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The optimization model for the service process of
stomatology department via DES simulation

Qiaodan He'*, Jiazhen Huo® and Yu Pan?

Abstract: In recent years, the relationship between doctors and patients is
becoming more and more tense. Many hospitals are paying more attention to the
satisfaction of patients, because this is an important indicator to measure the
quality of hospital services. In Ching, it is often a case that large-scale compre-
hensive hospitals such as the tertiary hospitals are always overcrowded and the
waiting time for treatment is much higher than the time of treatment. The long
waiting time will undoubtedly lead to lower patient satisfaction. Thus, how to
improve patient satisfaction is focused on how to reduce patient waiting time. This
study is based on the discrete event simulation (DES) method to construct an
optimization model for the dental service process of a tertiary hospital in
Changzhou. The data is collected through field research, and then we set the model
parameters according to the existing service model. We suggest that adding pre-
examination into the nursing triage process can improve the hospital’s service
quality and enhance the resource utilization under limited resource conditions with
reducing patient waiting time. In addition, we can inspire the hospital and other
medical institutions to do some further improvements. After applying the proposed
model, it can be seen that the effect is very significant that the average waiting
time for treatment of the patient is reduced from 173 minutes to 45 minutes, and
the length of stay (LOS) of the patient in the hospital is reduced from 209 minutes

to 130 minutes.
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As we all know, overcrowding in hospitals is

a serious problem in China, leading to tense rela-
tionship between doctors/nurses and patients.
Since patients’ satisfaction is closely related to
their waiting time for treatment, hence, reducing
patients’ waiting time can improve the efficiency
of hospitals and both doctors’ and patients’
satisfaction. In order to achieve that goal, this
study constructs an optimization model for the
dental service process based on the discrete
event simulation (DES) method. We suggest that
adding pre-examination into the nursing triage
process can improve the hospital’s service quality
and enhance the resource utilization under lim-
ited resource conditions with reducing patient’s
waiting time. In addition, the new process and
strategy could be implemented in other depart-
ments and medical institutions.
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1. Introduction

An economic boom over the past three decades has transformed China from a poor farming nation
to the world’s second-largest economy. With an increasing development of science and technol-
ogy, the living standards of public has been improved a lot, contributing to higher demand and
requirements of medical service quality. Meanwhile, people’s life expectancy has been improved
and the maternal mortality rates are lowered. However, the system cannot adequately support
China’s population of more than one billion people. The characteristics, large population base and
limited per capital resources, have caused serious social pressure on various medical institutions,
such as doctor-patient relationship issues and hospital congestion problems, which make hospital
service quality difficult to be improved with a low patient satisfaction. It is also easy for medical
staff to generate negative emotions, leading to more serious problems. The major gaps and
inequalities threaten to undermine China’s progress, social stability and financial health.

Recently, the health care industry in China has experienced challenges such as overcapacity,
unhealthy relationship between doctors and patients, which have made government and some
related administrations identified how to resolve such a serious issue. The last few decades
have witnessed that Chinese government has been sparing no effort in alleviating pressure on
public by taking some measurements and enacting some policies. Even though there are some
effective approaches implemented to improve services, such as hierarchical medical system,
multi-level medical security system, we still cannot ignore the fact: overcrowded in the hospital,
low satisfaction with patients, long waiting time for services. Therefore, in order to change this
situation, improving the quality of hospital services and patients’ satisfaction have become a top
priority consideration for hospital management departments and government departments. He,
Cai and Wang evaluated resource allocation for optimal use of medical workers for adjusted
registration procedure in West China Hospital of Sichuan University. They used data to construct
a simulation model of registration procedure for this hospital (He et al., 2016). At the same time,
according to the literature research and surveys, we can find that the waiting time in the queue
and the length of staying in the hospital are important indicators that affect patients’ satisfac-
tion. Needless to say, how to reduce the waiting time of patients is very crucial.

