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Background: This study aims to facilitate parental identification of designated emergency facilities for expeditious pediatric care
within the framework of Taiwan’s newly implemented “regional joint defense” approach to pediatric emergency services. The
research seeks to elucidate the mechanisms by which this novel system can enhance timely access to appropriate emergency care
for children, potentially improving health outcomes and resource utilization in acute pediatric situations.

Methods: Factor analysis (FA) and triangular entropy matrix (TEM) analyzed the appearance, breathing and skin of pediatric
assessment triangle (ABC of PAT), three types of prehospital pediatric emergence condition (PPEC), five levels of Taiwan’s pe-
diatric emergency triage (TPET), and applied the social learning theory (SLT) in educational doctrine, using experts’ weighted
questionnaires.

Results: Firstly, to address deficiencies in Taiwan’s pediatric prehospital emergency medicine (PEM) system, integrating emer-
gency medical knowledge (EMK) and pediatric life support (PLS) into medical education, staff training, and the national hand-
book for new parents is crucial. This equips parents to manage children’s illnesses and prevent emergencies. Then, in life-
threatening situations, immediate emergency room (ER) transport is vital for symptoms like whitish or purple lips, cold limbs,
mottled skin, cold sweat, convulsions, dyspnea, chest dimples, weak consciousness, and oxygen saturation below 94%. Finally, for
non-life-threatening emergencies, seek medical evaluation if symptoms include wheezing, chest tightness, chest pain, persistent
high fever over 39 degrees with convulsions, chills, cold sweats, not eating or urinating for over 12 hours, or fever lasting more
than 48 hours.

Conclusion: Parents must remain calm and provide their baby with a sense of security while observing the development of
physical symptoms. This approach enables them to effectively determine the most appropriate time to take their children to the
emergency room, thereby avoiding life-threatening emergencies. Prompt and proper measures and treatments not only alleviate
various discomforts caused by illness or medical emergencies but also reduce systemic distress, life-threatening situations, and
unfortunate incidents before hospitalization.
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Introduction threatening medical issues through an outpatient medical
clinic. This is because prehospital pediatric emergency
medicine (PPEM) focuses on urgent medical care for pa-
tients with diseases or injuries requiring immediate treat-
ment. The primary duties of emergency physicians include
stabilizing patients, initiating investigations and treatment,
diagnosing illnesses during the acute phase, coordinating
with medical specialists, and determining whether patients
need to be admitted, observed, or discharged. Emergency
medical services must adhere to the five levels of Taiwan
emergency triage principles (TETP) [2], which are: first
level of resuscitation first aid (FL-FD)—immediate treat-

Nowadays, it is common for parents to rush their child
to the emergency room in the middle of the night when their
child has a fever because they are often inexplicably wor-
ried about “baby fever” [1]. Parents expect their child to
be immediately attended to by the emergency room (ER)
medical staff, receive a thorough medical evaluation, and
be given the proper treatment. However, long wait times
often occur in emergency rooms, even for pediatric cases,
and in many instances, the emergency room physician rec-
ommends that parents follow up on their child’s non-life-
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ment by medical staff after seeing a doctor [3]; Second level
(SL-10)—critical cases must be addressed within 10 min-
utes [4]; Third level (TL-30)—urgent cases should be man-
aged within 30 minutes [5]; Fourth level (FL-60)—Iless ur-
gent cases can be treated within 60 minutes [6]; Fifth level
(FIL-120)—non-emergency cases can be treated within 120
minutes [7]. Therefore, parents should be reminded that go-
ing to the emergency room does not necessarily solve their
child’s problems immediately.

The current fatigue level of emergency departments
in Taiwan has increased five to ten times compared to pre-
Coronavirus disease (COVID-19) levels since the number
of confirmed COVID-19 cases exceeded 10,000 per day
at the end of 2021. The high infectivity of the COVID-
19 virus and the risk of epidemic spread have resulted in
more patients and more cumbersome procedures. To ef-
fectively control the outbreak, Taiwanese emergency room
practices have been divided into “emergency department
for epidemic prevention” and “emergency department for
general epidemic prevention”. However, emergency pa-
tients under the age of 12 have not been separately catego-
rized, meaning there is no “emergency department for pe-
diatric emergency prevention”. Consequently, these chil-
dren may not be treated by professional pediatric emer-
gency physicians or medical staff, as prehospital emergency
medicine (PEM) has not been established as a medical spe-
cialty in Taiwan. Most professional emergency physicians
and medical staff in emergency departments focus on first-
level triage cases, which can take 30 minutes to an hour to
manage. This makes it very difficult to care for children
waiting for treatment, especially given the current severe
shortage of pediatricians and even fewer full-time to find
the pediatric emergency physicians (PEPs). Parents often
complain, “When will it be my child’s turn?” and question
the definition of “emergency” as they wait for an hour or
two for their children to see a doctor. Many middle and re-
gional hospitals can no longer independently provide emer-
gency services for pediatrics and obstetrics and gynecology
due to this shortage. As a result, most pediatric emergency
services and operations in Taiwan now adopt a “regional
joint defense” method. Parents must verify “who will be
in charge tonight” at nearby emergency rooms to avoid go-
ing to the wrong hospital and missing out on timely care for
their child.

