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It is of great reference significance for broadening the research perspective of pandemic
governance, improving the efficiency of pandemic governance and the credibility of the
government, to scientifically measure and analyze the public medical and health system
costs. This article takes the typical case “pandemic prevention and control event of
S city, China” as the research background. First, the concept of public medical and
health system costs during pandemic governance is defined. Then, the public medical
and health system costs are embedded into the pandemic governance system, and
the generation process of the public medical and health system costs in the actual
situation are investigated. Furthermore, through in-depth interview, multi-case grounded
theory and fuzzy subordinate function analysis, the scientific construction of the public
medical and health system cost index system are completed. Finally, based on G1
method/entropy method combined with weighting and fuzzy comprehensive evaluation
method, the public medical and health system costs of the pandemic prevention and
control events of S city is measured. The results show the following: (1) it is important that
good single dimensions and reliable indicators are embodied in the public medical and
health system costs scale. Among them, the behavioral public medical and health system
costs of the masses is the largest proportion of all indicators; (2) after the pandemic
prevention and control event is over, the public medical and health system cost are
difficult to repair, and some lagging ideas and behaviors shown by local governments
lead to a continuous expansion of the public medical and health system costs associated
with pandemic governance; and (3) local governments should not conceal information
asymmetry. Instead, local governments should give greater freedom to other actors
to deal with pandemic governance, and governance entities should cooperate with
each other. This will mitigate the effect of public medical and health system costs.
Corresponding policy recommendations are proposed.

Keywords: pandemic governance, public medical and health system costs, quantitative evaluation, the grounded
theory, the combinational evaluation of subjective and objective method
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INTRODUCTION

It can be said that the prevention and control of COVID-
19 is a centralized test of the emergency management system
and governance capacity of various countries. Although China’s
current pandemic prevention and control situation continues to
show good momentum, the pandemic prevention and control
process has exposed a series of problems: public opinion
risk monitoring and publicity guidance lag, and the public
psychological intervention mechanism is absent (1). There are
also some prominent problems. For example, the organizational
and institutional systems of pandemic prevention and control are
not fully connected and coordinated, and the various prevention
and control agencies remain relatively independent in their
operations. It should be noted that many public functions
involved in pandemic prevention and control are not fully
divided, and problems of overlapping or lagging gaps still
exist to varying degrees (2). In addition, the partial defects
and implementation errors of the emergency prevention and
control system have resulted in an unbalanced distribution of
benefits and costs, prominent contradictions between economic
development and pandemic prevention and control, and frequent
conflicts of rights protection incidents in pandemic prevention
and control. These phenomena will reduce the credibility of
a government and the public satisfaction, resulting in an
unnecessary waste of the public medical and health system
resources (intangible resources) (3). The government must
increase the public medical and health system resource inputs to
achieve pandemic governance goals, which constitutes the public
medical and health system costs during pandemic governance.
The process of consuming public medical and health system
resources related to pandemic concerns is accompanied by
complex issues, such as ethics, government and citizen behavior,
and legitimacy, and it difficult for traditional governance
approaches to effectively deal with multiple conflicting interests
in pandemic governance (4). Medical system costs for pandemic
prevention and control involve complex issues such as public
demand and political legitimacy, and the effectiveness of
governance depends on public recognition, participation, and
support (5). Public health is a major system issue. Therefore, the
study of the public medical and health system costs associated
with pandemic governance problems requires multidisciplinary
theories and methods, such as public crisis management,
government economics, and social security, but it also should
pay attention to obtaining control instruments from a multi-
disciplinary and multiple-research perspective.

DEFINITION OF CONCEPTS

The pandemic governance issues have risen to the level of system
issues, and has become an important part of the governance
system of many countries. The introduction of political science,
public administration, and economics in pandemic governance
are conducive to help the government to determine an effective
and precise path with respect to pandemic control precisely
and effectively. With the increasing diversity and complexity of
public affairs, the importance of the cost of system is a concept

that has emerged repeatedly. David Easton (6) proposed that,
for a public system to function properly, it must have some
resources to serve as a driving force and foundation (6). Harold
D. Lasswell (7) and Dennis Wrong (8) subsequently continued
to deepen the interpretation of the concept of system resources,
arguing that elements such as the institutional mechanisms,
organization and culture are a means to influence system
objects that can be constantly consumed and lost (7, 8). The
government needs to have and consume certain public medical
and health system resources, and thus reflects the value of
its existence and achieves its pandemic governance goals (9).
It can be divided into “tangible resources” (e.g., economic
resources), which are materially consumed, and “intangible
resources” (e.g., public medical and health system resources),
due to the hidden characteristic of intangible costs, they are
often ignored by the government, examples of which include
exist objectively organizational resources, and the system of
democracy by the government (10). Under the coercive character
of the governmental system, the institutional discrimination,
uneven distribution of governmental public goods supplies and
benefits, and unfair procedures will trigger protests from various
interest entities (11). Therefore, a government that values and
effectively uses intangible resources will appear more stable in its
legitimacy base and public security (12).

In the process of pandemic prevention and control, various
complex and comprehensive cost containment strategies are
being developed across the most regions tailored to his national
needs (13). The governance of the pandemic is regarded
as a public choice process in the decision-making of local
governments. Local governments as Rational Economic Man
and agents have the necessity to provide the necessary public
products for the public to carry out the pandemic prevention
and control. Various “transaction costs” will generate in the
process of governance, so the “care” for all stakeholders fairly
cannot be realized. However, the design of the public health and
medical system will be influenced by all stakeholders through
various channels. The disturbance of the optimality of the public
health and medical system, the consumption of the limited
system resources in the pandemic prevention and control, and
the generation of certain social risks will be caused by the
interest expression and demands of all stakeholders. The reality
and system defects promote the formation of the social risk.
Once it is embedded in the social structure, the elimination of
its substantive risk will not be realized, and the possibility of
evolution or even mutation will exist. The external factors such
as the media will easily influence the public’s perception in the
pandemic prevention and control. No matter it is scientific and
reasonable or not, the public will firstly “amplify the problem”
and actively pursue risks instead of considering the outcome,
since the greater benefits will be brought to them. What is worse
is that the potential risks of pandemic prevention and control
derived from it will evolve into social risks.

The local government, as the institution that ultimately
allocates resources in pandemic, needs to comprehend
considerable amounts of information and conduct a scientific
analysis of pandemic governance when governing the pandemic,
and convene relevant experts to discuss and scientifically
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evaluate the feasibility and operability of various options (14).
It also needs to assess the risks, public opinion, and benefits
associated with implementing a certain option (15). When
the validated decisions are put into practice, the waste and
loss of public medical and health system resources caused
by unscientific decisions can be avoided. In addition, the
interests of the public and other governance entities have
led to the selective allocation of public medical goods supply
and delicacy domination of medical system resources, which
makes neglected medical system resources constantly visible
with the expression of public demands (16), which has
meant that public medical and health system resources are
constantly associated with the expression of public demands
or the occurrence of protests. With the development of
democratization and the increase in public awareness of
pandemic rights and participation, the public’s understanding
of public medical and health system resources has gradually
changed to materialization (17). Based on the above analysis,
the public medical and health system costs are the system
resources consumed by the government or others in the process
of exercising political power and taking political actions in
order to achieve pandemic governance and obtain public
medical and health governance performance, as well as the
public medical and health system resources to be borne by
society and organizations. The consumption of these system
resources will have various impacts on the society. The public
medical and health system costs are intangible and scarce costs,
which are difficult to manifest before accumulating to a certain
extent and have the hidden characteristic, which contain the
following elements:

(1) The public medical and health institutional policy costs
(institutional policy costs for short). Such as institutional
laws and policies and regulations in the institutional system
of pandemic governance (18).

(2) The public medical and health system organizational
costs (system organizational costs for short). Such as the
government, social organizations, and relevant staff, etc.
which together form the system organization that guarantees
the effective functioning of pandemic governance (19).

(3) The public medical and health social perceptive costs (social
perceptive costs for short). Such as the publicity and
education costs, ideals beliefs, and social psychology, which
could make the long-term behavior of social entities produce
pandemic governance identity (20).

(4) The public medical and health mass behavioral costs (mass
behavioral costs for short). The treatment of COVID-
19 control mass events is a complex and long-term
systemic project that requires long and uninterrupted public
participation and support (21). The public satisfaction,
identity, and trust are also important.