Based on the field research of the department of stomatology in the tertiary hospital in Changzhou,
this paper builds a DES simulation model via AnyLogic software based on the existing service process
and layout. Several interviews will be conducted with the doctors, nurses and patients from the
territory-tier hospitals. The data collected through the survey is used to set parameters, such as
patient arrival rate, distribution type, average registration time, average waiting time. Then, we found
that the patient arrival report sequence has a significant impact on hospital performance through
process analysis and literature analysis. According to the information entropy theory, we have done
the entropy calculation for the original service system based on the patient type and found that the
information entropy value is very high, which means that the system is extremely chaotic. Thus, in
part simulation model design, we consider reducing the patient type as much as possible to increase
the order of the system, scientifically proposing the pre-examination during the nurse triage process
optimization model. With the same resources and parameters, the average waiting time of the
patient and the average length of stay in the hospital were reduced by 117 minutes and 79 minutes,
respectively, and the effect was significant and could be extended to other hospitals. Finally, the
corresponding constructive suggestions would be given in our conclusion.
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2. Literature reviews

2.1. The application of DES in healthcare

Recently, health expenditures have increased rapidly while the proportion of the population with
access to health care has declined. With the widespread of the computer technology, DES has
gradually been applied to healthcare, economy, and logistics and transportation fields to solve
that problem. Over the last 30 years, there is an increasing trend of publishing paper on healthcare
field with DES model with no sign that the flow will cease. Some authors chose DES model to
estimate the relative effects and cost-effectiveness and DES is one of the most common modelling
techniques in Health Technology Assessment (McMeekin et al., 2019). Kotiadis and Tako have been
dedicated into this field for many years and published a paper about a facilitated post-model
coding in DES. They explain in more detail the facilitation process and the tools used to support of
stakeholders with a case study in healthcare (Kotiadis & Tako, 2018). Tako and Kotiadis propose
a framework that is designed to support the modelers’ interaction with a group of stakeholders for
healthcare, called PartiSim, which stands for DES (Tako & Kotiadis, 2015). Robinson shows empiri-
cal evidence of carrying out facilitated model with a group of healthcare professionals at an
outpatient’s eye clinic, called SimLean (Robinson et al., 2014). Through a plethora of reviews, MM
Gunal and M Pidd concluded that publications are divided into five categories: hospital scheduling
and organization, infection and communicable disease, costs of illness and economic evaluation,
screening, and finally miscellaneous (Gunal & Pidd, 2010). Jun and Fone classifies models into
three parts according to the objectives of the studies of which they are part: scheduling and
patient flow, sizing and planning of beds, rooms and staff, a discussion on future-research areas
(Fone et al., 2003; Jun et al.,, 1999).

With comprehensive analysis of previous scholars’ research, most of literature research is
concentrated on specific units such as emergency departments, outpatient departments, etc., to
provide specific solutions for specific hospitals. Few modeling experiments for the entire hospital,
or to propose a general model approach is due to the complexity of the overall modeling and the
difficulty of data collection. In addition, with regard to the application of the DES simulation model,
few scholars have given specific implementation procedures. In most of the literature, they are
used as only the auxiliary testing tools. There are relatively many methods of using operational
planning and empirical research.

On the other hand, on the basis of DES modeling, there are many researches on patient
classification based on scheduling. Some scholars have proposed to divide patients into new
patients which means they have not received treatments and return patients which means they
return to secondary treatments (Cox et al. 1985), and others have proposed to classify according to
the variability of treatment service time by doctors (Klassen & Rohleder, 1996). It has also been
suggested to make a category according to the type of process (Vanden et al., 2000). Tugba Cayirli,
Emre Veral and Harry Rosen proposed patient arrival sequence such as NRNR ..., has a significant
impact on the efficiency of the outpatient clinic, even exceeding the importance of the appoint-
ment rules based on empirical research of the classification scheme of “new/return”, which means
new arrival for the initial diagnosis and return to the secondary treatment (Cayirli et al., 2006).
Most of problems related to the triage work are mainly concentrated on the emergency depart-
ment, while the literature in the outpatient clinic is relatively small, with the focus mainly on the
serious disease triage based. There is very little information about the nurses’ pre-screening work
assisting to the doctors in a certain department. In addition, the accuracy of the triage is
considered to be the level of triage of nurses and experts with the same assigned patients
(Farrohknia et al., 2011). However, the concept of triage accuracy is slightly different from the
existing reliability research concept. The reliability of the triage system includes the consistency of
various types of evaluators between nurses and nurses, as well as between nurses and specialists,
and the accuracy of triages only calculates the consistency between nurses and experts. Based on
the domestic and international literature, we can see that DES is a universal and effective simula-
tion modeling method in medical process analysis.
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2.2. The application of entropy information in system analysis

The concept of entropy was first proposed by the German physicists R. Clausius and L. Boltgman
(Durowoju et al., 2012), originally used in thermodynamics to measure the degree of molecular
state chaos, and then N. Wiener and C.E. Shannon, the American mathematician and the founder
of cybernetics and information theory, proposed a broader information entropy to describe the
uncertainty of the source and solve the problem of quantitative measurement of information
(Nakagawa & Yasui, 2003).