According to the 2022 annual report of the pediatric
emergency situation survey by the Pediatric Medical As-
sociation (PMA) in Taiwan, there are about 1795 pediatric
medical institutions in Taiwan. However, over the past
three years, the number of pediatric physicians in these
medical centers has dropped from 763 to 552, while the
number of pediatric practitioners in general clinics has in-
creased from 1597 to 1947. This shift has resulted in 11 out
of the 18 counties and cities in Taiwan having inadequate
pediatric emergency resources, with only two or fewer hos-
pitals offering 24-hour pediatric emergency services. Most

pediatric physicians are reluctant to work in the current ER
environment, which is characterized by abnormally busy
medical systems and high parental complaint pressure. The
survey also found that the number of counties and cities
with poor pediatric emergency resources has increased from
6 out of 22 (about 27%) in 2018 to 11 out of 18 (about 61%)
in 2022, leading to an overburdened the PEM staff. Cur-
rently, only 42% of regional hospitals in Taiwan have pedi-
atricians as first-line physicians for pediatric emergencies.
Many pediatric physicians prefer to work in general chil-
dren’s clinics, which have fixed consultation hours and sim-
pler medical treatments, once they obtain attending physi-
cian qualifications.

In 2022, the recruitment rate of pediatric residents in
Taiwan was only 83%, and this year it has dropped to 70%.
Pediatric physicians remain concerned that if the health in-
surance payment system does not change, and due to the
impact of the epidemic, young physicians will become in-
creasingly reluctant to join the field of emergency medicine.
The significant shortage of the PEPs on the front line has
been a major factor in recent medical correction incidents
[8]. Additionally, more than half of pediatric physicians are
burdened with heavy and complicated workloads, increas-
ing the risk of urgent care errors for babies and children.
Most current PEPs are stretched thin, managing both pe-
diatric and adult patients, and are often preoccupied with
a high volume of patients under observation, leaving less
time to care for pediatric emergency cases. This is exac-
erbated by the fact that the PEM is not yet recognized as a
medical specialty in Taiwan. As a result, more than half of
the counties and cities in Taiwan currently lack sufficient
PEPs, leading to prolonged wait times in pediatric ERs,
both during the day and at night. General ERs follow the
five levels of Taiwan’s pediatric emergency triage (TPET)
system to manage urgent patients, which often means sev-
eral hours of waiting followed by a formulaic consultation
including a physical examination, diagnosis, health educa-
tion, prescribing necessary medication, and scheduling a re-
turn visit. For babies and children with mild illnesses that
require an ER visit, general pediatric clinic treatment re-
mains the primary method. More parents are seeking to find
the cause of their child’s fever rather than just reducing it.
However, general emergency physicians may immediately
administer an antipyretic injection to reduce the fever, aim-
ing to quickly resolve the case and discharge the patient.
Consequently, patients who are not in immediate danger of-
ten spend extended periods waiting in the ER. Therefore,
parents must carefully consider and evaluate whether their
child’s sickness and discomfort truly require an emergency
room visit, especially given the limited time and resources
available in ERs.

According to the American College of Emergency
Physicians and the PMA in Taiwan, the core of chil-
dren’s first aid education is the pediatric assessment trian-
gle (PAT). Initially developed for pediatric education for the
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PEPs courses and later revised for pediatric education for
prehospital professionals (PEPP) courses, the PAT provides
both pediatric emergency medical professionals and gen-
eral medical staff with a reliable and [9] structured method
to quickly assess a child’s condition or trauma in an emer-
gency. It is the most commonly used method by the current
PEPs for identifying and managing acute and severe dis-
eases in children because it enables timely diagnosis and
treatment based on visual and auditory cues. The PAT con-
sists of three brief elements [10]:

Appearance (A): This element focuses on evaluating
the child’s ability to respond to their environment. Parents
should observe the child’s state of alertness (awake, drowsy,
or comatose), energy levels, responsiveness to stimuli, and
whether the child can be comforted or is crying uncontrol-
lably.

