the organizational structure, and builds a grid-
based customer service management model. In order to keep abreast of changes in market trends
and rapidly respond to customer needs, after the COVID-19 epidemic, LW Regional Medical
Laboratory Center re-adjusted its own organizational structure.

Flat management requires decentralization of the leadership, which is based on information
transparency and information sharing. The Center highly integrates the laboratory information
system, quality control system, financial centralized management system, supply chain
centralized management system, collaborative management system, enterprise knowledge base,
and enterprise data center, and at the same time introduces the EAM asset management system

and document cloud data management system, which initially realizes integrated information
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collaboration. In addition, it has also optimized and upgraded the financial management system,
OA system, e-HR system and other information systems, which greatly improves the
standardization of process management, automation of collaborative office, and
intelligentization of business data, so that the management and employees at all levels can fully
communicate and share information with each other.

The Center implements the construction of multi-functional team, and supplements it with
grid-based management. Through years of practice, LW Regional Medical Laboratory Center
has set up a group of professional staff including engineering technology, information
technology, testing technology, supply chain management, and project management. The Center
has formed a complete set of standard system from the perspectives of laboratory process
optimization, decoration and renovation design, equipment selection and installation, testing
item design, supporting purchases catalog design, information system program design,
technician staffing program, discipline development program, and quality control and
technology system construction. On this basis, an operational management system based on
technical quality and service quality has been formed to provide a full range of specialized
medical services for cooperative clients in the region.

(2) Continuously expand service boundaries and service ecology, and realize the deep
integration of the industrial chain and value chain

The providers of medical diagnostic service include three main categories: hospital
laboratory/pathology departments, independent clinical laboratory (ICL), and other types of
medical diagnostic service providers, including nursing homes, medical examination centers,
research institutes, and other nontraditional medical institutions. In recent years, the
independent medical testing market has shown strong growth momentum and fierce
competition pattern. On one hand, large-scale comprehensive ICLs have dominated the market
share with their one-stop and all-around diagnostic service capabilities; on the other hand, a
number of specialty-specific ICLs focusing on specific fields or diseases have also risen to
prominence, forming an industry ecology of diversified and specialized development. This
competitive situation has prompted companies to provide more personalized services with
better quality to meet the increasingly diversified market demand. After analyzing the
development trend of the industry and the company’s core competitiveness, the company
decided to rely on the continuous expansion of its own resources and the continuous extension
of external cooperation to strengthen the service ecosystem in order to focus on the three major
links of research and development, production and marketing.

LW Regional Medical Laboratory Center continuously strengthens its own service
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capabilities to become a partner of domestic enterprises and multinational companies in China
by providing comprehensive solutions for their research and development of innovative
medicines, launch of IVD products in the Chinese market, and the introduction of high-quality
foreign diagnostic products in China. The LW Regional Medical Laboratory Center has
maintained close cooperation with internationally renowned pathology equipment suppliers
such as Leica and DAKO, and it has integrated the leading pathology quality control system in
China, which enables it to provide customized solutions for the construction of pathology
departments of medical institutions at different levels. In the field of biochemical tests,
immunoassays and routine clinical tests, the Center has been acting as a long-term agent of
Roche and Sysmex, the products of which enjoy a high degree of industry recognition and
market share. The Center always adhere to the promotion and application of cutting-edge
medical testing technology as the core, keep pace with the progress of medical technology, and
effectively meet the needs of medical institutions at all levels for technological innovation. As
a core distributor of global renowned manufacturers, the company continues to deepen the
cooperation with these strategic partners, actively explore new modes of cooperation, and
vigorously expand the business of integrated service platform for in vitro diagnostic products,
striving to create greater value in the field of medical testing services.

The rich and diversified customer resources accumulated by the Center have constructed a
strong supply chain alliance, giving it stronger bargaining power in its dialogue with suppliers.
Therefore, it can select high-quality cooperation partners or suppliers in a more strategic manner,
and continuously introduce advanced testing and diagnostic technologies and products to better
meet the specific needs of different customer groups. In addition, the Center has also established
a perfect supply chain management center, which follows the standards of chain operation, and
implements a centralized purchasing system, and unified brand selection, purchasing channel
and inventory management processes. Through the establishment and application of standard
cost models, the Center carries out an in-depth analysis of various factors affecting cost changes
to achieve delicacy management of the laboratory testing business, which in turn can gradually
cut internal transaction costs, and improve overall operational efficiency and economic benefits.

(3) Build a comprehensive service system with rich content and reasonable structure

Specialized technical services: The LW Regional Medical Laboratory Center has
established an independent studio for medical testing technology experts, focusing on research
and development related to clinical medical testing. The Center brings together professionals
from the fields of life sciences, medical testing, diagnostic pathology and clinical medicine,

who not only have long-term industrial background and excellent management experience, but
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also rely on the company’s continuous investment in medical diagnostic standardization and
continuous optimization of the core technical team. The Center has become a leader in
providing a full range of professional technical services. In response to the specific needs of
different levels of customers in the region, the Center, with its experienced team of consultants,
is able to provide a series of tailor-made services to meet the customer needs, including but not
limited to quality management solutions, medical consulting services, special technology
platform building programs and the application of newly introduced technologies. The Center
can also share its own advanced technology platform and improve the standard of medical
testing technology together with its customers. In addition, the Center actively establishes close
cooperation with grade A tertiary hospitals and medical schools to integrate resources from all
sides, invites top medical experts to offer professional lectures and guidance to the customers,
and helps customers carry out the construction of distinctive specialties. In this way, the Center
continues to deliver the latest industry information, cutting-edge technology and practical
professional knowledge, which has promoted the continuous development and progress of the
medical testing industry in the region.

Comprehensive operational services: the Center has improved a set of delicacy operation
and management mode. Through efficient operation and management output, the Center can
implement the services in a standardized manner, including regional testing and diagnostic
informatization service, professional specimen logistics service, regional laboratory supply
chain service, quality management service, medical technology talent reserve, training and
sharing service, scientific research platform construction and sharing service, and public health
service. The company’s mature operation and management model and services can be applied
not only to the operation of regional medical technology centers, but also the co-construction
and cooperation of a single customer.

(4) Build an industry-leading service management system relying on the advantages of the
integrated management system

Standardized quality management. Given that healthcare is related to people’s lives and
health, it requires strong professionalism and rigorousness. In addition, the relevant national
norms are increasingly standardized and clarified. From the four perspectives of pre-analysis,
during-analysis, post-analysis and continuous improvement, the Center has introduced
ISO15189 Medical Laboratory Quality and Competence Accreditation Guidelines, and has
been accredited with the ISO15189 qualification. Meanwhile, in terms of pathological diagnosis,
the Center relies on the ISO15189 accreditation guidelines to establish a strict quality

management system for pathological diagnosis.
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Establishment of an all-round and three-dimensional medical testing technology platform
system. At the level of routine testing, the Center has a variety of testing platforms covering
blood and body fluids, biochemistry and luminescence, immunoassay, microbiology, pathology,
and molecular testing. The Center adopts a variety of cutting-edge technologies, including
electrochemiluminescence, PCR, flow cytometric analysis, high-performance liquid
chromatography and liquid-mass spectrometry. The center has also realized automated
assembly line operation on some platforms, which ensures that while guaranteeing the quality
of testing, the testing efficiency has been greatly improved and the cost has been effectively
saved. It is especially worth mentioning that the Center provides platforms such as blood and
body fluids and point of care testing (POCT) to customers who cooperate with the Center, and
ensures the Turn-Around-Time (TAT) of emergency test results under the unified quality
management framework.

In the field of special testing, the Center has built chromosome karyotyping platform,
sequencing platform, FISH in situ hybridization platform, flow cytometry platform, biochip
platform, and mass spectrometry platform. With molecular biology and molecular pathology
technology as the core, the Center has made great efforts to expand the testing programs for
complex diseases such as tumors, hereditary and metabolic diseases, and hematological
disorders. The organic combination of general and special tests enables the LW Regional
Medical Laboratory Center to meet the diversified testing needs of various medical institutions
and provide timely and accurate test results and diagnosis and treatment basis for the clinical
diagnosis of various diseases. As a first-class medical testing service provider, the Center
continuously optimizes the existing technology platforms and promotes the continuous
optimization of quality, efficiency and cost control through technological innovation; on the
other hand, the Center pays close attention to and actively introduces international advanced
new products and technologies, and realizes the clinical transformation of new technologies or
projects through the in-depth integration with the upstream suppliers. It continuously expands
the scope of testing programs, improves the testing capacity, and enhances the market
competitiveness and flexibility.

Modernized information management. Medical testing service is a highly professional and
rigorous industry, and its information management is in strict accordance with the national
standards of Classified Protection of Information Security Technology/Information System
Security. The Center has continuously invested in the laboratory information system and
developed a laboratory information management system applicable to the operation of regional

centers. Through the “cloud” technology, real-time sharing of data resources to the various types
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of medical institutions served by the Center can be realized. Specifically, the system includes
laboratory LIS, WEBLIS, physical examination system, self-service printing system, regional
platform testing service system, and remote pathology diagnosis system. In terms of internal
operation, the company vigorously promotes application of information technology, integrates
several key systems such as quality control system, laboratory information system, supply chain
centralized management system, financial centralized management system, enterprise data
center, internal knowledge database and collaborative office system, and initially constructs an
integrated information collaborative environment. This initiative not only effectively improves
the efficiency of collaboration between departments, but also strengthens the delicacy
management of business processes. It ensures real-time sharing and flow of data, realizes
panoramic control of the enterprise’s operating conditions, and further optimizes resource
allocation and decision-making support, laying a solid informatization foundation for the
sustainable development of the enterprise.

Refined cost management. For the external environment, Chinese high-quality brands
began to rise rapidly under the drive of policy and technology, and the increase in competitive
pressure has significantly accelerated the integration of upstream suppliers by the Center. The
Center adopts means such as strategic cooperation, re-bargaining, channel mergers and
acquisitions and integration, regional agents, and scale procurement to enhance the upstream
bargaining power. For the internal operating environment, the Center adopts the following
measures for optimization and management. First, it establishes a comprehensive supplier
database and procurement database to ensure stable and reliable supply channels; second, it
adopts standardized management of laboratory configuration, and unifies laboratory equipment
brands and specifications, so as to improve the overall efficiency and quality of testing; third,
it establishes a centralized purchasing management model to reduce costs and improve
procurement efficiency; fourth, the information system is fully utilized to closely control
inventory and logistics distribution, so as to ensure efficient and accurate material flow; and
fifth, the Center also works together with the financial cost analysis module to perform real-
time monitoring of the laboratory testing costs and laboratory equipment usage through the
information system, so as to achieve delicacy management of costs and effectively improve the
utilization of resources and the economic benefits.

Forward-looking and consultative customer service. The Center has always insisted on
strengthening the construction of its own customer service capabilities, and has been committed
to providing customers with forward-looking and consultative comprehensive testing solutions.

The customer service team is composed of authoritative experts in clinical testing, hardware
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and application engineers, professional clinical promotion team, as well as efficient logistics
and distribution team, and these four pillars together constitute a strong service support.
Through a combination of online and offline approaches, the Center provides customers with
thoughtful support throughout the service cycle. In the pre-sales phase, it provides laboratory
site planning, instrumentation and equipment selection and purchase, test programs setup,
workflow design and other consulting services; in the sales phase, it offers real-time monitoring
and professional guidance to the laboratory site renovation, and instrument installation and
commissioning; in the post-sales phase, it provides comprehensive follow-up services,
including but not limited to regular maintenance and repair of instruments and equipment,
upgrading and maintenance of software systems, guidance on internal quality control and
external quality assessment, professional interpretation of test results, support for telemedicine
consulting, continuous optimization of laboratory processes, and promotion and popularization
of clinical applications, so as to ensure that the customers can enjoy an all-round quality service
experience from beginning to end. The customer service capability of the Center has also been
recognized by the agent brands, and it is the authorized after-sales service agent of Roche, Leica,
and Sysmex.

(5) Focus on R & D and innovation to lead the upgrading of information technology and
digital intelligence

The Center focuses on intellectual property rights, and always believes that the science and
technology is the first productive force. At present, the Center owns more than 120 invention
patents, utility model patents, and software copyrights. To be specific, inventions such as
“compositions and methods for microRNA expression profiling of lung cancer”, and “plasma-
based microRNA biomarker and method for early detection of colorectal cancer” are of great
significance to tumor diagnosis and clinical treatment. Meanwhile, according to relevant laws
and regulations and policy requirements, the Center is actively exploring the LDT clinical
laboratory self-construction project, with an attempt to present more highlights in precision
medicine and product registration. It is bound to promote more cutting-edge testing technology
to be standardized and normalized, thus giving rise to a large number of in vitro diagnostic
products.

In order to deepen the goal of digital transformation, the Center has optimized and upgraded
the financial management system, OA system, e-HR system and other information systems,
which greatly improves the standardization of process management, automation of
collaborative office, and intelligentization of business data. In addition, EAM asset

management system and document cloud data management system have been introduced,
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which helps realize the integrated management of internal and external assets and the safe and
automatic archiving of core data. As for the laboratory, the new version of self-developed R-
LIMS regional laboratory management system and the Logistics-S sample management system
optimize the testing process, sample information process, and quality control management
process of primary medical service centers, and realize the automated management of the whole
life cycle of samples. The LIMS central laboratory management system has introduced
intelligent collaborative modules such as the hump data platform, intelligent management
platform for instruments and equipment, and test data analysis platform, which has improved
the utilization rate of instrument and equipment as well as the reagents and consumables,
optimized the testing path, and enhanced the laboratory’s ability of big data processing and

integration.

4.4 Case discussion

Although scholars have carried out fruitful research on the division of the dimensions of
dynamic capabilities, no consensus has been reached yet. The researchers need to choose
specific dimensions based on theoretical perspectives, research objects, and data types. Based
on the existing research on dynamic capabilities and the development situation of LW Regional
Medical Laboratory Center, this study chooses the three dimensions of perception capability,
reconfiguration capability and innovation capability to constitute the dynamic capabilities
model of this research.

The perception capability reflects an organization’s ability to accurately perceive and identify
market expectations, which is the core element of dynamic capabilities. From the development
practice of the regional medical laboratory center, it can be seen that it has undergone two major
service model transformations since its establishment. Organizations need to have perception
ability to make correct judgments on the timing and path of transformation, thereby initiating
service transformation. Therefore, perception ability has become a key dynamic ability for the
regional medical laboratory center to successfully achieve transformation and improve service
quality.

Reconfiguration capability reflects the ability of an organization to adapt to perceived
changes in the organizational environment by re-establishing a series of resource allocation
rules and processes such as organizational structure, workflow, and management system (Helfat
& Raubitschek, 2018). In the initial stage of establishment, the Regional Medical Testing Center

established a centralized organizational structure that pursues efficiency in order to meet the
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characteristics of tight time, heavy tasks, and high responsibility requirements for nucleic acid
testing. The center director has the highest resource allocation and personnel command power,
and there is a strict division of power and responsibility between superiors and subordinates to
ensure that each task is implemented by individuals and can be traced after completion. When
regional medical testing centers are in the development stage, in order to cope with more
diversified medical testing needs, flat management is implemented, a grid based customer
service management model is constructed, and the collaborative integration of various
information systems is established, so that management and employees at all levels can have
sufficient information communication and sharing. At the same time, the construction of
multifunctional teams should be coordinated with grid management. On this basis, an
operational management system based on technical quality and service quality has been formed,
providing comprehensive and professional medical services to various cooperative clients in
the region. The organizational structure, management system, service process, and other aspects
established by regional medical testing centers have undergone systematic changes at different
times. The ability to reconstruct has become another key dynamic capability for regional
medical testing centers to improve service quality.

Innovation capability reflects the ability of a company to identify and absorb critical
knowledge or resources to create new tools and apply them for commercial use (Teece , 1997).
In the initial stage, facing the new demand for epidemic prevention and control and nucleic acid
testing services brought by the impact of the COVID-19, the Regional Medical Testing Center
actively developed new service tools, including nucleic acid testing laboratories, nucleic acid
testing kits, COVID-19 screening information management platform, nucleic acid testing
laboratory information management system, etc., which effectively met the demand for nucleic
acid testing. In terms of transportation of nucleic acid testing samples, the LW Regional Medical
Testing Center has developed a dedicated specimen transportation box to ensure the logistics
safety of nucleic acid testing. After entering the development period, the LW Regional Medical
Laboratory Center continues to adhere to the strategic plan of innovation leadership,
continuously increases research and development investment, optimizes innovation
management, and in order to better embrace the digital economy era, the LW Regional Medical
Laboratory Center attaches great importance to the digital construction of enterprises, helping
to promote the digital information industrialization and standardization transformation of the
regional medical laboratory center. Obviously, at different stages of development, LW regional
medical testing centers need to meet market demand and improve service quality through

innovative capabilities, making innovation another key dynamic capability of regional medical
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testing centers.

In summary, based on existing research on dynamic capability theory and the development
practice of the research object (LW Regional Medical laboratory Center), this study selected
three dimensions: perceptual ability, reconstruction ability, and innovation ability to form the

dynamic capability model of the research object.
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Figure 4.2 Service model evolution

LW Regional Medical Laboratory Center has gone through two stages of development: the
start-up period and the development period. In the start-up stage, LW Regional Medical
Laboratory Center first discovered the demand for epidemic testing through its perception
capability. Next, it reconfigured the organizational structure by its reconfiguration capability
and established a centralized organization to ensure that every link of medical testing service is
traceable. In addition, it reconstructed the service process and established a standardized nucleic
acid testing service system, in pursuit of traceability as well as unified and rapid testing services.
Finally, the innovation capability was utilized to develop new service tools in response to the
demand for epidemic prevention and control and nucleic acid testing services, including the
construction of large-scale multi-scenario nucleic acid testing laboratories, the evaluation of
nucleic acid testing kits, the independent research and development of the COVID-19 screening
information management platform, the customized development of the nucleic acid testing
laboratory information management system, and the development of special specimen transport

kits.
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In the development stage, the decision makers of LW Regional Medical Laboratory Center
perceived the changes in the market environment and made the decision of strategic
transformation to become an effective complementary company to public medical institutions,
and adapted to the diversity and complexity of the current medical testing industry in China
with the service criteria being newer, faster, easier, and cheaper. To this end, LW Regional
Medical Laboratory Center first reconfigured its organizational structure by its reconfiguration
capability, implemented flat management, and continuously expanded its service boundaries
and service ecology to realize the deep integration of the industrial chain and value chain.
Finally, relying on its own innovation capability, it carries out a series of R&D and innovation
on medical testing technology as well as digital transformation activities to cope with the wave
of technological revolution and digitalization trend in the medical testing industry.

The practical development of LW Regional Medical Laboratory Center reflects how it
develops different service models through its perception capability, reconfiguration capability
and innovation capability, adapts to the changes in the market environment faced in different
periods of development, and ensures the quality of the services provided. Based on the above

analysis, a service model evolution can be established as shown in Figure 4.2.