LITERATURE REVIEW

At present, effectively preventing and controlling the pandemic
remains the focus of most management scholars. First, in
the analysis of the efficiency of pandemic prevention and

control, scholars have generally turned to the analysis of the
institutional mechanisms and participation factors, such as
the public’s participation in pandemic prevention and control,
the distribution of interests among medical bodies, and the
public medical and health system in community areas. All these
affect the degree of prevention and control of the pandemic,
and problems with pandemic prevention and control in the
region should be presented in various states such as social
perception (22-24). Second, in terms of prevention and control
approaches, scholars believe that media plays important role
in the pandemic prevention and control process at the present
stage. The current pandemic prevention and control emergency
system is slightly weak, the management system is not perfect,
and the technical support system is underdeveloped. Only by
establishing a multi-center pandemic prevention and control
model can the pandemic be truly controlled. The prevention and
control of the pandemic should be carried out through effective
coordination between regional governments and departments. It
is necessary to improve the performance incentive mechanism
of local pandemic prevention and control to improve the
responsibility and attention of local officials, while actively
carrying out audits of the whole process and policy evaluations of
pandemic prevention and control. This will give full play to the
role of elites in pandemic prevention and control (25-27). Third,
there are various research methods for pandemic prevention
and control, according to the multiple participants involved.
In order to optimize current prevention and control policies
and measures, scholars often use collaborative degree models,
regression models, social network models, evolutionary game
models, and simultaneous equations to analyze the relationship
between government, society, enterprise, and the public (28-
30). Fourth, scholars actively participate in the exploration of
risk management in pandemic prevention and control, and
constantly reiterate the importance of risk source identification,
emergency resource assessments, monitoring and early warning,
advance emergency preparedness, inter-departmental emergency
coordination, information disclosure, and public opinion
response in pandemic prevention and control. They focus on
the whole process of emergency management and network
collaboration between departments, and aim to reform
the emergency management organization system (31-33).
Researchers have conducted in-depth discussions on the
mechanisms and paths of pandemic prevention and control, the
economic costs of the government, and the issues of governance
and supervision, with many research achievements. It is obvious
that these studies have not taken into account the medical system
costs of pandemic prevention and control, and they lack of
an understanding of its importance and necessity. In terms of
methods, research on the evolution, perception behavior, and
other aspects of the participants in each stage of the pandemic
prevention and control node is still lagging behind. Moreover,
local government departments tend to ignore medical system
costs, influenced by the ideas of “Promotion-Accountability,”
“Growth First” or “Rational Economic Man.” The governments
pointed out many times in the prevention and control of
COVID-19 that as the situation of pandemic prevention and
control is constantly changing, new situations and new problems
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arise (34). Based on past experience, the spread of the epidemic
will have an impact on the normal operation of the economy,
and then it will evolve into an important exogenous factor
affecting economic growth. Under the impact of the epidemic,
the behavior patterns of various entities have undergone drastic
adjustments (35). During the protests against and the death of
patients in certain sections of Asia, the public first defended their
rights and expressed their interests by reasonably expressing their
demands. However, due to mishandling by local governments,
the low governance capacity of some public officials, and
individual local departments who were fighting for themselves
and maintaining stability first, the demands of the public could
not be effectively resolved. Therefore, scientifically controlling
medical system cost consumption in the prevention and control
of the pandemic is a major issue that the local government
(hereafter referring to government) must face. Therefore, when
considering pandemic governance, attention should be paid
to the excavation, measurement, and effective use of public
medical and health system costs, and as variables for evaluating
pandemic governance efficiency. Because attention to these
issues will highlight deep-seated and hidden problems associated
with pandemic governance, which will substantially enhance
the quality and effectiveness of pandemic governance (14). The
study contributes to broadening the research perspective of
pandemic governance.

However, neither academics nor political circles have
established a targeted and systematic evaluation index system
and measurement tools for the public medical and health system
costs. Most researchers have analyzed the economic cost of
pandemic governance from the aspect of “cost-benefit.” The
study and measurement of the public medical and health system
costs of pandemic governance are still in infancy, and there is
a lack of field research and empirical analysis in the form of
scale development and testing. Therefore, this study mapped
public medical and health system cost attrition to a specific
field of governmental governance process by combining typical
case examples of pandemic governance in China. At the same
time, based on the concept and characteristics of public medical
and health system costs, this study adopted multi-case rooting
theory and fuzzy affiliation evaluation to complete the scientific
construction of a public medical and health system cost index
system, which turned the public medical and health system cost
into an observable variable or outcome variable. In a case study,
the public medical and health system cost in S city was measured
using the G1/Entropy combination weighting and the fuzzy
comprehensive evaluation method, so that the government could
perceive the public medical and health system costs in time and
introduce or adjust relevant policies and governance programs in
a timely and scientific manner.

CONSTRUCTION OF THE MEASUREMENT
INDEX SYSTEM

The construction of the public medical and health system costs
index system is a complex, systematic project, and the selection
of a suitable method is a key part of system construction. It

is also important to ensure the scientific basis, operability, and
measurement quality of the index system. In addition, it is
difficult to quantitatively measure the public medical and health
system costs using a single, quantitative, statistical instrument
because of the difficulties associated with a quantitative analysis,
such as public approval and support. However, since the
public medical and health system costs have measurability,
they can be assessed using macro data analyses, social surveys,
public opinion support and satisfaction tests, public opinion
observation, and other measurement tools (36, 37). In view of
this, the construction of public medical and health system costs
index system is based on the following principles: the first is
the principle of operability. It should be guided by relevant
theories and existing cases about the public medical and health
system costs to ensure that the measurement indicator system
is logical and reasonable, that the evaluation is comprehensive
and credible, and to make it operational and reliable. The second
is the principle of comparability. The selection of the indicator
system involves a comparison of different regions, different time
periods, and different stages of the indicator system with each
other. Therefore, when establishing the indicators, comparisons
need to be made between regions or different time periods
within the same region so that the indicators are representative
and typical. The third is the principle of hierarchy. The public
medical and health system costs involve a variety of structural
linkages. The intersection of different fields and interdisciplinary
synergies mean that the design of the indicator system needs
to be coordinated in terms of classification standards and
caliber of indicators so that the operational procedures of the
evaluation objectives are understood at a general level, the main
and secondary indicators should be clarified, the indicators
should be interlinked and complementary to each other, and
special and qualitative indicators should be scientifically based
so that the statistical data are valid (38). The fourth is the
principle of combining subjectivity and objectivity. Qualitative
or quantitative indicators with clear conclusions should be
identified through testing, surveys, and reviews (39), and the
indicators should improve the collection and gathering of specific
data so that the indicator system can objectively and truly reflect
the consumption of public medical and health system costs in
order to ensure the validity of the evaluation.

Based on the above principles, this study selected the
pandemic governance case in S city that lasted for nearly 2
years, that provided the largest amount of information about
the measurement of the public medical and health system costs
in order to facilitate field research, data collection and in-depth
analysis. The reasons for choosing this case were as follows:
(1) the whole pandemic governance event was longitudinal
in time. It contained a complete and clear evolution of the
public medical and health system costs. (2) It could meet the
purpose and requirements of the study. In the case of pandemic
governance, the government, enterprises, social organizations
(media), the public, and other governance subjects could interact
in a hierarchical ladder, and the various elements of the public
medical and health system costs can be fully displayed. (3) The
selected pandemic governance case included a wide range of
recent public opinion and social influence, and the information
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TABLE 1 | Sample cases of the public medical and health system costs studies on pandemic governance.

Case sample name Department Data collection Duration Word
method (hour) count
Pandemic governance events in Wuhan City Academy of Social Sciences In-depth interviews 1 1,452
(2020)
Screening
Pandemic governance events in Mudanjiang High School In-depth interviews 1 1,533
City (2020)
Screening
Pandemic governance events in Harbin City Research Institute Symposium 1 1,769
(2021)
Screening
Pandemic governance events in Xi’an City Government Departments Symposium 1.5 2,667
(2021)
Screening
Pandemic governance events in Xingtai City College In-depth interviews 1.5 2,410
(2020)
Screening
Pandemic governance events in Shenyang City College In-depth interviews 2 3,158
(2021)
Inspection
Pandemic governance events in Tonghua City Government Departments Symposium 2 3,477
(2021)
Inspection
TABLE 2 | Research data collection.
Access to information Source Main contents Quantity Date of
publication
Baidu/Google: news, reviews, Sina-Blog, Phoenix Finance, Development background and 116 2020.3-2020.7
interviews (D1) S-Government.com, etc. the practices of government,
nodal events, media
commentary, expert views
CNKI, WEB-SCI, SCI-Direct (D2) Periodicals Pandemic governance events, 372 2020.11-2021.3
etc.
WeChat/Tik Tok/Posting forum/ Silent Spring public website, S Attitudes of local governments 719 2020.11-2021.4
QICQ group (D3) city protection public website, S and enterprises, official reports,
city’s posting bar, Y people in S strategies and behaviors,
City and other QICQ groups media-related analyses,
perception of risks, etc.
Collected through field Villagers provide, observation Observation records, research 15 2020.3, 2021.1

observation

records

reports, local materials, etc.

available for investigation and research should cover the issues to
be studied as much as possible. The S city was the main sample
case, and the seven selected typical cases of pandemic governance
were randomly divided into two groups, one of which was used to
extract the measurements and the other to test the measurements
(Table 1).