Breathing (B): This element evaluates the child’s res-
piratory function. Parents should look for key signs such as
abnormal breathing sounds and nasal flaring.

Circulation to Skin (C): This element assesses the per-
fusion of the child’s circulatory system. Parents should ob-
serve whether the skin appears mottled, pale, or cyanotic,
check for signs of severe dehydration like sunken eyes, and
assess the elasticity of the skin and mucous membranes.

Therefore, the appearance, breathing and skin of the
pediatric assessment triangle (ABC of PAT) is widely ap-
plied in PEM, indicating that a child’s physical condition
is stable if no problems are identified in these areas. If
any element shows a problem, it is critical to seek medi-
cal assistance immediately. Empirical working experience
and academic research have shown that the ABC of PAT
is already integrated into Taiwanese pediatric emergency
medicine practice [11]. However, the field of prehospital
pediatric emergency medicine (PPEM) is currently absent
in Taiwan. To address this gap, the authors have developed
an innovative the PPEM system based on their emergency
medical knowledge (EMK). This system aims to help par-
ents establish correct emergency medical concepts, under-
stand how to evaluate and care for their children, and de-
termine when to take their children to the emergency room,
thereby achieving sustainable pediatric life support (PLS)
without cultural myths and misunderstandings [12].

Taking the next sept, regarding the PEM, the es-
sential medical training outlines for children’s emer-
gency medicine have been strictly defined in the Emer-
gency Medicine Subspecialty Physician Training Curricu-
lum (EMSPTC) benchmarks in Taiwan. The PEM in the
ER is a high-risk, highly challenging specialty that tests
both mental and physical strength. The key components
of this training include: (1) all emergency physicians, pro-
fessionals, specialists, and general medical staff must learn
baby/pediatric first aid skills and understand the basic con-
cepts of pediatrics, including how to take medical histories
and conduct physical examinations, to systematically as-
sess common pediatric emergency patients. These patients
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may present with issues related to the nervous system, tho-
racic system, heart and circulatory system, digestive sys-
tem, general blood diseases, immune system, common sys-
temic infectious diseases, kidney diseases, endocrine and
metabolic diseases, skin diseases, bone and soft tissue dis-
eases, and respiratory diseases [13]. (2) All emergency
physicians, professionals, specialists, and general medical
staff must learn to handle clinical and special problems re-
lated to children’s emergencies and trauma, including diag-
nosis and treatment. Furthermore, with respect to PLS edu-
cation, the Subcommittee on Pediatric Resuscitation (SPR)
and the American Heart Association (AHA) in the United
States addressed nine symptoms for identifying critical sit-
uations and stabilizing treatment in the Pediatric Emer-
gency Medicine Program’s Student Handbook of the Pe-
diatric PLS in 1984. These nine symptoms [14] are: (1)
physical convulsions (PC), (2) weak consciousness (WC),
(3) dyspnea or chest dimples (D-CD), (4) lip color is whitish
or purple (LCWP), (5) oxygen saturation below 94% (OSB-
94), (6) cold body limbs, mottled skin, cold sweat (CBL-
MS-CW), (7) fever for more than 48 hours, or persistent
high fever over 39 degrees to convulsions combined with
chills, cold sweats, chills, etc. (F-48-39-C), (8) the activ-
ity is not good combined with wheezing, chest tightness or
chest pain, although the fever has gone, (ANG-FG) and (9)
no food or urine for more than 12 hours (NF-U-MT12).

Despite the paramount importance of children’s health
to all parents, the PEM has yet to be recognized as a
distinct medical subspecialty in Taiwan. Consequently,
the Taiwanese government has mandated that all ERs es-
tablish independent children’s emergency rooms equipped
with comprehensive facilities and staff separate from adult
emergency departments. These specialized ERs are tasked
with cultivating highly trained and dedicated medical teams
specifically focused on the PEM. Moreover, the ERs are en-
couraged to foster independent scientific research and de-
velopment initiatives to advance professional knowledge
and treatment strategies in the PEM.

However, despite the specialization of the PEPs in
most medical centers in Taiwan, there are several signif-
icant challenges that discourage many young physicians
from pursuing pediatric emergency medicine as a lifelong
career. These challenges include: PEPs must possess ex-
tensive knowledge to manage all life-threatening conditions
in children, requiring a breadth of expertise unmatched by
other subspecialties; PEPs often work demanding 24-hour
shifts, necessitating exceptional physical stamina compared
to other medical fields; PEPs must exhibit exceptional pa-
tience in communicating with and addressing the concerns
of anxious parents, adding to the emotional demands of
the job. A critical issue facing the PEM in Taiwan is
its financial sustainability within the subspecialty medical
landscape. Taiwan’s declining birth rate has significantly
reduced the annual number of newborns, dropping from
a peak of 300,000 births per year to less than 160,000,
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More than half of counties and cities in Taiwan lack enough pediatric emergency physicians that may
result in no pediatric emergency physician able to attend to children and babies in the future especially if
an emergency arises in the middle of the night.
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“whether the child's sick and uncomfortable conditions need to be rushed to the ER" is
something that parents must carefully consider and evaluate before seeking medical treatment.
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Fig. 1. The core research interdisciplinary analytical concept. Drawn by Microsoft Word. ESCASDE, emergency symptoms of