4.5 Chapter summary

Based on the development practice of LW Regional Medical Laboratory Center, this chapter
summarizes the theoretical model of service quality improvement based on dynamic
capabilities of the regional medical laboratory center. LW Regional Medical Laboratory Center
has gone through two stages of development: the start up stage and the development stage. In
the epidemic stage, it discovers the demand for epidemic testing through its perception
capability, adjusts the organizational structure through its reconfiguration capability and
innovation capability, develops a new type of service tool for epidemic testing and demands for
epidemic prevention and control, and establishes an epidemic-oriented service model to satisfy
the demand for epidemic testing of various stakeholders. In the post epidemic stage, LW
Regional Medical Laboratory Center discovers new market demands and development
opportunities based on its perception ability, implements flat management through its
reconfiguration capability and innovation ability, and continuously expands its service
boundaries and service ecology to realize the deep integration of the industry chain and the
value chain and build a comprehensive service system with rich connotation and reasonable

structure. It creates an industry-leading service management system based on the advantages of
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the integrated management system, obtains technological innovation products with industry

competitiveness, and ultimately establishes a market-oriented service model.
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Chapter 5: An Empirical Study on Service Quality Evaluation of
Regional Medical Laboratory Center

5.1 Theoretical analysis and hypothesis formulation

5.1.1 The existence of service quality gaps

Parasuraman, Zeithaml, and Berry (hereinafter referred to as the PZB team, 1985; 1988) argue
that service quality depends on the customer’s pre-purchase expectations, perceived process
quality, and outcome quality, emphasizing that the service quality is rated by the customer. They
proposed the Gaps in Service Quality model, also known as the 5 Gaps model as shown in
Figure 5.1, and believe that service quality is reflected by the gap between “expected service
and perceived service”, which is affected by five factors, including reliability, responsiveness,
empathy, assurance, and tangibles. In this section, based on the 5 Gaps model proposed by the
the PZB team, we will analyze whether there are service quality gaps in regional medical

laboratory centers.
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Figure 5.1 Service quality gap model
The PZB team pointed out that differences in the understanding of customers’ needs by the
company management and service personnel, namely, the discrepancy between their

perceptions of customers’ expectations and the standards of service actually expected by
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customers, constitute the perceived service quality gap. The main reasons for the perception
gap are as follows. 1. Inadequate marketing research (including insufficient market research,
lack of comprehensive analysis of demand information, and failure to take service quality as
the basis for marketing research); 2. Inadequate communication with high-level management
(including lack of communication between managers and employees, neglect of managers to
communicate with customers, and bloated organizational hierarchies that impede or change
customer-related service information); 3. Inadequate remedial measures to deal with service
emergencies (including lack of timely remedial measures for service problems, lack of effective
resolution mechanisms for remedial measures, and lack of staff incentives to listen to customers’
complaints); 4. Inadequate attention to the service relationship (including lack of market
segmentation for customers, more attention to transactions than maintenance of relationship
with customers, and more attention to new customers than maintenance of relationship with
customers).

First of all, LW Regional Medical Laboratory Center has not paid enough attention to the
investigation of customer expectations. It has not held a user demand meeting with customers,
nor has it issued questionnaires on service quality to them, which has led to the lack of a holistic
and accurate understanding of the expectations of its users. The reasons for this situation may
be multifaceted. First, because the LW Regional Medical Laboratory Center was established to
ease the pressure of nucleic acid testing in Liwan district, it has direct and clear customer groups
and needs upon its establishment, so after the end of the epidemic it did not change its thinking
in a timely manner, resulting in insufficient attention to investigation of customer expectations,
and therefore failure to perceive customer expectations in a timely manner. Second, LW
Regional Medical Laboratory Center is a local monopoly enterprise, responsible for the
laboratory testing of all secondary public hospitals and community health centers in Liwan
district. Due to the difficulty of directly feeling the pressure brought about by the competition
in the market, the management are inevitably prone to neglect the customer needs. Finally, the
management of LW Regional Medical Laboratory Center are busy with a variety of tasks in
their daily work, and they tend to focus more on work with high degree of professionalism.
They are also worried that once they begin to collect the views of the users, there will be plenty
of problems. In this case, their workload will be much heavier and it will be difficult for them
to deal with the situation. Therefore, they seldom communicate with the employees or
customers to collect the user’s opinions, and usually their subordinate employees directly face
the users.

In addition, the bloated organizational hierarchy hinders the transmission of information.
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First, front-line service personnel need to go through many levels to deliver information about
customer needs. The customer’s opinions need to go through four levels before reaching the
upper level of leadership, and each level also need to get approval from the leaders before
reporting to the upper level. The leaders may subjectively suspend reporting or omit some of
the contents of the report, coupled with the long time consumed by each level, the final
information reported to the highest leadership may be subject to information distortion. Second,
the grassroots staff lacks the motivation to deliver customer information. Grassroots employees
usually directly face the users and have the most contact with the users, but influenced by their
own work, time and upward feedback channels, coupled with the lack of targeted incentives,
they rarely report what they know to the company, and they are more concerned about matters
related to their assessment. Sometimes when employees give feedback to their superiors, the
superiors may retain the opinions and choose not to report upwards because of considerations
of department assessment.

Based on the above analysis, the perception gap in LW Regional Medical Laboratory Center
exists due to the lack of attention to the investigation of customer expectations and the bloated
organizational hierarchy.

Parasuraman, Zeithaml, and Berry theorized that if the management of a company fails to
accurately translate customer expectations into internal service standards that are specific,
feasible and meet customer satisfaction, the problem of service standard gap will occur. It can
be inferred that failure to set standardized operating procedures and implement optimal service
practices at the beginning of the establishment of a financial sharing service center may lead to
difficulties faced by employees in dealing with affairs and the inability to effectively control
service quality. Similarly, regional medical laboratory centers may also fall into the predicament
of low service effectiveness and difficulty in meeting customer needs. There are many reasons
for the gap in service standards. 1. Lack of comprehensive service conception (including lack
of certain systematic considerations in the development of new services, ambiguous service
design standards, lack of an effective combination of service design and service orientation,
haphazard service plan management, human errors in service planning, and lack of
comprehensiveness of the planning process). 2. Lack of customer-oriented standards (including
lack of necessary attention to and understanding of the process of customer service needs by
service providers, lack of clear customer-oriented service standards, and lack of a clear
directional goal of the management organization). 3. Mismatch between service scenarios and
tangible demonstration (including failure to transform the customer expectations of the service

to practical scenarios, failure to fundamentally meet the needs of customers and staff in the
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process of service, and failure to correct the service scenarios or upgrade and remodel them in
a timely manner).

First, the service standards and service conceptions of LW Regional Medical Laboratory
Center are not perfect. As shown in the previous case study, the LW Regional Medical
Laboratory Center is currently in the transition from epidemic-oriented service model to
market-oriented service model, and the relevant service processes and service standards are still
in the process of improvement. Therefore, it has not yet established a reasonable customer
management mechanism, and lacks targeted customer service strategy, making it difficult to
grasp the needs of customers in the promotion of new services.

Second, the LW Regional Medical Laboratory Center lacks specialized personnel in the
development of service standards. Most of the management personnel are specialized
technicians, which makes it difficult for managers to formulate the perceived customer service
expectations into operational service standards.

Based on the above analysis, due to the imperfect service standards and service conceptions,
as well as lack of talents specialized in development of service standards, LW Regional Medical
Laboratory Center inevitably has standard gap in its service process.

According to the PZB team, there is a discrepancy between what firms advertise and
position externally and what they actually deliver, which is referred to as the “communication
gap” or “external publicity gap”. Different positioning and publicity strategies strategically
shape the form and content of services, and such differences may lead to differences in the
actual execution of services by frontline service personnel, such as key indicators of business
processing efficiency, business quality, and unit business processing costs, which in turn affects
the company’s commitment to its customers and the actual fulfillment of its Service Level
Agreement (SLA). The key factors affecting the service communication gap are as follows. 1.
Inadequate combinative capabilities of marketing and promotion (service providers are used to
treating external communication as an independent part, lack of interaction between marketing
in service-related program communication, and lack of execution in the implementation of
internal marketing programs). 2. Inadequate management of customer expectations (companies
are used to ineffective communication management by a single marketing channel, and
customers are not adequately and effectively educated about service expectations). 3.
Overcommitment (overcommitment in advertisement and marketing in order to achieve a
certain purpose, or overcommitment in the tangible demonstration). 4. Inadequate
communication between departments (inadequate communication between the marketing and

planning departments, inadequate communication between the advertising and planning
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departments, and discrepancies between subsidiaries of various branch offices and the head
office). 5. Irrational pricing (sales price is higher than the price for expected service, and sales
price is higher than the customer’s perceived value).

First, the employees lack competence. When dealing with common complaints in the
regional medical laboratory centers, the staff should have comprehensive testing and diagnostic
service capabilities, which not only covers the proficient use of a variety of technical platforms,
but also includes the training of technical staff, quality management system construction,
strategic planning and construction of testing platforms and other in-depth disciplinary
development capabilities. In addition, employees should also have the professional ability to
interpret complex reports, actively participate in academic exchanges, make effective clinical
communication, provide consulting services, as well as make contributions to scientific
research and innovation, so as to meet the diversified needs of customers in testing services in
an all-round way. In many cases, it is difficult to make a correct diagnosis of clinical diseases
merely with a single technology platform; instead, we need to comprehensively analyze the
testing data of multiple technology platforms, and make diagnostic and therapeutic decisions
under the close cooperation between the medical testing and clinical treatment. The customer
complaints involve a lot of professional knowledge and experience, but those who directly deal
with customer inquiries and complaints are often not professional personnel, so in the face of
some complex issues, they often cannot give proper answers. In addition, as this position is
designed to deal with complaints, the customer’s attitude is often not very good. The employees
may not be able to control their own emotions in the face of such a situation and may have
conflicts with the customers, which will exacerbate the contradictions between them.

Second, there is over-commitment for some services. Due to government and industry
requirements and the increasingly fierce market environment, in order to better attract
customers and obtain government support, LW Regional Medical Laboratory Center managers
tend to make over-commitment in the advertising and promotion. The sales staff also have
expressions of over-commitment in the communication. As a result, the customers often have
high expectations towards its services and will evaluate the service quality based on their
expectations. With the advent of the digital era, customers can get information from a variety
of channels, such as WeChat official account and website. LW Regional Medical Laboratory
Center fails to offer consistent internal and external marketing information, so there will be
mismatch between the marketing department and the front-line service personnel, which will
lead to gaps between perception and expectation of customers.

Based on the above analysis, there is a lack of competence among the employees of LW
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Regional Medical Laboratory Center in communication with customers. In addition, due to the
phenomenon of over-commitment for some services, the communication gap exists objectively
in LW Regional Medical Laboratory Center.

Parasuraman, Zeithaml, and Berry believe that the gap caused by employees’ lack of
responsibility or lack of competence is the delivery gap in service performance. The key reasons
for the delivery gap are as follows. 1. Lack of relevant human resource policies (inefficient or
ineffective recruitment, role positioning ambiguity or conflict, unreasonable arrangement of
employees and work technology, unreasonable performance appraisal system, and insufficient
teamwork). 2. Mismatch between supply and demand (no timely measures have been taken to
balance the supply and demand, the customer portfolio is not scientific enough, and there is
over-reliance on price equilibrium). 3. Customers’ ignorance of their own responsibilities
(customers tend to ignore the responsibilities and obligations they are supposed to assume in
the service process, and customers are prone to exert negative impact on each other). 4.
Contradictions between service intermediaries (unreasonable match between the goal and
performance, the contradiction between the cost and the return, difficulty in control of quality
and uniformity, and difficulty in striking a balance between authorization and process control).

The delivery gap mainly comes from the fact that companies do not incentivize their
employees enough to strictly enforce service standards. Managers believe that employees
should fulfill their due responsibilities and serve every customer, but the lack of scientific
incentives, rewards and penalties will make it difficult for employees to truly regard themselves
as a part of the company. As the service is intangible, in the implementation of the company-
formulated standards, the grass-roots front-line service personnel often have their own
understandings due to the factors such as the environment and management levels, which may
lead to inadequate implementation.

Parasuraman, Zeithaml, and Berry argue that the gap between the customer’s perception
of service quality and the expected service quality (customer gap) is the core of the gap model
of service quality, which is the reflection of the final service quality results. According to the
gap model of service quality, the customer gap refers to the difference between the customer’s
expectation of the service and the actual perception when receiving the service, and the reason
for this gap is caused by four gaps. Based on the previous hypotheses about the perception gap,
standard gap, communication gap, and delivery gap, the customer gap should also exist.
Accordingly, the hypothesis is finally proposed as follows.

HI: There is a significant difference between perceived services and expected services of

customers in LW Regional Medical Laboratory Center.
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5.1.2 Differences in the impact of different dimensions of service quality

SERVQUAL categorizes service quality into five dimensions: tangibles, reliability,
responsiveness, assurance and empathy. Tangibles refer to the physical and tangible aspects of
the service, such as facilities, equipment, appearance, and cleanliness. Reliability is the
consistency and dependability of the service, including the ability to deliver promised services
accurately and on time. Responsiveness involves the willingness and ability of service providers
to help customers promptly and address their needs and concerns. Assurance relates to the
competence, courtesy, credibility, and professionalism of service providers. Customers should
feel confident in the service provider’s abilities and trustworthiness. Empathy refers to the
service provider’s ability to understand, care for, and empathize with customers’ needs, feelings,
and concerns.

Established in 2021, LW Regional Medical Laboratory Center has a rather short history,
and all its equipment is imported, so compared with other dimensions, tangibles might
contribute little to the service quality gap. LW Regional Medical Laboratory Center was
established to support the nucleic acid medical testing in the Liwan district, and it is, to a certain
extent, fulfillment of a political mission. As a result, LW Regional Medical Laboratory Center
attaches great importance to the achievement of customer commitment, and has formed a
pragmatic work style and organizational culture, so reliability is also supposed to contribute
little to the service quality gap. Since the medical laboratory center has relatively stable
businesses and customers in the beginning (nucleic acid testing provided by the government),
it is likely to fall into the thinking of inertia and path dependence in the post-epidemic era and
fail to respond in a timely manner to the new market demands and customer feedback, so the
dimension of responsiveness is likely to contribute a lot to the generation of the service quality
gap. As the medical laboratory center has a relatively strong talent pool, and has developed a
rigorous business competence training mechanism, the dimension of assurance is supposed to
contribute little to the service quality gap.

H2: The five dimensions of service quality (tangibles, reliability, responsiveness, assurance,

and empathy) exert different levels of influence on the service quality gap.

5.1.3 Comparison of different types of customers based on the stakeholder theory

The core idea of stakeholder theory is that the survival and development of the organization

cannot be separated from various types of stakeholders, and there are different interest demands

97



Service Quality Assessment and Optimization of Regional Medical Laboratory Center: A Case Study

among different stakeholders, so it is necessary to formulate a category-based management
strategy according to the characteristics and demands of stakeholders to ensure the stable
development of the organization. Under the guidance of this idea, we attempt to find out
whether there are differences in service quality gaps among the three different categories of
customers served by the LW Regional Medical Laboratory Center.

LW Regional Medical Laboratory Center has two categories of customers in terms of
medical service institutions, and they present different characteristics and service demands. The
first category is the secondary hospitals that are located in areas with populations often reaching
hundreds of thousands. As regional comprehensive or specialized medical centers, they are
designed to not only provide disease treatment services, but also undertake a number of tasks,
such as disease prevention, health care and rehabilitation, as well as participate to a certain
extent in medical education and scientific research. They serve a wide range of clients, covering
the inhabitants of a number of neighboring communities. The other category is community
health service centers, which are based on public welfare attributes and focus on non-profit
services. They provide public health services and basic medical services for the community,
families and individuals. Their service recipients are specific groups in the community, such as
women, children, the elderly, the chronically ill, the disabled and low-income family members.
Community health service centers advocate the concept of proactive and door-to-door services,
and mainly carry out tasks such as health education, disease prevention, early intervention,
rehabilitation care, technical guidance on family planning, and basic diagnosis and treatment of
common and frequent diseases, with the aim of staying close to the needs of the public, and
promoting the improvement of the overall health of community residents.

H3: There is a significant difference in the perceived service quality of LW Regional
Medical Laboratory Center between different categories of medical institutions.

There is a difference between the middle and senior managers and the frontline staff in
terms of the perceived service quality of the regional medical laboratory center. Managers hope
that through the cooperation in medical laboratory services, it is possible to achieve the optimal
integration of organizational resources. In this case, hospitals do not have to purchase expensive
testing equipment, but can carry out more diversified tests, while the professionalism and
efficiency of the test can also be improved. Through the testing services provided by LW
Regional Medical Laboratory Center, managers try to achieve the result of increasing efficiency
and reducing burden for the organization. In contrast, grassroots employees are more concerned
about their own workload and salary growth, and less concerned about the financial benefits

brought by the cooperation between their organization and the LW Regional Medical
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Laboratory Center. They pay more attention to whether the change in testing services can reduce
their own workload. If the workload increases, will their salary be increased? Managers have
higher expectations of the quality of services provided by the regional medical laboratory center
than the grassroots staff.

H4: There is a significant difference in the perceived service quality of LW Regional
Medical Laboratory Center between customers of different job levels.

Because of the more direct contact with patients, healthcare workers will pay more attention
to the professionalism of the testing services provided by the medical laboratory center, and
they attach greater importance to the accuracy and timeliness of the test results. In contrast, the
logistics personnel are mainly responsible for ensuring the normal operation of the healthcare
workers, and they do not directly serve customers. Based on their professional characteristics,
they may pay more attention to the safety of the testing and whether cooperation with the
regional medical laboratory center can reduce their own logistical support work. Therefore, the
two categories of employees are concerned about different aspects of the services provided by
the regional medical laboratory center, and they have different interest demands.

H5: There is a significant difference in the perceived service quality of LW Regional

Medical Laboratory Center between customers of different occupational groups.

5.2 Research design

In order to better analyze the service quality level of regional medical laboratory centers, we
intend to adopt the method of quantitative empirical research. Since regional medical laboratory
centers are a relatively new healthcare service model, with little readily available public data
for reference, we decided to adopt a large-sample questionnaire to collect the necessary data to
support an in-depth exploration of the topic. By designing a well-targeted questionnaire, it is
possible to collect a wide range of relevant information about the operation status, service
efficiency, technology application, staffing, service quality, and social satisfaction of the
regional medical laboratory centers, which can fill the gaps in the existing literature and
provides data support and empirical references for the construction and development of regional
medical laboratory centers in the future. Such a research method can ensure the timeliness and
validity of the data, and more truly reflect the real situation of medical testing services in the
region. This chapter involves questionnaire design and sample selection, descriptive statistical
analysis of data, reliability and validity of questionnaire, t-test of the questionnaire and IPA

analysis.
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5.2.1 Sample selection based on stakeholder theory

First, based on the stakeholder theory, the core stakeholders of the regional medical laboratory
center are identified, so as to determine the respondents of the questionnaire. On this basis, we
further explain specific process of questionnaire design as well as the process to obtain data.

Accurate definition of the stakeholders of the regional medical laboratory center is a
prerequisite for evaluation of the service quality of the regional medical laboratory center and
subsequent research on service quality improvement. Only by accurately identifying the core
stakeholders of the regional medical testing center, can we determine the respondents of the
subsequent questionnaire distribution, and complete the scale correction and questionnaire
design.

The stakeholders of regional medical laboratory centers involve a wide range of industries
and organizations, as shown in Figure 5.2. In exploring the operation and management of

regional medical laboratories centers, we can identify several key stakeholders.

Administrator: health bureau of L district

Indirect supplier: hospital and community health center

Pay the fees

Figure 5.2 stakeholders of regional medical laboratory centers and their inter-relationship

1. Supplier:

Direct supplier: refers to the regional medical laboratory center itself, which is responsible
for providing professional medical laboratory services, including laboratory testing,
interpretation of results, report issuance, technical updates and personnel training.

Indirect suppliers: including medical device manufacturers and in vitro diagnostic
companies that provide testing equipment, reagents, consumables and technical support for the
laboratory center.

2. Demander:

Residents and patients: as a direct users of the laboratory services, their demands and
satisfaction directly affect the service content and service quality of the laboratory center, while
their health data is an important input for the medical testing.

