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ABSTRACT 

 

 

Objective: To analyze the factors most related to the incidence of neonatal sepsis at Ulin Hospital 

of Banjarmasin in 2016 

Method: This research used Rapid Miner simulation model with population of all newborns at Ulin 

Hospital of Banjarmasin in 2016 and the sample size was 210 infants consisting of 105 infants with 

neonatal sepsis and 105 infants without neonatal sepsis. The analysis used Algorithm C.45 

(Decision Tree) to see the accuracy level, and Root Mean Squared Error. 

Results: The factors most closely related with the incidence of neonatal sepsis were gestational age 

≤ 33.5 weeks with the strong power of relationship (0.643), accuracy rate of 80.95%, and mean 

error rate of 0.401. 

Conclusion: Infants born with a gestational age < 33.5 weeks are at risk of having neonatal sepsis 

while those born with a gestation age > 33.5 weeks are at risk when the born with asphyxia 

complication, birth weight ≤ 3875, and temperature> 37oC accompanied by labor trauma. Infants 

born with body temperature ≤ 37oC are at risk of having neonatal sepsis when it is accompanied by 

pregnancy complication such as premature rupture of membranes. 
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I. INTRODUCTION 

Neonatal sepsis is one of the major 

causes of death in newborns, especially at 

the beginning of birth. Neonatal sepsis can 

be categorized as early and late neonatal 

sepsis; 85% of newborns are infected at the 

onset of birth, 5% are infected at 24-48 

hours, and the rest occur at 48-72 hours. The 

incidence of neonatal sepsis varies from 7.1 

to 38 per 1000 live births in Asia, 6.5 to 23 

per 1000 live births in Africa, and 3.5 to 8.9 

per 1000 live births in South America and 

the Caribbean whereas in the United States 

and Australian the incidence of neonatal 
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sepsis ranges from 1.5 to 3.5 per 1000 live 

births [1]. 

Neonatal sepsis and septic shock 

complications cause an increase in the 

morbidity and mortality of newborns for 

years. According to the World Health 

Organization (WHO), 130 million children 

are born each year, and about 4 million die 

each year and 36% die due to infection. One-

half of newborn deaths with very low birth 

weight in the first seven days of life are from 

severe infections [2]. 

Based on the results of the 2012 

Indonesia Demographic and Health Survey 

(IDHS), the number of neonatal deaths 

decreased from 20 per 1000 live births in 

2007 to 19 per 1000 live births in 2012. 

However, the decline still needs attention 

because neonatal mortality has contributed to 

infant mortality by 56%. According to the 

results of the 2013 Basic Health Research 

(Riskesdas), the percentage of toddlers (0 - 59 

months) with LBW was 10.2% where the 

problem of LBW occured in preterm birth and 

this increased the tendency to complications 

and infection or sepsis [3]. By looking at the 

high risk of mortality and various 

complications attacking in the first week, each 

newborn should get a standardized 

examination more often (at least 2 times) 

within the first week. This step is done to 

detect early if there is disease or a sign of 

danger to the neonate so that help can be 

provided immediately to prevent the 

occurrence of complications that can cause 

death [4]. 

In Indonesia, South Kalimantan 

Province ranked fifth in the figure of infant 

mortality in 2005 at 41 per 1000 live births. 

The data was above national average of 39 

per 1000 live births. In addition, infant deaths 

in 2011, 2012, and 2013 were recorded at 77 

cases, 67 cases, and 84 cases, respectively. 

From the data, an increase in infant mortality 

is seen in the last two years. The two-thirds of 

the deaths occurred in the neonatal period (28 

days of the first life) due to low birth weight 

(LBW), prematurity, asphyxia, and neonatal 

infection (sepsis) [5]. Neonatal mortality can 

be prevented by early detection of the risks 

occurring in neonates by conducting 

standardized examinations at the 

independently practicing midwives, maternity 

homes, and hospitals. Ulin Local Hospital of 

Banjarmasin is the first referral hospital in 

Banjarmasin that accepts BPJS services for 

the South Kalimantan Region, the incidence 

of sepsis in 2013 was 46 cases (1.6%) of 2904 

cases, in 2014 the incidence of sepsis 

decreased to 21 cases (0.7%) of 2877 cases, 

and in 2015 increased to 81 cases (14.81%) of 

547 cases so it is necessary to do research on 

factors related to the incidence of neonatal 

sepsis. 

 

II. RESEARCH METHODS 

The method used in this research was a 

simulation model using Rapid Miner by using 
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Algorithm C.45 (Decision Tree) to build a 

structure of decision tree. 

The population in this study was all 

neonates in the Ulin Hospital of Banjarmasin 

in 2016, while the sample size was all 

population of neonatal sepsis by 105 infants 

and neonates who did not have neonatal 

sepsis by 105 infants; thus, the number of 

samples in this research was 210 infants. 

