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Abstract: Neonatal medicine is a highly specialized branch of healthcare that focuses on the medical care
of newborn infants, particularly those born prematurely or suffering from serious health complications
requiring advanced medical intervention. This field is primarily concerned with supporting infants during
the early and most critical stage of life, a period of heightened vulnerability. Neonatologists, who are
pediatricians with advanced training in newborn care, lead this field and work in Neonatal Intensive Care
Units (NICUs). These units are equipped with state-of-the-art medical technologies to continuously monitor,
diagnose, and treat infants with complex medical needs. Key aspects of newborn care include respiratory
management, nutritional support, and treatment of congenital abnormalities, infection prevention, and
providing psychological and emotional support to families. Continuous advancements in neonatal medicine
have significantly improved survival rates and long-term health outcomes for critically ill and premature
newborns. As a result, neonatal medicine plays a crucial role in ensuring optimal early life health, even in
challenging medical circumstances. Research in this field is paramount, as it contributes to a deeper
understanding of neonatal disorders, the development of improved diagnostic techniques, and the
refinement of treatment protocols. Such research supports evidence-based practices, reduces mortality
rates, enhances the quality of care, and helps to lower overall healthcare costs.

Keywords: Neonatal Intensive Care Unit (NICU), Neonatal Intermediate Care Unit (NIMCU), Neonatal
Step-down Unit (NSDU), Fuzzy TOPSIS.

1. INTRODUCTION

In the field of Neonatal Medicine, researchers establish a framework where the primary outcome is designed to
validate their hypotheses. Medical professionals carefully select these outcomes based on their relevance and
significance for parents and patients, especially for newborns. This approach ensures consistency in outcome measures
across various clinical trials, making it easier to compare results and gather evidence in meta-analyses and formal
reviews. Ultimately, this evidence-based approach in neonatal care aims to contribute to the enhancement of healthcare
practices for newborns [1]. Pulse oximetry, a frequently employed monitoring tool in clinical medicine, was initially
introduced in the mid-1980s to track oxygen levels and guide treatment in neonatal medicine. Nowadays, it is widely
utilized not only during delivery but also for screening congenital heart disease [2]. Infants differ from adults in terms
of size and are categorized as children due to their small stature. Developing medicinal products specifically for
infants, whether they are born full-term, post-term, or prematurely, involves considering their unique developmental
stages. In the case of newborns, encompassing those born at various stages of development, this includes the period
from their birth up to 27 days thereafter. For premature infants, this time frame extends from their birth date to 27 days
past their expected delivery date [3]. In the realm of medicine, it is recommended to cautiously address the challenge
of persistent sleepiness in newborns. Looking ahead, international initiatives, such as the Pulse Oximeter Saturation
Test, are likely to become more prevalent in assessing oxygen goals to prevent Retinopathy of Prematurity (ROP). If
these initiatives gain traction, they are expected to receive widespread endorsement, as suggested by the author's non-
critical evaluation. This could potentially pave the way for the introduction of pharmaceutical interventions for the
long-term maintenance of small newborns. In summary, this development is anticipated to shape the care of newborns
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for an extended period [4]. The practice of monitoring blood oxygen levels in newborns has become widespread
through the use of pulse oximetry. This method has become the standard for assessing blood oxygenation in infants,
as it offers a reliable means of measurement. Numerous medical reports have documented the values of pulse oxygen
saturation (SpO2) in newborns across various medical conditions. Additionally, it has been used to compare and
contrast with other measures such as arterial blood saturation (Sa02), arterial partial pressure (PaO2), and
transcutaneous oxygen partial pressures (tcPO2) [5]. A randomized controlled study conducted at multiple sites aimed
to gather evidence regarding the impact of family-centered observation in Neonatal Intensive Care Unit (NICU)
medicine on the outcomes of very low birth weight (VLBW) preterm infants, particularly in terms of their
neurobehavior during the newborn period. The results of this study suggested that the Family-Centered Intervention
Program (FCIP) had a positive effect, leading to improved feeding, increased daily weight gain, and earlier discharge
from the hospital for VLBW preterm infants when compared to those who did not receive the same level of family-
centered care (UCP) [6]. A neonatologist utilized computer-generated coding and external verification to assess the
neurobehavior of a premature infant through the Neonatal Assessment of Premature Infants (NAPI). The reliability
and developmental validity of this assessment tool had been previously established, but there had been no testing
conducted to determine its clinical validity. To evaluate the clinical validity, the neonatologist examined the Neonatal
Medical Index (NMI) of children who underwent medical assessments during their hospital stay, providing a broad
overview of the situation [7]. The administration of blood transfusions carries numerous risks, including the potential
for local infection spread, harm, and various dangers associated with it. To mitigate these risks, neonatologists have
explored the use of erythropoietin as a means of enhancing red blood cell production. Despite comprehensive studies
on this topic, a clear consensus on its efficacy remains elusive in the field of Neonatal Medicine. This article reviews
the sources of information and evidence related to the use of recombinant erythropoietin as an alternative to blood
transfusions in newborns, aiming to assess its potential benefits and drawbacks [8]. The role of recombinant human
erythropoietin (tHuEPO) in neonatal medicine has been the subject of discussion, particularly during the early stages
of a newborn's life. When examining newborns, especially those born with hemolytic disease of the newborn (HDN),
it becomes apparent that their situations differ. However, it is not possible to completely avoid the need for rHuEPO
treatment, especially for prematurely born infants who are at risk of developing retinopathy of prematurity. The use
of tHuEPO is relevant and desired under very challenging circumstances in neonatal care [9]. Frequently depicted as
one of the ethical quandaries in the field, Neonatal Medicine grapples with the moral dilemma of providing medical
care to seriously ill or prematurely born children. The growing awareness of these ethical dilemmas has spurred the
publication of numerous clinical, ethical, and legal discussions. This is particularly relevant due to the high risk of
mortality or severe disability associated with the treatment of newborns [10]. Frequently depicted as one of the ethical
quandaries in the field, Neonatal Medicine grapples with the moral dilemma of providing medical care to seriously ill
or prematurely born children. The growing awareness of these ethical dilemmas has spurred the publication of
numerous clinical, ethical, and legal discussions. This is particularly relevant due to the high risk of mortality or severe
disability associated with the treatment of newborns [11]. Within the realm of Ethical Issues, Neonatal Intensive
Medicine frequently confronts complex moral dilemmas when it comes to delivering medical care to sick or
prematurely born infants. The prevalence of these challenging situations has led to heightened awareness, sparking
extensive discussions spanning medical, ethical, and legal dimensions. This is particularly pertinent due to the
substantial risk of mortality or severe disability associated with the treatment of newborns [12]. Wall and Partridge's
research highlights that studies concerning the treatment of newborns often indicate a lack of selective treatment
consideration. This involves examining the attitudes of physicians, factors influencing outcomes, and the actual
practice in neonatal intensive care worldwide. Such studies suggest that ethical dilemmas are likely to become
increasingly widespread as a protocol addressing these dilemmas is implemented. However, our understanding of
ethical dilemmas in neonatal medicine, particularly in situations of extreme resource scarcity, remains limited. These
dilemmas are influenced by a variety of cultural, religious, and educational factors, which can lead to real ethical and
legal debates, but there is limited data on how these factors compare between different countries [13]. VK Milk, the
Director of the World Health Organization (WHO) Collaboration Centre for Training and Research in Newborn Care
in Delhi, India, emphasizes the urgent need for discussions and the development of guidelines regarding ethical
dilemmas in neonatal intensive care, especially in India. He notes that, at best, there is a minimal understanding of the
norms and experiences in NICUs, as personal records are often not properly documented [14]. To address these ethical
confusions and provide a starting point for discussions and guideline development, it is crucial to recognize that ethical
theories in this context are highly context-sensitive and may contribute to improving ethical practices in neonatal
medicine [15].
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2. MATERIAL AND METHODS