3. Administrator:

100



Service Quality Assessment and Optimization of Regional Medical Laboratory Center: A Case Study

District health bureau: responsible for the administrative supervision, policy formulation,
qualification approval, quality control, standard implementation and performance evaluation of
the regional medical laboratory center.

4. Fundraiser:

Healthcare security administration: responsible for pricing, reimbursement and cost control
of testing services through medical insurance payment policies, and can influence the inflow of
funds and business strategies of the laboratory center.

Financial department: responsible for financial support for the construction and operation
of regional medical laboratory centers, including initial investment, subsidies, and special
grants, which is especially critical for public services and infrastructure construction.

In this study, we focus on the main functions and interactions of the above parties to reveal
the internal logic and optimization direction of the operation mechanism of regional medical
laboratory centers.

Patients: patients are the ultimate beneficiaries and final consumers of medical testing, so
their interests should be emphasized. Patients’ interests lie in obtaining accurate and timely test
results and diagnosis, fair and inexpensive test costs, and at the same time the regional medical
laboratory center is required to take the necessary technical and management measures to
ensure the confidentiality and security of patient information.

Medical institutions: as the implementor and providers of regional medical testing services,
the interests of medical institutions include: optimization of the testing process and
improvement of technical levels to meet the needs of patients; provision of rapid and reliable
test results for better diagnosis and treatment decisions, and maintenance of their professional
reputation; reduction of testing costs and improvement of the operational efficiency of medical
institutions.

Health insurance institutions: health insurance institutions are one of the funders of medical
testing, and their interests lie in accuracy and validity of the testing results so as to develop
appropriate insurance policies and compensation standards based on the testing results. Health
insurance institutions need to control medical costs, and avoid waste of medical resources and
unnecessary expenses. Regional medical laboratory centers need to provide competitive prices
and efficient services to meet the needs of health insurance institutions.

Government departments: government departments are the regulatory and management
bodies of regional medical testing services, and their interests lie in formulating appropriate
regulations and policies to standardize and regulate the regional medical testing, so as to ensure

that the medical testing is legal, compliant and meets the quality standards. They are also
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responsible for promoting the sinking of high-quality healthcare resources to the grassroots
level to alleviate the pressure on the government expenditure.

Medical equipment and consumables suppliers: medical testing equipment and reagent
suppliers are one of the key suppliers of regional medical laboratory centers and need to
improve their sales performance to achieve profitability and growth.

Next, the methods of expert interview and field survey are used to screen the core
stakeholders. The specific steps are as follows. With the district health bureau and public
medical institutions in the district as the targets, we invite 20 experts, including expert
consultants with rich experience in hospital management, hospital administrators, health
administrators, and scholars in the medical field, and ask them to determine whether or not the
listed individuals, groups, and organizations are categorized as the stakeholders of the regional
medical laboratory center. At the same time, based on the Mitchell score-based approach, the
experts are asked to categorize the selected stakeholders in terms of the three dimensions of
legitimacy, urgency, and power, and ultimately come up with a ranking of the stakeholders as
subjectively perceived by themselves. The results of the expert consultation are detailed in
Annex 1. After counting the results of the expert consultation, it is found that medical
institutions rank the highest in terms of inclusion rate (see Table 5.1), so it is finally determined
that the survey respondents and questionnaire-distributing groups of this research are the
medical staff (including doctors, nurses, and medical technicians) of the 19 community health
service centers and the five secondary and tertiary public hospitals in Liwan district.

Table 5.1 Definition of core stakeholders

S.N. Gender Who do you think are the core stakeholders, and Why?
Medical institutions and government departments. They reduce the burden on

1 M - . . AR
government finance and provide services to medical institutions.

2 M Employees, patients and medical institutions are core stakeholders. They belong to
service providers and service users.

3 = Patients. In addition to reduction of medical costs, they also obtain an efficient
experience of medical treatment.
Medical institutions and patients. Medical services should focus on patient health

4 M and revenue. For the long-term healthy development of the third-party regional
laboratory centers, only when the interests of both parties are ensured, can it be
possible to achieve benign development.

5 M Medical institutions. It is because they are the core of patient services and are the

decision maker and direct risk taker in the selection of a regional laboratory center.

Government departments are the core stakeholders. “Strengthening the grass-roots

healthcare, compensating for the shortcomings, and establishing mechanisms” are

the rigid needs of the national health care reform. The government should think

6 M comprehensively of how to promote the regional laboratory centers to integrate
resources, ensure quality, safeguard the interests of patients, and cooperate with
the tertiary hospitals as well as medical colleges and universities, and we do not
want to see various departments passing the buck to shirk responsibility.

7 M The core stakeholders are patients, the government, and the medical institutions.
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S.N.  Gender Who do you think are the core stakeholders, and Why?

8 M The core stakeholders are medical institutions, patients, and the government.

9 M The core stakeholders are medical institutions, patients, and the government.

10 M The core stakeholders are medical institutions, patients, and the government.

11 M The core stakeholders are medical institutions, the government, and patients.

12 M The core stakeholders are medical institutions, the government, and patients.
Medical institutions. They serve as a connecting link between the preceding and

13 M the following. They are related to the largest number of stakeholders, and their
decisions affect the interests of the widest range of stakeholders.

14 M Hospitals, government, and testing organizations.

15 F Hospitals and the government.

Hospitals, patients, and health insurance are the core stakeholders, because
patients who go to the primary and secondary hospitals can enjoy testing programs
offered by tertiary hospitals. The improvement of the diagnostic level of doctors
16 F can retain patients and enhance the visibility of the hospital. The test can be
mutually recognized within the region to reduce the duplication of prescription to
avoid repeated payment. It reduces the health insurance and financial expenditures,
and at the same time, cuts down expenses.
1. Medical institutions: academic development; 2. Government: social progress; 3.

17 M Operating institutions: institutional development.

18 M Medical institutions and patients

19 F Medical institutions, the government, and patients

20 M Medical institutions are the core stakeholders, as well as the providers, organizers,

and leaders of the regional medical laboratory center model

5.2.2 Selection of measurement scale

Service quality models emerged in the 1980s, including the SERVQUAL scale proposed by the
Parasuraman, A., Zeithaml, V. A., & Berry, L. L. team (Parasuraman et al., 1988), and the
SERVPERF scale developed by Clorindo and Taylor (1992) on the basis of the SERVQUAL
scale. After the 1990s, some specialized healthcare service quality scales emerged to address
the specificities of the healthcare field, such as the HEALTHQUAL scale, and PubHosQual and
HospitalQua scale. Although the subsequent measurement scales are further improvements to
the SERVQUAL scale, and can better measure the level of service quality in the healthcare field,
scholars at home and abroad still prefer the SERVQUAL scale rather than other scales, which
is because the SERVQUAL model can better ensure the consistency of research (Ko and Chou,
2020). In this research, we discuss the service quality of the regional medical laboratory center
and the reasons for the service quality gaps based on the gap model of service quality proposed
by Parasuraman, A., Zeithaml, V. A., & Berry, L. L., and using the SERVQUAL scale proposed
by Parasuraman, A., Zeithaml, V. A., & Berry, L. L. can ensure the consistency of the study.

Therefore, we finally choose the SERVQUAL scale as the measurement scale.
5.2.3 Modification of SERVQUAL

SERVQUAL model, as a service quality evaluation tool, is born in continuous innovation and
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evolves in change to adapt to the changing needs and development trends. On the basis of in-
depth understanding and full demonstration of the essential features of the SERVQUAL model,
when applying it to the healthcare industry, we need to make appropriate adjustments and
improvement according to the uniqueness of the healthcare industry and the actual needs of this
study. Only in this way, can we ensure the model’s scientificity and applicability in the field of
medical laboratory services, so that it can accurately reflect and improve the service quality of
the regional medical laboratory centers and the customer satisfaction. In addition, the
SERVQUAL scale originates from the developed Western countries which differ from the
developing countries in terms of the cultural and economic contexts. In order to use this scale
in developing countries such as China, we should make appropriate modifications according to
the cultural context of China. In fact, most studies based on the SERVQUAL scale have created
new dimensions based on the traditional SERVQUAL scale by integrating industry
characteristics and social contexts (Teshnizi et al., 2018).

Based on the in-depth comparison and analysis of the current healthcare service quality
evaluation standards and their quantitative indicators, and drawing on the essence of previous
research results, this study adopts a variety of qualitative and quantitative research tools, such
as expert brainstorming and field interviews, to revise and optimize the five core dimensions
(namely, reliability, responsiveness, assurance, empathy, and tangibles) covered by the classic
SERVQUAL scale and the 22 concrete items. This process aims to ensure that the scale can
accurately fit the service characteristics and actual needs of the regional medical laboratory
center, and ultimately summarize a set of exclusive dimensional system and specific evaluation
indexes applicable to the evaluation of service quality of regional medical laboratory centers as
shown in Table a.1.

In the specific modification process, we adopted a combination of three methods: literature
method, expert brainstorming method and field research method to modify the indicators of the
scale.

First, On the basis of a systematic review of relevant literature and in-depth field
investigation at the regional medical laboratory center, we structured and clarified our research
ideas, and then constructed questionnaire items suitable for this study. In this process, we
focused on referring to previous empirical research results on the use of the SERVQUAL scale
to assess service quality, especially on the five core dimensions of the SERVQUAL scale:
tangibles, reliability, responsiveness, assurance, and empathy. In the organization and analysis
of relevant literature, we screened and learned from the contents closely related to the topic of

this research. On the basis of the theoretical framework of service quality evaluation in classical
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literature and the mature scale design that has been widely adopted and validated by the industry,
we integrated these theoretical essence and practical experience into the design of questionnaire

of service quality evaluation for regional medical laboratory centers, which ensures the

scientificity and applicability of the scale, and we hope that the scale can more accurately reflect

the current status of the services and the quality level of the regional medical laboratory centers.

In addition, based on the summary and understanding of the industry characteristics and service

characteristics of regional medical laboratory centers elaborated in Chapter 3, we designed the

specific measurement items under the five primary indicators and formulated the first draft of
scale.

Then, in order to further enhance the scientificity and accuracy of the questionnaire, we
actively engaged in in-depth exchanges and discussions with academic experts. I have
repeatedly presented the theoretical model of this research and the research variables involved
in the academic seminars inside and outside my research team. We had detailed discussion on
the meaning of each variable in the questionnaire, the logical correlation among them, and the
various details that may be encountered in the measurement process. After extensive
consultation with experts, we conducted a careful review and first-round revision of the
question items, expressions and format layout of the questionnaire, and finally formed the
second draft of the questionnaire. We invited six experts of management and public health (four
with doctoral degree, two are management experts and the other two are public health experts,
and two with master’s degree, one is management expert and the other one is public health
expert) to list the specific question items based on the five dimensions of the original
SERVQUAL scale. The following principles were required to be followed during the process.

In formulating the service quality evaluation indicators of regional medical laboratory
centers, we adhere to the principles of representativeness and value orientation, emphasizing
that the selected indicators should not only have good representativeness and be able to
accurately capture and measure the key features of the laboratory center services, but also avoid
the excessive number of indicators that would lead to a cumbersome and redundant evaluation
process and increased difficulty in the analysis of the results, and in particular, we should
eliminate the duplication and redundancy among the indicators. Therefore, in the screening of
indicators, we do not simply take all the indicators we can find into consideration. Instead, we
rigorously select an appropriate number of indicators with substantive significance according
to the actual evaluation needs.

In addition, the research emphasizes the systematic and scientific nature of the evaluation

indicators. The production process of medical services is complex and diversified, so the
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evaluation indicators should have an intrinsic logical connection between them. They should
both avoid overlapping and have clear boundaries, forming a clear hierarchical and structured
indicator system. In other words, the higher-level indicators are an abstraction of the lower-
level indicators, while the lower-level indicators can fully interpret the higher-level indicators,
demonstrating obvious systematicity. The selection of indicators must also follow the evidence-
based concept. In other words, all selected indicators should have solid evidence support, clear
source basis, and precise conceptual definitions, and should be able to accurately highlight the
core services provided by the regional medical laboratory center. Only in this way can we ensure
that the selected evaluation indicators are scientific and reasonable, which can effectively
reflect the current status of the service quality of the laboratory center and provide a strong
guide for future improvement.

Furthermore, this study also focuses on their operability when formulating evaluation
indicators. This means that the selected indicators should not only meet the needs of the study
and the development of regional medical laboratory centers, but also ensure that the users can
easily carry out data collection, implementation of evaluation process and horizontal
comparison and analysis in actual operation. In short, data collection is simple and fast,
evaluation process is easy to implement, and measurement results can be visualized and
compared.

After these rigorous research processes, the research team conducted a second
comprehensive revision of the questionnaire through field visits and in-depth exchanges with
industry experts. First, through the introduction of the supervisor and our own connections in
the industry, we conducted a series of in-depth interviews with six senior managers with
profound theoretical knowledge of management and rich practical experience in the
management of regional medical laboratory centers. We consulted opinions of the experts on
whether the logical relationship between the variables involved in the study fits the actual
situation of the laboratory center, whether the variables used in the scale can accurately reflect
the key issues in the process of service delivery, and whether the expressions of the
questionnaire are too theoretical and not easy to understand. In order to further ensure that the
language of the questionnaire is easy to understand and avoid the use of overly professional or
academic words, the research team then communicated face-to-face with two business
managers who do not have an academic background but have certain knowledge of
organizational management, and discussed and revised the expression of each question in the
questionnaire one by one, striving to make the language of the questionnaire plain and easy to

understand. After this round of meticulous polishing, the third version of the questionnaire was
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finally formed.
5.2.4 Questionnaire design

The questionnaire design mainly follows three principles as follows. First, consistency of
logical principle. The items are from easy to difficult, and the scoring is from specific items to
abstract items, so that the questionnaire is more in line with the daily habits of the respondents.
Second, the principle of easy to operate. The questionnaire is mainly designed to analyze,
organize, and calculate, and all the question items are operable. Third, the principle of being
simple and easy to understand. Rare words or too specialized words should not be used, as it
will be difficult for the public to understand.

The questionnaire is mainly divided into three parts. The first part is the survey introduction
and filling instructions, with the former aiming to clarify the purpose of the survey and eliminate
doubts, and the latter aiming to enable the respondents to fill out the questionnaire more
effectively and ensure that the questionnaire is true and reliable. The second part is the main
body of the questionnaire, consisting of 30 question items. First, there are § basic question items
which aim to analyze the basic characteristics of the respondents. Second, there are 22 specific
question items on the five dimensions of service quality (reliability, empathy, responsiveness,
tangibles, and assurance) designed based on the SERVQUAL scale, and under each dimension
there are two aspects: service perception and service expectation. These questions require the
respondents, in the form of scores, to indicate how they feel about a service, and what they
expect from that service (and how important they are). This questionnaire adopts the 5-point
Likert scale, with 1-5 representing five degrees, 1 representing very poor, 2 representing
relatively poor, 3 representing average, 4 representing relatively good, 5 representing very good.
It enables the investigator to make judgments in a clear and quick manner, saves time of the
survey, and improves the efficiency as well. In order to ensure the reasonableness and
effectiveness of the questionnaire design, we carry out a pre-test of the questionnaire, purify the

question items, and finally form the final draft of the questionnaire.
5.2.5 Data collection and pre-processing

This study adopts an online method to distribute and collect the questionnaires. We chose
“WJX.cn” as our questionnaire distribution and collection tool, a platform highly recommended
for its professionalism and practicality. It is a cloud-based service system that integrates online

questionnaire design, data collection, personalized report generation and in-depth analysis of

107



Service Quality Assessment and Optimization of Regional Medical Laboratory Center: A Case Study

survey results. Compared with traditional paper-based questionnaires and other online survey
tools on the market, it has significant advantages in terms of ease of operation, user-friendliness
and cost-effectiveness. Users do not need to have professional programming skills to quickly
create and release online questionnaires, and get real-time feedback of results through the
system’s powerful data analysis functions. It is because of these advantages that “WJX.cn” is
widely used by enterprises, academic research organizations and individual users in various
industries, making it an ideal choice for conducting efficient and accurate market research and
social surveys. In this research, we have also made full use of the features of “WJX.cn” to
ensure the smooth implementation of the questionnaire design, distribution, collection and
subsequent data processing. The questionnaire is filled out independently by the survey
respondents. If there are any questions, the respondents can contact the researcher for
explanation, but no personal opinion can be provided or implied to avoid information bias.
Ethical approval for the study has been obtained (NFYKDXO001).

The service targets of the regional medical laboratory center are hospitals and community
health service centers in the administrative district, so the questionnaires were distributed to the
medical staff of 5 district hospitals and 19 community health service centers in Liwan district,
and a total of 336 questionnaires were collected. In order to ensure data quality, data cleansing
was first carried out. We deleted questionnaires that took less than 60 seconds to fill in and
questionnaires whose answers were all the same (after evaluation, the average time to fill in the
questionnaire is 86 seconds, and the fastest time is 70 seconds), and a total of 4 invalid
questionnaires were excluded. Finally, the number of samples qualified analysis was 332.

In this study, we used the statistical analysis software STATA 17.0 for in-depth statistical
processing and interpretation of the collected data. For the basic information of the survey
respondents, we used frequency counts and percentages for descriptive statistics, which can
clearly show the distribution of various types of characteristics in the sample and the relative
proportion. For the respondents’ expectations and perceptions of the service quality of regional
medical laboratory centers, we calculated and reported the corresponding averages in order to
compare the gap between the expected level and the perceived experience.

Furthermore, in order to visualize the current status of service quality and its match with
expectations, we constructed a two-dimensional analysis chart using the IPA (Importance-
Performance Analysis) method. Specifically, the horizontal axis represents the average scores
of expectation of each service quality indicator from the perspective of survey respondents,
namely, ratings of importance; the vertical axis shows the average scores of perception of each

indicator in the actual experience, namely, ratings of performance. We also introduced two
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reference lines representing the average scores of expectation and perception of the overall
service quality, so as to more intuitively identify the obvious shortcomings of services in the
regional medical laboratory centers, namely, those areas that are considered important by the
respondents but with low actual perception scores, and these are the key points for improvement
and optimization. Through this method, we can use the graph to visually judge and determine

the Center’s future focus on improvement of service quality.
5.2.6 Basic information of the sample

As shown in Table 5.2, in terms of gender distribution, there are 83 male respondents,
accounting for 24.63% of the total number of respondents, and 254 female respondents,
accounting for 75.37%. There are more females participating in the survey, accounting for more
than two thirds.

Table 5.2 Basic information of the sample

i}r)lillirzl:‘gr Secondary indicator Frequency Percentage
Gender Male 83 L 24.63%
Female 254 L] 75.37%
29 or below 66 al 19.58%
Age 30-39 159 [ 47.18%
40-49 86 L 25.52%
50 or above 26 | 7.72%
. Secondary hospitals 111 L 32.94%
Hospital Community health service
level 226 L] 67.06%
centers
Below bachelor 56 aa 16.62%
Educational Bachelor 253 L ] 75.07%
background Master 25 d 7.42%
Doctor 3 I 0.89%
Personnel Physician 132 L 39.17%
type Nurse 139 L 41.25%
Medical technicians 66 ol 19.58%
Junior 111 L 32.94%
Professional Inteljmediate': 165 [ 48.96%
title Associate senior 43 [ | 12.76%
Full senior 4 I 1.19%
Unrated 14 L 4.15%
Middle management or 53 - 15.73%
Job position G above .
eneral professmnal and 284 P 84.27%
technical personnel
5 years or below 71 L 21.07%
Length of 6-15 years 157 L 46.59%
service 6-25 years 71 L 21.07%
26 years or above 38 a 11.28%

In terms of age distribution, the respondents are divided into four age groups. There are 66

respondents under 29 years old, accounting for 19.58% of the total respondents. The group of
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30-39 years old has 159 respondents, accounting for 47.18%, which is the largest percentage.
There are 86 respondents aged 40 to 49 years old, accounting for 25.52%. There are only 26
respondents aged 50 years old and above, accounting for only 7.72%. It can be seen that the
participants in the survey are mainly those aged 30-49, while the participation of young and old
people is relatively low.