children’s acute and severe diseases; ABC of PAT, the appearance, breathing and skin of pediatric assessment triangle; SLT, social

learning theory; ER, emergency room; PPEC, prehospital pediatric emergence condition; TPET, Taiwan’s pediatric emergency triage;

FL-FD, first level of resuscitation first aid; SL-10, critical cases must be addressed within 10 minutes; TL-30, urgent cases should be

managed within 30 minutes; FL-60, less urgent cases can be treated within 60 minutes; FIL-120, non-emergency cases can be treated

within 120 minutes.

one of the lowest rates globally. This demographic shift
has strained the Taiwanese health insurance system, which
struggles to adequately support the financial needs of the
PEM services in major hospitals. Currently, hospital man-
agement teams often subsidize the PEM services using sur-
plus income from other sources, but this practice is not sus-
tainable and has hindered the development of the PEM in
major healthcare facilities.

To comprehensively discuss and evaluate the interac-
tions and dependencies among the emergency symptoms of

children’s acute and severe diseases (ESCASDE) using the
ABC of PAT, the three kinds of prehospital pediatric emer-
gence condition (PPEC), and the five levels of the TPET,
the social learning theory (SLT) [15] of educational doctrine
was employed. This theory considers and analyzes these
interactions and dependencies to enhance the application
of emergency medical knowledge in pediatric life support
through three dimensions [16]: individual cognition (IC)—
individualism, personal behavior (PB)—behaviorism, and
social consensus (SC)—socialization, as depicted in Fig. 1.
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The first concept- concretization
- Implementing FA for quantitative analysis in detail enables empirical handling of large-scale questionnaire
results, ensuring higher research validity and representativeness. Additionally, employing TEM for qualitative
analysis allows practical execution of experts' weighted questionnaire results with higher research reliability and
exactness in the EMKPLSPEM evaluation model to identify its core determinants.
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The third evaluation-executing step
Implementing FA for quantitative analysis in detail enables empirical
handling of largescale questionnaire results, ensuring higher
rescarch validity and representativeness. Additionally, employing
TEM for qualitative analysis allows practical exccution of experts'

bemmmm- i weighted questionnaire results with higher rescarch reliability and
' exactness in the EMKPLSPEM evaluation model to identify its core
' determinants.
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The fourth conclusion-analyzing step
The valuable conclusions and contributive findings achieved in this research endeavor aim to fill
interdisciplinary rescarch gaps and empirically establish the most effective EMKPLSPEM cvaluation model,
demonstrating superior performance in PPEM.

Fig. 2. Research design and steps. Drawn by Microsoft Word. PPEM, prehospital pediatric emergency medicine.

The first reason for using SLT is its focus on IC—
individualism, which discusses the impact of human con-
sciousness. This matches the ESCASDE of the ABC of
PAT, where the physical function of breathing must be se-
riously assessed because dysfunction can lead to immedi-
ate loss of consciousness. Next, the physical features of
the circulatory system must be observed because individ-
uals cannot function properly if their circulatory system is
impaired. Lastly, the physical recognition of a healthy ap-
pearance must be investigated because people are gener-
ally considered unwell if they do not display healthy energy
and appearance. Based on empirical observations of medi-
cal evaluation and delivery times in the ER, there are three
types of the PPEC: firstly, non-life-threatening emergencies
that can be followed up in outpatient clinics (PBNLTEFT-
GOC); secondly, non-life-threatening emergencies that re-
quire further emergency medical evaluations and atten-
tion (PBNLTENEMEAEMK) and finally, life-threatening
emergencies that must be immediately delivered to the ER
(LTEMIDER). Together, these methods were used to effi-

ciently construct the most effective EMK model of PLS in
PEM, referred to as the EMKPLSPEM evaluated model.
This approach successfully identifies the most critical de-
terminants of pediatric life support in pediatric emergency
medicine (MCDPLSPEM).