In order to further develop the measurement index system,
field research and data collection were carried out in strict
accordance with a set plan and procedures: Step 1—before
beginning the field research, a large amount of information
was collected and case screening was conducted to identify
the objects to be researched. This included using the Internet
(search engines, WeChat, Tik-Tok, posting forums, microblogs,
QICQ groups, etc.), databases (CNKI, WEB-SCI, SCI-Direct),
and the telephone to collect relevant secondary information

(see Table 2). Step 2—the research plan was formulated and
the field research was conducted. In order to prevent some
unnecessary factors from interfering with the research, such
as interference by the “gatekeeper’! the role of the “insider”
was adopted. The participant was observed and allowed to
interact with the respondents and interviewers in a participatory
manner so that they relaxed their vigilance and lowered their
guard, and to ensure that the objectivity and authenticity of

LA gatekeeper is a person who has authority over the researched person. The
gatekeepers include the head of the pandemic governance unit and government.
When arriving in S City in early November, 2020 to try to understand the situation
from villagers, we were interfered with by the village committee, and the town
governments general government office. It was only after three days and an
introduction letter from the Center for Disease Control and Prevention in S City
that the investigation could be launched.
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TABLE 3 | Basic information about the interview.

Interviewees (Coding)

The form of interview

The length of interview

Length of the interview

(duration) (word count)
Villager A1, A2, A3 of S City Semi structured interview 3h 3,010
Villager B1, B2, B3 of S City Semi structured interview 1.5h 2,671
Citizen F1 of S City In-depth interview 2h 2,246
Citizen X1, X2 of S City Semi structured interview 2h 2,870
Staff C of S municipal Symposium and interview focus 3h 5,742

government
Staff member W of Center for

Disease Control and Prevention

groups

TABLE 4 | Example of the open coding process for the public medical and health system costs indicator system (excerpt).

Open coding
(conceptualization)

Code (Zy)

Primary code
(zz,)

Original information about the case (Zy)

Degree of effectiveness of
enacting policies and
regulations at certain phase
of the pandemic
governance (including
regulation, governance
measurements, benefit
compensation, etc.) (D1)

Degree of closure of
telephone/internet
complaint cases within the
phase of the pandemic
governance (Dg)

Degree of public official
accountability (D22)

Perceived fairness of the
interaction (Do4)

Public opinion collection
and departmental transfer
capability (De)

Large number of policies
introduced during the period
(Z2)

Inconsistency in the extent
of case handling (Z1s)

The depth of the degree of
punishment for
accountability (Z4s)

The perceived fairness of
government and public
response attitude during the
process of conflict
resolution (Zs2)

The transmission,
interoperability and sharing
of information and materials
between departments (Zss)

Regulation, governance
measurements, standards,
benefit compensation and
other policy measurements
continue to improve (ZZs)

Slow processing speed has
led to a decline in credibility
(ZZ43)

The heads of government
officials, etc. associated
with the misconduct of
pandemic governance have
been prosecuted,
suspended, etc. (ZZ10s)

Interpersonal equity refers to
the extent to which the
public and enterprises are
respected and cared for by
the government. (ZZ121)

Collect and sort out network
public opinion, and report
the collected information to
other departments, so as to
formulate relevant
collaborative
countermeasures (ZZ129)

Beijing, Tianjin, and Hebei have issued a “Action plan for the
epidemic prevention and control measures” and a “Personnel
checking and remote management in the city during pandemic
governance and control”; Hebei Province has issued a “Notice on
Control and management of external personnel”. (Z13)

“Public complaints about this incident were handled fairly
smoothly.” (Z41)

“We still have blind spots in supervision, and it is often difficult to
monitor so it delays the speed of case completion.” (Zzg)

“I think some of the complaints are making a show whether it is
the government or the companies.” (Z43)

“The deputy secretary of the party group in X District of T City was
removed from his post and the deputy mayor involved was
transferred to the judicial authorities.” (Z103)

“In our research, we found that enterprise “shut down” behavior
was spared by some local governments, which is undoubtedly a
distorted view of performance.” (Z104)

“In this pandemic governance, we implemented administrative
accountability for 26 government staff, 12 of whom were removed
from their posts.” (Z101)

“Local governments around Dailian and Shenyang promote the
solution of the problem through public announcements of
assessments, symposiums, and household visits.” (Z11g)

“I've been kicked around by phone calls and emails.” (Zsg)

“Our governments all convince people to understand the
government and invite them to watch the supplies through
face-to-face dialogues.” (Z1g2)

“The tendency of the government to interact with property owners
in a multi-dimensional and proactive manner.” (Z11s)

“Government departments are now establishing an early warning
mechanism for online public opinion to understand the real-time
development of pandemic governance.” (Zgp)

“The local government is controlling online public opinion in a
timely manner, and collaborating with the propaganda and Internet
information departments to guide and educate on rumors.” (Z131)
“Exposure in new media and self-media is higher and the local
government does not take note of the information.” (Z12g)
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the research. Step 3—The interviews were recorded, with the
consent of the interviewees. Face-to-face in-depth interviews
and symposiums, as well as a combination of semi-structured
and focus group interviews, were used. This facilitated the
organization and coding of the original interview data (Table 3),
and relevant primary data were collected after interviewing
experts, government public officials, and members of social
organizations who had studied and participated in, and paid
attention to the seven typical cases selected (14 interviews
were conducted, and about 16,000 words from interview scripts
were compiled) (Table 1). Step 4—With the help of ATLAS.ti8
software, the literature and research data were summarized and
coded. A system for the public medical and health system costs
index system was derived by assigning the “the public medical
and health system costs concept” to the data.

Open Coding

With the help of ATLAS.ti8 analysis software, the primary
textual information from several typical cases was collected and
transcribed to be decomposed. In order to check the authenticity,
completeness, and accuracy of the sources of the interview
recordings and research data, the data were labeled (zx), formed
into primary codes (ZZx), codes (Zx), and finally into open-
ended codes (Dx). The same or similar elements existing in
the primary information and the primary indicator system were
retained, and the more occurrences, the more meaningful the
phenomenon represented by the label. A total of 191 primary
codes, 87 codes, and 25 open codes were collated and formed,
and the relationships between the open codes for the the public
medical and health system costs were juxtaposed with each other
and their functions, and processes were obtained (see Table 4
for the open code formation process). After coding, a total
of 38 open codes and 10 main axis codes were obtained for
the public medical and health system costs measurement index
system. An initial system (consisting of 1 primary indicator, 4
secondary indicators, 10 tertiary indicators, and 38 quaternary
indicators) was established that was decomposable, independent,
comprehensive, and easy to operate.

Associative Codes

The public medical and health system costs indicator system is
a multi-level and multi-factor composite structure. Starting with
the original concept, this study conceptualized and simplified
it by combining previous relevant studies at home and abroad.
The system was first divided into two levels: the first level
indicator was the total measurement target- public medical
and health system costs; and there were four second level
indicators, i.e., institutional policy costs, system organizational
costs, social perceived costs, and mass behavioral costs. On this
basis, the meaning and relationship of each main axis code were
reorganized to form four relatively independent core categories
and 10 corresponding main axis codes (see Table 5 for details).

Indicator Amendments

This study followed the scale development procedures of Dunn
etal. (40), Marra et al. (41), and others, and combined qualitative
analysis methods with scale development testing methods to

TABLE 5 | Associative codes.