In terms of the hospital level, the number of respondents filling out the survey in community
health centers is 226, accounting for 67.06%, while the number of respondents filling out the
survey in secondary hospitals is only 111, accounting for 32.94%. It can be found that the
response rate of community health service centers for this kind of survey is significantly higher
than that of secondary hospitals.

In terms of the distribution of education, the percentage of respondents with bachelor’s
degree and above reaches 82.49%, and the percentage of those with bachelor’s degree is the
highest, reaching 75.07%. The percentage of those with education below bachelor’s degree is
16.62%, and the percentage of those with doctoral degree and above is only 0.89%. It can be
seen that the majority of the respondents of this survey is people with bachelor’s degree and
above.

In terms of the type of personnel, there are mainly three types of personnel, including
doctors, nurses and medical technicians, of which the number of nurses is the largest,
accounting for 41.25%, followed by doctors and medical technicians, accounting for 39.17%
and 19.58% respectively. It can be seen that the respondents are mainly medical staff in the
hospitals.

In terms of professional titles, the vast majority of the respondents hold intermediate
professional titles, accounting for 48.96%, followed by those holding junior professional titles,
accounting for 32.94%. The proportions of those with associate senior professional title and
unrated personnel are relatively low, accounting for 12.76% and 4.15% respectively. The
proportion of those with senior professional title is the lowest, accounting for only 1.19%.

In terms of job positions, the number of middle management or above is 53, accounting for
15.73%, and the number of general professional and technical staff is 284, accounting for
84.27%. It can be seen that the number of general professional and technical staff is significantly
larger than that of middle management or above, indicating that the proportion of general
professional and technical staff is higher in this survey.

In terms of length of service, most of them have been worked for 6 to 15 years, accounting
for 46.59%, followed by 5 years or less and 26 years or more, accounting for 21.07% and 11.28%

respectively. The proportion of those with 6-25 years of service is also 21.07%. It can be seen
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that the majority of the respondents have neither too short nor too long years of service.
From the results of the descriptive statistical analysis of the respondents, it can be seen that
the sample data contains different genders, different age levels, different lengths of service, and

different levels of education, and these characteristics guarantee the validity of the sample.
5.2.7 Reliability analysis of survey results

Reliability, or stability of measurement results, refers to the degree of consistency of the results
obtained when the same research methodology is used to measure the same object repeatedly.
There are many ways to measure reliability, such as test-retest reliability method, alternate-form
method, split-half reliability method, and Cronbach’s alpha coefficient method, of which the
Cronbach’s alpha coefficient method is the most widely used at present. Only after the reliability
is up to the standard, can we test the validity, so we first carry out reliability analysis of the data,
and the evaluation criteria of the Cronbach’s a coefficient is shown as per Table 5.3.

Table 5.3 Evaluation criteria of Cronbach’s a coefficient

Range of o value Reliability represented by the a value
a>0.8 Very high
0.7<0<0.8 Acceptable
0.6<0<0.7 Barely acceptable
0.3<0<0.6 Relatively low
0<0.3 Very low

In this research, we use Cronbach’s a coefficient as the basis to test reliability of the external
questionnaire for the service quality of the regional medical laboratory center. It is found that
the overall Cronbach’s alpha coefficient is greater than 0.7, indicating that the scale has a
relatively good reliability, and the specific details the Cronbach’s alpha coefficient are shown

as per Table 5.4.

Table 5.4 Cronbach’s a coefficient of different dimensions

. . .. Cronbach’s a coefficient
Dimension Amount of indicators

Expectation Perception
Tangibles 4 0.9195 0.9248
Reliability 5 0.9538 0.9467
Responsiveness 4 0.9616 0.9625
Assurance 4 0.9527 0.9394
Empathy 5 0.9520 0.9443
Total 22 0.9798 0.9778

5.2.8 Validity analysis and factor analysis of survey results

After passing the reliability test, the scale needs to be tested and analyzed in terms of validity.

The validity of the questionnaire represents the degree of effectiveness of the questionnaire,

111



Service Quality Assessment and Optimization of Regional Medical Laboratory Center: A Case Study

which enables the questionnaire to effectively measure the service quality through validity. The
design of the questionnaire on the service quality of the regional medical laboratory center
strictly follows the theoretical framework of the service quality gap model, and in the process
of questionnaire formulation, we have two rounds of in-depth discussions and modifications
with the senior management to ensure that the questionnaire content is effective and relevant.
Through this rigorous formulation process, the questionnaire content can accurately reflect the
dimensions of the service quality gap model, which in turn effectively captures the actual
situation of regional medical laboratory centers in terms of service quality, and ensures a high
level of validity of the questionnaire content. This questionnaire design not only objectively
evaluates the current status of service quality in the laboratory centers, but also provides strong
data support and direction guidance for future service quality improvement.

In this research, KMO test (Kaiser-Meyer-Olkin) and Bartlett’s Test of Sphericity are
conducted using Stata 17.0. If the p value of Bartlett’s test of sphericity is smaller than 0.05, it
means that the variables have a very significant correlation; if the KMO value is closer to 1, it
means that the correlation between them is stronger, and on the contrary, if the KMO value is
closer to 0, it means that the relationship is getting weaker. The specific criteria are shown as
per Table 5.5.

Table 5.5 KMO value Bartlett p value

Category Range of value Application for factor analysis
>0.9 Extremely suitable
0.8<KMO0O<0.9 Very suitable
0.7<KM0<0.8 Suitable
KMO value 0.6<KMO<0.7 Not too suitable
0.5<KMO<0.6 Barely suitable
<0.5 Not suitable
Bartlett p value <or=0.05 Suitable

The details of the specific validity analysis data of the scale are shown as per Table 5.6. It
can be seen that the KMO value of the service quality scale is 0.951, while the significance of
Bartlett’s test of sphericity is 0.000, which indicates that the design of this questionnaire is
relatively accurate and valid, and the correlation between the data is also relatively good. This
service quality scale can be used for further factor analysis.

Table 5.6 KMO and Bartlett’s test

KMO value Bartlett p value
Expectation 0.956 0.000
Perception 0.964 0.000
Total 0.951 0.000

Factor analysis can be divided into exploratory factor analysis and confirmatory factor

analysis. As the five dimensions of service quality are determined, the confirmatory factor
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analysis method is more applicable. The construct validity of the questionnaire is first judged

by comparing the factor loadings of each item on each factor. We assume that each sub-item

can be matched to the corresponding factor, and use principal component analysis and variance

maximum rotation method to analyze the questionnaire and the results are shown as per Table

5.7.

Table 5.7 Confirmatory factor analysis of service quality

SN

Item

Tangibles

Reliability

Factor
Responsiveness

Assurance

Empathy

T1

T2

T3

T4

R1

R2

R3

R4

R5

P1

P2

P3

P4

Al

A2

Modern
equipment
Comfortable
environment and
facilities
Clean and well-
groomed
appearance of
employees
Professional
service support
facilities
Service
commitments
met within
deadlines
Professional
fulfillment of
service
commitments
Perception of the
company to be
reliable
Well-established
emergency plans
Sound service
qualifications
Timely response
to customer
complaints
Timely response
to customer
needs
Timely answer
to customer
questions
Timely
notification of
service progress
Confidentiality
awareness of
employees
Sense of

0.62

0.53

0.43

0.49

0.60

0.62

0.54

0.55

0.52

0.88

0.93

0.90

0.72

0.44

0.49
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Factor

SN ftem Tangibles  Reliability Responsiveness Assurance  Empathy

assurance of the
service process
Sense of
reliability of the
employee’s
words
Adequate
support and
protection
provided by the
company for the
employees
Comprehensive
El feedback 0.95
channels
Convenient
E2 . ) 0.77
delivery time
E3 Personglized 0.93
services
Getting things
E4  done once and 0.87
for all
Good sense of
E5 social 0.72
responsibility
Factor loadings are correlations between latent variables and observed indicators.

A3 0.50

A4 0.50

Confirmatory factor analysis often has a minimum requirement for factor loadings, but there
has been no uniform standard for the minimum value, and scholars have proposed some
empirical guidelines. In factor analysis, standardized factor loadings are an important indicator
of the strength of the relationship between a variable and a factor. Various scholars have
suggested different thresholds to assess the significance of factor loadings. The ideal
standardized factor loading estimate should be 0.5 or higher, and ideally should be no less than
0.7, which implies that the correlation between the variable and the factor is relatively
significant, and can explain a large portion of the variance in the variable. For interpretive
purposes, even for studies with relatively small samples, 0.4 can be accepted as the minimum
threshold for factor loadings.

In summary, the appropriate thresholds for standardized factor loadings may vary in
different research fields and contexts, but it is generally believed that the higher the loadings,
the stronger the relationship between the factor and the variable, and the more reliable the factor
structure will be. Researchers need to be flexible in setting the significance level of factor
loadings, taking into account the actual research purpose, sample size, and recognized standards

of practice in the academia. As for the scale used in this research, the loading values of the
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factors under the five dimensions are all greater than 0.4, and most of the factor loadings are
above 0.5. Therefore, the overall construct validity of the scale is good.

As shown in Table 5.8, The composite reliability (CR) values of the latent variables of each
dimension of the service quality scale are 0.917 (0.924), 0.952 (0.946), 0.968 (0.966), 0.968
(0.958), and 0.959 (0.954), all greater than 0.7, and the average variance extracted (AVE) values
are 0.745 (0.758), 0.801 (0.779), 0.871 (0.871), 0.849 (0.812), and 0.797 (0.769), all greater
than 0.5, indicating that the scale has good convergent validity. In addition, statistical analyses
show that the square roots of the AVE of each latent variable are greater than the correlation
coefficient with other latent variables. It means that the trait represented by each latent variable
can be measured relatively independently in the data. There is a high degree of differentiation
between the scales and no serious measurement overlap. Therefore, it can be concluded that the
regional medical laboratory center service quality evaluation scale demonstrates good
discriminant validity in its design. In other words, the latent dimensions can be clearly
distinguished from each other, corresponding to different aspects of service quality, which
guarantees the reliability and validity of the study results.

Table 5.8 Convergent validity and discriminant validity

Dimension Composite Reliability (CR) Average variance extracted (AVE)

Expectation Perception Expectation Perception
Tangibles 0.917 0.924 0.745 0.758
Reliability 0.952 0.946 0.801 0.779
Responsiveness 0.968 0.966 0.871 0.871
Assurance 0.968 0.958 0.849 0.812
Empathy 0.959 0.954 0.797 0.769

5.3 Result analysis

5.3.1 Descriptive statistics

As shown in Table 5.9 the mean value of perceived service quality of the regional medical
laboratory center is 4.27, reaching the level of satisfaction, while the mean value of expected
service quality is 4.49. The gap between the two is small, and the services offered by the
regional medical laboratory center can meet 95% of the customer’s expectations (4.27/4.49),
indicating that the overall service level of the regional medical laboratory center is relatively
high, but there is still room for improvement. To be specific, the customers pay more attention
to the dimensions of tangibles and reliability, and the mean values of expected service quality
are 4.55 and 4.54 respectively. The mean values of perceived service quality are 4.36 and 4.37

respectively, and the gap is smaller than the overall gap in perceived and expected service
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quality. It indicates that the regional medical laboratory center is able to correctly perceive
customer needs and rationally allocate resources to meet the needs. In addition, the service
quality of the responsiveness dimension has the worst performance, and the gap between
expectation and perception reaches 0.26, which is higher than the overall service quality gap.
The service quality of the dimensions of assurance and empathy also performs poorly, and both
are higher than the overall service quality gap. Therefore, the regional medical laboratory center
needs to pay more attention to the service management in dimensions of responsiveness,
assurance and empathy, especially the dimension of responsiveness, so as to better meet the
service needs of customers. Data shows that the standard deviation of each dimension is
basically less than 1, indicating that there is no big difference between different customers’
perception and expectation of service quality.

Table 5.9 Descriptive statistics

Perceived mean  Expected mean  Perceived standard ~ Expected standard

Dimension value value deviation deviation
Tangibles 4.36 4.55 0.75 0.65
Reliability 4.37 4.54 0.77 0.67
Responsiveness 4.19 4.45 1.03 0.86
Assurance 4.25 448 0.93 0.80
Empathy 4.20 445 0.94 0.81
Total 4.27 4.49 0.80 0.69

The mean scores for the question item “The Regional Medical Laboratory Center has
modern and intelligent medical equipment” shown in Table 5.10, are 4.51 and 4.2 for the
expected value and perceived value, respectively, which indicates that most of the participants
have high expectations towards modern and intelligent medical equipment and they perceive a
certain degree of satisfaction. There are some differences in the distribution of expected values
and perceived values. The distribution of expected values is relatively even, while the
distribution of perceived values shows a clear skewed pattern with more high scores. This may
imply that the participants’ expectations of the medical equipment are more consistent, while
there are differences in their evaluation of the perceived values. As for the expected value and
perceived value, most respondents choose the 5-point option, indicating that most participants
hold a relatively high evaluation of the medical equipment in the regional medical laboratory
center. The number of options of 3 points and below is relatively small, indicating that most
participants have high expectations and perceptions of the medical equipment in the regional
medical laboratory center.

Table 5.10 Expected and Perceived Values for Various Services at the Regional Medical Laboratory

Center

Item Description Expected Perceived
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Average Average
Modern and intelligent medical equipment 4.51 4.20
Laboratories and lounges are clean, neat, and comfortable 4.50 4.35
Employees are properly-dressed and well-groomed 4.63 4.50
Complete service auxiliary facilities 4.55 4.37
Issue test reports quickly 4.51 4.31
Test reports are accurate and professional 4.49 4.29
Sufficient communication and reasonable medical expenses 4.58 4.45
Fully assessed risks and formulated countermeasures 4.54 4.36
Qualifications for various services stipulated by the state and industry 4.59 4.43
Timely response to customer complaints 4.44 4.18
Respond to individualized customer needs 4.42 4.14
Respond to and answer customer questions in a timely manner 4.43 4.18
Provide full-process service status query and inform customers at key 4.53 4.27
service nodes
Protect customer privacy 4.59 4.46
Demonstrate excellent professional quality in service 4.45 4.21
Communicate sufficiently with customers 4.45 4.17
Provide employees with adequate institutional security and resource 4.45 4.18
support
Proactive and regular collection of customer needs and suggestions 4.44 4.15
for improvement
Reasonable delivery time 4.47 4.27
Provide customers with personalized services 4.43 4.15
Conduct a variety of tests at once without mistakes 4.37 4.04
Environmentally-friendly process for medical waste disposal 4.54 4.39

In summary, participants hold high expectations and perceptions of the modern and
intelligent medical equipment owned by the regional medical laboratory center, but there are
differences in the evaluation of the actual perceived value. It is recommended to further
investigate and analyze the reasons for the differences in the perceived values and take
corresponding measures to improve participants’ satisfaction.

The mean scores for the question item “The laboratories and lounges of the Regional
Medical Laboratory Center are clean, neat, and comfortable” shown in Table 5.10, are 4.5 for
the expected value and 4.35 for the perceived value. This indicates that most respondents are
satisfied with the cleanliness and neatness of the laboratories and lounges. As for the expected
values, most respondents (210, 63.5%) choose the 5-point option, indicating that most of them
have high expectations of the cleanliness and tidiness of the laboratories and lounges. As for
the perceived values, most respondents (180, 54.6%) choose the 5-point option, indicating that
most people are satisfied with the cleanliness and tidiness of the labs and lounges. The
distributions of the expected and perceived values are similar, both showing a gradually
decreasing trend, indicating that most people’s expected values and perceived values are
relatively consistent.

The mean scores for the question item “Employees in the regional medical laboratory center

are properly-dressed and well-groomed” shown in Table 5.10, are 4.63 and 4.5 for the expected
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value and perceived value, respectively. On the whole, the customers are relatively satisfied
with the dress code and grooming requirements of the employees, but the expected value is
slightly higher than the perceived value. As for the expected value, most respondents (237,
71.51%) choose the 5-point option, followed by the 4-point option (72, 21.36%), indicating that
most of the customers have relatively high expectations of dress code and grooming of
employees. As for the perceived value, most respondents (211, 63.8%) choose the 5-point
option, followed by the 4-point option (84, 24.93%), indicating that most of the customers are
satisfied with the dress code and grooming of employees. Generally speaking, the average
scores for both expected values and perceived value are above 4.5, indicating that customers
have high expectations of the dress code and grooming of employees and believe that these
requirements have been met to some extent.

In summary, the overall situation of the dress code and grooming of the employees is good,
but there are still some employees who have higher expectations. Therefore, training and
management of employee dress codes can be further strengthened to improve employee
satisfaction and the overall corporate image.

The mean scores for the question item “The Regional Medical Laboratory Center has
complete service auxiliary facilities (such as directional signs, service flow charts, and manuals)”
shown in Table 5.10, are 4.55 and 4.37 for the expected value and perceived value, respectively,
indicating that the participants have high expectations and perceptions of the service auxiliary
facilities of the Regional Medical Laboratory Center. Most respondents choose the 5-point
option in both the expected value and perceived value, accounting for 67.36% and 57.86%
respectively. It indicates that the majority of the participants in the survey feet that the service
auxiliary facilities at the Regional Medical Laboratory Center perform well in meeting their
expectations and perceptions. The lowest rated option in expected value and perceived value is
1-point, which occupies 0.59% and 0.89% respectively. This indicates that very few participants
in the survey express low expectations and perceptions of the service auxiliary facilities. The
proportions of those choose the 4-point option in the expected value and perceived value are
23.15% and 25.52% respectively, indicating that a significant portion of the respondents have
moderate expectations and perceptions of the service auxiliary facilities of the regional medical
laboratory center.

In summary, the participants hold high expectations and perceptions of the service auxiliary
facilities of the Regional Medical Laboratory Center as a whole, and most of them believe that
the service auxiliary facilities meet their expectations and perceptions, but still some

respondents express low ratings of the expectations and perceptions of the service auxiliary
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facilities.

The mean scores for the question item “The Regional Medical Laboratory Center is able to
issue test reports quickly” are shown in Table 5.10. As for the expected value, the majority of
the respondents (65.28%) believe that the Regional Medical Laboratory Center is able to issue
test reports quickly, which is significantly higher than the other options. The average score of
the expected value is 4.51, which indicates that the respondents have relatively high
expectations of the laboratory center in general. In terms of perceived value, the same majority
of respondents (54.9%) believe that the Regional Medical Laboratory Centers is able to issue
test reports quickly, but the percentage is slightly lower than that in the expected value. The
average score of perceived value is 4.31, which is lower compared to the average score of the
expected value, which may indicate that the speed of report issuance perceived by the
respondents in their actual experience does not meet their expectations.

In summary, most of the respondents (60.09%) believe that the Regional Medical
Laboratory Center is able to issue test reports quickly in terms of both expected and perceived
values, which indicates that the respondents’ evaluation of the laboratory center is generally
positive. However, the average score of the perceived value is slightly lower than that of the
expected value, which may suggest that there is room for improvement in some aspects of the
laboratory center to meet the expectations of the respondents.

The mean scores for the question item “The test reports offered by the Regional Medical
Laboratory Center are accurate and professional” are shown in Table 5.10. As for the expected
value, most respondents (214, 64.69%) choose the 5-point option, followed by 4-point (77,
22.85%), and the average score is 4.49. It indicates that most respondents have high
expectations for the accuracy and professionalism of the test reports. As for the perceived value,
most respondents (179, 54.3%) choose the 5-point option, followed by 4-point (87, 25.82%),
and the average score is 4.29. It indicates that most respondents hold high perceptions of the
accuracy and professionalism of the test reports. .