Materials and Methods

Research Steps

This interdisciplinary research not only employed the
three dimensions of SLT—IC (individualism), PB (behav-
iorism), and SC (socializationism)—for a detailed discus-
sion of the interplays and dependencies of the ABC com-
ponents of the PAT in the PEM, but also utilized the fac-
tor analysis (FA) of quantitative analysis and triangular en-
tropy matrix (TEM) of qualitative analysis to comprehen-
sively establish the EMKPLSPEM evaluation model. The
goal was to identify the core determinants necessary to ad-
dress the research objectives effectively. The research was
structured into four main steps:
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First of all, Concept-Concretization Step: focus on
developing sustainable pediatric life support education by
applying emergency medical knowledge to provide viable
solutions for parents dealing with the current shortage of
resources and pediatric emergency medical professionals,
including general medical staff.

Successively, Theory-Organization Step: integrate the
SLT into educational doctrine to extensively evaluate the
interplays and dependencies of the ABC components of the
PAT in PEM. This step also involved statistically synthesiz-
ing the EMKPLSPEM evaluation model using the FA and
TEM methodologies.

Continuously, Evaluation-Execution Step: implement
the FA to empirically analyze large-scale questionnaire data
for higher research validity and representativeness. Simul-
taneously, utilize the TEM to practically execute expert-
weighted questionnaire results, ensuring higher research
reliability and precision in the EMKPLSPEM evaluation
model to identify core determinants.

Finally, Conclusion-Analysis Step: based on system-
atic measurements and assessments of the EMKPLSPEM
evaluation model, draw valuable conclusions and findings
to achieve research goals and contribute to academic litera-
ture. This step aimed to fill interdisciplinary research gaps
and empirically establish the most effective EMKPLSPEM
evaluation model with superior performance in the PPEM.

Fig. 2 illustrates the systematic progression of these
four research steps.

Data Collection

Specifically, the large-scale questionnaire involved in-
terviews with 250 parents in person. Three parents declined
to participate due to personal reasons, and their question-
naires were not included in this research. The collection of
entire questionnaires adhered to the five principles of the
exemption from examination for ethical conduct in social
science research, as outlined by Taiwanese National Sci-
ence and Technology Council and global academic ethical
organizations. These principles ensure the confidentiality
of participants and the ethical handling of data: (1) all 250
participants were directly interviewed for this research; (2)
no personal information or specific participant identifica-
tion was disclosed; (3) all 250 participants consented to the
use of their completed questionnaires for research purposes;
(4) all participants were older than 18 years (legal adults)
and (5) non-invasive methods were employed in data col-
lection. Thus, no further ethical examination was deemed
necessary for the utilization of these large-scale question-
naires. Additionally, regarding the expert-weighted ques-
tionnaire results, Dalkey and Helmer [17] suggest that qual-
itative analysis requires expert input comprising at least ten
percent of the data collected in quantitative analysis, en-
suring validity and reliability in research using the Del-
phi method. Consequently, twenty-five experts were inter-
viewed in person for their questionnaires in the qualitative

analysis: (1) ten scholars with over ten years of research
experience in the field; (2) ten emergency medical special-
ists with at least ten years of experience in the ER and (3)
five government officers with a minimum of five years of
experience in the ER system management and planning.

Statistic Methods

To precisely measure the dependencies among the
emergency symptoms of the ESCASDE using the ABC
of PAT—individual cognition (individualism), PEC—
personal behavior (behaviorism), and the five levels of
the TPET—social consensus (socializationism), a combina-
tion of quantitative and qualitative analyses was employed.
First, the FA of quantitative analysis [18] was utilized to
process the measurements from large-scale questionnaires.
Because, in recent social science research, efficient quan-
titative analysis methods have become increasingly impor-
tant. The FA is particularly effective for thoroughly investi-
gating the interactions and dependencies within large-scale
questionnaires used to address complex research questions.
The FA identifies commonalities among evaluated factors
through theoretical concepts and statistical methods embed-
ded in its original design and structure. In the FA of quan-
titative analysis, each factor has categorized as the depen-
dent variable as (X = X, Xo,..., X}) and independent
variables as (Y = Y1,Y5, ..., Y;). Continuously, in terms
of explanation of the statistical calculations of the FA of
quantitative analysis, the linear combination equation was
established as [19].

Y = WinXa, WiaXo, ..., Wi X Q)

s.t. 1: K numbers of common potential factors are
organized from the L numbers of general influenced factors;
2: the M numbers are more than the K numbers.