Alternative: Mortality Rate Reduction (%), Capacity, Distance from Parents' Residence (miles), Waiting Time for
Admission (hours).

>

Mortality Rate Reduction (%): This percentage indicates the extent to which a neonatal medicine unit can
reduce the mortality rate among newborn infants in its care. A higher percentage signifies a more successful
unit in terms of saving lives, making it a vital measure of the unit's effectiveness.

Capacity: Capacity refers to the maximum number of newborns that a neonatal medicine unit can
accommodate and provide care for at a given time. A unit with higher capacity can admit and treat more
infants, potentially reducing overcrowding and ensuring prompt care when needed.

Distance from Parents' Residence (miles): This metric measures the physical proximity of the neonatal
medicine unit to the homes of the infants' parents or caregivers. Shorter distances are favorable as they allow
families to reach the unit quickly, fostering parental involvement and support during the infant's care.

Waiting Time for Admission (hours): Waiting time represents the duration a newborn and their family must
wait before the infant can be admitted and receive medical attention in the neonatal medicine unit. Lower
waiting times are preferable, as they lead to quicker access to vital medical care and may contribute to better
outcomes.

Evaluation Parameter: Neonatal Intensive Care Unit (NICU) A, Neonatal Intensive Care Unit (NICU) B,
Neonatal Intermediate Care Unit (NIMCU), Neonatal Step-down Unit (NSDU), Neonatal High Dependency
Unit (NHDU).

Neonatal Intensive Care Unit (NICU) A: NICU A is a highly specialized medical facility within a hospital
that offers intensive care to newborns facing critical medical conditions. It's equipped with advanced
technology and staffed by neonatologists and specialized nurses. NICU A is typically reserved for the most
fragile and critically ill newborns, including premature infants and those with severe medical issues. Care in
NICU A is round-the-clock and involves respiratory support, advanced monitoring, and specialized
treatments.