Information entropy is defined as the macroscopic description and overall order measuring the
system structure (Liu, 2012). Since there is a certain relationship between entropy and chaos, that
is, the larger the entropy value, the more chaotic the system, the greater uncertainty, the lower the
order and vice versa. The application of information entropy is very extensive and has been
infiltrated in various disciplines. Beginning in the late 1980 s, with the concept of “complexity
science”, information entropy has been gradually applied to economy and management fields,
especially in the research of the utility of organizational structure.

In recent years, many scholars have introduced information entropy into management science,
some based on information entropy theory to do enterprise’s competitive advantage evaluation
research, using gray correlation and information entropy combined with relevant theoretical
methods to study the quantitative analysis of enterprise development. So that we can assess
the competitive advantage of enterprises effectively and scientifically (Zhao et al.,, 2004). And
some analyze the evolutionary nature of management systems from order to disorder according
to the principle of entropy increase (Wu & Hu., 2008). There are also some establishing the vector
spatial approach of enterprise management system complexity evaluation, extending the scope of
research on the complexity of enterprise management organizations (Liu & Jiang, 2003). Some use
entropy theory to analyze the role of entropy in enterprise organizational innovation and new
strategic models, from three-dimensional perspectives of management information, functions and
structures, discussing about the quantification of complexity of enterprise system management
with a new dimension proposed to measure the complexity of enterprise system management:
management entropy (Song et al., 2003). At the same time, information entropy can be introduced
into various evaluation mechanisms as one of the important tools of quantitative research. For
example, the information entropy theory is used to quantitatively study the evolution and devel-
opment of regional transportation structure, and the information entropy of transportation struc-
ture is proposed by building index of transportation structure and using the principal component
analysis method and the gray correlation analysis combined to demonstrate (Yu et al., 2011). In
addition, the research on the evaluation of community information resource allocation is based on
the conditional information entropy through rough set approach (Xie et al., 2013). In some fields,
entropy plays a critical role not only in measuring for tweet & apos in the new media like Twitter
but also in comprehending uncertainty reduction theory and emoticons as a way to convey
information (Son et al., 2019). Plus, there are some applications of information entropy in health-
care, such as using information entropy to evaluate the classification efficiency of a threshold
point of the expression level boundary for lung cancer (Zhao et al., 2019). With information entropy
and three-parameter interval, information security risk assessment is proposed so that to increase
the accuracy of information processing (Huang et al., 2018). We draw on the research of pre-
decessors and introduce information entropy to help us clarify the direction of optimizing the
improvement process and improve the orderliness of the whole system.

3. Simulation model design

3.1. Setting parameters

This paper uses AnyLogic 8.3.3 software for DES modeling and simulation as shown in Figure 1. The
simulation time is 500 minutes. It is more realistic to simulate the operation of the entire stomatology
department through the field investigation of a large hospital in Changzhou. According to interview
records with doctors and nurses, the stomatology department has the highest number of visits on
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Figure 1. The real process of .
stomatology department ser- Arrnive
vice for the patient. l
Go to Info. Desk Go to do X-Ray
v l
Registration Call Technicians
y h 4
Go to stomatology Do X.R
department 0 A-Ray
l .

Nursing Triage Return to the service

l window
Call Doct:
a octor Call Doctor

i 1

Go to the service
window

Treatment

l Need to do
X-Ray

Do not need
to do X-Ray

A

Leave

Monday. The average number of visits from Tuesday to Friday in the morning is about 120, and the
average in the afternoon is 90. The average number of people on the workday is about 210. On
average, the number of doctors working in the stomatology department is 10, and the number of
nurses is 4. The number of technicians is 4, and there are 10 working windows with available facility
and equipment (we will call it service windows in the next part). However, according to the survey, the
types of patient visits are mainly concentrated on three service windows, and the remaining service
windows have few patients. And even if there are some patients, the consultations will last for up to
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Table 1. Setting of parameters of resources

Type of resources Parameters’ value
Number of service windows 3
Number of doctors 10

Number of nurses

Number of technicians

Number of X-ray equipment

2 hours, so considering the generality and effectiveness of the model, we set up 3 service windows as
working simultaneously in the model, one X-Ray radiology equipment, and thus the number of
resources for the model has been set up as shown in Table 1.

