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Abstract— The Infant Mortality Rate (IMR) is one of the
main components to determining the degree of health and
welfare people in the country. Indonesia is quite high IMR rate
compared to Southeast Asian for of yellow fever. This fever
usually appears in babies called new born jaundice. Babies can
experience physiological and pathological depending on the
symptoms. Parents often have difficulty distinguishing the
difference between normal and severe fever without further
examination, so that they do wrong in the initial treatment.
Responding to the problems, it is necessary to conduct research
on" Application of Fuzzy Logic Sugeno Methods for Diagnosis
Yellow Fever". The aim of this research to minimizing IMR
because this application can be used anytime and anywhere
before being taken to the hospital. Sugeno Fuzzy logic is suitable
method because it is very flexible to accepts tolerance for data
that is not completely correct or wrong when they confused in
determining the level of severity. This application will be carried
out with an evaluation by expert using UAT (User Acceptance
Testing) method to validation and verification. The output of
this application is able to provide information about the
percentage of the severity of yellow fever, history of diagnosis so
that the condition of each user who uses the system can be
monitored, initial treatment solutions.
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I. INTRODUCTION

Life expectancy is an indicator in the health sector, but
there is another important measure, namely the number of
infant or children who die. They are more susceptible to
disease and unhealthy living conditions, therefore the fourth
goal of the Millennium Development Goals (MDGs) is to
reduce the number of child deaths [1]. One of the main
components in determining the degree of health and welfare
people in the country, which is seen from the Infant Mortality
Rate [2]. By looking at the infant mortality rate, we known
that the quality of a country's health seen by the infant
mortality rate. If it is high so the quality of country’s health
is relatively low. Ilud()ncsial. the infant mortality rate is
currently low. The results of the Indonesian Demographic
Health Survey (IDHS) in 2017 the infant mortality rate was
recorded at 24 per 1000 live births, which means 1 of the 42
babies died in the first year of life. This figure is already lower
than the 2012 IDHS, which shows the infant mortality rate of
32 per 1000 live births |B Although the mortality rate has
decreased, however, the infant mortality rate in Indonesia is
still high compared to other ASEAN countries such as

Vietnam, Brunei Darussalam, Thailand, Malaysia and
Singapore (Ministry of Women's Empowerment and Child
Protection and the 2018 Central Bureau of Statistics).

Yellow fever is often called jaundice or neonatal jaundice
occurs in newborns (0-1 months of age). It is a yellow stain
that appears on the sclera (white membrane of the eye) and
baby's skin caused by a buildup of bilirubin (yellow pigment
in bile, blood and stool). It is divided into two, namely
physiological  jaundice and  pathological  jaundice.
Physiological jaundice can be seen that the yellow symptom
still at a normal stage in newborns. The newborn’s liver
function is not work optimally. Pathological jaundice is a
symptom of abnormal jaundice in infants that can be caused
by a discase that attacks liver function [4]. Babies who
diagnosed pathological jaundice need special treatment,
namely light therapy to prevent symptoms become more
worse [5]. Jaundice almost have the same symptoms, so that
parents difficult to distinguish without further examination by
a doctor. Meanwhile, baby examinations at the public health
only once a month in Posyandu. Lack of awareness from
parents became a high-risk infant death for babies.

The objective of this research is to create an website
application for the diagnosis of a yellow fever so that users
can access easily anywhere and anytime. It is able to provide
information about the percentage of the severity of jaundice,
history of diagnosis so the user can be easily to monitor,
solutions based on the percentage of severity so the user can
take fast response before checked to the nearest hospital. The
final results of this system will be carried out in an evaluation
stage before being launched or published to the user. The
verification will be carried out to the experts, namely doctors
and carried out market tests using the (UAT) User
Acceptance Testing method to determine the percentage of
the level of acceptance of information systems in the
community.

II. RELATED WORKS

The growth of information technology is increasing lately,
person gain the information from website. The collaboration
between website and expert will help people to make an
application that can think like an expert [6]. Web based
application are cross platform and easily accessible. It is
accessible anywhere and anytime, throughout you hzlvecess
to a device with an internet connection [7]. Fuzzy logic is very
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flexible and very simple mathematical concept that is easy to
understand. The Sugeno is a method that corrects weaknesses
ll are owned by pure fuzzy[8]. The Sugeno fuzzy logic is
consequent in the form of equation constants by Sugeno order
zero and seemingly from the research results gained by the
error value most low, so it can be said to be close to zero[9].
The Fuzzy Sugeno can integrated with Neural Networks
(NN), Genetic Algorithm (GA) or other optimization
techniques method so the system can fit to the system
characteristic efficiently [10].

1. METHODS

The research method is a prototype. Prototypes are
beneficial for getting requirements, generating user feedback
and identifying, verifying or mitigating risks in a project [11].
It is an iterative, trial-and-error process that happens among
the developers and the users [12]. There are 5 steps shown at
Fig 1: communication, quick plan, modeling quick plan,

construction of prototype, development delivery and
feedback.
Guick plan
Communication| \
Madelin
Quick design
Doployment
s pe—
profotype

Fig. 1. Prototype Method

Communication is the meeting during process to ensure
requirement application run effectively by communication
between analyst and the client. Mostly errors this stage is due
to poor communication between them [13]. Communication
can do by collecting data with interview or observation or
literature or questioner. In this research will do
communication with doctor, cadre in Posyandu and parents.