Core categories Main axis coding

The institutional policy costs (B+) Validity of institutional tools (C+)
Validity of system implementation (C»)
Government credibility and
implementation (Cg3)

The system organizational costs (By) Competence level of public officials
(C4)

Integrity level of public officials (Cs)
The social perceptive costs (Bs) Perception of social equity (Cg)
Effectiveness of public opinion
regulation (C7)

Social risk perception (Cg)

The mass behavioral costs (Ba) Implicit participation behavior of the
masses (Cg)

Explicit participation behavior of the
masses (C1o)

design questionnaire items, thus ensuring the scientific and
objective nature of the assessment. At the same time, the
indicators for the public medical and health system costs were
revised to solve the problems associated with a large number
of indicators, weak generalizability, vague semantics, lack of
operability, and an inability to adapt to changing pandemic
situations. First, using the expert survey method, this study
selected 32 experts, government officials, and members of social
organizations who have been engaged in pandemic governance
and public crisis management research fields for many years
from the regions where typical cases of pandemic governance
have occurred. The initial index system was constituted as an
expert screening questionnaire for the public medical and health
system costs measurement index system. Through a combination
of in-depth interviews and expert symposiums, experts and
researchers in relevant fields were invited (from universities,
research institutions, government agencies, social organizations,
and other institutions) to select the indicators they considered
the most important for the public medical and health system
costs index based on their own academic knowledge and research
experience. The aim was to understand their views and opinions
and collect constructive opinions. A total of 32 copies of the
expert screening questionnaire were returned, of which 30 were
valid, and the questionnaire recovery rate and efficiency rate
were above 93%. The basic information statistics for the experts
are shown in Table 6(A). After distributing the questionnaires
to collect the survey data, this study undertook a redundancy
analysis of the information given by the experts, refined the
summary, and used fuzzy statistical analysis to eliminate the
measurement items with low affiliations to finally determine the
formal measurement index system.

Given that the public medical and health system costs are
fuzzy concept, the public medical and health system costs
indicator system are also considered to be a fuzzy set: {Y} was
defined as the indicator set, i.e., each indicator in the indicator
system was considered to be an element in the set, and then
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TABLE 6 | Expert screening results and memberships for each measurement.

(A) Expert information statistics

Project Category Proportion
Gender of the expert Male 63.3
Female 36.7
Age 26-29 years old 10
30-39 years old 20
40-49 years old 43.3
Over 50 years old 26.7
Education level Undergraduate 16.7
Master 40
Doctorate 43.3
Work unit Government agencies 23.3
Research Institutes 16.7
Universities 50
Social organizations and other institutions 10
Title Primary Title 0
Intermediate Title 26.7
Deputy Senior Title 33.3
Senior title 40

(B) Selection results and membership of experts

Four levels of indicators, number of expert tick marks, membership Number of expert Membership function Reserved
values, retention (yes/no) for the public medical and health system selections value (yes/no)
costs
Degree of effectiveness of policies and regulations enacted during the 14 0.47 N
period (including regulation, governance measures, benefit compensation,
etc.) (D4)
Degree of effectiveness of existing policies and regulations (including 29 0.97 Y
regulation, governance measurements, benefit compensation, etc.) (D2)
Scientific basis and legitimacy of pandemic governance policy tools 29 0.97 Y
(including the degree of expert validation, assessment system, etc.) (Ds)
Completeness of the emergency prevention and control system 27 0.9 Y
(mechanism) (D4)
Consistency of system policy and government implementation (Ds) 28 0.93 Y
Degree of fulfilment and delivery of system policies (Dg) 28 0.93 Y
Degree of administrative punishment at this level (including interviews, 25 0.83 Y
warnings, fines, etc.) (D7)
Degree of completion of administrative reconsideration cases received 16 0.53 N
within the period (Ds)
Degree of completion of telephone/internet complaint cases within the 26 0.8 Y
stage (Do)
Government authority (including regulation, information response, etc.) (D1o) 27 0.9 Y
Image of the government (D11) 17 0.57 N
Reasonable degree of institutional setup (D12) 15 0.5 N
Administrative effectiveness (including departmental governance efficiency, 26 0.86 Y
degree of interdepartmental synergy, etc.) (D13)
Level of pandemic literacy (D14) 15 0.5 N
Professional technology and risk assessment capacity (D1s) 28 0.93 Y
Pandemic risk emergency response capacity (including research and 30 1 Y
evaluation capabilities, information dissemination channels, mobilization and
decision-making, etc.) (D1g)
Ability to repair the relationship between the government and the people 27 0.9 Y
(communication ability, etc.) (D17)

(Continued)
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TABLE 6 | Continued

Four levels of indicators, number of expert tick marks, membership Number of expert Membership function Reserved
values, retention (yes/no) for the public medical and health system selections value (yes/no)
costs

Degree of integrity and diligence of public officials (D+s) 28 0.93 Y
Degree of pandemic control enforcement regulation (D1g) 25 0.83 Y
Number of officials involved in corruption as a percentage of administrative 14 0.47 N
personnel (Dzp)

Degree of accountability of public officials (D21) 16 0.53 N
Perceived procedural fairness (transparency, etc.) (D22) 25 0.83 Y
Perceived distributive justice (Do3) 27 0.9 Y
Perceived interactional fairness (D24) 16 0.53 N
Sensitivity and responsiveness of public opinion (Das) 17 0.57 N
Public opinion collection and departmental transmission ability (Dog) 27 0.9 Y
Ability to guide public opinion (D7) 29 0.97 Y
Ability to promote and educate pandemic governance theory (Dosg) 16 0.53 N
Physiological risk perception (Da2g) 29 0.97 Y
Property risk perception (D3o) 17 0.57 N
Psychological risk perception (Dz1) 29 0.97 Y
Public satisfaction (Ds2) 30 1 Y
Level of political trust (Dss) 27 0.9 Y
Level of political identification (Dza) 15 0.5 N
Level of public participation in pandemic governance within the stage (Dss) 15 0.5 N
Level of public participation in symposiums and hearings within the stage 25 0.83 Y
(Dae)

Degree of media access by people within the stage (the number of clicks on 27 0.9 Y
governmental platform visits, the number of likes, retweets, and comments

on articles related to microblogs, Tik-Tok, and WeChat public numbers,

etc.) (Da7)

Negative behaviors generated by people (smashing, blocking, fighting, 28 0.93 Y

rumor-mongering, etc.) (Das)

the expert survey method was used to conduct the indicator
affiliation analysis and calculate the affiliation of 38 indicators
of the public medical and health system costs. Based on this,
we were able to determine whether to keep them in the public
medical and health system costs index system. Assuming that the
total number of expert confirmations for the i-th. indicator Y; is
Z’,i.e., a total of Z; experts confirm Y; as an important evaluation
indicator for assessing the public medical and health system costs,
and the total number of people measured is 30, then the affiliation
degree of the public medical and health system costs indicator is:

Zi .

Ri= 2 (i=1,2,..,30) (1)
Whether the measurement index Z; is taken or rejected depends
on whether its membership, R; is greater than or less than
the critical membership. If it was the former, the measurement
index was retained; if was the latter, it was deleted when critical
membership = the critical value of expert selection times Z/30.
Therefore, the critical value of expert confirmation times Z (o =
0.01) is:

In Formula 2, S denotes the standard deviation of the number
of expert confirmations, ; denotes the expected value of the
number of expert confirmations, Z'denotes the total number
of expert confirmations, and #yg; denotes the T-test value
at a significance level of @ = 0.01. An analysis of the data
calculation showed that the critical affiliation was 79.4% when
the critical value of the number of expert confirmations was
Z = 23.8. Therefore, when the affiliation degree (¢ = 0.01)
of an indicator was <79.4%, then the indicates was not
statistically significantly different within the public medical
and health system costs indicator system and was removed.
Among the 38 indicators measuring the public medical and
health system costs in the thesis, 13 indicators had an affiliation
degree <79.4%, as detailed in Table 6(B). Thirteen indicators
were removed from the 38 indicators in the second round of
the indicator system construction process and 25 indicators
were retained.

After expert testing and revision, this study finally determined
the public medical and health system costs as a four-level index
system with 40 indicators, of which the first-level indicator was
the public medical and health system costs and the second-

Z=pu+ S foo1 = 23.4 + .77 X 2368 =238 (2) level indicator contained four points. Each secondary indicator
Nz +/1140 had corresponding tertiary and quaternary indicators, which
Frontiers in Public Health | www.frontiersin.org 9 July 2022 | Volume 10 | Article 942043


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Lietal

COVID-19-Evaluation of Intangible Costs

consisted of the original 10 tertiary indicators and 25 quaternary
indicators identified by the redundancy analysis. In addition, the
presentation of some of the level 4 indicators was corrected based

on the results of the in-depth interviews (see Table 7).

when coding

Confidence Validity Testing and Saturation
Testing of the Coding

The Scotts P; index was chosen as the reliability test
the nature of the public medical and

TABLE 7 | The public medical and health system costs indicator system after amendments.