According to the statistics of the arrival rate of patients, it is found that there is one patient arriving
at the registration area every 30 seconds. In order to simulate the situation in stomatology depart-
ment more realistically, we use the actual arrival rate of 0.5 person/minute as the value of the
parameter patient arrival rate A. Most of the parameters are set with the triangular (min, max, mode)
distribution in minutes. We set the value of v, walking speed of the patient at different nodes, obey
the triangular (min, max, mode) distribution based on the distance and walking time between each
node, such as the actual distance from the registration area to the stomatology department. Since we
assume to apply our collected data as much as possible and triangular distribution is appropriate for
computer simulation and decision making, we decide to use triangular distribution instead of Poisson
distribution or others that researchers are usually used to. Similarly, we have set up the parameter
WT_R, waiting time in the queue for registration, obeying the triangle distribution triangular (2, 20, 14)
according to our observations. There are 8 manual registration service windows with the average
waiting time 16 minutes, and the average time of automatic-service machine is 2 minutes based on
our sample statistics during the period between 8.45am and 9.45am. Besides, the queuing service
rules are all set to FIFO, which is a first-come, first-served service, regardless of the priority service
factor. In the same way, we have collected some data of the patients in the stomatology department,
including waiting time for the doctor’s service between 9:45am and 16:00pm, and calculated the
maximum, minimum and average values. Considering the different types of patients, if some are
newly diagnosed, and some are finished but seek for treatment again after the examination.
Therefore, we set two different waiting parameters, containing WT_NPNEW (waiting time for service
of new patients) and WT_NPRETURN (waiting time for service of return patients), obeying the
triangular distribution (3, 100, 70) and triangular distribution (3, 60, 50) respectively. The same
doctor’s treatment time can also be divided into ST_NEW (service time for new patients) and
ST_RETURN (service time for return patients), but because the statistical test shows that there is no
significant difference between the two, and in order to reduce the impact of other parameters of the
model on the general optimization, we unified the two sets of doctor service time parameters ST
obeying the distribution of triangular (3, 15, 5), radiology X-Ray test time XT obeying the distribution of
triangular (5, 7, 6), and the specific relevant parameters are set as shown in Table 2.

3.2. The process design and analysis of information entropy

Based on the settings of each parameter and the real operation of the hospital, we designed
a dental service flow chart as shown in Figure 1. After 500 minutes of simulation running, the
statistics shows that a total of 204 patients arrived, but only 72 patients left. Plus, the average
waiting time for registration of patients was 12 minutes and the average waiting time for doctors
of patients was 173 minutes. The average LOS was 209 minutes, and the utilization of each
resource is shown in Table 3. We calculated utilization by setting the speed of doctors and nurses
as uniform distribution (meters per second) and setting X-ray and stomatology department service
as static agent types. Through simulation and test, we want to achieve more efficient healthcare
procedure for both doctors and patients by designing a new process instead of adding up more
resources such as doctors and nurses. With increasing the number of service windows, the overall
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Table 2. Setting of parameters in the service process

Type of parameters Value of distribution of parameters (minutes)
The arrival rate: A 0.5 person/minute

Waiting time in the queen for registration: WT_R Triangular (2, 20, 14)

Waiting time for treatment of new patients: Triangular (3, 100, 70)

WT_NPNEW

Waiting time for treatment of return patients: Triangular (3, 60, 50)

WT_NPRETURN

Service time: ST Triangular (3, 15, 5)

Examination time of X-Ray Triangular (5, 7, 6)

Table 3. The resources utilization of the original process model

Resources Original model
Stomatology service windows 62%
Doctors 17%
Nurses 32%
Technicians 9%
X-ray equipment 38%

efficiency can be effectively improved, which is consistent with the reality. At the same time, we
analyzed the process and found that the bottleneck of the process is waiting for the nurse to call
for medical treatment, so further analysis and testing is carried out for waiting for nurse this
process.

Information entropy is used as an indicator to illustrate the process order of the stomatology depart-
ment. To be specific, it is one of the theories to support our new design model which could not only reduce
patients’ waiting time but also improve the efficiency of the hospital with lower disorderliness. According
to the information entropy theory and data collected from the simulation, we calculated the information
entropy of the whole system with the value up to 0.989 based on the Formula (1), which means that the
system is highly uncertain. Furthermore, because of different types of patients, including new patients
and return for further treatment patients, the sequence of treatment orders is irregular, leading to high
chaos in the system. Therefore, so as to optimize the entire service process and reduce the chaos in the
system, we have to find some ways to reduce the information entropy.

n
Hx) = — 21 Pi(Xi) = l0g,pi(X;) 1)
i=
Since we divide patients as two categories, new patients and return patients, we use the binary
information entropy function. In this function, we can easily get that there should be a maximum
number only if p; = p, = 0.5. If we can enlarge the gap between p; and p, as much as possible, we
can reduce the information entropy significantly. Therefore, we will follow this principle to try to
eliminate the type of return patients leading to more proportions of new patients and less
proportions of return patients in the stomatology department so that we could get smaller number
of information entropy in the system.