Then, the weights constants (W (W;;)) in the FA of
quantitative analysis were defined as the evaluated vari-
able loadings of each evaluated factor and variable-weights
of the entire appraised factor under the linear combination
Eqn. 2 which resulted from the Eqn. 1 [20]. The linear com-
bination Eqn. 2 of the FA of quantitative analysis processed
as:

X1 =Y, AM2Yo, o Y

st. P =P'X X =PIX,

s.t. 2: standardize intersection of variance to be 1
(Max)

If maximization: Y — ur = A1f1 + Aafo+ -+
/\kmfm + e

(S~t~ (X - u)—k*l = Am,k+mfm*1 + e—k*l) the
variance-covariance matrix presents as:

¥ = ADA' + U, U = diag (U1, ¥y + - + T,,) )
(st ¢ = Inm)
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Table 1. The descriptive statistics of 247 valid questionnaires.

Gender Male: 69 (27.94%) Female: 178 (72.06%)

Geography Northern Taiwan': 41 (16.59%) Middle Taiwan?: 62 (25.1%) Southern Taiwan?: 142 (57.49%) Eastern Taiwan®*: 2 (0.82%)

How long did you ever wait to see the doctor with In 30 minutes: 67 (27.13%) 30-60 minutes: 131 (53.03%) 60-90 minutes: 47 (19.02%) 90-120 minutes: 2 (0.82%) Up to 120 minutes: 0 (0%)
your child in the ER?

Are you willing to learn the emergency medical Yes: 233 (94.3%) No: 14 (5.7%)

knowledge (EMK) of the prehospital emergency

medicine (PEM) for your children?

Have you heard about the ABC of the PAT before?  Yes: 18 (7.29%) No: 229 (92.71%)

Have you heard about the five levels of TPET before? Yes: 226 (91.49%) No: 21 (8.51%)

L. Chilung, Taipei, New Taipei and Taoyuan cities.

2: Hsinchu, Miaoli, Taichung and Changhua cities.

3: Yunlin, Chiayi, Tainan and Kaohsiung cities.

4: Hualien and Taitung counties.

60L1
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As (Y = Y1,Ys, ..., Yy), directly unobserved evalu-
ated factors are defined as independent variables as (X =
X1, X, ..., Xi) and the factors’ constants are defined as
(W(W;;)) where the factor loading [20].

Then, in order to ensure higher research validity, rep-
resentativeness, and accuracy. Additionally, the TEM of
qualitative analysis [21] was applied to analyze the assess-
ments from experts’ weighted questionnaire results.

Following the weighted evaluation and measurements
derived from the questionnaire results of 20 experts [17],
qualitative analysis using the TEM method was employed.
This method was utilized to analyze and assess the experts’
weighted questionnaire data, ensuring higher research reli-
ability and precision. The aim was to efficiently construct
the EMKPLSPEM evaluation model and effectively deter-
mine the MCDPLSPEM through triangular weight pairwise
comparison matrices and entropy statistical computations.
In the triangular weight pairwise comparisons matrix, the
discrete probability connections (P = Py, Ps, ..., Pj) was
induced from the initial entropy statistic entropy statistic as.

k
E(P, Py, P)=—¢xy,  Piln(P) ()
st. 1: ®, = 1/I(k) was the normal quantity and
0 < E(P,Ps,..., P;) < 1; 2: the number of 0 <
E (P, P, ..., Pr) <1 was reversely related with the in-
terplays and interactive dependences among each assessed
criterion.

Finally, the  interaction-compared  measure-
ments of the the discrete probability connections
(P = P,P,..., P;) were able to be calculated in
the entropy measurement-conditional triangular weights
(W (W5;)) deduced as follows:

H(i)—Zp(x)*H()i—x)

= gp( ij ( ) logp (f()
=- Iegeyp(x’y) log (pp(é))
- X e (i)

Table 2. The Kaiser-Meyer-Olkin measure of FA of
quantitative analysis.

Kaiser-Meyer-Olkin measure of sampling adequacy 0.765
Chi-squared test 657.084
Bartlett test of sphericity df 171
Significance 0.000

FA, factor analysis.

Table 3. The commonality of appraised criteria and

candidates.
Appraised criteria & candidates Initial  Extraction
PBNLTEFTGOC (PPEC - Criterion) 1 0.684
PBNLTENEMEAEMK (PPEC - Criterion) 1 0.714
LTEMIDER (PPEC - Criterion) 1 0.763
PC - (C) (BC-(B) - Criterion) 1 0.767
WC - (B) (BC-(C) - Criterion) 1 0.745
D-CD - (B) (BC-(C) - Criterion) 1 0.773
LCWP - (A) (BC~(C) - Criterion) 1 0.761
OSB-%4 - (C) (BC-(C) - Criterion) 1 0.753
CBL-MS-CW - (A) (BC-(C) - Criterion) 1 0.718
F-48-39-C - (C) (BC-(C) - Criterion) 1 0.735
ANG-FG - (C) (BC~(C) - Criterion) 1 0.728
NF-U-MT12 - (B) (BC-(C) - Criterion) 1 0.734
FL-FD (TPET-SC - Criterion) 1 0.757
SL-10 (TPET-SC - Criterion) 1 0.737
TL-30 (TPET-SC - Criterion) 1 0.685
FL-60 (TPET-SC - Criterion) 1 0.724
FL-120 (TPET-SC - Criterion) 1 0.733