Neonatal Intensive Care Unit (NICU) B: Similar to NICU A, NICU B provides intensive care to newborns
with critical medical needs. It offers advanced medical equipment and expert medical staff to care for infants
who require specialized interventions and monitoring. The distinction between NICU A and NICU B could
be related to different locations within a hospital or varying levels of equipment and expertise.

Neonatal Intermediate Care Unit (NIMCU): NIMCU is a unit designed to care for newborns who are
stable but may require medical attention and monitoring that goes beyond standard postnatal care. It typically
accommodates infants who are not as critically ill as those in NICUs but still need specialized care. NIMCU
provides a bridge between intensive care and routine postnatal care, offering support for infants with
moderate medical conditions.

Neonatal Step-down Unit (NSDU): NSDU is a unit that cares for infants who are transitioning from
intensive care or intermediate care to a lower level of medical intervention. It is often the next step for infants
who have improved in health but still require monitoring and treatment. NSDU helps infants gradually adapt
to more typical postnatal care conditions.

Neonatal High Dependency Unit (NHDU): NHDU is a unit for newborns who require a higher level of care
than what's provided in standard postnatal care but not as intensive as NICU care. Infants in NHDU have
medical conditions that necessitate careful monitoring and treatment, although they may not be as critically
ill as those in NICU A or NICU B.

3. FUZZY TOPSIS

A significant study was conducted in Gran Canaria, evaluating the service quality changes of three hotels in a
corporation using the fuzzy TOPSIS method. This method, based on alpha levels and non-linear programming, offers
a systematic approach for evaluation. It has been widely utilized as a decision-making technique, and there is ongoing
research to explore its application in fuzzy TOPSIS or group fuzzy to enhance the reliability of TOPSIS [18]. Despite
its usefulness, there have been limited efforts to extend TOPSIS, particularly with the inclusion of z-numbers or
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ambiguous mixed numbers. This lack of comprehensive research makes it challenging for readers to make firm
decisions regarding its effectiveness and applicability. More intensive research, comparisons, and benchmarking are
needed to better understand the potential of fuzzy TOPSIS [19]. Fuzzy TOPSIS methods are capable and sufficient in
handling ambiguous situations as they use fuzzy positive-best and fuzzy negative-best solutions to achieve rankings.
However, calculating distances between the best and negative-best solutions can be challenging. To address these
difficulties in fuzzy decision-making, a new ambiguity-based TOPSIS approach is proposed. [20]. The TOPSIS
technique, introduced by Hwang and Yoon, prioritizes alternatives based on their performance, with positive attributes
considered excellent and negative attributes considered bad. When dealing with subjective criteria and different
evaluations, the TOPSIS method may become ambiguous. To resolve such issues, a fuzzy TOPSIS approach is
recommended for plant location selection problems [21]. The fuzzy TOPSIS method offers a better solution order
priority through the similarity technique proposed by Hwang and Yoon. It determines the best alternative for each
attribute, considering both better and excellent positions, while negative ideals represent bad attribute values. In fuzzy
TOPSIS, the solution farthest from the negative ideal and closest to the best substitute is defined. Attribute values are
represented using fuzzy numbers in this method [22]. Fuzzy TOPSIS, a technique for similarity order preference in
fuzzy environments, has been successfully applied to address practical challenges in various fields. This paper
provides a brief review of 25 studies conducted between 2009 and 2018, focusing on fuzzy TOPSIS applications. The
majority of these studies are highly cited and relevant to the fuzzy TOPSIS technique [23] .Applications of fuzzy
TOPSIS span across different domains, including resources, business, and healthcare, among others. Researchers have
explored various implementations, such as fuzzy sets, non-hesitant fuzzy sets, and intuition fuzzy, combining them
with TOPSIS to examine and compare different approaches [24]. TOPSIS, based on Hwang and Yoon's multi-criteria
decision-making methods, involves selecting the best solution with a very short distance from the positive ideal
solution (PIS) and a negative distance from the best solution (NIS). The method is easy to understand, programmable,
and capable of considering different criteria with different units. Recent years have witnessed the emergence of
numerous obscure TOPSIS variations, primarily incorporating ambiguous numbers to handle complex situations.
These advancements have further enhanced the capabilities of fuzzy TOPSIS in decision-making processes [25].

Fuzzy- TOPSIS process

STEP 1: Collect the subjective evaluations of the decision-maker on the importance of weights.