Combining with the literature and our tests in the simulation model, we proposed to add pre-

examination into the nursing triage process which means reducing the number of return patients as
many as possible. It is often a case that new patients spent several hours in waiting for doctors’
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treatment, but only with 2-3 min consultant and then would be arranged to do some examinations, such
as X-ray. They waste so much time on waiting instead of doing examinations in advance. However, it is
very easy to avoid that problem. Firstly, nurses have a good command of professional knowledge and
they have accessed to patients for so many years so that they are qualified to give the initial suggestion
whether the patient needs to do pre-examination like simple X-Ray or not. Secondly, they have abilities to
do the triage process with rich experience, even more than those doctors who just graduated from the
university. Thirdly, we can find that nurses have more free time compared with doctors so that it is
accessible for them to do that job. Finally, adding pre-examination into the nursing triage process could
not only enable the hospital to take a good advantage of human resources, but also optimize the entire
process and improve the efficiency with lower disorderliness. Therefore, considering the theoretical and
practical factors, we redesign the process model as shown in Figure 2, and make optimization based on
the original model under the same parameters. Then, we make a comparison between the original
process model and new model to observe whether the parameter WT_NP and LOS have decreased
significantly.

4. Results and discussion

As mentioned above with the analysis of the hospital based on information entropy theory and our
process model design, we use the AnylLogic 8.3.3 tool to run the model and get significant results
compared with the original process simulation. We make a comparison from several dimensions: the
number of patients arriving and leaving, the average waiting time, the average length of stay (including
maximum, minimum values and standard deviation of length of stay of patients in the hospital) and the
average treatment time. Finally, we compare the utilization of various resources of the hospital. Multiple
dimensions validate the effectiveness of the optimized process we designed.

After running the simulation test and the data obtained, as shown in Table 4, we can clearly see
that the waiting time for the doctor’s treatment of the patient is significantly reduced from the
original 173 minutes to 45 minutes, with an average reduction of 2 h of waiting time. The overall
length of stay (LOS) in the hospital has been significantly reduced from 209 minutes to 130 min-
utes, which means that the patient may only be necessary to stay in the hospital for 2 hours,
rather than going to the hospital early in the morning to waiting in the queen and spending the
whole morning time in the hospital. And the standard deviation of length of stay goes down from
72.52 to 52.23, with lower variance. It means that the length of stay of patients is more stable
than the original situation. It is obvious that new process model has greatly helped patients save
time and improved the efficiency of patients looking for medical treatment, thereby greatly
improving patient satisfaction. What’s more, according to the ratio of the number of patients
leaving divided by the number of patients arriving, from 35.12% to 57.38%, it is obvious that the
efficiency of the patient flow has been improved a lot in the hospital. At the same time, we can find
that, without changing the amount of resources, we have made full use of the existing resources,
and the utilization rate of each resource has been significantly improved, especially for the
utilization of X-Ray equipment which has increased from 38% to 94%, as shown in Table 5.

Furthermore, we take the information entropy into a consideration to verify our results. As we
mentioned about how to calculate the information entropy before, we have done a demonstrable
analysis about the formula. When the possibilities of different types of patients showing in the
hospital are same, there is a maximum value of the information entropy. In other words, if the
number of new patients and return patients are extremely closed, even equal, the information
entropy is closer to the peak value, which means more disorderliness in the system. Although the
principle of increase of entropy is widespread in nature and everything has an inclination to
develop toward a state of freedom with the more chaotic system, however, we can make some
changes artificially to increase the order of the system, such as reducing the disorderliness of the
system from the perspective of reducing patient types through process design. The optimized
process significantly reduces the number of return patients who return to the clinic due to no pre-
examination before visiting the doctor. In other words, the number of first-time coming patients
increases, contributing to widening the gap between the two. Therefore, the system’s information
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Figure 2. The redesign process
model of stomatology depart-
ment service for the patient.
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entropy is declined and the degree of system chaos will also be reduced. Further explanation, the
service of the stomatology clinic in the hospital is more orderly than the original.