The qla( plan step is a simple design of the system
created but it is not a full design. It gives a shorter idea of the
system to the user. It will help in developing the prototype and
shown with a functional requirement and non-functional
requirement. Modeling quick design is implementation from
last step into diagram and data flow diagram.

The construction of prototype is designed mock up based
on the information collected from modeling quick design.
This design is implemented into code program based on web
platform called deployment step. The last step of developing
is check the feedback to know the accurate of system before
launch into client. This method is cycle so it should be come
bea to client to communication and show proposed system.
It is presented to the client for an initial evaluation. It help)
find out the power and lack of the system. Correction are
collected from the client and provided to the developer for the
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best result. You need to refine according to the client’s
feedback. This step will not over until all the requirements
client are fulfilled.

IV. RESULT AND DISCUSSION

A. Communication

Conduct a problem analysis regarding the infant mortality
rate in Indonesia, which is still relatively high compared to
other countries. After reviewing the Ministry of Health's
research results, it was found that several provinces had the
highest contributor to infant mortality, one of which was East
Java. Inthe 2017 East Java BPS data, it was found that Jember
Regency was included in the three districts with the highest
infant mortality rates, so this problem requires special
attention. Of the several causes of death in infants, one of them
is due to jaundice in new-born’s (Jaundice Neonatorum)
which cannot be distinguished in severity so what often
happens is the wrong handling process. From these problems,
an information system is needed that can provide information
about neonatal jaundice and proper handling methods so that
it can reduce infant mortality due to neonatal jaundice.

After obtaining a solution to the problems that occurred, a
literature study was carried out by reading books and various
journals from previous research and conducting interviews
with a doctor. The following is a list of questions about and
answers that the author gets after conducting the interview
shown in Table I.

TABLE L TABLE OF INTERVIEW
No question Answer
‘What is the | Jaundice suffered by babies can be classified |
characteristics into 2 types. namely normal (physiological)
of a baby jaundice and abnormal  (pathological)
which affected | jaundice. Of the two types of jaundice. they
1 by symptoms have almost the same symptoms, such as a
of jaundice? baby's skin that looks yellow to greenish,
does not want to drink breast milk (AS]), the
sound of the baby's crying is very high. the
baby's stool is pale and the level of blood
bilirubin (yellow pigment) increases.
How to The s : of th ¢ of iaundi
distinguish e .',ympu)m.s‘ of the two _Ly_pjee, of jaundice
between the are E_ll‘ll_lt)h‘l L_t?c same in facL, itisquite d|ff|f. ult
. cof a to distingnish if only seen from the physical
E;glmgt}" ° symptoms. Further laboratory tests of the
2 b 3-' ving baby's bilimbin levels are needed. But apart
physiological from physical symptoms and examination. it
[noruwl)_aud can also be seen from the factors that
pathological . . o
§ influence the occurrence of jaundice in
(dan gerous) babies
jaundice?
‘What factors Factors that affect jaundice in babies are the
can affecta gestational age when the baby is born such as
baby having being born at a premature or normal age, the
3 Jjaundice? baby's weight, and the degree of jaundice
experenced by the baby by looking at the
distribution of yellow in the baby's limbs and
| the history of the baby's mother's pregnancy.
How detailed The categories of each factor, first for
are the gestational age can be classified into preterm
categories of age (premature), term (normal) and over
each factor? months (posterm). Second, the baby's weight
is classified into low birth weight, moderate
4 birth weight (normal) and over birth weight.
For the degree of jaundice, referring to the
Kramer Method, it can be divided into 5,
namely the degree of jaundice 1 in the head
and neck area, 2 to the upper body. degree of
jaundice 3 to the lower body to the legs.
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No guestion Answer Membership function plots °' 181
degree of jaundice 4 to the arm, lower leg, Prematur ' Normal ' Postem
knee and jaundice 5 degrees to the palms and
feet. If for a history of pregnancy such as a
baby's mother who has previously had a baby
with symptoms of jaundice or not
[s the treatment | The treatment of babies suffering from 05
required by physiological jaundice is clearly different
infants with from that of babies suffering from
physiological pathological jaundice. Because when the
5 jaundice as the baby  experiences jaundice normally r ; o) r 3
same as with (physiologically) the parents can take care of 0 32 6 38 i6
pathological the baby independently. But when the baby st variabie ®L s
jaundice? has pathological jaundice, parents must act . .
carefully. Treatment should be carded out by Fig. 3. Membership Function of Age
a more skilled person, namely a doctor. . oot points:
How to cure a ‘When a baby with physiological jaundice can r “e'ﬁ.’“hb tunnhm Iplota 7 =
baby who has be treated by ex posing the baby to the sun for Kurang Normal Lebih
Jjaundice some time. With such treatment, jaundice in )
symptoms babies can gradually disappear. But if the
according to baby with pathological jaundice can not if it
the type of is done in the sun only. The treatment that is L ]
6 Jjaundice being done must first look at the severity of the
suffered? jaundice that occurs. If the pathological
jaundice is still quite severe. phototherapy
can be performed on the baby. If the 0 . : = . s

pathological jaundice is severe, the baby is
required to have a blood transfusion so that
the jaundice in the baby can be resolved
quickly