The analysis in this research was done 

to see the level of accuracy using Root Mean 

Squared Error of classification method C.45 

(Decision Tree). 

 

III. RESULTS 

 

 

 

 

 

 

 

 
 

 

 

Picture 1 The Result of Decision Tree Algorithm Analysis 

 

The results of analysis using Decision 

Tree found that the accuracy rate of this 

research was 80.95%, with the power of the 

relationship of 0.643 or it can be said strong 

with the mean error level of 0.401. It was 

found that most factors related to the 

incidence of neonatal sepsis were gestational 

age and asphyxia. The gestational age ≤ 33.5 

weeks was at risk of sepsis, whereas at the 

gestational age > 33.5 weeks the sepsis 

incidence was affected by asphyxia. 

In the case of gestational age more than 

33.5 weeks with asphyxia, the incidence of 

neonatal sepsis was influenced by factors of 

asphyxia types and infant temperature. If 

asphyxia was severe, it might result in sepsis, 

whereas if asphyxia was moderate, the 

occurrence of sepsis might occur if the 

infant’s weight was ≤ 3875 grams and the 

body temperature was more than 37oC. If the 

infant's body temperature more than 37oC 

could directly cause sepsis. It could also occur 

if it was accompanied with birth trauma such 

as Cephal Hematom and Hydrocephalus while 

for the body temperature ≤ 37oC sepsis could 

occur if it was accompanied by premature 

rupture of membranes (PRoM). PRoM could 

cause sepsis when it happened more than 12 

hours. For PRoM more than 24 hours, the 

occurrence of sepsis tended to be influenced 

by maternal age, ie, less than 25 years. 

 

IV. DISCUSSION 

The results showed that the gestational 

age of ≤ 33.5 weeks had a high risk of the 

occurrence of neonatal sepsis, because infants 

born at the preterm have a high risk of 

neonatal infection due to low immunity in the 

infant. In addition, infants born at the preterm 

tend to get invasive treatments and procedures 

that have a chance of infection. 

Infants born preterm have lower 

immune defenses compared to those born at 

term. Low immunity in infants leads to 
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decreased chemotaxis activity and the ability 

to sync microorganisms. Neonatal sepsis 

occurring in the preterm has a mortality risk 

of 60% while in the aterm it is only 40% [6]. 

The study results of the Dini, et al. 

(2016) in the same hospital as this study 

mentioned that gestational age had a 

relationship with the incidence of neonatal 

sepsis with a p value of 0.000 and OR of 

6.256. This shows the high risk of gestational 

age that has a risk of having neonatal sepsis 

six times greater than the low risk gestational 

age. The study results of Anggraini, et al. 

(2013) also mentioned that 64.6% of neonatal 

sepsis occurred in infants born at gestational 

age less than 37 weeks [7,8]. 

This suggests that the gestational age 

less than 37 weeks affects the occurrence of 

sepsis because the passive transport of 

immunoglobulin begins at gestational age of 

8-12 weeks via the placenta, and enters the 

fetal circulation in the infant at the gestational 

age of 30-40 weeks so that if the infant born 

at gestational age <37 weeks, it has immature 

immunity and lacks IgG antibodies against 

certain bacteria because these antibodies do 

not cross the placenta from mother to fetal 

blood until the late pregnancy. Therefore, 

preterm infants are more susceptible to 

infection and infection is easy to happen 

[9,10]. 

The early onset of sepsis will increase 

as much as 56% if the neonate is born with a 

gestational age of 24- 25 weeks and 9% if the 

neonate is born at gestational age > 34 weeks. 

In addition, premature infants are also often 

carried out invasive measures such as 

mechanical ventilation, intravascular catheter, 

and parenteral nutrition, resulting in bacterial 

transmission in the neonate, and the presence 

of Patent Ductus Arteriosus (PDA), 

Necrotizing Enterocolitis and chronic lung 

disease may increase the risk of neonatal 

sepsis [11,17,18]. 

The results of the study found that in 

addition to the gestational age ≤ 33.5 weeks, 

gestational age> 33.5 weeks could also affect 

the incidence of neonatal sepsis if the infant 

had asphyxia at birth. This is in accordance 

with the results of a study conducted by 

Roeslani, et al (2013) that infants born from 

gestational age of 37-42 weeks have the 

possibility of sepsis especially in Indonesia. 