Overall, according to our data from the simulation and analysis of information entropy, there is
no doubt that hospitals can effectively prompt their process and operation efficiency by adding the
pre-examination into nursing triage process.
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Table 4. The comparison of statistic parameters between the original process model and ne

model

Parameters Original model New model Variation
Numbers of patients 205 244

arrived

Numbers of patients left 72 140

Mean of LOS 208.90 130.19 78.71
Min of LOS 85.98 45.36 40.62
Max of LOS 333.11 241.47 91.65
Std. of LOS 72.52 52.23 20.29
Mean of WT_NP 172.89 45.03 127.86
Mean of WT_R 12.25 14.06 -1.81
Mean of ST 7.90 7.63 0.27

Table 5. The comparison of resources utilization between the original process model and ne

model

Resources Original model New model
Stomatology service windows 62% 84%
Doctors 17% 25%
Nurses 32% 51%
Technicians 9% 24%
X-ray equipment 38% 94%

5. Conclusions

The professional in hospital has pointed out that nursing triage is mainly to assign patients to different
doctors in terms of the priority of patients’ sequence and the specific work progress in the stomatology
department, with acquiring the patient’s demand first. Consequently, it can be seen that there is a great
room for optimization and improvement in the nurse triage processing. According to our comprehensive
simulation test and data analysis, we draw the following important conclusions:

1

(2)

(3)

(4)

(5

The efficiency could be improved a lot when adding the pre-examination into nursing triage
process and make a preliminary diagnosis for the patient in advance. For example, if
a patient needs to remove the wisdom tooth but does not have the X-Ray image of his or
her teeth, then it is necessary to take an early shot to help the doctor to successfully treat
the patient and make the doctor service process smoother and more efficient.

Adding the pre-examination into nursing triage process effectively reduces the overall
length of stay of patients in the hospital and the waiting time for doctors to treat them.
The effect is significant, thus improving the satisfaction of patients.

Adding the pre-examination into nursing triage process can fully increase the resource
utilization rate under the premise of the existing resources, reducing the additional cost
for the hospital, and improve the operational efficiency of medical institutions.

Adding the pre-examination into nursing triage process significantly reduces the information
entropy of the whole system and improves the stability and orderliness of the entire service
system.

The strategy, pre-examination for patients in the nursing triage process, is easy to extend to
other departments in the hospital so that boost the entire service efficiency of the hospital.
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(6) The DES simulation model can be well applied to medical modeling. With AnyLogic software,
it is convenient and simple to visualize the model’s process optimization design, and other
simulation methods can be combined to achieve a model using multiple simulation meth-
ods, which is a good tool for simulation.

Although the simulation model was designed based on the stomatology department of a hospital,
the conclusion is not limited to a specific hospital or a specific department. Nurses exist in all
departments of the hospital and have an irreplaceable role. Adding the pre-examination into nursing
triage process, patients could be checked by nurses in advance and this can be extended to other
outpatient departments. Only with some training for nurses, they can effectively help doctors
complete the initial diagnosis work, which relieves the doctor’s work to some extent. For patients,
the new process model could save a lot of waiting time for treatment. For hospitals, pre-examination
by nurses can improve the utilization of existing resources, and further boost the efficiency of the
entire service process. The service performance of the hospital has been significantly improved, and
the patient’s satisfaction has also increased, thus alleviating the tension between doctors and
patients, which is beneficial to the government and the society, achieving a win-win effect.

However, although the nurse has certain professional knowledge and ability, after all, they have to
replace the doctor to make a decision whether patients need to do X-Ray, thus there is still a certain
risk, such as the patient’s distrust for nurses’ capability. According to some experts from hospitals, it
is said that the strategy could be realized to transfer some certain rights to nurses, which should be
written into official regulations. Therefore, adding the pre-examination into nursing triage process
requires training and guidance for the nurses in the early stage, so as to ensure that the accuracy of
the examinations performed on the patients, and make sure that patients are psychologically
assured that the early diagnosis by nurses is not significant to doctors. Eliminating differences of pre-
examination decided by nurses or by doctors in patients’ thoughts can ensure the smooth progress
of the treatment process. In addition, this measurement only involves preliminary examinations, and
does not cause any substantial harm to the patient’s body, condition, etc., so the risk itself is very
low, let alone coupled with the previous training and guidance for nurses.

In conclusion, the optimization strategy, adding the pre-examination into nursing triage job, is
a good choice both in terms of theoretical effects and operational feasibility.
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