PBNLTEFTGOC, patents belong non-life-threatening emergencies
that just follows up the treatments of the General Outpatient Clinics;
PBNLTENEMEAEMK, patents belong non-life-threatening emer-
gencies that needs further emergency medicine evaluations and at-
tentions by Employing the EMK; LTEMIDER, patients belong life-
threatening emergencies that must be immediately delivered to the
ER; PC, physical convulsions; WC, weak consciousness; D-CD,
dyspnea or chest dimples; LCWP, lip color is whitish or purple;
OSB-94, Oxygen Saturation Below 94%; CBL-MS-CW, cold body
limbs, mottled Skin, cold sweat; F-48-39-C, fever for more than 48
hours, or persistent high fever over 39 degrees to Convulsions com-
bined with chills, cold sweats, chills, etc.; ANG-FG Activity, is not
good combined with wheezing, chest tightness or chest pain although
the Fever has Gone; NF-U-MT12, no food or urine for more than 12
hours; TPET, Taiwan’s pediatric emergency triage; SC, social con-

sensus.

Results

FA Measurements of Quantitative Analysis

In Eqns. 1,2 of the FA for quantitative analysis, large-
scale weighted questionnaire results were generated by ran-
domly collecting data. A total of 247 valid questionnaires
were collected out of 250, resulting in a valid response rate
of 98.8%. These 247 valid questionnaires covered the
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Table 4. The evaluated measurement of TEM approach of qualitative analysis.

ESCASDE:s of the ABC of PAT -IC TEM measurements Five levels of TPET -SC
PC- B) WC-(C) D-CD-(B) LCWP-(A) OSB-94- CBL-MS-CW F-48-39-C- ANG-FG- NF-U-MTI12 Three kinds of PPEC -PB FL-FD SL-10 TL-30 FL-60 FL-120
(0.767) (0.745) (0.773) (0.761) (©)(0.753) -(A)(0.718) (C)(0.735) (C)(0.728) - (B)(0.734) (0.757) (0.737) (0.685) (0.724) (0.733)
0.0897 0.0706 0.0147 0.0937 0.0977 0.131 0.0898 0.0284 0.1039 PBNLTEFTGOC (0.684) 0.0278 0.0192 0.0887 0.0956  0.059
0.0703 0.0879 0.0779 0.0945 0.0578 0.0937 0.1151 0.1082 0.1274 PBNLTENEMEAEMK (0.714) 0.0382 0.0013 0.0992 0.0967 0.0678
0.1326 0.0881 0.179 0.131 0.1232 0.136 0.0897 0.0703 0.1127 LTEMIDER (0.763) 0.0939  0.1099 0.0651 0.0742  0.0201

TEM, triangular entropy matrix; ESCASDE, emergence symptoms of the children’s acute and severe diseases evaluation; IC, individual cognition.

ITLT
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northern region of Taiwan (Chilung, Taipei, New Taipei,
and Taoyuan cities), the central region (Hsinchu, Miaoli,
Taichung, and Changhua cities), the southern region (Yun-
lin, Chiayi, Tainan, and Kaohsiung cities), and the eastern
region (Yilan, Hualien, and Taitung cities). The descriptive
statistics of these 247 valid large-scale questionnaires are
presented in Table 1.

Subsequently, the FA of quantitative analysis was
deemed appropriate for assessing the results of the 247 valid
large-scale questionnaires. The Kaiser-Meyer-Olkin mea-
sure of sampling adequacy yielded a score of 0.765, exceed-
ing the threshold of 0.7, and the significance level of the
Kaiser-Meyer-Olkin measure and Bartlett’s test was 0.000,
indicating a value less than 0.05, as detailed in Table 2.

Furthermore, Table 3 lists a total of seventeen com-
monalities. Significantly, the highest commonality of the
three kinds of PPEC were the D-CD - (B) (BC-(C) - Cri-
terion) (0.773), PC - (C) (BC-(B) - Criterion) (0.767) and
LTEMIDER (PPEC - Criterion) (0.763). Others’ common-
alities are listed in Table 3.

In summary, the majority of communalities were
above 0.6 and approaching 0.7, clearly indicating signif-
icant interdependencies among each criterion measured
across the 247 valid large-scale questionnaires in the FA of
quantitative analysis.