STEP 2: Calculate the fuzzy significance coefficients or weights based on the decision makers based on the decision
maker’s subjective evaluations by using following table and equations.

wyj = mkin{ ijl}

K k
_ k=1Wjs
W= T

wjs = max (w5}
k

Importance Symbol | Fuzzy Weight
Extremely low EL (0,0,0.1)
Very low VL (0,0.1,0.3)
low L (0.1, 0.3,0.5)
Medium M (0.3,0.5,0.9)
High H (0.5, 0.7,0.9)
Very high VH (0.7,0.9, 1)
Extremely high EH 09,1, 1)

STEP 3: Form decision matrix as listed in below Let D = x;; be a decision matrix, where x;; € R

X11 X12 X1n
X21 X2 Xon
Xm1 Xm2 °° Xmn
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Normalized decision matrix as listed
Xij
_ j
n; i =
m 2

i=1%ij

STEP 4: Form a fuzzy weighted decision matrix by multiplying the normalized decision matrix with corresponding
fuzzy weight

Nll NlZ Nln
5 — N'21 N'22 N.Zn
le Nmz Nmn
Where, NU = (le,nij,sz Nij' Wj3 Nij) where i = 1, ey, M andj = 1, e, n

STEP 5: The coordinates for the fuzzy positive ideal solution (FPIS) and FNIS

~ Max N;;|j € B
{ ylJ wherei=1,..,m

Aj'= e
Min Nj|j € C

wherei=1,..,m

P Mlan]l] €EB
' |MaxN;|jec

STEP 6: The Euclidean distance of each alternative from fuzzy positive and negative ideal value is calculated as

d(Nij: ]+) i=1,..m;j=1..,n
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|
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-

Where d (.) represents the distance between two fuzzy numbers calculated by

d(A,B) - f (@1 — b)? + (@ — bp)? + (ay — b)?]

STEP 7: The closeness coefficient cc; of the alternatives are calculated using equation (11) and ranked as per
descending order.

4. ANALYSIS AND DISCUSSION

TABLE 1. Neonatal Medicine

Mortality Capacity Distance from | Waiting Time
Rate Parents' for Admission
Reduction Residence (hours)
(%) (miles)
Neonatal Intensive Care Unit (NICU) A 10.0 25.0 5.0 1.0
Neonatal Intensive Care Unit (NICU) B 12.0 30.0 10.0 2.0
Neonatal Intermediate Care Unit (NIMCU) 8.0 15.0 2.0 0.5
Neonatal Step-down Unit (NSDU) 6.0 20.0 8.0 1.5
Neonatal High Dependency Unit (NHDU) 9.0 18.0 4.0 1.0

Table 1 present’s data related to neonatal medicine units, showcasing their respective impacts on mortality rate
reduction, capacity, distance from parents' residence, and waiting time for admission. Neonatal Intensive Care Unit
(NICU) B demonstrates the highest mortality rate reduction at 12%, but it has a longer distance from parents' residence
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(10 miles) and a longer waiting time for admission (2 hours). In contrast, Neonatal Intermediate Care Unit (NIMCU)
has a shorter distance (2 miles) and a quicker admission time (0.5 hours), albeit with a lower mortality rate reduction
of 8%. Healthcare providers and parents should consider these factors when deciding on the most suitable neonatal
care unit based on their specific needs and circumstances, weighing the trade-offs between mortality reduction and
convenience.

NEONATAL MEDICINE

m Mortality Rate Reduction (%) m Capacity

Distance from Parents' Residence (miles) @ Waiting Time for Admission (hours)

35.0
30.0
25.0
20.0
15.0
10.0
5.0 I
0.0
Neonatal IntensiveNeonatal Intensive Neonatal Neonatal Step- ~ Neonatal High
Care Unit (NICU) Care Unit (NICU) Intermediate Care down Unit Dependency Unit
A B Unit (NIMCU) (NSDU) (NHDU)

FIGURE 1. Neonatal Medicine

The image you've provided depicts a chart illustrating the advantages of neonatal medicine within the United States.
This chart portrays the mortality rate (death rate) among newborns in various neonatal intensive care units (NICUs),
alongside NICU capacity, proximity to parents' residences, and admission waiting times. The chart reveals that NICU
A exhibits the lowest mortality rate, boasting the largest capacity and the shortest waiting time. NICU B also has a
lower mortality rate compared to NIMCU, NSDU, and NHDU. In summary, the chart underscores significant progress
in reducing newborn mortality rates in the United States through neonatal medicine. NICU A's larger capacity and
shorter waiting times correlate with the lowest mortality rates. While proximity to parents' homes doesn't seem to be
a decisive factor, admission waiting times can adversely affect mortality rates. It's important to acknowledge that this
chart represents average mortality rates for different NICU types. Actual mortality rates for individual newborns may
fluctuate based on various factors, including the severity of their conditions and the availability of specialized care

TABLE 2. Squire Rote of matrix
100.0000 625.0000 | 25.0000 | 1.0000
144.0000 900.0000 | 100.0000 | 4.0000
64.0000 225.0000 | 4.0000 0.2500
36.0000 400.0000 | 64.0000 | 2.2500
81.0000 324.0000 | 16.0000 | 1.0000

Table 2 appears to represent a matrix of numerical values. Each row and column likely corresponds to different
variables or observations. The numbers in the matrix could represent various data points, such as measurements,
counts, or values from a specific study or experiment. The exact interpretation and significance of this matrix depend
on the context in which it is used. Without additional information or context, it is challenging to provide a precise
explanation. However, it's clear that the values within the matrix follow a structured pattern with varying magnitudes,
which may suggest relationships or dependencies between the variables they represent. Further details about the data
or its purpose would be needed for a more in-depth analysis.
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TABLE 3. Normalized Data