The mean scores for the question item “The Regional Medical Laboratory Center
communicates sufficiently with its customers and the medical expenses are reasonable without
extra charges” shown in Table 5.10, are 4.58 and 4.45 for the expected and perceived values,
respectively. It indicates that most of the respondents’ expectations and perceptions of the
service do not differ much. In terms of expected value, most respondents choose the 5-point
option, accounting for 69.44%; in terms of perceived value, most respondents choose the 5-
point option, accounting for 61.72%. It indicates that most of the respondents are relatively

satisfied with the expectations and perceptions of the services offered by the regional medical
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laboratory center.

In summary, most respondents hold a relatively high evaluation of the performance of the
Regional Medical Laboratory Center in terms of communication, fee reasonableness and
avoidance of extra charges.

The mean scores for the question item “The Regional Medical Laboratory Center has fully
assessed the risks that may arise during the service process and has formulated corresponding
countermeasures” are shown in Table 5.10. In terms of expected value, most of the respondents
have high expectations of the service process, with most respondents choosing the 5-point
option (very satisfied), accounting for 66.77%. The average score is 4.54, which indicates that
the overall expected value is high. In terms of perceived value, the average score of respondents’
perceived value of the service process is 4.36, which is lower than that of the expected value.
The percentage of respondents who choose the 5-point option (very satisfied) is 58.16%, which
is lower than the percentage of expected value. It indicates that there are some problems or
deficiencies in the actual service process, making the actual perceived value lower than the
expected value. The differences between the expected value and perceived value are reflected
in several aspects. The proportions of respondents who choose 1-point (very dissatisfied) are
0.3% and 0.59% respectively in the expected value and perceived value, which is not a big
difference. However, the proportions of respondents who choose 5-point (very satisfied) are
greatly differed, reaching 66.77% and 58.16% respectively. It indicates that some of the
respondents are dissatisfied with the perceived service process. Therefore, the regional medical
laboratory center needs to pay attention to these dissatisfied voices and further improve the
service quality and measures.

The mean scores for the question item “The Regional Medical Laboratory Center has the
qualifications for various services stipulated by the state and the industry” shown in Table 5.10,
are 4.59 and 4.43 for the expected value and the perceived value, respectively. In terms of
expected value, most respondents (230, 69.44%) choose the 5-point option, followed by 4-point
(74, 21.96%). In terms of perceived value, most respondents (204, 61.72%) choose the 5-point
option, followed by 4-point (77, 22.85%). It indicates that most respondents give high ratings
to the service qualification requirements of the regional medical laboratory center and the
overall degree of satisfaction is high.

The mean scores for the question item “The Regional Medical Laboratory Center is able to
respond to customer complaints in a timely manner and actively deal with them” are shown in
Table 5.10. In terms of expected value, the majority of customers (66.17%) have high

expectations of the center’s ability to deal with customer complaints, indicating that customers
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have high expectations of complaint handling of the laboratory center. In terms of perceived
value, the proportion of those who choose 5-point option is 54.9%, which is slightly lower than
the proportion in the expected value. However, both the perceived value and expected value
show that customers have a high level of satisfaction with the complaint handling of the
laboratory center. The mean value of the average scores of the expected value and perceived
value is 4.31, indicating that the overall evaluation of customers on the handling of customer
complaints by the laboratory center is good. The difference between the perceived value and
the expected value is small, indicating that the medical laboratory center can satisfy the
customer expectation in complaint handling.

In summary, the regional medical laboratory center performs well in handling customer
complaints, and is able to respond to and actively deal with customer complaints in a timely
manner.

The mean scores for the question item “The Regional Medical Laboratory Center can
actively respond to the individualized needs of customers” shown in Table 5.10, are 4.42 and
4.14 for the expected value and perceived value, respectively. On the whole, the customers have
high expectations and perceptions toward the active response of the laboratory center to
individualized needs, with average score over 4 points. In terms of the expected value, most
respondents (220, 66.47%) choose the 5-point option, indicating that most customers expect the
medical laboratory center to respond actively to individualized needs. In terms of the perceived
value, most respondents (179, 54.3%) choose the 5-point option, indicating that most customers
believe that the medical laboratory center can respond actively to individualized needs.

In summary, customers have relatively high expectations and perceptions towards the active
response of the regional medical laboratory center to individualized needs, and most customers
believe that the medical laboratory center is able to respond actively to individualized needs.

The mean scores for the question item “The Regional Medical Laboratory Center is able to
respond to and answer customer questions in a timely manner” are shown in Table 5.10. The
customers’ expectations are generally high, with an average score of 4.43. 65.88% of the
customers choose the 5-point option, indicating that they expect the center to respond to and
answer customer questions in a timely manner. In terms of perceived value, the average score
of customer evaluation is 4.18. 56.08% of customers choose a 5-point option, indicating that
they believe the center performs well in responding to and answering customers’ questions in a
timely manner. In terms of the difference between expectation and perception, it can be seen
that the customer expectation is high while the perception is relatively low. This may imply that

there is room for improvement in the actual services provided by the regional medical
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laboratory center in terms of responding to and answering customers’ questions in a timely
manner. 7.12% of the respondents choose 3-point and 20.47% choose 4-point, and the sum of
these two proportions has exceeded 25%, indicating that about one-fourth of the customers have
a neutral attitude towards the service performance of the regional medical laboratory center.

The mean scores for the question item “The Regional Medical Laboratory Center can
provide full-process service status query and inform customers at key service nodes” shown in
Table 5.10, are 4.53 and 4.27 for the expected value and perceived value, respectively. The
average score of the expected value is slightly higher than that of the perceived value, indicating
that customers’ expected value of the service is slightly higher than their perceived value. As
for the expected value and perceived value, most respondents (219 and 181 respectively) choose
the 5-point option, which means that most of the customers are satisfied with the services; few
respondents (1 and 6 respectively) choose the 1-point option, which means that very few
customers are dissatisfied with the service; a few respondents (15 and 88 respectively) choose
the 2-point and 3-point option, which means that part of the customers are moderately satisfied
or slightly dissatisfied with the service; relatively large number of respondents (78 and 78)
choose the 4-point option, which means that many customers are generally satisfied with the
service and there is still room for improvement.

In summary, although most of the customers are satisfied with the service, there is still a
part of customers who are moderately satisfied or slightly dissatisfied with the service. It is
recommended that the Medical Laboratory Center should further improve its services to
increase customer satisfaction.

The mean scores for the question item “Employees of the Regional Medical Laboratory
Center can strictly protect customer privacy” shown in Table 5.10, are 4.59 and 4.46 for the
expected value and perceived value, respectively, indicating that the customers have high
expectations and perceptions of the Regional Medical Laboratory Center to strictly protect their
privacy. Most respondents (230, 68.25% and 207, 61.42%) choose the 5-point option, indicating
that a significant percentage of customers believe that employees are able to strictly protect
customer privacy. Very few respondents (1 or 0.3% and 3 or 0.89%) choose the 1-point option,
indicating that only a very small percentage of customers believe that employees are not able
to strictly protect customer privacy.

In summary, employees of the Regional Medical Laboratory Center are able to strictly
protect the privacy of their customers, and the customers have a high evaluation of the
employees’ ability to protect their privacy.

The mean scores for the question item “Employees of the Regional Medical Laboratory
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Center demonstrate excellent professional quality in their service” shown in Table 5.10, are
4.45 and 4.21 for the expected value and perceived value, respectively, indicating that
customers have high expectations and perception of the employees in demonstrating excellent
professional quality. As for the expected value, most respondents (53.41%) choose the 5-point
option, followed by the 4-point option (26.11%), indicating that most of the employees expect
that they can offer very good service to their customers. As for the perceived value, most
respondents (53.41%) choose the 5-point option, followed by the 4-point option (26.11%),
indicating that most of the employees believe that they are able to offer very good service to
the customers.

In conclusion, the employees of Regional Medical Laboratory Center give their customers
a feeling of excellent professional quality in their services, most of them expect that they can
offer very good service to their customers, and most of them believe that they can offer very
good service to their customers.

The mean scores for the question item “Employees take enough time to communicate with
customers and make them feel that their problems can be solved” shown in Table 5.10, are 4.45
and 4.17 for the expected value and perceived value, respectively, indicating that employees
perform well in communicating with customers. As for the expected value, most respondents
(64.99%) choose the 5-point option (“Strongly Agree”), which indicates that most of the
customers have high expectations of the employees in communication with customers. As for
the perceived value, most respondents (52.23%) choose the 5-point option (“Strongly Agree”),
indicating that most customers believe that employee-customer communication can solve
problems. The subtotal mean scores of the expected and perceived values are 4.31 and 4.17
respectively, both of which are above 4, further validating the good performance of employees
in communicating with customers.

In summary, employees of the Regional Medical Laboratory Center spend enough time
communicating with customers and make them feel that their problems can be solved.

The mean scores for the question item “The Regional Medical Laboratory Center can
provide its employees with adequate institutional security and resource support to better serve
the customers” shown in Table 5.10, are 4.45 and 4.18 for the expected and perceived values,
respectively, which means that the expectations and perceptions of the provision of adequate
institutional security and resource support by the Regional Medical Laboratory Center is
generally high, but the perceived value is slightly lower than the expected value. As for the
expected value, most respondents (210, 63.5%) choose the 5-point option, indicating that most

employees have high expectations for the laboratory center to provide adequate institutional
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security and resource support. As for the perceived value, most respondents (171, 51.93%)
choose the 5-point option, indicating that most employees believe that the laboratory center can
provide good institutional security and resource support. The distribution of the expected value
and perceived value shows that the 4-point option and 5-point option are most frequently
selected options, indicating that most employees are relatively satisfied with the institutional
security and resource support of the Regional Medical Laboratory Center.

In summary, the Regional Medical Laboratory Center is able to provide desirable services
to employees in terms of institutional security and resource support, but still some employees
are slightly dissatisfied with the perceived value. Therefore, further improvement and
enhancement of the quality of institutional security and resource support can be considered to
meet the higher expectations of employees.

The mean scores for the question item “The Regional Medical Laboratory Center asks
customers about their needs and suggestions for improvement on a proactive and regular basis”
are shown in Table 5.10. The overall expected value is high, with an average score of 4.44, and
most respondents (65.58%) choose the 5-point option, indicating that the Regional Medical
Laboratory Center performs well in terms of customer expectations and customers have high
expectations of its services. As for the perceived value, the average score is 4.15, and most
respondents (52.52%) choose the 4-point option (“Agree”). The perceived value is lower
compared to the expected value, which may indicate that the services of the Regional Medical
Laboratory Center have not yet fully met the expectations of the customers in practice.

In the comparison of the expected and perceived values, it can be seen that customers’
expectations are generally higher than their perceptions. It indicates that customers have high
expectations of the services of the laboratory center, but the actual experience may not fully
meet these expectations. Therefore, the Regional Medical Laboratory Center may need to
further improve its services to meet the expectations of its customers.

The mean scores for the question item “The delivery time arranged by the Regional Medical
Laboratory Center is very reasonable” shown in Table 5.10, are 4.47 and 4.27 for the expected
value and perceived value, respectively. On the whole, the respondents have a high evaluation
of the rationality of delivery time arranged by the Regional Medical Laboratory Center. The
distributions of the expected and perceived values are similar in that the number of respondents
choosing the option gradually increases as the point of the option increases, showing a trend of
gradual increase. Most respondents choose the 5-point option in the expected and perceived
values, accounting for 61.13% and 53.12% respectively, indicating that the majority of the

respondents believe that the delivery time arranged by the Regional Medical Laboratory Center
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is very reasonable. The 1-point option has the least number of choices in both the expected and
perceived values, accounting for 0.59% and 1.48% respectively, indicating that only a very
small number of respondents believe that the delivery time arranged by the Regional Medical
Laboratory Center is very unreasonable.

In summary, most of the respondents hold a high opinion of the delivery time arranged by
the Regional Medical Laboratory Center and consider it very reasonable.

The mean scores for the question item “The Regional Medical Laboratory Center can
provide customers with personalized services” are shown in Table 5.10. The average scores of
the expected value and perceived value are 4.43 and 4.15 respectively, indicating that the
customers have high expectations and perceptions of the personalized services provided by the
Regional Medical Laboratory Center. As for the expected value, most respondents (217, 64.39%)
choose the 5-point option, followed by the 4-point option (80, 23.74%), which indicates that
most of the customers have high expectations for personalized services. As for the perceived
value, most respondents (178, 52.82%) choose the 5-point option, followed by the 4-point
option (87, 25.82%), which indicates that most of the customers are highly satisfied with the
personalized services provided by the laboratory center. The scores for expected and perceived
value are relatively high, indicating that the Regional Medical Laboratory Center has made
some achievements in the provision of personalized services. However, the score of perceived
value is slightly lower than that of expected value, and there may be some room for
improvement.

In summary, the Regional Medical Laboratory Center has achieved some success in
providing personalized services, but further improvements are needed to meet customer
expectations and increase customer satisfaction.

The mean scores for the question item “The Regional Medical Laboratory Center can meet
the needs of customers to conduct a variety of tests at once, and do not make mistakes™ are
shown in Table 5.10. As for the expected value, customers have high expectations for the
laboratory center to meet their needs of conducting a variety of tests at once, and respondents
choosing the 5-point option (Strongly Agree) reach 61.72%. As for the perceived value,
respondents choosing the 4-point option (Relatively Agree) and 5-point option (Strongly Agree)
account for 25.82% and 48.37% respectively, totaling 74.19%, which indicates that the
customers have a relatively high satisfaction with the laboratory center. The average scores of
the expected value and perceived value are 4.37 and 4.04 respectively, indicating that the
customers’ expectations are slightly higher than their perceptions. It suggests that there is still

room for improvement in meeting the multiple testing needs of customers.
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In general, the Regional Medical Laboratory Center performs well in meeting customers’
multiple testing needs at one time, but there is still room for improvement. In order to further
improve customer satisfaction, the laboratory center may consider taking measures such as
process optimization and service quality improvement.

The mean scores for the question item “The Regional Medical Laboratory Center has an
environmentally-friendly process and program for the disposal of medical waste” shown in
Table 5.10, are 4.54 and 4.39 for the expected value and perceived value, respectively. In
general, the respondents have high expectations and perceptions of the environmentally-
friendly process and program for the disposal of medical waste. As for the expected value, most
respondents (64.99%) choose the 5-point option, followed by those who choose the 4-point
option, accounting for 26.41%. It indicates that most of the respondents have high expectations
on the environmentally-friendly process and program for disposal of medical waste. As for the
perceived value, most respondents (55.49%) choose the 5-point option, followed by those who
choose the 4-point option, accounting for 31.16%. It indicates that most of the respondents have
high perceptions on the environmentally-friendly process and program for disposal of medical
waste.

In summary, the environmentally-friendly process and program for disposal of medical
waste in the Regional Medical Laboratory Center has been highly expected and perceived by

the respondents, and the overall evaluation is good.
5.3.2 Testing the existence of service quality gaps

Firstly, use the sample T-test method to test the hypothesis H1: "There is a significant difference
between the perceived service and expected service of LW Regional Medical Laboratory
Center's customers."The principle of questionnaire sample T-test is to use the T-test function to
compare and analyze two groups of paired samples to see and infer the difference between the
means of the two samples. In this research, we use the T-test of sample means to test whether
the service quality gap exists, including the following two parts of the analysis. First, test of the
gap between the overall customer service quality expectation and perception; and second, test
of the service quality gaps embodied in each specific question item.

The calculation process to test the gap between the overall customer service quality
expectation and perception is as follows. Sum up the average scores of all the question items
and divide them by the total number of question items to get the scores of the customers’

perceived and expected service quality, then use the T-test command of Stata 17.0 to carry out
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a T-test on them, and we will get Table 5.11, which presents the test results of the gap between
the expected and perceived customer service quality.

As for the test of service quality gaps embodied in each specific question item, the
calculation process is as follows. In the survey on the evaluation of the service quality of
regional medical laboratory centers, first, by counting the frequency of the ratings given by
each respondent to each questionnaire item, we calculated the frequency of all customers’
choices for each questionnaire item in terms of both expectations and actual perceptions, and
multiplied the frequency with the corresponding scores to obtain the total score for each
questionnaire item. These total scores were then aggregated and divided by the number of
validly returned questionnaires to obtain the average score for each question item. Following
this method, the expected and perceived mean scores were calculated for all question items in
turn. Next, we subtracted the expected mean score from the perceived mean score for the same
question item to obtain the mean difference between expectation and actual perception on that
question item. This process was calculated in the same way for all the questionnaire items
throughout the questionnaire.

Finally, we used t-tests to statistically test the differences in the expected values and
perceived values to determine if the differences were significant. Through this series of rigorous
data processing and statistical analysis, we were able to gain insight into the problems in the
service quality of regional medical laboratory centers and the room for improvement , thus
providing a scientific basis for the improvement of the service quality of the regional medical
laboratory centers. If the difference is significant, it indicates that there is a service quality gap
on the question item.

(1) Customer gap situation

As shown in Table 5.11, the average score of the overall expected value is 4.500, the
average score of the overall perceived value is 4.278, and the difference between the average
scores of the overall expected value and perceived value is 0.220. The difference between the
two passed the T-test at the one percent significance level, indicating that there is a significant
difference between the service expectations and actual service perceptions at LW Regional
Medical Testing Center. The service quality gap exists, confirming hypothesis H1. the
difference between the average score of the expected value and perceived value of tangibles is
0.191, the difference between the average score of the expected value and perceived value of
reliability is 0.171, the difference between the average score of the expected value and
perceived value of responsiveness is 0.263, the difference between the average score of the

expected value and perceived value of assurance is 0.226, and the difference between the
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average score of the expected value and perceived value of empathy is 0.246. The customer gap
is influenced joint by empathy, tangibles, reliability, assurance, and responsiveness, in which
the difference of reliability is the smallest and the difference of responsiveness is the largest,
indicating that the influence of reliability on customer gap is relatively low in the five
dimensions, while the influence of responsiveness is relatively large.

Table 5.11 T test of service quality gap

. . Expected value E Perceived value P Service T test of paired
Dimension . samples
Mean S.D. Mean S.D. quality P-E t P value
Total 4.500 0.038 4.278 0.044 -0.220 7.4129 0.00
Tangibles 4.551 0.035 4.360 0.041 -0.191 7.3778 0.00
Reliability 4.543 0.037 4.371 0.042 -0.171 6.3658 0.00
Responsiveness 4.458 0.047 4.195 0.057 -0.263 6.4485 0.00
Assurance 4.484 0.044 4.258 0.051 -0.226 6.2558 0.00
Empathy 4.452 0.044 4.205 0.052 -0.246 6.7653 0.00

According to the test results shown in Table 5.12, the expected values of the service quality
range from 4.3 to 4.6, and the standard deviations are all below 1, indicating that the scores of
customers in the items regarding expectation are relatively high, and present relatively good
representativeness and universality. As for the actual perception of the customers, the scores
range from 4.1 to 4.5, and the standard deviations of the items are all below 1, indicating that
the actual experience of customers for the regional medical laboratory center is relatively high,
and the laboratory center can fairly meet the customer expectations and needs. It means that the
service quality of the Center has been recognized by the majority of customers, and its service
performance has a wide range of social acceptance and high representativeness, which can, to
a certain extent, reflect the overall service level of the medical laboratory industry in the region.
It also provides positive feedback and confidence support for further improving and optimizing
the service quality of the regional medical laboratory center. According to the comparison of
the perception and expectation of the 22 items, the perceived values are generally lower than
the expected values, with an average difference of about 0.15, indicating that the psychological
gap of customers between the perception and expectation is relatively stable. Paired samples t-
test of the total values of expectation and perception is carried out, and the resulting values are
also positive, indicating that the expected values are higher than the perceived values. The Sig
value is also lower than 0.05, indicating that there are significant differences between
expectations and perceptions, and there is room for further improvement in terms of the service
quality of the regional medical laboratory center.