Primary indicators Secondary indicators

Tertiary indicators

Quaternary indicators

The public medical and
health system costs

Institutional policy costs (B1)

System organizational costs
(B2)

Socially perceived costs (Bg)

Mass behavioral costs (B4)

Validity of institutional tools
(C1)

Validity of system
implementation (Cy)

Government credibility and
implementation (Cs)

Competence level of public
officials (Ca)

Integrity level of public
officials (Cs)

Perception of social equity
(Ce)

Effectiveness of public
opinion regulation (C7)

Social risk perception (Cg)

Implicit participation
behavior of the masses (Cg)

Explicit participation
behavior of the masses (C1p)

Degree of effectiveness of policies and regulations
enacted during the period (including regulation,
governance measures, benefit compensation, etc.) (D+)

Scientific basis and legitimacy of pandemic governance
policy tools (including the degree of expert validation,
assessment system, etc.) (D2)

Completeness of the emergency prevention and control
system (mechanism) (Ds)

Consistency of system policy and government
implementation (D4)

Degree of fulfilment and delivery of system policies
(including the implementation of norms) (Ds)

Degree of administrative punishment at this level
(including interviews, warnings, fines, etc.) (De)

Degree of completion of telephone/internet complaint
cases during the period (supervision, information
response, etc.) (D7)

Government authority (including regulation, information
response, etc.) (Ds)

Degree of interdepartmental synergy (Do)
Expertise and ability to assess risks (D1o)

Emergency response capacity of pandemic risks
(research and evaluation capacity, information release
channels, mobilization and decision making, etc.) (D11)

Ability to repair the relationship between the government
and the people (communication ability, etc.) (D12)

Degree of integrity of public officials (D13)

Degree of diligence of public officials (D14)
Perceived procedural fairness (transparency, etc.) (D1s)

Perceived fairness of distribution (D+g)

Ability of public opinion collection and departmental
transmission (D17)

Ability to guide public opinion (D1g)
Physiological risk perception (D1g)
Psychological risk perception (Dzo)
Public satisfaction (D21)

Political trust level (D22)

Intensity of public participation in symposiums and
hearings during the stage (D23)

Degree of media access by people within the stage (the
number of clicks on government platform visits, the
number of likes, retweets and comments on articles
related to microblogs, Shake, and WeChat public
numbers, etc.) (D24)

Negative behaviors generated by people (smashing,
blocking, fighting, rumor-mongering, etc.) (D2s)

Frontiers in Public Health | www.frontiersin.org

10

July 2022 | Volume 10 | Article 942043


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Lietal

COVID-19-Evaluation of Intangible Costs

TABLE 8 | Degree of consistency of the coding.

Category Open Axial Selective Total
coding coding coding
Total number of codes 38 10 1 49
Number of consistency codes 31 10 1 42
X% 81.6 100 100 85.7
TABLE 9 | Results of coding saturation analysis.
Category Aand B B and C AandC
Number of codes that fully 83 86 81
agree with each other
Average mutual agreement 0.83 0.86 0.81
degree
health system costs. The formula for calculation is
as follows:
. X% — Y%
Pi=———— (3)
1-Y%

X = The number of analysis columns with identical coding
results by two coders. Y = Expected value for consistency of
coding results. The results are shown in Table 8.

Scott’s P; was calculated to be 0.857 (generally, a value above
0.8 indicates good reliability), and therefore the coding part of
the public medical and health system costs analysis was reliable.
In order to ensure the validity of the coding and to further
test the theoretical saturation of the public medical and health
system costs measurement index system, the same or similar
pandemic governance cases in China were selected for validation.
In this paper, following the above standardized open coding
procedures, three experts were selected to conduct saturation
reliability analysis on the two groups of verification cases in the
open coding process. Expert A analyzed a total of 176 original
materials and codes in the two sets of cases, while Expert B
and Expert C analyzed the same 100 source materials and codes
for both sets of cases. One hundred source materials and codes
analyzed by the three experts were taken as samples for reliability
saturation analysis, and the results of the reliability saturation
analysis are shown in Table 9.

The average agreement degree of the three was K~0.833, and
it was obtained that R~0.85 through the reliability calculation
formula, so the reliability of the coding was high. The saturation
test results showed that: The categories in the index system had
been edited and enriched, and no new categories or analogous
relationships were found, which meant that the system had
passed the coding validity test and reached saturation. Thus,
the index system for the public medical and health system costs
constructed in this study was scientific and reasonable.

APPLICATION ANALYSIS OF THE
MEASUREMENT INDEX SYSTEM

Selection of Measurement Methods

The above analysis revealed that the public medical and health
system costs index system was an abstract system and its
measurement highlighted the problem of rational social choice
and group decision making. The process of social choice and
group decision making is based on how group members with
common interests, different information, and different decision-
making abilities join together to make the best decision (42).
Whether it is through participation behavior or public activities,
many different social choices and group decisions can play an
extremely important role. Therefore, reasonable social choices
and group decisions will directly affect the reduction in the
public medical and health system costs consumption and the
improvement in pandemic governance efficiency. In this kind
of social choice and group decision process, the attribute
values of the measured objects are mostly expressed in the
form of fuzzy numbers or interval gray numbers. However,
obtaining accurate and reasonable information about the true
preferences and attributes of group decision making is often
difficult because group utility functions are determined by
well-defined individual utility functions (43), which means
that assembling individual utility functions into group utility
functions is a key aspect of the measurement process. The
development of stochastic nonlinear utility and fuzzy decision
theory has meant that most studies have tended to use fuzzy
mathematical models to “synthesize” multiple evaluation index
values into a holistic comprehensive evaluation value, and then
obtain group preference relationships and group decision results.
The attribute weights reflect the degree of importance that
the assessor places on the assessment target, the degree of
variation in the values of the assessment indicators, and the
degree of reliability of the attribute values for the assessment
target (44). Many methods have been used to obtain attribute
weights, such as hierarchical analysis, the entropy method,
etc. The multi-objective decision problems of social choice
and group decision making can be transformed into single-
objective decision problems through the calculation of weights
(45). Attribute weights are also influenced by subjective and
objective factors, and reasonable weight assignment methods are
needed to improve the accuracy of weight assignment. The fuzzy
comprehensive evaluation method refers to the use of multiple
indicators based on a fuzzy set with hierarchical rows to make a
comprehensive evaluation and classification of the subordinate
rank status and change interval of the evaluated object. This
method highlights the fuzzy nature of the evaluation criteria
and influencing factors, and it can also combine qualitative and
quantitative factors in the evaluation. This improves the accuracy
and of the evaluation number, which means that evaluation
conclusion is credible and thus it is more effective in evaluating
complex problems with multiple factors and levels (46, 47).
Furthermore, the public medical and health system costs are
dynamic and comprehensive fuzzy concept, and are affiliation
vector about multi-level rubrics where the rubric levels are
grouped isometric ally.
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Therefore, this study took the multi-attribute decision
problem with a fuzzy number of attribute values as the starting
point and used the G1 method to determine the subjective weight
coefficients of each indicator of the public medical and health
system costs. At the same time, the entropy weight method
was used to determine the objective weight coeflicients of each
indicator of the public medical and health system costs. The level
values of the public medical and health system costs of pandemic
problems and the optimal combined Gl/entropy weights of
its indicators were determined by the combination method
of subjective and objective assignments. Then, the descending
semi-trapezoidal distribution method was selected based on the
evaluation level of each indicator, the affiliation distribution
function was calculated, and the fuzzy transformation principle
was used to determine the value of the public medical and health
system costs. This methodology meant that it was possible to
clearly and reliably conclude the group decision made by some
individuals and judge the real attitudes and choices of actors
about pandemic problem coping strategies. This meant that the
measurement of the public medical and health system costs had
wider non-contingency, applicability and practicality.