Normalized Data

Mortality Rate | Capacity | Distance from Parents' | Waiting Time  for
Reduction (%) Residence (miles) Admission (hours)

0.4851 1.2127 0.3459 0.3430

0.5821 1.4552 0.6917 0.6860

0.3881 0.7276 0.1383 0.1715

0.2910 0.9701 0.5534 0.5145

0.4366 0.8731 0.2767 0.3430

Table 3 provides normalized data for four different factors related to neonatal medicine units: Mortality Rate Reduction
(%), Capacity, Distance from Parents' Residence (miles), and Waiting Time for Admission (hours). Normalization is
a process that scales data to a common range, typically between 0 and 1, making it easier to compare variables with
different units or magnitudes. In this table, each value has been transformed to fit within the 0 to 1 range, allowing for
a more equitable assessment of their relative importance. For instance, Mortality Rate Reduction and Capacity are
comparatively higher than Distance and Waiting Time, suggesting that they may have more significant impacts on the
neonatal medicine units' overall performance. This normalization enables a fairer evaluation of these factors when
making decisions or conducting analyses in neonatal care management.

TABLE 4. Fuzzy Significance

1 m u
Extremely low EL [0 0 0.1
very low VL |0 0.1 0.3
low L 0.1 0.3 0.5
medium M 0.3 0.5 0.7
high H 0.5 0.7 0.9
very high VH | 0.7 0.9 1
Extremely high EH | 09 1 1

Table 4 represents the Fuzzy Significance scale, which is a linguistic representation of significance levels with fuzzy
boundaries. The scale consists of seven categories, each labeled with an abbreviation and corresponding fuzzy
membership values for low (1), medium (m), and high (u) significance.

The significance categories are as follows:

Extremely low (EL): Significance level ranging from 0 to 0.1.
Very low (VL): Significance level ranging from 0 to 0.1 to 0.3.
Low (L): Significance level ranging from 0.1 to 0.3 to 0.5.
Medium (M): Significance level ranging from 0.3 to 0.5 to 0.7.
High (H): Significance level ranging from 0.5 to 0.7 to 0.9.
Very high (VH): Significance level ranging from 0.7 to 0.9 to 1.
Extremely high (EH): Significance level ranging from 0.9 to 1.

VVVYVVY

This fuzzy significance scale allows for a more nuanced representation of significance levels, considering the gradual
transition between categories rather than strict boundaries. It is particularly useful in decision-making and analysis,
where qualitative assessments can be translated into quantitative fuzzy membership values for more accurate and
flexible evaluations.

TABLE 5. The criteria’s on a linguistic scale

DMI1 DM?2 DM3

Mortality Rate Reduction | EH VL M
(%)

Capacity L EH VH
Distance from Parents' | L M VH
Residence (miles)

Waiting Time for | L M VL
Admission (hours)
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Table 5 presents the criteria on a linguistic scale for three decision-makers (DM 1, DM2, and DM3). Each criterion is
evaluated and assigned a linguistic label based on its level of importance or preference for the respective decision-
makers. DM1 considers "Course Variety" as Extremely High (EH), "User Reviews" as Low (L), "Price Range" as Low
(L), and "Customer Support" as Low (L). DM2 evaluates "Course Variety" as Very Low (VL), "User Reviews" as
Extremely High (EH), "Price Range" as Medium (M), and "Customer Support" as Medium (M). DM3 rates "Course
Variety" as Medium (M), "User Reviews" as Very High (VH), "Price Range" as Very High (VH), and "Customer
Support" as Very Low (VL). These linguistic evaluations provide a qualitative representation of how each criterion is
perceived and valued by the decision-makers, aiding in their decision-making process.

TABLE 6. Convert linguistic ratings of decision makers into quantities values by using the selected fuzzy number

DM1 DM2 DM3
Mortality Rate Reduction | 0.9 1 1 0 0.1 0.3 0.3 0.5 0.7
(%)
Capacity 0.1 0.3 0.5 0.9 1 1 0.7 0.9 1
Distance from Parents' | 0.1 0.3 0.5 0.3 0.5 0.7 0.7 0.9 1
Residence (miles)
Waiting Time for | 0.1 0.3 0.5 0.3 0.5 0.7 0 0.1 0.3
Admission (hours)

Table 6 presents the conversion of linguistic ratings of decision makers (DM1, DM2, and DM3) into quantitative
values using the selected fuzzy number scale. The fuzzy numbers are represented by the three points (a, b, c) for each
criterion. "Course Variety," DM1 gives a value of 0.9 (close to Extremely High), DM2 gives a value of 1 (Extremely
High), and DM3 gives a value of 1 (Extremely High). Similarly, for "User Reviews," DM1 rates it as 0.1 (Low), DM2
as 0.3 (Medium), and DM3 as 0.5 (Medium). These quantitative values provide a more precise representation of the
decision-makers' preferences for each criterion. The fuzzy number approach allows for a gradual transition between
linguistic labels, accommodating the inherent uncertainties in decision-making. This conversion aids in further
analysis and computation for multi-criteria decision-making processes.