Table 5.12 T test on the subdivision dimension of service quality gap

Measurement Expected value Perceived Service T test of the

Dimension item E value P quality paired samples
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Mean S.D. Mean S.D. P-E t P
value
T1 4.515 0.0433 4.199 0.050 -0.316 7.9989 0.00
Tangibles T2 4503 0.041 4.355 0.046 -0.148 5.0526 0.00
T3 4.632 0.039 4.509 0.041 -0.123 4.6372 0.00
T4 4.557 0.040 4.380 0.047 -0.178 5.8760 0.00
R1 4509 0.043 4319 0.048 -0.190 5.5375 0.00
R2 4494 0.043 4.292 0.050 -0.202 5.7905 0.00
Reliability R3 4.581 0.039 4.455 0.043 -0.127 4.5042 0.00
R4 4.542 0.040 4364 0.048 -0.178 5.4577 0.00
RS 4.590 0.038 4.428 0.046 -0.163 5.1593 0.00
P1 4443 0.052 4.181 0.061 -0.262 6.2017 0.00
Responsiveness P2 4424 0.055 4.148 0.064 -0.277 6.3015 0.00
P3 4434 0.053 4.181 0.063 -0.253 5.8904 0.00
P4 4.533 0.041 4.271 0.052 -0.262 6.0204 0.00
Al 4.560 0.036 4.460 0.044 -0.136 4.7655 0.00
Assurance A2 4.449 0.050 4.208 0.059 -0.240 5.5557 0.00
A3 4449 0.052 4.171 0.060 -0.277 6.3015 0.00
A4 4446 0.050 4.193 0.059 -0.253 5.5947 0.00
El 4440 0.054 4.154 0.063 -0.286 6.5800 0.00
E2 4476 0.042 4.277 0.051 -0.199 5.1322 0.00
Empathy E3 4433  0.052 4.160 0.063 -0.274 6.1252 0.00
E4 4367 0.056 4.048 0.065 -0.319 6.4876 0.00
E5 4.545 0.039 4.389 0.044 -0.157 5.1447 0.00

(2) Tangibility gap situation

According to the test results shown in Table 5.12, the gap between the perceived service
quality and expected service quality is the biggest in T1 (The regional medical laboratory center
has modern and intelligent medical equipment.), reaching 0.316, while the gap is the smallest
in T3 (The staff of the regional medical laboratory center is neatly dressed and well-groomed),
being only 0.123. It indicates that the gap in the dimension of tangibles is mainly because the
service equipment fails to meet the expectations of customers, and the regional medical
laboratory center needs to upgrade the medical equipment to better meet the needs of customers.

(3) Gap of reliability

According to the test results shown in Table 5.12 the gap between the perceived service
quality and expected service quality is the biggest in R2 (The regional medical laboratory center
can guarantee adequate communication with the customer, and the fees are reasonable with no
extra charges.), reaching 0.202, while the gap is the smallest in R3 (The regional medical
laboratory center has made adequate assessment of the potential risks, and has formulated
corresponding disposal measures.), being only 0.127. It indicates that the gap in the dimension
of reliability results mainly from insufficient communication with the customers as well as
failure of the price to reach the customer’s expectations. The regional medical laboratory center
should strengthen cost control to provide lower service prices and strengthen customer

relationship management, so as to truly perceive customer needs.
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(4) Gap of responsiveness

The test results of the gap in the dimension of responsiveness show that the gap between
the perceived service quality and expected service quality is the biggest in P2 (The regional
medical laboratory center can respond to and answer customer questions in a timely manner.),
reaching 0.277, while the gap is the smallest in P3 (The regional medical laboratory center can
provide whole-process service status query, and inform customers at key service nodes.), being
only 0.253. It indicates that the gap in the dimension of responsiveness results mainly from the
untimely response. The regional medical laboratory center needs after-sales service and timely
response to customers.

(5) Gap of assurance

The test results of the gap in the dimension of assurance show that the gap between the
perceived service quality and expected service quality is the biggest in A3 (The regional medical
laboratory center can provide adequate institutional guarantee and resource support for
employees to better serve the customers.), reaching 0.277, while the gap is the smallest in Al
(Employees of the regional medical laboratory center can give customers an impression of
excellent professional quality in the service.), being only 0.136. It indicates that the gap in the
dimension of assurance is mainly because the management cannot provide institutional
guarantee and resource support for the employees to serve the customers. The regional medical
laboratory center needs to further empower the staff and provide resource support to give full
play to the ability of the staff.

(6) Gap of empathy

The test results of the gap in the dimension of empathy show that the gap between the
perceived service quality and expected service quality is the biggest in E4 (The regional medical
laboratory center can meet the customer’s needs for a variety of tests at one time, and does not
make any mistakes.), reaching 0.319, while the gap is the smallest in ES (The regional medical
laboratory center has an environmentally-friendly process and program for disposal of medical
waste.), being only 0.157. It indicates that the gap in the dimension of empathy results mainly
from the lack of flexible testing capacity of the regional medical laboratory center. The regional
medical laboratory center needs to further upgrade its testing equipment to provide flexible

testing capacity.
5.3.3 Differential testing of the impact across different dimensions

This section will use regression analysis to test the differences in the impact of different
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dimensions of service quality, that is, to test hypothesis H2: The five dimensions of service
quality (tangibles, reliability, responsiveness, assurance, empathy) have different degrees of
impact on service quality. To ensure that the output regression coefficients are directly
comparable, the data were standardized before regression analysis. Regression analysis was
performed using Stata 17.0 software, employing the least squares method. The regression
coefficients obtained are shown in Table 5.13. It can be observed that the dimensions
significantly affecting the service quality gap are responsiveness and empathy. The former
passed the test at the one percent significance level, while the latter passed the test at the five
percent significance level. Tangibles, reliability, and assurance did not significantly affect the
service quality gap. Comparing the regression coefficients of different dimensions, it is evident
that the order from largest to smallest is responsiveness, empathy, tangibles, reliability, and
assurance. This indicates that responsiveness and empathy dimensions contribute significantly
to the service quality gap at LW Regional Medical Laboratory Center, and there are significant
differences between each dimension, confirming hypothesis H2. Therefore, in the subsequent
optimization process of service quality management at the Regional Medical Laboratory Center,
attention should be focused on responsiveness first, followed by empathy.

Table 5.13 Test of differences in the impact of different dimensions

Service quality gap

Regression coefficients Standard error

Tangibles 0.297 (0.2223)

Reliability 0.110 (0.3462)

Responsiveness 0.881*** (0.3258)

Assurance 0.0280 (0.3586)

Empathy 0.685%* (0.3103)

_cons 4.7702%** (1.3661)
Observations 337
adj. R2 0.94
F-value 4.14

Standard errors in parentheses
"p<0.1," p<0.05 """ p<0.01
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5.3.4 Classification test

As shown in Table 5.14, the average score of the overall expected value of the secondary public
hospitals is 4.612, and the average score of the overall perceived value is 4.392; the average
score of the overall expected value of the community health service centers is 4.441, and the
average score of the overall perceived value is 4.221. It can be found that, whether it is the
public hospitals or the community health service centers, the quality of services provided by
the regional medical laboratory center can well meet the service demands of the customers, and
compared to the community health service center, the secondary public hospitals have higher
expectations and perceptions for the service quality of the regional medical laboratory center.
By comparing the service quality gap between the two, it is found that the service quality gap
of secondary public hospitals is smaller than that of community health service centers, which
suggests that the regional medical laboratory center may be more concerned about the service
quality of public hospitals than community health service centers.

Table 5.14 Comparison of service quality gaps between different types of hospitals

Dimension Expectation E Perception P Service quality P-E T value
Hospital Center Hospital Center Hospital  Center Hospital Center
Total 4612 4441 4392 4221 0.219%%% (0 220*** 4.8934 5.7258
Tangibles 4577 4539 4343 4369 0.234%%%  ().]70%%* 49997 5.4784

Reliability 4.654 4488  4.441 4.336 4.6308 4.5472

0.212%#* (. 15]***

Responsiveness  4.627 4.375 4.415 4.085 4.1222 5.2066

0.211%**  (.289%**

Assurance 4.615 4420 4402  4.186 4.3549 4.8079

0.213%*#*  (.233%**

Empathy 4.585 4386 4358  4.129 4.8326 5.1941

0.227***  (.256%**

Note: *** means passing T test at the significance level of 1%
The scores of each dimension show that the expected values and perceived values of service

quality of secondary public hospitals are higher than those of community health centers in all
the dimensions. To be specific, the gap of expected value between hospitals and community
health centers is the smallest in the dimension of tangibles, while the gap is the biggest in the
dimension of responsiveness. It indicates that the expectations of hospitals and community
health centers for the services provided by the regional medical laboratory center are basically
the same in the dimension of tangibles, but their expectations are largely different in the
dimension of responsiveness. In terms of the perceived services, except for the dimension of
tangibles, the perceived service quality of the hospitals is higher than that of the community

health centers in all the other dimensions, especially responsiveness.
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As shown in Table 5.15, the average score of the overall expected value of the management
is 4.554, and the average score of the overall perceived value is 4.112; the average score of the
overall expected value of the grassroots employees is 4.488, and the average score of the overall
perceived value is 4.307. It can be found that both the management and the grassroots
employees basically recognize that the quality of services provided by the regional medical
laboratory center can meet their own service expectations, but compared to the grassroots
employees, the management have higher expectations of the quality of services provided by the
regional medical laboratory center but lower perceptions. By comparing the service quality gap
between the two, it is found that the service quality gap of secondary public hospitals is smaller
than that of community health service centers, which suggests that the regional medical
laboratory center may be more concerned about the service quality of public hospitals than
community health service centers. By comparing the service quality gap between the two, it is
found that the service quality gap for grassroots employees is smaller than that for the
management, which may be due to the fact that the management do not have direct contact with
the services provided by the regional medical laboratory center, while the grassroots employees
are able to more directly perceive the services provided by the regional medical laboratory
center.

Table 5.15 Comparison of service quality gaps between different job positions

Expectation E Perception P Service quality P-E T value
Dimension =~ Manag Employ Manag Employ Manage Employ Manag Employ
er ee er ee r ee er ee
Total 4.554 4.488 4.112 4307  0.443** 0.180*%* 4.6797  5.9904
* *

Tangibles 4.555 4.551 4.190 4390  0.365*%* 0.160** 4.2406  6.1510

* *

Reliability 4.608 4.531 4.192 4.403  0.416** 0.128%* 44650 4.8658

E k
ReSp;’;:‘Ven 4540 4444 4040 4222 0.500%* 0.221%* 4.0618  5.2145
E k

Assurance 4.550 4.473 4.090 4288  0.460** 0.185** 4.0701  4.9785

* *

Empathy 4.520 4.440 4.044 4.234 -0.476 -0.206  4.8426  5.3099
The scores of each dimension show that the expected values and perceived values of the

management are higher than those of the grassroots employees in all the dimensions. To be
specific, the gap of expected value between the management and the grassroots employees is

the smallest in the dimension of tangibles, while the gap is the biggest in the dimension of
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responsiveness. It indicates that the expectations of the management and the grassroots
employees for the services provided by the regional medical laboratory center are basically the
same in the dimension of tangibles, but their expectations are largely different in the dimension
of responsiveness. In terms of the perceived services, the perceived service quality of the
grassroots employees is higher than that of the management in all the dimensions. The gap of
perceived value between the management and the grassroots employees is the smallest in the
dimension of assurance, while the gap is the biggest in the dimension of reliability.

As shown in Table 5.16, the average score of the overall expected value of the medical
personnel is 4.507, and the average score of the overall perceived value is 4.297; the average
score of the overall expected value of the logistics personnel is 4.460, and the average score of
the overall perceived value is 4.199. It can be found that both the medical personnel and the
logistics personnel basically recognize that the quality of services provided by the regional
medical laboratory center can meet the service needs of different stakeholders, and compared
to the logistics personnel, the medical personnel have higher expectations and perceptions for
the quality of services provided by the regional medical laboratory center. By comparing the
service quality gap between the two, it is found that the service quality gap of the medical
personnel is smaller than that of the logistics personnel, which suggests that the medical
personnel recognize the quality of service provided by the regional medical laboratory center
more than the logistics personnel.

Table 5.16 Comparison of service quality gaps between different categories of employees

Expectation E Perception P Service quality P-E T value
Dimension =~ Medica Logistic Medica Logistic Medical Logistic Medica Logistic
1 s 1 S s 1 S
Total 4.507 4.460 4.297 4.199  0.209** 0.260** 6.5975  3.3949
* *

Tangibles 4.570 4.477 4.399 4204  0.171** 0.272*%*  6.7819  3.3481

* *

Reliability 4.551 4.512 4.403 4242  0.147** 0.269** 53773  3.4511

* *

Responsivene
ss

4.457 4.462 4.189 4215  0.267** 0.246** 5.6806 3.1144

* *

Assurance 4.494 4.446 4.276 4.185  0.218** 0.261** 5.3468  3.2989

* *

Empathy 4.464 4.403 4.219 4.148  0.245** 0.254** 59702 3.1710

* *

The scores of each dimension show that the expected values and perceived values of service
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quality of the medical personnel are higher than those of the logistics personnel in all the
dimensions. To be specific, the gap of expected value between the medical personnel and the
logistics personnel is the smallest in the dimension of reliability, while the gap is the biggest in
the dimension of responsiveness. It indicates that the expectations of the medical personnel and
logistics personnel for the services provided by the regional medical laboratory center are
basically the same in the dimension of reliability, but their expectations are largely different in
the dimension of tangibles. In terms of the perceived services, except for the dimension of
responsiveness, the perceived service quality of the medical personnel is higher than that of the

logistics personnel in all the other dimensions, especially tangibles.
5.3.5 IPA quadrant analysis

In 1977, Martilla et al. proposed the Importance-Performance Analysis (IPA), a method that
allows researchers to propose targeted and practical recommendations for improvement based
on the distributional position of indicators in a coordinate system. In this study, we constructed
an IPA chart with the score of expectation (score of importance) of each indicator of service
quality as the horizontal axis, and the score of the actual perception (score of performance) of
each indicator of service quality as the vertical axis. In addition, the average scores of
expectation and perception on the overall service quality of the laboratory center are used as
the reference lines, so as to identify the weaknesses of the laboratory center in terms of service
quality and the direction for optimization.

In this way, we can clearly identify the service quality indicators that are considered very
important by the customers but fall short of the expectations in actual perception, and these are
the key aspects that the laboratory center needs to improve as the top priority. Conversely, for
those indicators with less importance but good performance in actual perception, the laboratory
center can continue to maintain or moderately optimize them. Through the IPA analysis chart,
we are able to provide more targeted and effective service quality improvement strategies for
the regional medical laboratory center.

The distribution of the indicators is shown as per Figure 5.2. (1) Quadrant 1 (High
importance - high performance area): Items in this quadrant are the testing programs or service
links that are considered extremely important by the service users and also show excellent
quality in the actual experience. Although data analysis reveals that the actual perception of
these programs or services may still be slightly lower than the expected level, resulting in

certain negative and statistically significant differences in satisfaction, such programs or
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services are already in a good state compared with those in other quadrants. Therefore, in terms
of prioritization, these items do not fall into the category of urgent improvement, but they still
need attention to ensure that they continue to maintain a high level of performance. They can
consolidate the service advantages, and further improve customer satisfaction. A maintenance
and optimization strategy should be adopted for the segmented question items in this quadrant.
The items distributed in this quadrant include T2, T3, T4, R1, R3, R4, R5, A1, and ES.

(2) Quadrant 2 (Low importance - high performance area): Items in this quadrant are those
that are of low importance to the customers, but perform above customer expectations. Two
strategies can be adopted for the items in this quadrant: one is to maintain the status quo without
excessive input; the other is to adjust and optimize such service elements according to the actual
situation, and allocate excess resources to other service quality dimensions on the basis of
meeting customer service expectations. The only question item distributed in this quadrant is
P4.

(3) Quadrant 3 (Low importance - low performance area): Indicators in this quadrant
represent relatively low levels of customer expectations and actual perceptions of the content
of these services. In other words, these service programs do not have a high level of concern in
the minds of customers, and do not perform well in actual implementation, resulting in
relatively low satisfaction levels that fall short of expectations. For this type of indicators,
although they are not as urgent as the items in the first quadrant (high importance-low
performance area) in the improvement sequence, they should also be treated as a sub-priority
for improvement, because once these items are improved and upgraded, they may bring
unexpected results and significantly increase customer satisfaction. For example, in the regional
medical laboratory center, if certain auxiliary services, waiting time optimization or satisfaction
with specific non-core testing items are located in quadrant 3, targeted improvement measures
may improve the overall quality of service, as well as increase customer’ s goodwill and trust
in the laboratory center. The items distributed in this quadrant include P1, P2, P3, A2, A3, A4,
E1, E3, and E4.

(4) Quadrant 4 (High importance - low performance area): The items in this quadrant reflect
that service users have relatively high expectations of the quality of a particular service in the
regional medical laboratory center, but the actual experience falls far short of the expectations,
resulting in low levels of satisfaction. These items are the core focus of urgent attention in
service quality improvement. For example, if the sample processing speed, accuracy of test
results, the doctor’s professionalism in interpreting the report or the attitude of the service

personnel and other key service elements fall in this quadrant, it means that the Center should
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prioritize the investment of limited resources in these areas. It should resort to multiple
approaches such as the optimization of the process, enhancement of the technology, and
strengthening of personnel training to significantly improve the service quality of these aspects,
so as to improve the overall satisfaction and trust of the service recipients. The items distributed

in this quadrant include T1 and R2.
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Figure 5.3 IPA analysis chart

5.4 Chapter summary

Based on the Gap Model of Service Quality, this chapter empirically analyzes the service
quality level of the LW regional medical laboratory center and the specific dimensions that
cause the service quality gap, which lays the foundation for the subsequent optimization and
improvement of service quality. First, the SERVQUAL scale is modified using the literature
research method and group discussion method to make it meet the requirements of service
quality measurement for regional medical laboratory centers. On this basis, the service quality
level of the LW Regional Medical Laboratory Centers is assessed through the questionnaire
survey method, and statistical analysis methods such as frequency and percentage indexes and
sample t-tests are used to analyze whether there are service quality gaps in LW Regional
Medical Laboratory Center. Furthermore, IPA quadrant analysis is used to reflect more
intuitively the weaknesses in the service quality of the regional medical laboratory center and
the directions that need to be prioritized for improvement. Generally speaking, the service
quality of the LW Regional Medical Laboratory Center is at a relatively high level, which can
basically meet customer expectations, but there is still a gap with customer expectations, and

there is room for further optimization and improvement, especially in the dimension of
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responsiveness. In addition, it is found that customers attach great importance to the degree of
modernization and intelligence of the medical equipment of the regional medical laboratory
center, as well as the accuracy and professionalism of the test reports provided, but LW Regional
Medical Laboratory Center performs poorly in these two dimensions, and the focus should be
placed on these two aspects in the subsequent optimization and improvement of service quality.
Group comparisons show that different service recipients have different expectations and

perceptions of the service quality of the regional medical laboratory center.
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Chapter 6: Service Quality Improvement of the Regional Medical

Laboratory Center

6.1 Current status of regional medical laboratory center services

During the transition process, the service quality management of LW Regional Medical
Laboratory Center still needs improvement. From the empirical analysis in the previous chapter,
it can be observed that there is still a gap between the service quality provided by LW Regional
Medical Laboratory Center and the service quality expected by customers. In order to further
improve the service quality, the author combines years of work experience in regional medical
Laboratory centers, integrates the actual situation of LW Regional Medical Laboratory Center
with the service quality gap model, and analyzes the reasons for the gap between the service
quality provided by regional medical Laboratory centers and customer expectations from four
aspects: cognitive gap, standard gap, communication gap, and delivery gap. Based on this
analysis, optimization suggestions are proposed.