B. Quick Plan

Data is obtained after conducting the interview process,
and can identify the needs that will be used to build a system
both functional and non-functional requirements. The user of
this system are admin and general user who need this website
to solve their problem. The input of this system are age,
weight, jaundice degrees will process by fuzzy Sugeno shown
in fig 2.

s

[Tingkalikieni sSugeno

E

1o}
(sugena)

BeratBayi

Tingkatlkterus:
=

Fig.2. Proces Fuzzy Sugeno

The input of fuzzy Sugeno variable is shown in table II
and revealed in the fuzzification process on figures 3 to 5.

TABLEII INPUT VARIABEL
No variable category Value
1 age premature 28 — 36 weeks
Normal 36 — 40 weeks
postrema 41 - 43 weeks
2 Weight less 1800 — 2500 gram
normal 2500 — 3500 grams
more 3500 — 4000 grams
3 degress Normal 0-1
enough | 2-3
high | 3-5

inout vadabile “BeratBayi®

Fig. 4. Membership Function of Weight

Membership function plots °*' ©"* 181
Normal CukupTinggi Tinggi
0p N n n t n n n r N
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Fig.5. Membership Function of Jaundice degress
C. Modeling Quick Design

An analysis of the system design built by modeling the
system by diagram and data flow diagram show on fig 6-7.
The system has two users namely admin and normal user.
Admin can enter admin data, membership data, variable data
and rule data. From the data entered, the admin gets admin
account information, variable information, membership
information and regulatory information from the system. For
users, they can enter diagnostic data, baby data and user
account data. From the data entered by the user in the system,
the user can receive information on diagnosis results, baby
information and user account information.

Dsts Kearggstssn r Data Diagnasis
Dats vanaze! 1 Dists Bayi
Dint Liser
Data Asuran
Ry
1
Admin SI DIAGMOSIS IKTERUS | —
HESHATORUM
LY ) r
Infa Adenin e b -
vl || N S
Info Keanggataan Indo Bayi-
Info Aturan o Disgrs

Fig. 6. Diagram Context
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Fig.7. Data Flow Diagram
D. Construction Of Prototype

This step is carried out development of the system design
that has been made previously shown in fig 8 shown about
the features of the system. Fig 9 shown a diagnosis feature
who user input the variable. Fig 10 shown a result of
diagnosis, the result and the percentage degrees of jaundice.
- -

Hai user. Selamat Datang |

Fig. 10. Result Diagnosis Feature
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E. Deployment Delivery and Feedback

Blackbox testing 1s a functionality test on the system. This
test aims to determine the function of all features on the
system that are running according to the scenario or not.
There are 10 questions about the usability of interface system
in the questionnaire distributed to users with 5 answer
choices, namely strongly disagree, disagree, normal, agree
and strongly agree. The calculation of five user's answer is
completed with the percentage of the answers for each answer
choice. The result of questionnaire shown in table III. From
the Table 1V we can said that the system running in 77,87 %
it means very good for usability testing.

TABLEIIL THE RESULT OF QUESTIONNAIRE

No Question Value Average of
percentage

(%)

Amount | Average | %
Usability

1 Is the 20 4 80
information
provided by
the system
easy 1o

| understand?

2 Is the location 23 4.6 92
of the menu
on the system
easily
recognized or
seen by the
user?

3 Is this system 18 36 72
easy 1o leam
and
understand?

4 Is the system
display
comfortable to 17 34 68
use for the
user?

5 is the system
display 19 38 76
attractive?

71.6%

User Satisfaction

1 Can this 20 4 80 76%
system solve
user
problems?

2 Is the system 18 36 72
running
according to
user

| expectations?

3 what is the 20 4 80
level of user
satisfaction ?

Metric System

1 Is the menu on 20 4 80 B0%
the system can
be run
propery?

2 Are the 20 4 80
buttons in the
menu working
propery?

Average T787%
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_n TABLE IV. THE LEVEL OF CRITERIA RESULT
No Score (%) Criteria
1 2000 — 36,00 Poor
2 3601 —52,00 Fair
3 5201 — 68,00 Good
4 68,01 — 84,00 Very Good
5 8401 - 100 Excellent

V. CONCLUSION

The system is able to provide information about the
percentage of the severity of jaundice, history of diagnosis so
the user can be easily to monitor, solutions based on the
percentage of severity so the user can take fast response before
checked to the nearest hospital using fuzzy Sugeno method.
The verification result carried out to the experts, namely
doctors with 80 % accuracy and carried out market tests using
the (UAT) User Acceptance Testing method with 77 87%
accuracy result.
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