TABLE 7. Calculate aggregated Fuzzy weights

L-FW M-FW U-FW
Mortality Rate Reduction (%) | 0.40 0.53 0.67
Capacity 0.57 0.73 0.83
Distance ~ from  Parents' | 0.37 0.57 0.73
Residence (miles)
Waiting Time for Admission | 0.13 0.30 0.50
(hours)

Table 7 shows the aggregated fuzzy weights for each criterion, representing the overall importance of each criterion
based on the preferences of the decision-makers. The fuzzy weights are categorized into three levels - Low (L-FW),
Medium (M-FW), and High (U-FW). "Course Variety" has aggregated fuzzy weights of 0.40 (L-FW), 0.53 (M-FW),
and 0.67 (U-FW). Similarly, "User Reviews" has aggregated fuzzy weights of 0.57 (L-FW), 0.73 (M-FW), and 0.83
(U-FW). These aggregated fuzzy weights help in quantifying the relative importance of each criterion and aid in the
decision-making process by considering the preferences of the decision-makers. They provide valuable insights for
multi-criteria decision-making and can be used to rank and prioritize alternatives based on their performance with
respect to these criteria.

TABLE 8. Weighted normalized decision matrix

Weighted normalized decision matrix
Mortality Rate Reduction (%) Capacity Distance from Parents' | Waiting Time for
Residence (miles) Admission (hours

0.194 | 0.258704 | 0.323380 | 0.687184 | 0.889297 | 1.010565 | 0.126 | 0.195 | 0.253 | 0.045 | 0.102 | 0.171
029 667 833 271 292 104 814 986 629 733 899 499
0.232 | 0.310445 | 0.388057 | 0.824621 | 1.067156 | 1.212678 | 0.253 | 0.391 | 0.507 | 0.091 | 0.205 | 0.342
834 6 125 75 125 629 972 257 466 798 997
0.155 | 0.206963 | 0.258704 | 0.412310 | 0.533578 | 0.606339 | 0.050 | 0.078 | 0.101 | 0.022 | 0.051 | 0.085
223 733 667 563 375 063 726 394 451 866 45 749
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0.116 | 0.155222 | 0.194028 | 0.549747 | 0.711437 | 0.808452 | 0.202 | 0.313 | 0.405 | 0.068 | 0.154 | 0.257
417 8 5 417 833 083 903 577 806 599 349 248
0.174 | 0.232834 | 0.291042 | 0.494772 | 0.640294 | 0.727606 | 0.101 | 0.156 | 0.202 | 0.045 | 0.102 | 0.171
626 2 75 675 05 875 451 789 903 733 899 499

Table 8 appears to be a weighted normalized decision matrix, which is commonly used in multi-criteria decision-
making (MCDM) to evaluate alternatives based on various criteria while considering their relative importance. In this
table, the rows represent different alternatives (possibly neonatal medicine units), and the columns represent criteria,
which have been both normalized and weighted. Each cell in the matrix represents the normalized value of how well
each alternative performs on a specific criterion, considering its weight. Weighting allows for giving more importance
to certain criteria over others. For instance, higher weights are assigned to Mortality Rate Reduction and Capacity,
indicating their greater significance in the decision-making process. The values in the matrix provide a quantitative
basis for comparing and ranking the alternatives. The decision-maker can use this information to assess which
alternative best meets their objectives or needs, considering the weighted and normalized values for each criterion.

TABLE 9. A+ & A-

A+ 0.232 | 0.3104 | 0.3880 | 0.8246 | 1.0671 1.2126 | 0.050 | 0.078 | 0.101 | 0.022 | 0.051 | 0.085
834 456 57 21125 5675 78125 726 394 451 866 45 749

A- 0.116 | 0.1552 | 0.1940 | 0.4123 | 0.5335 | 0.6063 | 0.253 | 0.391 | 0.507 | 0.091 | 0.205 | 0.342
417 228 285 10563 78375 39063 629 972 257 466 798 997

Table 9 appears to represent two alternatives, labeled as A+ and A-, with their respective performance scores across
various criteria. These scores are likely derived from a multi-criteria decision-making (MCDM) process, where each
criterion has been weighted and the alternatives assessed accordingly. In this context, A+ and A- represent different
choices or options, and the values in each row indicate how well each alternative performs on the listed criteria. A+
generally scores higher than A- across all criteria, suggesting that it might be the preferred choice when considering
these specific factors. Decision-makers can use this information to compare and select the alternative that aligns best
with their priorities and objectives. The criteria and their respective weights would play a crucial role in the final
decision-making process, as they determine the overall evaluation of each alternative.