Firstly, there is an analysis of the cognitive situation of the Regional Medical Laboratory
Center. LW Regional Medical Laboratory Center has not conducted user demand symposiums
with customers nor distributed surveys on service quality. Consequently, LW Regional Medical
Laboratory Center lacks a comprehensive and accurate understanding of user expectations,
resulting in insufficient attention to customer expectation research. Secondly, LW Regional
Medical Laboratory Center has multiple organizational levels, and frontline service personnel
need to pass through many levels to convey customer demand information, which may lead to
loss of most analytical value by the time it reaches the leadership, causing information distortion.

Secondly, there is an analysis of the service standard situation of the Regional Medical
Laboratory Center. The service standards and service concepts of LW Regional Medical
Laboratory Center are not well developed. As demonstrated in the previous case analysis
section, LW Regional Medical Laboratory Center is currently transitioning from an epidemic-
oriented service model to a market-oriented service model. The relevant service processes and
standards are still being improved and are in the transitional stage. Therefore, LW Regional
Medical Laboratory Center has not yet established a reasonable customer management

mechanism, failed to segment customers based on hospital type, distance, test demand, etc.,

139



Service Quality Assessment and Optimization of Regional Medical Laboratory Center: A Case Study

lacks targeted customer service strategies, and makes it difficult to grasp customer needs when
promoting new services. LW Regional Medical Laboratory Center lacks specialized talents in
service standard formulation. Most of the management at LW Regional Medical Laboratory
Center are specialized technical personnel, making it difficult for managers to translate
perceived customer service expectations into actionable service standards.

Next is the analysis of the communication situation at the Regional Medical Laboratory
Center. Employees at the Regional Medical Laboratory Center need to possess comprehensive
testing and diagnostic capabilities in handling common complaint resolution services, involving
a lot of professional knowledge and experience. However, those directly handling customer
inquiries and complaints often lack expertise in this area. Consequently, when faced with
complex issues, they often cannot provide satisfactory answers to customers. Additionally,
given that this position deals with complaints, customer attitudes are often not very positive.
Sometimes, employees fail to control their emotions and conflicts with customers arise,
exacerbating tensions between them.Due to increasingly stringent government industry
requirements and market competition, in order to better attract customers and obtain
government support, managers at LW Regional Medical Laboratory Center may make some
exaggerated promises in overall advertising campaigns. However, LW Regional Medical
Laboratory Center has not been able to handle internal and external marketing information in a
unified manner. Consequently, there may be discrepancies between the marketing and
advertising strategies of the company's marketing department and frontline service personnel,
leading to disparities between customer expectations and perceptions during the service
delivery process.

In terms of service delivery at the Regional Medical Laboratory Center, the delivery gap
mainly arises from the insufficient motivation provided by the company to ensure strict
adherence to service standards by employees. Managers believe that employees should
inherently perform their core duties well and serve each customer effectively. However, without
corresponding scientific incentives and reward mechanisms, it becomes challenging for
employees to truly integrate into the company. Services themselves are intangible, and when
the relevant standards set by the company reach frontline service personnel, various factors
such as the environment and management levels may lead to issues in execution based on the

individual understanding of service personnel. This can easily result in inadequate execution.
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6.2 Strategies for the service quality improvement of regional medical

laboratory center

Based on the actual situation of the regional medical laboratory center, we focus on the five key
factors affecting the service quality of the regional medical laboratory center, find out its gaps
and shortcomings, and make continuous improvement and enhancement of the customer service
management in accordance with the opinions and feedback of the customer on the five

dimensions of service quality.
6.2.1 Strategy to bridge the perception gap

Research on the management of customer expectations should be strengthened. First of all, the
thinking of the management to perceive service quality should be strengthened to investigate
the real expectations of the customers from multiple channels. The root cause of the perception
gap in the regional medical laboratory center is that the thinking of the management is still stuck
in the epidemic period, with inertia for service management and insufficient attention paid to
service quality, so the first thing we need to do is to reverse the thinking and cognition of the
management. In the investigation of customer expectations, the following approaches can be
taken. We can use the WeChat official account, questionnaire, and on-site visit to carry out
random sampling of customer service expectations on a regular basis. We can also regularly
carry out customer forums, and randomly select 20 customers for face-to-face interview every
quarter, so as to obtain an in-depth understanding of the customer’s expectations and
perceptions. The problems raised by them should be recorded, and then we can call back to find
out the user’s expectations are realized. In the service process, it is encouraged to make full use
of face-to-face opportunities to capture the ideas of the users, and understand their expectations,
which can not only obtain information directly but also reduce the economic costs. It is also
applicable to place suggestion boxes in the place where the customers often visit or some eye-
catching positions of the service place, and collect suggestions and questions from customers
every week. There should be multiple channels established to understand customer expectations
and minimize the perception gap.

A flat organizational system can be established to strengthen the information connection
within the company. It is necessary to encourage the employees to attach more emphasis on the
service quality. Important information collected by employees in the daily work should be

conveyed to the higher-level departments, and the importance of the information is divided into
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three levels. In the first level, the information should be conveyed to the supervisor; in the
second level, the information should be conveyed to the department leadership; in the third
level, the information should be conveyed to the leaders in charge. The employees should
endeavor to ensure that the leaders can be informed of the latest situation immediately, and
those whose feedback effectively helps the company to reduce losses should be given
appropriate incentives. The company’s current management structure should also be optimized
and streamlined. The management process of the company should be simplified without
affecting the normal operation. Currently, there are at least four or five processes for the
instructions to be transferred from the management to the grassroots employees, which can
easily lead to inaccuracy in information transmission. Timeliness and correctness of
information transmission are especially important for the engineering departments of the
company, so it is necessary to designate special persons in charge of information transmission
in the same levels to avoid passing information back and forth in the same level. The
construction of flat company management system can streamline the internal links within the
company to a certain extent, so that the company’s senior management can get a timely grasp

of the user reviews and complaints to make the corresponding decisions.
6.2.2 Strategy to bridge the standard gap

It is necessary to improve the user-centered service quality standards. As for the development
of service quality standards in Liwan district, we can learn from the service quality standard
management model of Guangzhou KingMed Diagnostics, which is also an industry leader in
Guangzhou. It is also necessary to further improve the service quality assessment system based
on the company’s actual operation situation, which includes, but is not limited to, the
formulation of more detailed quantitative assessment standards, such as clear regulations and
assessment on testing efficiency, accuracy, report issuance time, customer waiting time, service
attitude and other key indicators, as well as the establishment of a sound system of supervision
standards, which ensures the effective implementation of the service quality standards through
methods such as internal audits and regular inspections.

In addition, it is also crucial to establish a mechanism and criterion for handling user
complaints to ensure that user feedback can be responded to and handled in a timely, fair and
effective manner, which helps to enhance user satisfaction and also serves as an important
reference for service quality improvement. In this way, the company is able to provide clear

behavioral guidance when offering training on service quality to its employees, prompting them
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to standardize and normalize their service behaviors. This is a move to comprehensively
improve the service quality of the regional medical laboratory center, and provide users with
better and more satisfactory medical service experience. A variety of effective channels can be
used to investigate and collect the customer’s real expectations and there should be a detailed
and in-depth analysis of the questionnaire results, so as to identify the aspects that are valued
by the customers. In addition, company managers can communicate with front-line service
personnel and users to jointly develop the company’s service standards, so as to achieve the
goal of offering customer-centric services. Finally, according to the user industry categories,
industry characteristics, user categories and user characteristics, we can design targeted
customer service strategies to grasp the customer demands in promoting new services.
Cooperation between industry, academia and research should be strengthened, and talents
for service standard development should be introduced. The region where the LW Regional
Medical Laboratory Center is located has rich resources of universities and research institutes,
including 30 national key laboratories (partner laboratories), 6 provincial and ministerial key
laboratories and more than 130 new R&D institutions, as well as 172 institutions of higher
learning. The LW Regional Medical Laboratory Center can make full use of local industry-
academia-research cooperation resources and cooperate with universities to build research
bases. On the one hand, the Center can attract high-quality service standard-setting talents from
the universities, and on the other hand, it can also strengthen the innovation capacity of the
company, accelerate product development and enhancement, and enhance the high-end testing
programs, technology promotion and application. In addition, in collaboration with high-quality
customers, a big data platform can be established for the transformation of scientific research

projects, which can help improve market competitiveness and sustainable development.
6.2.3 Strategy to bridge the communication gap

The employees’ ability to interpret test reports and their communication skills should be
strengthened. For all types of test items and interpretation of test results, a set of working
standards should be formulated. There should be training on the standards of operating
procedures. In regional medical laboratory centers, in order to ensure the high quality and
standardization of medical laboratory reports, testing experts with rich experience and
professional knowledge should be arranged to carry out quality control. First of all, the experts
need to strictly control the test reports issued, including verification of test results, and review

and authorization of release to ensure the accuracy and legitimacy of the report. At the same
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time, the interpretation of test reports should be standardized to provide clear, accurate and
easy-to-understand medical descriptions for the reference of clinicians and patients. In addition,
the Center should also strengthen the whole-process management of the test samples, including
the receipt, storage, processing, testing and disposal of samples to ensure the quality of samples
and the reliability of test results. On this basis, the Center also needs to strengthen the
communication and collaboration with clinical departments to understand the clinical needs in
real time, ensure the timely delivery of test reports, and answer the questions of clinicians and
patients about the content of the reports, so as to effectively ensure the completeness, accuracy
and timeliness of the report, and improve the quality and efficiency of the entire medical service.

Management of service commitment should be strengthened to maintain the consistency of
publicity. Moderate service commitment can be conducive to the customers’ favorable
impression on the LW Regional Medical Laboratory Center, but excessive commitment will
lead to the undesirable implementation of the services, thus generating a sense of loss and
feeling of deception for the customers, which will affect the word-of-mouth and corporate
image of the LW Regional Medical Laboratory Center. Therefore, before the LW Regional
Medical Laboratory Center uses advertising to make service commitments, it must first
understand the current level of actual services, make sure that the daily services can stably reach
the level of promised service, and optimize and adjust the services based on the corporate
development and market competition in a targeted manner. It should strengthen management of
the employee integrity to avoid exaggerated publicity for personal interests. At the same time,
the employees should have a unified cognition of the service level of the regional medical
laboratory center to ensure that the service perceived by the customers is consistent with the
corporate commitment, avoiding customer dissatisfaction caused by inconsistency between

internal and external commitments.
6.2.4 Strategy to bridge the delivery gap

Scientific and effective human resource policies should be formulated. Scientific and eftective
human resource policies can motivate employees to take the initiative to perform in the
customer-oriented manner, and ensure that the services delivered by the employees are with
high quality. Without scientific and effective human resource policies, the service design and
standards are difficult to implement no matter how good they are. Therefore, human resources
can be optimized and improved through the following aspects. First, the LW Medical

Laboratory Center should examine the service value orientation and willingness of the
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candidates in the recruitment in addition to their service ability, and the patience, affinity and
willingness to serve should also be examined. Second, a competitive salary system should be
established, and a complete career development channel enables the company to not only find
good employees but also retain these talents. Third, in order to maintain staff motivation and
win their recognition of the company’s vision, the LW Medical Laboratory Center should
support and understand the employees’ understanding and interpretation of the company’s
vision. Fourth, the employees should be treated as the customers. The LW Medical Laboratory
Center should carry out internal customer satisfaction survey on a regular basis to investigate
the employees’ views on the current service work. Fifth, a scientific and reasonable employee
assessment and performance incentive system should be established, and the company’s vision
and value should be linked to the service results of the employees to assess and reward the work
of the employees. After being recognized and rewarded, the employees will offer better service

to the customers, which will increase customer satisfaction.

6.3 Chapter summary

This chapter attempts to put forward corresponding suggestions on service quality improvement
based on the Gap Model of Service Quality as well as the evaluation results of service quality
in Chapter 5. The analysis of the reasons shows that the management of the LW Regional
Medical Laboratory Center do not pay enough attention to the investigation of customer
expectations, and its hierarchical structure is also bloated, which leads to the emergence of the
perception gap. Due to the imperfection of the service quality standards and the lack of talents
in the development of service standards, there appears the standard gap. Due to insufficient
competence of the staff and the over-commitment of some services made by the LW Regional
Medical Laboratory Center, there appears the communication gap. The incentives given by the
enterprise for the employees who strictly implement the service standards are not enough, which
leads to the emergence of the delivery gap. Based on the above reasons, targeted
recommendations on service quality improvement have been proposed: strengthen research on
the management of customer expectations; establish a flat organizational system to strengthen
the company’s internal information links; improve the user-centered service quality standards;
strengthen the cooperation between industry, academia and research, and introduce talents for
the formulation of service standards; enhance training on the employees’ ability to interpret test

reports and their communication skills; enhance the management of the service commitment to
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maintain the consistency of publicity; and establish a scientific and effective human resource

policy.
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Chapter 7: Conclusions

7.1 Major research results and implications for management

Based on the theory of dynamic capabilities, we explore how the LW Regional Medical
Laboratory Center evolved different service models before and after the COVID-19 epidemic
to adapt to the environmental changes by utilizing the perceptual capability, reconfiguration
capability, and innovation capability. It is found that the LW Regional Medical Laboratory
Center goes through two stages of development: the epidemic stage and the post-epidemic stage.
In the epidemic stage, the LW Regional Medical Laboratory Center discovers the demand for
epidemic testing through its perception capability, and realizes the adjustment of organizational
structure through its reconfiguration capability as well as innovation capability. It develops a
new type of service tool for the demand of epidemic testing and prevention and control, and
establishes an epidemic-oriented service model to satisfy the demand for epidemic testing of
various stakeholders. In the post-epidemic stage, the LW Regional Medical Laboratory Center
discovers new market demands and development opportunities based on its perception ability,
implements flat management through its reconfiguration capability and innovation ability, and
continuously expands its service boundaries and service ecology. It has realized the deep
integration of the industry chain and the value chain. A comprehensive service system with rich
connotation and reasonable structure has been constructed, and an industry-leading service and
management system has been created. By obtaining technological innovation products with
industry competitiveness, the LW Regional Medical Laboratory Center finally establishes a
market-oriented service model.

Furthermore, this research attempts to obtain first-hand data through questionnaire surveys
to assess the service quality of LW Regional Medical laboratory centers through the Gap Model
of Service Quality and with the LW Regional Medical Laboratory Center as the sample. On this
basis, the research further analyzes the reasons that impede the enhancement of the quality of
regional medical services, and puts forward countermeasures and suggestions to optimize the
quality of services. It is found that on the whole, the service quality of the LW Regional Medical
Laboratory Center is at a high level and basically meets customer expectations, but there is still

a gap with the customer expectations, and there is room for further optimization and
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improvement, especially in the dimension of responsiveness. It is found that customers attach
great importance to the degree of modernization and intelligence of the medical equipment, as
well as the accuracy and professionalism of the test reports provided, but the performance of
the LW Regional Medical Laboratory Center in these two aspects is poor, and the subsequent
optimization and improvement of service quality needs to focus on these two aspects. Through
reason analysis, it is found that the management of the LW Regional Medical Laboratory Center
pay insufficient attention to investigation on customer expectations, and the hierarchical
structure is also bloated, resulting in the emergence of perception gap; the imperfect service
quality standards and the lack of talents in formulation of service standards result in the
emergence of standard gap; the lack of staff competence and overcommitment of the LW
Regional Medical Laboratory Center in some services result in the emergence of
communication gap; the insufficient incentive provided by the enterprise to award the staff
strictly implementing service standards results in the emergence of delivery gap. Based on the
above reasons, targeted service quality improvement recommendations have been proposed,
including strengthening research on the management of customer expectations; establishing a
flat organizational system, and strengthening the company’s internal information links;
improving the user-centered service quality standards; strengthening the cooperation between
industry, academia and research, and introducing talents in service standard formulation;
increasing training on the employees’ ability to interpret test reports and their communication
skills; improving the management of service commitment to maintain the consistency of

publicity; and formulating scientific and effective human resource policies.

7.2 Research contribution

The contributions of this study are as follows. First, we have conducted a secondary
development of the service quality scale for regional medical laboratory centers. After
reviewing relevant studies on healthcare service quality, it is found that although the
SERVQUAL model and the service quality gap model have been widely used in existing studies
on service quality in the healthcare field, there have been no service quality measurement scales
developed specifically for the regional medical laboratory center. Based on this gap in the
literature, we analyze the core stakeholders of regional medical laboratory centers based on the
stakeholder theory, clarify the interests of core stakeholders through field research and
structured interviews, and formulate a service quality measurement scale for regional medical

laboratory centers that is suitable for the local context. It not only enriches the research in
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regional medical laboratory centers and service quality, but also provides a powerful tool for
managers to find out the service management omissions and understand the service quality level
of regional medical laboratory centers.

Second, the introduction of the service quality gap model into the research of regional
medical testing centers has expanded the application scenarios of the service quality gap model
and related research on regional medical testing centers. Although the service quality gap model
has long been proposed and has been applied in the field of healthcare, a review and review of
relevant literature have found that there are almost no studies applying the service quality gap
model to the research object of regional medical testing centers. Although research related to
regional medical testing centers is receiving increasing attention from scholars, existing
research mainly summarizes practical experience and mostly uses qualitative research methods
to answer questions about how regional medical testing centers develop and what obstacles
exist. This article is based on sample data from the LW regional medical laboratory center,
empirically testing the service quality level of the regional medical laboratory center. Through
the service quality gap model, the reasons for the service quality gap and countermeasures are
analyzed, enriching relevant research and providing useful insights for managers to better
manage and develop regional medical laboratory centers.

Finally, based on the theory of dynamic capabilities, the research on the development model
of regional medical laboratory centers has been enriched. Although there have been studies
summarizing the typical development models of regional medical laboratory centers, the
relevant research is mostly based on simple summaries of practical experience and lacks
theoretical guidance. This study uses a case study method, taking the LW Regional Medical
Laboratory Center as a typical case, introduces dynamic capability theory analysis, and
constructs a development model for the regional medical laboratory center, which is an effective

supplement to related research.