Measurement Design and Data Acquisition
The questionnaire about the public medical and health system
costs are designed around the understanding ability of villagers
and citizens based on the 25 four-level indicators of the index.
The questionnaire contained nine items of basic information
about the respondents and 25 items that were scored on a
seven-point Likert scale. The target of the scale was still the
pandemic prevention and control event in S City, and it was
gradually improved by consulting experts from universities and
research institutes in the Beijing-Tianjin-Hebei region, local
people, surrounding village cadres, and government authorities,
etc. The objective weights of the four levels of indicators were
calculated from the questionnaire and the public medical and
health system costs to the government of S City when managing
the pandemic were measured. This study questionnaire survey
was conducted in two phases according to the development
of events, and was carried out in parallel with interviews and
resident research. The survey was conducted using the random
distribution method and face-to-face interviews. The survey and
processing of the first phase of the questionnaire took place
between December 25, 2020 and January 11, 2021. The second
phase of the survey and processing of the questionnaire took
place between December 1, 2021 and December 21, 2021. A
total of 400 questionnaires were distributed to meet the sampling
requirements, of which 377 questionnaires were collected, with
a recovery rate of 94.2%. There were 309 valid questionnaires,
which was an effective rate of 82%.

Given the duplication of measurement processes in the two
questionnaire phases, the first phase of the research questionnaire
and data were selected to analyze the process of assigning and
measuring the public medical and health system costs. Prior to
each phase of the formal survey, a pretest was conducted to ask
whether the subjects could clearly understand and easily respond.
Then, the questionnaire was revised in several rounds until it
showed good internal validity. The Cronbach’s a values for the

four measurements of the public medical and health system costs
of the questionnaire study were 0.728, 0.726, 0.714, and 0.702,
which showed that the measurements had excellent reliability
levels. The scale was purified using the Corrected Item-Total
Correlation (CITC). Question items with a CITC value of 0.5
or below were considered less relevant to the overall results. If
Cronbach’s o increased significantly when these question items
were deleted, it was decided that these questions should be
deleted to achieve scale purification. The results showed that
all 25 question items passed the test, that is, the Cronbach’s o
coeflicient of each indicator was greater than the critical value of
0.6, which meant they were highly reliable and there was no need
to delete any question items. The validity test of the questionnaire
used in the first questionnaire phase analysis used the Kaiser-
Meyer-Olkin (KMO) measurement and Bartlett’s sphericity test.
After testing, the KMO values of four of the indicators were >0.6,
and thus the questionnaire had significant structural validity.
The Bartlett’s test of significance was 0.000, and the significance
expression met the requirements, so the questionnaire had high
validity and could be used for objective weighting and the
measurement of the public medical and health system costs.

Combination of Subjective and Objective

Empowerment and Fuzzy Measurements
G1 Method to Determine the Weights of the
Measurement Indicators

The G1 method improves on the AHP (Analytic Hierarchy
Process) method by getting rid of the constraint that decision
makers must construct a judgment matrix when judging
the scheme, avoids the disadvantage that it is difficult to
meet the consistency requirements of the AHP method, and
fundamentally solves the consistency problem of individual
judgment. Furthermore, the Gl method does not need a
consistency test. This method is especially suitable for weighting
large scale index systems with many factors. Therefore, the G1
method was selected for the subjective weighting.

In this study, seven experts who have been engaged in
the research fields of pandemic governance and public crisis
management for many years were invited. After judging the
relationship of each indicator to the public medical and health
system costs, their importance was assigned as follows:

Let x1, x2, X3, ..., X (m > 2) be m extremely large
indicators that have undergone uniformization and non-
dimensionalization of indicator types.

Definition 1: If the importance of index x; relative to a
certain evaluation criterion (or target) is not inferior to x;, it
is recorded as x; >x; (the symbol > indicates that it is not an
inferior relationship).

Definition 2: If index x1, x2, X3, ..., X, has a relationship with
an evaluation criterion (or objective):

k

xi > x> xe(i gy 1,2,...m) (4)

then it is said that the evaluation indexes x1, X2, X3, ..., X, have

established an order relationship according to “>".
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TABLE 10 | The scale.

I Definition

1.0 Indicator xx_1 is as important as indicator xx

1.2 Indicator xx_1 is slightly more important than indicator xx

1.4 Indicator x«_1 is obviously more important than indicator
Xk

1.6 Indicator xx—1 is more important than indicator xx

1.8 Indicator xx_1 is extremely more important than indicator
Xk

For the evaluation index set {x1, x2, x3, ..., X}, the order
relationship can be established according to the following steps:

Select the most important or least important of the m
indicators and mark it as x;;

Select the most important or least important indicator among
the remaining m-1 indicators and mark it as x;;

Select the most important or least important indicator among
the remaining m-(k-1) indicators and mark it as x,; Mark the
remaining indicator as xy.

After determining the only order relationship, the next step is
to determine the importance of adjacent indicators.

Under the selected scale, the rational judgment of the selected
experts on the importance ratio wy_;/wy between adjacent
indexes x;_; and x; is derived as follows:

Wi /we=nk=mm—1,m—2,...,3,2) (5)

When the number of indicators is large, the most minor indicator
rm = 1 can be used and the r value can be derived from Table 10.
The information and data filled in by the experts can then be
combined to calculate the indicator weights layer by layer using
the G1 method.
If the expert gives a rational assignment of ry, the weight Wf is:

m m 1
wi =1+ [[m (6)
k=2 i=k
wi_p = nwgtk=m,m —1,m—2,...,3,2) 7)

Finally, the single-tier subjective weights and comprehensive
weights of 1 primary indicator, 4 secondary indicators, 10 tertiary
indicators and 25 quaternary indicators were completed after
collating the assignment results, as shown in Table 11.

Determination of the Weights of the Measurement
Indicators by the Entropy Method

The importance of the 25 question items is calculated in strict
accordance with the steps of the entropy value method for
assigning weights, and the objective weights of the public medical
and health system costs (four levels of indicators) were derived.
Since the objective weighting of the public medical and health
system costs measurement index used the questionnaire survey

data, there was no need for dimensionless processing of the data,
and the calculation formula is as follows.
Index information entropy:

n
g =—kY Y;InY;j=123...,m (8)

i=1

Index redundancy:

di=1-¢,j=123...,m )
Index entropy:
m
wi=di/ Y dij=1,23,...,m (10)
j=1
where: ¢; is the information entropy Y;j = Y/ Y i, Y of

index j; d; is the redundancy of index j; w]? is the entropy weight

of index j; m is the number of indicators, # is the number of

questionnaires, and k is the adjustment coefficient (k = 1/Inn).
The calculation results are shown in Table 11.

Portfolio Weights
The key problem of combined weighting is how to determine
the weight distributions of the two methods. An extensive
literature review found that most researchers had used the
method of subjective and objective average weighting with
the minimum sum of squared deviations as the objective
function to calculate the combined weight. Furthermore, this
study calculated the public medical and health system costs
on the basis of the identified indicator system, without
the need for indicator rejection and without the need
to reflect the differences between expert knowledge and
experience, and the objective data. The results suggested that the
multiplicative synthetic normalization method with the linear
weighted combination method was suitable for calculating the
combined weighting.

Suppose WJZ is the j-th index weight obtained by a linear
combination of the two weighting methods, that is:

i =ng+(1 - Mwi (11)

where \ is the proportion of the index weight determined by
the G1 method in the combined weight. The objective function
is constructed by minimizing the deviation between the index
weight determined by the G1 method and the combined weight,
and the square sum of the deviation between the index weight
determined by entropy method and the combined weight is:

minz = Z [(Wf — W]g)z + (Wf — st-)z] (12)

j=1
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TABLE 11 | Combined weights of the indicators for measuring the public medical and health system costs in the first phase of the questionnaire process.