Measurements of Qualitative Analysis

Following the execution of FA of quantitative analy-
sis, the communalities of each criterion were computed and
incorporated into Eqns. 3,4 of qualitative analysis. This
process facilitated the analysis of the 25 valid experts’
weighted questionnaires using entropy statistics, as detailed
in Table 3 and calculated in Table 4.

In Table 4, the highest synthesized weights were ob-
served for the PC-(B) (0.1326), WC-(C) (0.0881), D-CD-
(B) (0.179), LCWP-(A) (0.131), OSB-94-(C) (0.1232),
and CBL-MS-CW-(A) (0.136) within the ESCASDE of
the ABC of PAT, along with FL-FD (0.0939) and SL-10
(0.1099) of the Five levels of the TETP, located in the
LTEMIDER of the three types of the PPEC. Subsequently,
the second highest synthesized weights were found for
F-48-39-C-(C) (0.1151), ANG-FG-(C) (0.1082), and NF-
U-MT12-(B) (0.1274) within the ESCASDE of the ABC
of PAT, and TL-30 (0.0992), FL-60 (0.967), and FL-120
(0.0678) of the Five levels of the TEPT, situated in the
PBNLTENEMEAEMK of the three types of the PPEC.

Discussion

To comprehensively address the severe deficiency in
the Taiwan’s PPEM system, it is essential to introduce the
EMK and PLS practices into essential medical courses, in-
corporate them into medical staff assessment training, and
include them in the national handbook for new parents. This
approach aims to effectively educate parents on handling

their children’s illnesses and preventing pediatric emergen-
cies. Therefore, this research utilized the SLT to cross-
evaluate the interactions between PAT and the five levels of
the TETP across three types of the PPEC, combining large-
scale questionnaires from quantitative analysis and expert-
weighted questionnaires from qualitative analysis. Specif-
ically, the interactions and dependencies among the ES-
CASDE of the ABC of PAT, three types of the PPEC, and
five levels of the TETP were analyzed to construct an ef-
fective EMKPLSPEM evaluation model. This model aims
to identify the MCDPLSPEM [22].

Following the execution of large-scale weighted ques-
tionnaires, the two most valuable core determinants of MK-
PLSPEM that emerged are pivotal in constructing the inno-
vative PPEM [23]:

Firstly, addressing the severe challenges faced by the
Taiwan’s PPEM system, the EMK and the PLS must be inte-
grated into essential medical courses and incorporated into
training programs for educational medical staff at each in-
stitution. Itis also crucial to advocate for parental education
to effectively manage children’s illnesses and prevent pedi-
atric emergencies. Consequently, the two MCDPLSPEM
have been identified to significantly enhance the quality of
the PEM [24].

Then, it is critical when symptoms such as the LCWP
and the CBL-MS-CW from category the A of the ABC of
the PAT, PC and D-CD from the B, and WC and OSB-
94 from C appear, individuals are at high risk of life-
threatening emergencies. Immediate action is necessary,
including first-level resuscitation and urgent medical as-
sistance from professional staff in the PPEM, followed by
prompt transfer to the ER for urgent treatment [25].

Finally, it is very important that symptoms such as
wheezing, chest tightness or pain persisting after fever sub-
sides, not eating or urinating for more than 12 hours, fever
lasting more than 48 hours, or persistent high fever above 39
degrees Celsius, accompanied by convulsions, chills, cold
sweats, or similar signs, warrant medical evaluation. These
symptoms indicate non-life-threatening emergencies that
require medical attention. Therefore, parents must remain
calm and provide their baby with a sense of security while
observing the development of physical symptoms. This ap-
proach enables them to effectively determine the most ap-
propriate time to take their children to the emergency room,
thereby avoiding life-threatening emergencies. Prompt and
proper PPEM measures and treatments not only alleviate
various discomforts caused by illness or medical emergen-
cies but also reduce systemic distress, life-threatening situa-
tions, and unfortunate incidents before hospitalization [26].

Conclusion

Specifically, life is precious and fraught with risks.
Therefore, most of the limitations in this research pertain
to its findings and conclusions, which primarily serve as
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recommendations. This is largely because pediatric emer-
gency physicians or medical staff often advise parents to
bring their child to the ER for onsite evaluation if they have
any doubts or concerns, as they can only provide basic ad-
vice without personally examining the child. In addition
to the measured results, analytical outcomes, and valuable
conclusions of this research, there exist more effective theo-
ries and methods that can be interdisciplinary applied across
related research fields. This approach aims to develop more
specific studies on EMK and PLS in innovative PPEM, en-
hancing the care and health outcomes for children in the
future.
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