7.3 Research limitations and prospects

This study adopts the method of questionnaire survey, and there may be bias in the selection of
survey samples and sample size, which might affect the reliability and validity of the research
results. In addition, due to limitations in time and space, this study fails to cover all the regional
medical laboratory centers, so the generalizability and feasibility of the findings need to be
further verified and analyzed. In future studies, researchers can further expand the scope of time

and space of the study, increase the number and diversity of survey samples, and improve the
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reliability and validity of the results. In addition, other research methods and tools, such as field
observation and case study analysis, can be used to further explore the influencing factors of
the service model of regional medical laboratory centers, and compare the service quality of
regional medical laboratory centers that adopt different development models to see whether
there are differences between them, so as to provide a suitable path for the subsequent

development of regional medical laboratory centers.
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Annex A: Relevant Tables

Table a.1 Service quality evaluation scale

Expected value Perceived value

Dimension SN Detailed items Description (E) P)
1 2 3 45 12 3 45
The Regional
Medical Laboratory
Modern Center is equipped
Tl - ;
equipment with modern and
intelligent medical
equipment.
The  laboratories
Comfortable and_lounges of _the
. Regional Medical
T2 environment and
Laboratory Center
facilities .
are clean, tidy and
comfortable.
Employees of the
Regional Medical
Tangibles Clean and well- Testing Center are
T3 groomed dressed in a
appearance  of standardized
employees manner and are
clean and neatly
groomed.
The Regional
Medical Laboratory
Center has
Professional complete  service
T4 service support support facilities
facilities (directional
signage, service
flow charts, and
user manuals).
Serwc_e It is able to issue
commitments ;
R1 ..,. testing reports
met within Uickl
deadlines d Y
Professmnal The test reports are
fulfillment  of
R2 service accurate and
Reliability ; professional.
commitments
The Regional
Perception of the Medical _Laboratory
Center is able to
R3 company to be

reliable

ensure that there is
adequate
communication
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Dimension

Responsiveness

SN Detailed items

Description

Expected value Perceived value

(E) (P)
1234512345

Well-established
emergency plans

R4

Sound

RS qualifications

Timely response
customer

Pl to
complaints

Timely response
customer

P2 to
needs

Timely answer to

P3  customer
questions

Timely

P4 notification  of

service progress

service

with the customer
and the fees are
reasonable with no
extra charges.

The Regional
Medical Laboratory
Center has fully
assessed the risks
that may arise
during the service
process and has
arranged the
countermeasures
accordingly.

The Regional
Medical Laboratory
Center has the
qualification
requirements  for
various  services
stipulated by the
state and  the
industry.

The Regional
Medical Laboratory
Center is able to
respond to
customer
complaints in a
timely manner and

deal with them
proactively.

The regional
medical testing
center is able to
respond positively
to the individual
needs of customers.
The Regional

Medical Laboratory
Center is able to
respond and answer
customer questions
in a timely manner.
The Regional
Medical Laboratory
Center is able to
provide full-
process service
status query and
inform customers at
key service nodes.
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Expected value Perceived value

Dimension SN Detailed items Description (E) P)
1 2 3 45 12 3 45
Regional Medical
Confidentiality Laboratory Center
Al awareness of employees are able
employees to strictly protect
client privacy.
Regional Medical
S Laboratory Center
ense of taff  can ive
A2 assurance of the > g
service process customers a sense
of professionalism
in their services.
Regional Medical
Laboratory Center
Assurance Sense of staff spend enough
A3 reliability of the time with
employee’s customers and
words make them feel that
their problems can
be solved.
The Regional
Medical Laboratory
Adequate support Center is able to
and protection provide adequate
A4 provided by the institutional
company for the safeguards and
employees resource support for
its staff to better
serve its clients.
The Regional
Medical Laboratory
. Center will
Comprehensive roactivel and
E1 feedback P y
channels regularly ask for
customer needs and
suggestions for
improvement.
The drop-off times
Convenient scheduled by the
E2 deli . Regional Medical
elivery time
Empath Laboratory Center
patny
are very reasonable.
The Regional
Medical Laboratory
. Center is able to
Personalized )
E3 - provide
services .
personalized
services to its
clients.
Getting  things The Regional

E4 done once and

for all

Medical Laboratory
Center is able to
meet the multiple
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Dimension

SN Detailed items

Description

Expected value Perceived value

(E) (P)
1234512345

Good sense of

E5 social
responsibility

testing needs of its
clients at one time

without making
mistakes.
The Regional

Medical Laboratory
Center has a green
process and
program for the
disposal of medical
waste.
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Annex B: Consultation Form of the Stakeholders

SN

Do you think that the
government
departments (health

Do you consider

Do you consider
employees of the

Do you think that
suppliers of drugs,

bureaus, healthcare medical institutions Do vou consider
security bureaus, (secondary hospitals yatien s as medical devices, company as
finance bureau, price and community health stakgholders of the and consumables stakeholders of
bureau, and medical centers) are reaional medical as stakeholders of the regional
products stakeholders of the Iabgrator center? the regional medical
administration) are regional medical What a?le their ' medical laboratory
laboratory center? center? What are

laboratory center?
What are their interest
demands?

their interest
demands?

stakeholders of the .
; . interest demands?
regional medical
laboratory center?
What are their interest

demands?

What are their
interest demands?

Who do you think are
the core stakeholders,
and Why?

Yes. These are all
government departments
related to healthcare
work. The regional
medical laboratory center
can reduce the
government’s investment
in the purchase of
equipment for medical
institutions, improve the
efficiency and quality of
testing, improve the
ability to serve the

public, and improve the

Yes. Their interest
demand is
convenience. They
can do a wider
variety of tests at a
community hospital
(small hospital)
without having to go
to a large general
hospital.

Yes. Company
employees want
more business,
better benefits and
higher personal
income.

Yes. Their interest
demand is to
supply medical
products to the
regional medical
laboratory centers.

Yes. Their interest
demands are to reduce
investment in equipment,
improve testing
efficiency and quality,
and expand the variety of
testing services.

Medical institutions and

government departments.

They reduce the burden

on government finance

and provide services to
medical institutions.
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public’s satisfaction with
medical services.

The government is
definitely the
stakeholder. The
government wants to
further utilize social
capital to solve the
problem of insufficient
fiscal input. At the same
time, the government
also needs to regulate the
regional medical
laboratory centers.

Yes. The healthcare
security administration
needs to broaden sources
of income and reduce
expenditure for health
insurance, so its demands
are reflected in cost
control and effective cost
reduction. Reduction of
procurement costs will
increase or stimulate an
increase in the economic
benefits of testing
centers, and service
sinking can enhance the
testing level of grass-
roots institutions, which
is conducive to the
hierarchical diagnosis

Yes. They want to get
testing services at a more
favorable price with
better quality.

Yes. The construction of
standardized regional
medical testing
laboratories and the
sinking of service
resources are more
conducive to the
hierarchical diagnosis
and treatment, and are
conducive to enhancing
the development of the
standardized construction
of primary health care
institutions. It can also
enhance the level of
clinical diagnosis and
treatment. Mutual
recognition of test results
greatly reduces the cost

Yes. The core
demands of patients
are the quality and
timeliness of test
results.

Yes. They want
mutual recognition of
results, which can
reduce the cost of
healthcare and
improves satisfaction
and medical
experience.

Yes. Their core

interest demand is

to earn higher
profits. Good

performance of the

regional testing
center will
inevitably
compress the
hospital’s testing
business, which
will affect the
interests of the
supplier.

Yes. Centralized
procurement of
consumables and
standardized
laboratory
construction
contribute to cost
reduction, and the
interest demand is
to ensure a large
enough enough
volume.

Yes. They want to
receive reasonable
compensation for
their work and job
benefits.

Yes. As
mentioned before,
regional medical
testing is
beneficial in
enhancing the
economic
efficiency of the
testing centers.

Employees, patients and
medical institutions are
core stakeholders. They
belong to service
providers and service
users.

Patients. In addition to
reduction of medical
costs, they also obtain an
efficient experience of
medical treatment.
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and treatment, and this is
the interest demands of
the health bureau.

The stakeholders include
health bureau, healthcare
security bureau and
finance bureau. The
health bureau wants to
improve the capacity and
efficiency of testing
services, improve the
capacity of primary care
services, and improve the
mutual recognition rate
of test results. The
healthcare security
bureau wants to improve
primary service capacity
to guide insurance
participants to receive
initial diagnosis in
primary medical
institutions, improve the
mutual recognition rate
of testing to save test
expenditures, carry out
centralized procurement
of test consumables, and
reduce test costs. The
finance bureau wants to
reduce the financial
investment in medical
institutions testing

of medical care, and is

conducive to improving
patient satisfaction in
secondary hospitals.

Yes. Both of them want
to improve capacity of
testing services, enhance
patient loyalty, improve
patient satisfaction, and
increase healthcare
revenue.

Yes. They want to
improve test
accessibility and
convenience,
improve the
efficiency of medical
consultations without
having to make
additional visits to
the hospital for tests,
and strengthen the
mutual recognition of
test results.

Yes. After
improving the
service capacity of
the grassroots
medical
institutions, the
consumption of
drugs and
equipment
consumables at the
grassroots level has
subsequently
increased, and
more investment is
needed in the
grassroots level.

Employees of the
third-party testing
center are
stakeholder. Their
income comes
from the
enterprise’s
revenue, and they
want to carry out
more types and
guantities of tests
to improve
corporate profits.

Medical institutions and
patients. Medical services
should focus on patient
health and revenue. For
the long-term healthy
development of the third-
party regional laboratory
centers, only when the
interests of both parties
are ensured, can it be
possible to achieve
benign development.
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equipment and
personnel.

Yes. Health bureau
focuses on quality
control, healthcare
security bureau focuses
on fees, finance bureau
focuses on cost, price
bureau focuses on
pricing, and the medical
products administration
focuses on reagents.

The mentioned
government functional
departments are all
stakeholders, and they
want to reduce
investment, lower costs,
increase efficiency and
improve access to
healthcare for the general
public.

Yes. Secondary hospitals
are concerned about
guality and safety, testing
accuracy, number of
services offered, ease of
specimen transportation
and timeliness of test
reports, as well as
charging. Community
health centers, whose
revenue and expenditure
are separate, are
concerned about testing
accuracy and timeliness
of reports.

Medical institutions are
also stakeholders, and
their core demand is to
facilitate hierarchical
diagnosis and treatment,
meet the needs of
residents to be examined
nearby, so that patients
can be assured that they
will be treated in the
community health
centers and secondary
hospitals.

No. Patients
primarily go to
medical facilities to
get treatment and are
not directly
concerned with
where the tests are
actually conducted.

Patients are also
stakeholders, and
their core demand is
to ensure
homogenization of
tests, mutual
recognition of results,
and reduction of
financial burden

Medical equipment
suppliers and
reagent suppliers
are stakeholders. If
the regional
medical laboratory
center model is
adopted,
investment in
laboratory
equipment and
reagents in each
hospital is bound to
be affected.

The suppliers
concerned are also
stakeholders and
they have just one
core demand, no
matter who is in
charge, please use
my equipment and
procure my drugs
and consumables.

No.

This is a personnel
payment issue
within the center,
and every
employee wants to
work less and get
more payment.

Medical institutions. It is
because they are the core
of patient services and are
the decision maker and
direct risk taker in the
selection of a regional
laboratory center.

Government departments
are the core stakeholders.
“Strengthening the grass-
roots healthcare,
compensating for the
shortcomings, and
establishing mechanisms”
are the rigid needs of the
national health care
reform. The government
should think
comprehensively of how
to promote the regional
laboratory centers to
integrate resources,
ensure quality, safeguard
the interests of patients,
and cooperate with the
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tertiary hospitals as well

Yes. The government is
mainly designed to
provide a better medical
service to the public. The
tasks are to ensure
quality, accessibility,
equalization,
homogenization of
services, so the
government is able to
improve the regional
testing capacity by
improving the services of
the regional testing
centers, which can
further improve the level
of regional health care.
Yes. They are good
complements for the
public medical
institutions. They can
conserve resources, and
enhance the level of
development of hospital
disciplines, as well as the
diagnosis and treatment
level.

Yes. They want to
provide a high level of
testing services, provide
projects supported by the
development of
disciplines, receive some
subsidy to tackle with the
lack of capital
investment; and obtain
value-added benefits in
the joint operation of
medical institutions and
community health
centers or private
institutions.

Yes. They focus on a
strong technological
support that assists

healthcare organizations
to enhance their services

and technology and
automation of service
skills. They are also

concerned with accuracy
and timeliness of results,

To some extent,
yes. They want
integration of
resources, which
can facilitate the
application and
development of
some new projects
and technologies,
and they also want
to promote the use
of medical
equipment, drugs
and consumables.

Yes. They want
access to high quality
healthcare and
medical testing
services, and they are
concerned about the
accuracy and
timeliness of the test
results.

Yes. They are
concerned with test
result accuracy,
timeliness, and cost.

Yes. Resource
integration.

as medical colleges and
universities, and we do
not want to see various
departments passing the
buck to shirk
responsibility.

Yes. Their interest
demand is to
provide a platform
for work and

The core stakeholders are
patients, the government,
and the medical

increase their institutions.
income.
Yes. Good The core-stalgehqlde_rs are
. . the medical institutions,
benefits and high X
. patients, and the
income.

government.
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9 Yes, but not obvious.

Yes. They want
efficiency and quality
10 regulation, thus reducing
the pressure of regulatory
responsibility.

They are indirect
stakeholders. They want
to optimize resources and
fully amplify healthcare
resources. They hope to
improve the quality and

S0 as to enhance patient
satisfaction.

They are the core
stakeholders. They focus
on testing quality,
results, and speed.
They are the main
stakeholders. They focus
on high quality of
service, accurate results,
reasonable price,
increase of service
cooperation without
damaging the interests of
the existing partners,
decrease of competition
and conflict,
improvement of service,
technical level,
equipment update speed,
brand effect and price
reasonableness, steady
enhancement of the
regional testing center’s
market share, reasonable
distribution of benefits
with the medical
institutions, and social
responsibility.

Yes. They focus on
test result accuracy,
timeliness, cost.

Yes. They focus on
quality of service,
accuracy of results
and reasonableness
of prices.

They are indirect

They are direct stakeholders. They

stakeholders. They focus

on empowering rasr;(r)ggt;h(?;r;[ r:aen'o
healthcare organizations g - Joy
a high level of

to improve service testing, thus

Good benefits,
high income, and
professional title

advancement.

Not too relevant.
They focus on
reduction of prices.

The relationship is
not particularly
obvious. They
focus on price

reduction,

Increased testing
capacity, good
benefits, high

. income, and
centralized . :
urchasing. and professional title
P g advancement.

overall industry
enhancement.

Yes. They want
more learning
opportunities,
promotion and

income.

The relationship is
not clear. There is a
driving force to
improve industrial
capacity.

The core stakeholders are
the medical institutions,
patients, and the
government.

The core stakeholders are
the medical institutions,
patients, and the
government.

The core stakeholders are
the medical institutions,
the government, and
patients.
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level of services and
reduce costs.

The health bureau is the
stakeholder, and the
others are the regulators.
They want favorable
regulation and intensive
management.

12

Yes. They focus on easy
access to health care,
improved capacity at the
grass-roots level, total
cost control, and
controlled inputs

capacity, quality control,
and treatment level.
Yes. They focus on
enhancement of the level
of testing services,
improvement of the level
of diagnosis and
treatment, and most
importantly, accuracy
and timeliness of the test
results.
Secondary hospitals:
redistribution of benefits
and capacity building of
medical technology
disciplines to support the
development of the
discipline, and seeking of
greater revenue and
patient market.
Community: obtain
technical solutions to the
common and frequent
diseases in the
standardized diagnosis
and treatment pathway,
more flexibility in
allocation of human
resources, and focus on
clinical and health
management. The entire
medical community
agree on the goal of
retaining patients, and

improving the

standard of treatment.

Yes. They want
accurate testing in

close proximity, and
promotion of rational

drug use through
reduction of testing
expenses.

Yes. They focus on
easy access to

medical care and cost

control.

The relationship is
not particularly
obvious. They
focus on price

reduction,
centralized
procurement, and
overall industry
enhancement.

Yes. They focus on
disruption of the
traditional value
chains and more

centralized
procurement.

Yes. They focus
on increase of
income, job
stability, and
increased room for
promotion.

Yes. They focus
on greater
customer

recognition,
technical learning,

and revenue

enhancement.

The core stakeholders are
the medical institutions,
the government, and
patients.

Medical institutions. They
serve as a connecting link
between the preceding
and the following. They
are related to the largest
number of stakeholders,
and their decisions affect
the interests of the widest
range of stakeholders.
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Yes. They focus on

14 increasing capacity and

enhancing effectiveness.

15 Irrelevant.

Yes. The health
commission can achieve
mutual recognition of
results across the region
to reduce duplicate
prescription and repeated
testing. Standards of fees
and charges should be
strictly enforced, and
make sure that the those
pay by the primary and
secondary institution
charges can enjoy the
testing capacity of

tertiary institutions.

16

Yes. The government
and health bureau:
actively cooperate with

17

avoid the occurrence of

major diseases.
Yes. They focus on

increasing capacity and

improving benefits.
Yes. They focus on
testing services.

Yes. They mainly focus
on the upgrading and
updating of equipment,
standardization of
laboratories, training of
personnel, and increase
in the number of testing
items.

Yes. They focus on
strengthening discipline
development, upgrading

Yes. They focus on

speed, accuracy and Yes.
low price.
Yes. They focus on I don’t know.

testing services.

Yes. They can enjoy
testing services
identical to those
offered by the tertiary
medical institutions
but at the expense of
charges identical to
those in the primary
and secondary
medical institutions.

Yes, to a certain
extent. Once the
testing center
selects certain
brands of
equipment and
consumables, there
will be huge
procurement needs.

Yes. They focus on
improving testing
capacity to meet the

Yes. They want to
break the
traditional pattern.

Hospitals, government,

Yes. and testing organizations.

Hospitals and the
government.
Hospitals, patients, and
health insurance are the
core stakeholders,
because patients who go
to the primary and
secondary hospitals can
enjoy testing programs
offered by tertiary
hospitals. The
improvement of the
diagnostic level of
doctors can retain patients
and enhance the visibility
of the hospital. The test
can be mutually
recognized within the
region to reduce the
duplication of
prescription to avoid
repeated payment. It
reduces the health
insurance and financial
expenditures, and at the
same time, cuts down
expenses.
1. Medical institutions:
academic development; 2.

I don’t know.

Yes. They focus
on improvement
of their
capabilities in
various aspects,
such as learning
and promotion of
new projects and
fast improvement
business
capabilities.

Yes. They focus
on career
development and
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the government in service capacity, need for convenient Centralized improved progress; 3. Operating
access to health care, procurement has treatment. institutions: institutional
development.

reducing operating costs

healthcare and enhance
and playing a leading

people’s satisfaction with reducing the financial  resulted in a major

burden on families change in the

medical services. role.
Healthcare security and and promoting family  pattern of external
finance bureau: include well-being. suppliers and
social funds, strengthen service providers,
mutual recognition of S0 it is necessary to
results, rationalize health change the
insurance expenditures marketing model.
and ensure efficient
financial expenditures.
Price bureau, medical
products administration:
resource integration,
price control, compliance
supervision, safe
operation.
Yes. They focus on Yes. They focus on Yes. They focus S
L accuracy of results, on room for Medical institutions and
18 No accuracy and timeliness o . No. . g
which is conducive to promotion and patients
of test results. . . - .
disease diagnosis. salary increase
They focus on solving
the problem of the lack . Patients are able to
; . They focus on solving
of testing professionals, perform many tests
; . the problem of lack of ) .
addressing the medical . . without having to go C
: . testing professionals, . Increase of Increase of Medical institutions, the
19  needs and improving the ; ; to a large hospital, . . !
. addressing medical needs . . business volume. business volume.  government, and patients
quality of health care, ; . . which reduces their
. and improving medical L
thereby saving the . queuing time and
) . quality.
country’s financial money.
Medical institutions are

investment in health care.
Yes. They focuson  No. The interests of
Yes. They want a
the core stakeholders, as

No. The government is Yes. They focus on (1)
20 an instructor, a homogenization of test (1) high-quality test sgppllers ar!d stable platform for _
watchdog, not a results, (2) academic and  results to ensure the regional medical well as the providers,
S development and a .
stakeholder. technical improvement, success of the laboratory center organizers, and leaders of
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(3) high-quality results to diagnosis and are at odds with long-term learning the regional medical
avoid doctor-patient treatment, and (2) each other. platform. laboratory center model
disputes, and (4) avoidance of
reasonable performance duplicate tests.
incentives.
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