Primary Secondary Indicator Tertiary Quaternary indicators Composite Questionnaire Portfolio
Indicator Single-tier indicators Single-tier Subjective Objective . Weighting W,
weighting Single-tier weighting weighting weighting W/,
weighting W{,
(A1 (B4) 0.2362 (Cy) 0.4167 (Dy) 0.4248 0.0418 0.0409 0.0414
(D) 0.3539 0.0348 0.0400 0.0374
(Dg) 0.2213 0.0218 0.0382 0.0300
(Cy) 0.5833 (D4) 0.2049 0.0282 0.0351 0.0317
(Ds) 0.3443 0.0474 0.0350 0.0412
(Dg) 0.2459 0.0339 0.0417 0.0378
(D7) 0.2049 0.0282 0.0359 0.0321
(Bp) 0.2362 (Cs) 0.2778 (Dg) 0.3846 0.0252 0.0408 0.0330
(Dg) 0.6154 0.0404 0.0382 0.0393
(Cy4) 0.4444 (D1p) 0.2212 0.0232 0.0396 0.0314
(D41) 0.4248 0.0446 0.0376 0.0411
(Dy2) 0.3540 0.0372 0.0387 0.0379
(Cs) 0.2778 (D13) 0.5000 0.0328 0.0395 0.0362
(D14) 0.5000 0.0328 0.0416 0.0372
(Bs) 0.1969 (Ce) 0.3017 (D1s) 0.4167 0.0248 0.0448 0.0348
(D16) 0.5833 0.0347 0.0403 0.0375
(Cr) 0.2155 (D7) 0.6429 0.0273 0.0407 0.0340
(D+g) 0.3571 0.0152 0.0383 0.0267
(Cg) 0.4828 (D1g) 0.6154 0.0585 0.0387 0.0486
(D2o) 0.3846 0.0366 0.0368 0.0367
(B4) 0.3307 (Co) 0.4167 (D21) 0.5455 0.0752 0.0391 0.0571
(Do) 0.4545 0.0626 0.0366 0.0496
(C1p) 0.5833 (D2g) 0.2033 0.0392 0.0416 0.0404
(D24) 0.2846 0.0549 0.0494 0.0521
(Dos) 0.5121 0.0988 0.0508 0.0748

The calculation results are retained to four decimal places.

From Formula (12), we get:

minz = Xn: [)»W}g + 1 - )\)W; - 14/]3]2
=1

0 + (1= D)w — wi)

(13)

Then, find the derivative of Formula (13) with respect to » and set
the first-order derivative to 0 to obtain k = 0.5. Substituting A =
0.5 into Formula (11) allows, the weight value after the combined
weighting to be can be obtained as follows:

W

: (14)

= 0.5w5 + 0.5w]

J J
The subjective and objective weights of the indicators for
measuring the public medical and health system costs are
unified by combining the objective weights obtained by the
entropy method with the subjective comprehensive weights for
each indicator obtained by the Gl method according to the
above formula. These weights can then be used to calculate the

combined weight of each indicator. The calculation results are
shown in Table 11.

The overall weight rankings of the indicators for the public
medical and health system costs in Table 11 show that although
the G1 method and entropy method had different emphases in
the calculation and analysis of indicator weights, there was still
a high degree of consistency in the subjective ranking, objective
ranking, and overall ranking results for more than half of the
indicators. This result also indicates, to a certain extent, that
the combined weighting method based on the G1 method and
entropy method was scientific and applicable.

Fuzzy Integrated Measurement
Step 1. After calculating the combined weights of the
public medical and health system costs indicators, the final
measurement analysis was carried out according to the above
fuzzy comprehensive evaluation method. The data were chosen
from the questionnaire data for the area surrounding the studied
case in the first phase of the questionnaire process.

Establish the set of evaluation factors U. Public medical and
health system costs: U = {U1, U2, U3, U4}. Institutional policy
costs: Ul = {U11, U12}. System organizational costs: U2 = {U21,
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U22, U23}. Socially perceived costs: U3 = {U31, U32, U33}. Mass
behavioral costs: U4 = {U41, U42}. Validity of institutional tools:
U1l = {Ul111, U112, U113}. Validity of system implementation:
U12 = {U121, U122, U123, U124}. Government credibility and
implementation: U21 = {U211, U212}. Competence level of
public officials: U22 = {U221, U222, U223}. Integrity level of
public officials: U23 = {U231, U232}. Perceived social equity: U31
= {U311, U312}. Effectiveness of public opinion regulation: U32
= {U321, U322}. Social risk perception: U33 = {U331, U332}.
Implicit participation behavior of the masses: U4l = {U411,
U412}. Explicit participation behavior of the masses: U42 =
(U421, U422, U423}

Step 2. The set of comments (V) were determined where
V= {strongly agree, agree, relatively agree, average, relatively
disagree, disagree, strongly disagree} = {7, 6, 5, 4, 3, 2,
1} respectively.

Step 3. The factor weights and sub-factor weights were then
determined. Here the weight values (values were calculated to
three decimal places) after the combination assignment in the
previous subsection were used.

A = (0.285, 0.256, 0.218, 0.274). A1 = (0.109, 0.143). A2 =
(0.072, 0.110, 0.073). A3 = (0.072, 0.061, 0.085). A4 = (0.107,
0.167). A11 = (0.041, 0.037, 0.030). A12 = (0.032, 0.041, 0.038,
0.032). A21 = (0.033, 0.039). A22 = (0.031, 0.041, 0.038). A23 =
(0.036,0.037). A31 = (0.035, 0.037). A32 = (0.034, 0.027). A33 =
(0.049, 0.037). A4l = (0.057, 0.050). A42 = (0.040, 0.052, 0.075).

Step 4. The fuzzy comprehensive evaluation matrix calculation
for the sub-factor set was performed, where:

Rin 111171117
Riy1=19 Riz ¢ = § rmzi--rizy
Ry3 r1131..-11137
Ryn1 1421174217
Ryp=1 Rapp ¢ = | T4221..74227 (15)
Ryp3 4231...74237
Bi1 = A« R
By =Agp Ry (16)
B=Bj; +..+Bg (17)

Step 5. The fuzzy comprehensive evaluation result vector was
synthesized. The fuzzy comprehensive evaluation result vector
was obtained after inputting the measurement results for all

the public medical and health system costs indicators into the
judgment matrix as follows:

B =B+ ..+ By
(18)
= (0.050,0.126,0.204, 0.296, 0.156, 0.123, 0.044)

According to the principle of maximum affiliation, the evaluation
set for the public medical and health system costs indicators was
considered to be “average,” and the feature vector was 0.296.

Step 6. A comprehensive measurement analysis of the result
vector for the fuzzy comprehensive evaluation was undertaken.
The comprehensive score for the public medical and health
system costs measurements was obtained from = B x D! =
4.071. That is, in the pandemic governance at the S City, the
measured value for the public medical and health system costs
produced by the first stage of the pandemic governance was 4.071.

Given the different attributes and magnitudes of the public
medical and health system costs indicators in the two governance
stages, the objective questionnaires used to measure the two
stages were different. Furthermore, the resulting objective
factor weights and fuzzy evaluation composite values were
also different. Although the assignment of experts allows for
comprehensive judgment and subjectivity, and the same weight
is given to both stages, the combination of the objective
questionnaire data conducted simultaneously with the two
governance stages still resulted in a more reasonable and accurate
calculation of the public medical and health system costs
indicator weights for each stage. The above calculation process
gives a value of 4.133 for the public medical and health system
costs indicators during the second governance stage in S City. In
the survey, the scoring items in the seven-point Likert scale were
used and were scored based on the respondents’ agreement with
the question items in descending order. When the public medical
and health system costs measurement was <4.071, the public
medical and health system costs and benefit to the pandemic
governance are in a balanced state, and the local pandemic
governance is in a safe and stable period. However, when the
public medical and health system costs measurement is >4.071,
then the public medical and health system costs are viciously
consumed and the local pandemic governance system has entered
a dangerous period. The government needs to focus on the public
medical and health system costs.

CONCLUSIONS AND POLICY
IMPLICATIONS

Main Conclusions

After measuring the combined weights of the public medical
and health system costs, it can be concluded that the weights
of the measured indicators evolved according to the different
temporal and spatial states of the measured objects and pandemic
governance events, and the importance of each indicator in
each stage to the public medical and health system costs varied.
Among them, mass behavioral costs and the five categories
that included fourth-level indicators had the greatest weight
among all the indicators and had a greater impact on the public
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medical and health system costs results. They are also the core
elements affecting the public medical and health system costs
consumption. And three other the public medical and health
system costs (institutional policy, system organizational, and
social perception) that have a more balanced degree of influence.
In the four-level indicator system, the weight of “negative
behaviors generated by people” is the largest among the stages,
and “public satisfaction” is the second largest factor affecting the
public medical and health system costs, so the government must
focus on the analysis public interest of pandemic governance.
The other four levels of indicators significantly fluctuated in their
weights at each stage depending on the nature of the event. In
addition, when the reliability and validity of the questionnaire
were tested, it was found that the scores for respondent evaluation
of institutional policy and system organizational costs caused
to pandemic governance were more consistent, and the values
of these two indicators in the questionnaire were high in the
reliability and validity tests. The variability of the respondent
evaluation scores on the social perception costs of pandemic
problems and the behavioral cost of the masses indicators
were greater than for the other indicators, which makes the
values of these two indicators in the questionnaire low in the
reliability and validity tests. These two situations are consistent
with the assumptions of the pre-survey and the actual situation
highlighted by the field research.