This is because there are deliveries that are 

still not done at health facilities and not 

assisted by trained health personals. As for 

infants born at gestational age > 42 weeks, 

they may also have neonatal sepsis; this is 

because post mature infants have a risk of 

occurring meconium aspiration syndrome and 

asphyxia. Meconium aspiration syndrome is a 

respiratory disorder in the newborn caused by 

the entry of meconium into the lung before or 

around the time of birth due to stress on the 

fetus. Meconium is associated with an 

increased incidence of neonatal sepsis in intra 

uterine infection because it can alter 

bacteriostatic properties of amniotic fluid and 

inhibit immune defenses [9,12]. 
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Other factors such as complications in 

labor such as prolonged stage I and stage II 

may also facilitate germs to enter the 

respiratory tract resulting in fetus’ infection in 

the uterus and then the infant is born with 

asphyxia [13]. 

The condition of neonatal asphyxia at 

birth can cause neonatal sepsis if the birth 

weight is ≤ 3875 grams and the body 

temperature is more than 37oC. If the infant is 

born with low birth weight, the infant will 

likely have a high risk of neonatal sepsis 

because the maturity of the organs is not 

perfect, resulting in complications or even 

death. The study results of Hasanah, et al. 

(2016) mentioned that low birth weight will 

have a greater risk of sepsis 3.607 times than 

normal birth weight. This is because infants 

with low birth weight have a chance of 

becoming infected in the womb causing the 

impaired uteroplacental blood flow; thus, the 

transport of various substances required by 

the fetus including immunoglobulin G (IgG) 

which play a role as body's defenses in the 

early life is disrupted [14]. 

Low birth weight not only occurs in 

preterm delivery but also in at term delivery; 

this is due to impaired growth of the fetus so 

that the infant is born smaller at the 

gestational age while the baby with normal 

weight in the first week of life will have 

weight loss due to breastfeeding problems. In 

addition, infant born with normal birth weight 

with complications of PRoM also need 

attention because they are at risk of neonatal 

sepsis although not directly, especially if the 

infant has hypothermia (≤37o C). Therefore, 

monitoring should be further required if the 

infant is born with PRoM complications and 

hypothermia as it may increase the risk of 

neonatal sepsis. The study results of 

Suwiyoga, et.al (2007) stated that the risk of 

early onset of sepsis in PRoM <12 hours is 

1.5 times, > 12-18 hours is 7 times, and > 18-

24 hours is 9 times. The results of this study 

showed that in addition to PRoM >12 hours, 

PRoM >24 hours also had risk of neonatal 

sepsis if the maternal age <25 years. This is in 

accordance with the results of Lestari’s study 

(2012) that the percentage of patients with 

neonatal sepsis based on the characteristics of 

maternal age in the age <20 years is 5.5%, 20-

35 years is 74% and > 35 years is 20.4%. 

Maternal age cannot be a direct risk factor for 

neonatal sepsis because from maternal age the 

complications experienced during pregnancy 

and labor will be reviewed [15,16]. 

In addition to the factor of labor 

complications, ie, PRoM, infants born without 

complications also need attentions so that 

monitoring and supervision should always be 

performed. When the rooming-in is done 

simultaneously to the infant’s care, infants 

can easily lose body’s heat if they are not 

treated properly by the mother and family. 

Inadequate care such as not maintaining the 

warmth of the infant will cause the loss of 

heat so the infant is easy to experience 

hypothermia. The symptoms of hypothermia 

are often not known by the mother or family; 
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however, the condition of hypothermia is 

often known if the infant shows signs of 

danger such as respiratory disorders and 

cyanosis, or when the infant look reluctant to 

be breastfed. 

The increased body temperature in 

infants (> 37oC) is a symptom of infection of 

a disease especially in infants with labor 

trauma such as Cephal Hematom and 

Hydrocephalus so that the possibility of 

neonatal sepsis occurs. Therefore, infants 

born with labor trauma need to be paid 

attentions in order to avoid infection. This is 

consistent with the results of Simbolon’s 

study (2008) that the incidence of neonatal 

sepsis according to labor history shows that 

the incidence of neonatal sepsis can be 2.142 

times greater in infants born with treatments 

than in normal-born infants [1]. 

 

V. CONCLUSION 

Based on the results of research and 

discussion it can be concluded that the most 

influential factor on the incidence of neonatal 

sepsis in hospitals. Ulin Banjarmasin The year 

2016 is 33.5 weeks gestational age, 33.5 

weeks' gestation can be a risk factor for 

neonatal sepsis if the baby is born with 

asphyxia complication, birth weight ≤ 3875, 

and baby temperature> 37o C accompanied by 

labor trauma while temperature The baby's 

body ≤ 37o C also has an infant's risk of 

having neonatal sepsis if accompanied by a 

pregnancy complication is premature rupture 

of membrane therefore needs attention and 

alertness to all newborns either born months 

or less months because neonatal sepsis is 

likely to occur if maternal delivery and 

pregnancy are accompanied by complications. 
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