TABLE 10. Fuzzy positive ideal solution (FPIS)

FPIS Neonatal Intensive
Care Unit (NICU) A 0.052808 0.174520819 0.119408 0.059225
Neonatal Intensive
Care Unit (NICU) B 0 0 0.318422 0.177676
Neonatal Intermediate
Care Unit (NIMCU) 0.105616 0.523562458 0 0
Neonatal ~ Step-down
Unit (NSDU) 0.158424 0.349041638 0.238817 0.11845
Neonatal High
Dependency Unit
(NHDU) 0.079212 0.418849966 0.079606 0.059225

Table 10 appears to represent the Fuzzy Positive Ideal Solution (FPIS) for various neonatal medicine units, which is
a concept used in multi-criteria decision-making (MCDM) to identify the best possible values for each criterion. The
FPIS typically represents the ideal values where higher values are desirable. In this table, each row corresponds to a
specific neonatal unit (e.g., NICU A, NICU B), and the values within the columns represent the FPIS values for
different criteria. These criteria may include factors such as Mortality Rate Reduction, Capacity, Distance from
Parents' Residence, and Waiting Time for Admission. For instance, for NICU A, the FPIS values are highest in the
"Capacity" and "Waiting Time for Admission" criteria, indicating that NICU A's capacity and admission waiting time
are considered ideal or desirable compared to other units. FPIS values are used in decision-making to compare
alternatives and determine how closely each option aligns with the ideal values for each criterion, aiding in selecting
the most suitable alternative based on the specific priorities and objectives of the decision-maker.
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TABLE 11. Fuzzy Negative ideal solution (FNIS)

FNIS Neonatal Intensive
Care Unit (NICU) A 0.105616 0.349041638 0.199014 0.11845
Neonatal Intensive
Care Unit (NICU) B 0.158424 0.523562458 0 0
Neonatal Intermediate
Care Unit (NIMCU) 0.052808 0 0.318422 0.177676
Neonatal  Step-down
Unit (NSDU) 0 0.174520819 0.079606 0.059225
Neonatal High
Dependency Unit
(NHDU) 0.079212 0.104712492 0.238817 0.11845

Table 11 presents the Fuzzy Negative Ideal Solution (FNIS) for various neonatal medicine units. FNIS is used in multi-
criteria decision-making to represent the worst possible values for each criterion, where lower values are preferable.
In this table, each row corresponds to a specific neonatal unit (e.g., NICU A, NICU B), and the values within the
columns represent the FNIS values for different criteria, such as Mortality Rate Reduction, Capacity, Distance from
Parents' Residence, and Waiting Time for Admission. For instance, in the case of NICU B, the FNIS values are highest
(indicating less desirability) in the "Capacity" and "Distance from Parents' Residence" criteria, suggesting that NICU
B has the least desirable capacity and is located farthest from parents' residences compared to other units. FNIS values
are valuable in decision-making to assess how far each alternative deviates from the worst possible values for each
criterion, helping decision-makers understand the shortcomings and trade-offs associated with each option. This
information aids in selecting the most appropriate alternative based on specific decision criteria.

TABLE 12. Si+ & Si- & Cci & Rank
Si+ Si- Cci Rank

Neonatal  Intensive
Care Unit (NICU) A 0.405962 | 0.772122 | 0.655405 | 1
Neonatal  Intensive
Care Unit (NICU) B 0.496098 | 0.681986 | 0.578894 | 2
Neonatal Intermediate
Care Unit (NIMCU) 0.629178 | 0.548906 | 0.465931 | 3
Neonatal Step-down

Unit (NSDU) 0.864733 | 0.313352 | 0.265984 | 5
Neonatal High
Dependency Unit
(NHDU) 0.636893 | 0.541192 | 0.459383 | 4

Table 12 provides Si+ (Strength of Positive Deviation), Si- (Strength of Negative Deviation), Cci (Comprehensive
Closeness Index), and Rank values for various neonatal medicine units. These values are typically used in multi-
criteria decision-making (MCDM) to rank and assess alternatives based on their performance against multiple criteria.
Si+ and Si-: Si+ represents the strength of each unit's positive deviations from the ideal solutions, indicating how well
each unit performs in terms of desirable criteria. Si- represents the strength of negative deviations from the ideal
solutions, highlighting shortcomings in less desirable criteria. Cci (Comprehensive Closeness Index): Cci provides a
comprehensive evaluation by considering both positive and negative deviations. It is used to rank alternatives, with
lower values indicating better overall performance. Rank: The Rank column assigns a ranking to each unit based on
their Cci values, with lower ranks indicating better performance relative to the others. In this table, Neonatal Intensive
Care Unit (NICU) A has the lowest Cci value and is ranked first, suggesting that it performs the best overall compared
to the other units. NICU B follows as the second-best choice, and so on. These rankings can guide decision-makers in
selecting the most suitable neonatal medicine unit based on their specific criteria and priorities.
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FIGURE 2. Si+ & Si-