The public medical and health system costs of the pandemic
governance in S City were already evident during the first stage
of the COVID-19 pandemic governance event. However, because
the local government did not pay much attention to it due to
reasons such as “employment rates,” “local stability and security”
and “increase in local GDP;” the public medical and health system
costs evolved during the first stage. In the first stage, local
governments failed to provide timely guidance, treatment, and
systems to address the problems and public opinion information
reflected by the public. At the same time, the public medical and
health system costs in the first stage was 4.071, which meant
that The public medical and health system costs significantly
increased during this stage and was at the critical point of
the “cost-benefit” equilibrium for the government to manage
pandemic problems. In this context, if the local government does
not pay attention to the problem, it will inevitably evolve into
the second stage. The second stage witnessed negative public
behavior, and negative public psychology began to expand and
spread rapidly. However, the failure of local government to carry
out effective public emergency responses and governance led
to the continuous expansion of the public medical and health
system costs consumption. At this point, the measured value for
The public medical and health system cost was 4.133, suggesting
that the S City government should introduce and adopt timely
governance policies and invest more active governance efforts
to control the continued rise in the public medical and health
system costs depletion. This index system shows that the
measurement results have high consistency with the actual event
evolution results, and it also proves that the measurement index
system and measurement method for ascertaining the public
medical and health system costs constructed in this study are
practical. Therefore, when practicing local pandemic governance,

the government can use the index system and measurement
method to measure the size of the public medical and health
system costs in the region and use it as an important basis for
measuring the performance of pandemic governance.

The risk society theory is combined with the “cost-utility”
theory in this paper. In line with the case analysis and cost
measurement, it is concluded that local governments often take
advantage of system resources for rent-seeking and result in
high system costs in the process of pandemic prevention and
control. Coupled with the system costs inflation caused by the
wrong decision-making of some local governments and the
underestimate of virus risk, the “cost-benefit” imbalance in the
supply of public goods in the process of pandemic prevention
and control is caused. The local governments as the “Rational
Economic Man” that take the pursuit of maximizing their own
interests as their own behavioral motivation. After that, the best
scheme is selected by them to realize their own interests. In
this case, the weaker collinearity between the regional pandemic
control benefits and the overall level of local governance is
presented. Since the externalities of the pandemic control are
shown, the public interest is usually composed of political, social,
economic and other multidimensional elements, the positive
externalities are far from enough for local governments to
guarantee both economic efficiency and social equity. The local
governments will deviate from the public’s agency goals of
pandemic control to a certain extent due to the lack of reasonable
constraints and supervision, so the certain risks will be caused.
In view of it, the transmission nature and critical connection
between cost-utility theory and risk society theory are proved in
this thesis. Therefore, the asymmetry in the allocation of their
own interests and the interests of other subjects such as the public
should be focused on by the local governments, the payment cost
of the client in the pandemic control should be paid attention to,
the public choice theory should be introduced. In short, a perfect
cost-benefit indicator management system and an efficient citizen
participation mechanism should be set up, the system should
be rationally formulated, and the participation channels of other
governance subjects should be broadened, so various “transaction
costs” in the process of pandemic governance can be reduced.
In this thesis, the crucial role of the public choice theory in
pandemic prevention and control is demonstrated. The costs
of public health and medical system are taken as one of the
variables to evaluate the efficiency of local government pandemic
governance, so the research on pandemic governance will be
more systematic and pertinent.

Policy Implications

Local governments should establish the public medical and health
system costs awareness and adopt appropriate assessment and
enforcement efforts. And local governments should establish a
the public medical and health system costs control mechanism
and an automatic identification and monitoring mechanism,
make good use of the emotional buffer in the virtual space
of the network, and pay attention to early warnings during
each stage of pandemic governance in order to issue and
adopt governance policies in a timely manner to control
the consumption of the public medical and health system
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costs. At the same time, local governments often form their
own preferences based on local economic benefits, taxation,
and governance costs to determine the intensity of pandemic
governance policies. When economic benefits are consistent
with local pandemic governance preferences, local governments
are prompted to implement governance policies while ignoring
the public medical and health system costs. When the two
preferences are inconsistent, local governments often adopt
incomplete implementation and avoidance of responsibility for
scientific pandemic governance. However, the public medical and
health system resources held by governance active subjects when
managing the pandemic are limited. Therefore, this approach
will increase the consumption of the public medical and health
system costs, will have an impact on social stability, the business
environment, and later policy implementation, and will also
hinder local economic development. Therefore, it is important
that public officials improve their professionalism. They should
be equipped with professional instruments and technical facilities
to improve the collection and analysis of pandemic governance
monitoring, to enable them to make rapid responses and
decisions to some problems in pandemic governance, and to
pre-design, accurately predict, and “advance” governance. It
is also necessary to appropriately control the administrative
accountability of officials, gradually increase public reputation
evaluation, carefully evaluate whether the policy objectives and
the public medical and health system costs match, and reasonably
divide the boundary between social supervision and government
supervision to prevent policy overflow and policy overrun.
Internalize the externalities of pandemic governance and
reduce the cost of public participation. Public behavior is
a core element that affects the consumption of the public
medical and health system costs. When medical system
resources for pandemic governance are depleted, the public
will give up consideration of economic interests, health, and
other factors, and choose a behavioral strategy of negative
participation and collective protest, so that the governance
system becomes unstable. This is not only a warning to
remind some public officials who follow the risky behavior
of concealing information asymmetry, but will also give
the heads of government reassurance. When it comes to
pandemic governance issues, officials should “let go” so that
the governance of pandemic issues can be more effectively
implemented. At the same time, further promoting government
efforts to strengthen its active governance strategy may have
a negative impact on local economic development (reduce
the rent and lower taxation), but it is possible to seek
appropriate feedback paths for this, such as transfer payment
funds could be used to reduce their overall tax burden,
build a complete pandemic monitoring system and monitoring
information system, or provide corporate subsidies for technical
innovation improvement total factor productivity-economic
growth-drives local governments to increase investment in
pandemic governance and is a benign interactive cycle chain. In
addition, the rational perception of the public toward pandemic
governance should be improved through various channels and
platforms, such as official media and social organizations, and
the public’s psychological intervention mechanism should be

improved. It is also possible to carry out cross-departmental
and cross-organization collaborative governance, determine the
subsidy intensity based on the public perception of pandemic
governance, efficiently handle public letters, visits, complaints
and other communication, rationally design participation
forms, broaden public participation channels, and reduce
public participation costs. This will help to correct public
bias and beliefs, promote value recognition, improve public
psychological morale.

Limitation and Future Direction

The increasing demands to construct an indicator system and the
associated scientific and rigorous selection of indicators mean
that it is necessary to consider both micro and macro effects
when constructing the indicator system, and to pay attention to
both current and long-term interests, i.e., to be comprehensive
and focused. Therefore, this study adopted a scientific, statistical
method that combined qualitative and quantitative analyses to
construct an indicator system for the public medical and health
system costs that passed the relevant tests. It also underwent
improvements, resulting in a more reasonable structure for the
indicator system, a more appropriate number of indicators, and
good reliability and validity. This method is a stable and effective
measurement framework, which lays a foundation for future
research and fills part of the research gap in the public medical
and health system costs. It is hoped that this study will help local
governments identify the main factors affecting the changes in the
public medical and health system costs so that they can propose
governance solutions and strategies from a multidimensional
perspective, and build a common and integrated public policy
support system by 2050 for the emergency management
organization system to help with the prevention and control
of major pandemics, with joint guarantees for restoration and
a stronger post-pandemic collaborative governance network, so
as to restore infrastructure, social property, social order, public
morale, and government credibility to normal as soon as possible,
and precisely control the public medical and health system
costs, and better improve the quality and efficiency of pandemic
governance. The study of the public medical and health system
costs is inevitably a long-term and complex systematic subject.
Since there are relatively few related studies in China, and the
theory and research system are not perfect, this study had some
shortcomings. For example, the concept and index system for the
public medical and health system costs may need to be further
expanded, and the measurement method should be improved
and upgraded, both of which will be addressed in future
studies. At the same time, this study will serve as a beginning
and contribute to the study of the public medical and health
system costs.
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