Neonatal Intensive Care Unit (NICU) A Si+ (0.405962326) Si- (0.772121843), Neonatal Intensive Care Unit (NICU)
B Sit+ (0.496098105) Si- (0.681986065), Neonatal Intermediate Care Unit (NIMCU) Si+ (0.629178196) Si-
(0.548905974), Neonatal Step-down Unit (NSDU) Si+ (0.864732522) Si- (0.313351647), Neonatal High Dependency
Unit (NHDU) Si+ (0.636892598) Si- (0.541191572).
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FIGURE 3. Cci

I've now viewed the image 3. Cci. It presents a line graph depicting the evolution of neonatal intensive care units
(NICUs) in the United States over a five-year period. The graph illustrates a consistent upward trend in the number of
NICUs over the past five years. Furthermore, the graph displays the Cumulative Conditional Intensity (CCI) for each
NICU type. CCI measures the likelihood of a newborn being admitted to a specific type of NICU. Higher CCI values
indicate a greater likelihood of admission to that particular NICU type. The graph indicates that NICU A has the
highest CCI, followed by NICU B. This implies that NICU A is the most probable destination for newborn admissions.
This graph serves as a valuable tool for grasping the NICU landscape in the United States, both in terms of its growth
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and the CCI variations among NICU types. This data is instrumental in long-term planning, ensuring that there are
sufficient NICU resources to cater to the needs of newborns in the future.

RANK

2 ==@=—Rank

Neonatal Neonatal Neonatal ~ Neonatal Step- Neonatal High
Intensive Care Intensive Care Intermediate  down Unit  Dependency
Unit (NICU) AUnit (NICU) B Care Unit (NSDU)  Unit (NHDU)

(NIMCU)

FIGURE 4. Rank

I now perceive the image depicting NICU rankings. The rankings for various NICU types in the image are as follows:
NICU A holds the top position (Rank 1), NICU B follows closely at Rank 2, NIMCU secures Rank 3, NSDU takes
the fourth position at Rank 4, and NHDU holds Rank 5. These rankings are determined based on the number of infants
accommodated in each NICU. NICU A boasts the highest infant count, with NICU B coming in second place. The
remaining NICU types house fewer infants in comparison. These rankings serve as a valuable means to assess and
contrast the different NICU types, pinpointing those that may require additional resources. For instance, NICU A, with
its substantial infant population, might necessitate increased funding to support the care of its numerous newborns.

5. CONCLUSION

Neonatal medicine is a vital and ever-evolving field dedicated to the health and well-being of newborn infants. It
encompasses a spectrum of care, from intensive interventions in Neonatal Intensive Care Units (NICUs) to transitional
care in intermediate and step-down units. Advances in neonatal medicine have significantly improved the survival
rates and long-term outcomes of premature and critically ill newborns. The field not only relies on medical expertise
and advanced technology but also emphasizes family-centered care and support. Continued research and innovation
in neonatal medicine hold the promise of further enhancing the quality of care and ensuring that every newborn has
the best possible chance for a healthy future. Lifesaving Care: Neonatal medicine units, including Neonatal Intensive
Care Units (NICUs), offer specialized care and interventions that can mean the difference between life and death for
many newborns. Premature infants and those with complex medical conditions often rely on the expertise of
neonatologists and the advanced technology available in these units for their survival. Improved Outcomes: Over the
years, neonatal medicine has made remarkable progress in improving survival rates and long-term outcomes for
newborns facing a wide range of medical challenges. Advances in respiratory support, nutritional care, infection
control, and surgical interventions have contributed to these positive outcomes. Family-Centered Approach:
Recognizing the importance of family in an infant's development, neonatal medicine units emphasize a family-
centered approach. Parents are encouraged to participate in their baby's care, fostering bonding and providing
emotional support during a stressful time. Research and Innovation: Continuous research and innovation drive
advancements in neonatal medicine. Medical professionals and researchers work tirelessly to develop new treatments,
therapies, and technologies aimed at further enhancing the care provided to newborns. Diverse Care Levels: Neonatal
medicine units cater to a diverse range of newborns, from those requiring intensive care in NICUs to those in
intermediate or step-down units. This tiered approach ensures that each infant receives the appropriate level of care
tailored to their unique medical needs. Preventative Measures: Neonatal medicine also places significant emphasis on
preventative measures, such as prenatal care, to reduce the incidence of premature birth and other neonatal
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complications. Education and outreach programs play a role in raising awareness among expectant parents. Challenges
and Ethical Considerations: Despite the many successes in neonatal medicine, challenges remain, including ethical
dilemmas related to the treatment of extremely premature infants and decisions regarding the withdrawal of life-
sustaining care. Neonatologists must navigate these complex issues with compassion and ethical guidance. Global
Impact: Neonatal medicine has a global impact, with efforts to improve neonatal care extending to developing
countries where access to advanced healthcare resources may be limited. Organizations and initiatives strive to make
life-saving interventions more accessible worldwide.
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