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ABSTRACT 

 
Background: Neonatal hyperbilirubinemia is an occurrence where a serum bilirubin value of 5-
10mg/dL is obtained and is characterized by jaundice in newborns. This occurrence can be 
influenced by several factors, one of which is the birth weight of the baby <2,500 grams which is 
called Low Birth Weight (LBW). The incidence of LBW can be influenced by maternal age, infections 
that occurred before pregnancy, and one of them is gestational age LBW it self is one of the most 
critical health problems in various countries. Therefore, researchers are interested in finding the 
relationship between infant birth weight and gestational age with the incidence of neonatal jaundice. 
Subjects and Method: This was a cross-sectional study conducted in Rumah Sakit Umum Daerah 
Dr. Moewardi on Surakarta. The subjects of this study were 89 neonates who were included in the 
criteria. The population of this study were neonates with hyperbilirubinemia. Sampling was carried 
out retrospectively using patient medical records from January to December 2021, using purposive 
sampling technique. The dependent variable was incidence of hyperbilirubinemia. The independent 
variables were low birth weight and gestational age. The data were then processed using SPSS 
version 26 and analyzed using the chi-square test. 
Results: LBW and preterm increased the incidence of neonatal hyperbilirubinemia in neonates. 
Infants with LBW increased neonatal hyperbilirubinemia by 2.34 times compared to adequate birth 
weight, and this result was statistically significant (OR = 2.34; 95% CI = 1.58 to 3.47; p<0.001). 
Preterm infants increased neonatal hyperbilirubinemia by 2.55 times compared to term, and this 
result was statistically significant (OR = 2.55; 95% CI = 1.68 to 3.58; p <0.001). 
Conclusion: There is an important correlation between infant birth weight and gestational age with 
the incidence of hyperbilirubinemia in neonates in the perinatology room at Rumah Sakit Umum 
Daerah Dr. Moewardi, Surakarta. 
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BACKGROUND 

Neonatal hyperbilirubinemia is an event in 

newborns where a serum bilirubin value of 

5-10mg/dL is obtained which is characte-

rized by jaundice. It usually occurs in the 

first perinatal week which is often called 

physiological jaundice neonatorum (An-

desty et al., 2018). It can be influenced by 

several factors, including a history of 

asphyxia, hypoxia, infection, head trauma, 

hypoglycemia, and one of them is the birth 

weight of the baby <2,500 grams. Neonatal 

hyperbilirubinemia is a frequent cause of 

perinatal birth. Approximately 30-50% of 

newborn cases experience jaundice neona-

torum (Setiati and Rahayu, 2017). 

Low birth weight (LBW) is a health 

problem that requires attention in many 

countries. LBW often occurs in developing 

countries, especially countries with low 

socio-economic conditions (Hartiningrum 

and Fitriyah, 2019). 

LBW is one of the causes of hyperbili-

rubinemia in neonates (jaundice neona-

torum) from many other risk factors. A rise 

in bilirubin of 5-7 mg/dL or more in 24 

hours may indicate that the neonate has 

clinical manifestations of jaundice. Jaundice 

can occur with increased blood hemolysis 

due to short erythrocyte age, blood incom-

patibility hemolysis, G-6-PD enzyme defi-

ciency, and sepsis (Puspita, 2018). 

The World Health Organization 

(WHO) defines LBW as a baby whose birth 

weight is less than or equal to 2500 grams. 

LBW is classified by WHO into 3 groups, 

namely LBW (1500-2499 grams), Very Low 

Birth Weight (VLBW) (1000-1499 grams), 

and Extreme Low Birth Weight (ELBW) 

(<1000 grams). The Infant Mortality Rate 

(IMR), according to WHO, is 60-80% due to 

LBW. LBW infants have a greater risk of 

morbidity and mortality when compared to 

infants born with adequate body weight. 

LBW that occurs in developing coun-

tries has a percentage of 16.5%, which means 

it is twice as large when compared to deve-

loped countries which only obtained 7%. 

One of the developing countries is Indo-

nesia, which ranks third as a country with a 

high prevalence of LBW with a percentage of 

11.1% (Putri et al., 2019). 

The International Federation of Obste-

trics and Gynecology defines pregnancy as 

the process of fertilization or the union of 

spermatozoa (sperm cells) with ovum (egg 

cells) followed by the process of nidation or 

implantation. Calculation of the fertility 

phase until the baby is born, lasts 40 weeks 

or 9 months and 7 days, calculated from the 

first day of the last menstrual period 

(FDLM) or 10 lunar months or 9 months 

according to the international calendar. A 

40-week pregnancy is a normal pregnancy 

without interruption. Pregnancy usually 

takes place in three trimesters. The first 

trimester lasts for 13 weeks, then the second 

trimester for 14 weeks (14th week to 27th 

week), and in the third trimester for 13 

weeks (28th week to 40th week) (Evayanti, 

2015; Wijayanti and Suwito, 2019). 

Gestational age can be calculated from 

the first day of the last menstrual period. To 

find out the calculation is by the date of the 

last menstrual period minus 3 months, plus 

1 week or calculated from FDLM to the 

estimated day of birth (EDB). For gesta-

tional age has a time limit, the maximum is 

40 weeks or about between 9 months + 1 

week (Santi and Riana, 2016; Herman and 

Joewono, 2020). 

Neonatal hyperbilirubinemia can 

occur due to high levels of erythrocytes (so 

that the process of remodeling is often 

carried out or increased heme catabolism), 

short erythrocyte life span, and the physio-

logical process of the liver is not good 

enough or immaturity of liver function in 
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conjugating and excreting bilirubin. The 

liver organ in newborn babies that functions 

to process erythrocytes (red blood cells) 

cannot work optimally. Bilirubin is the main 

result of the breakdown of red blood cells by 

the reticuloendothelial system (Cholifah et 

al., 2017; Rohsiswatmo and Amandito, 

2018; Guerra Ruiz et al., 2021). 

Indirect bilirubin is bilirubin that is 

insoluble in water, so it requires albumin 

protein for transportation. This bilirubin has 

not undergone a conjugation reaction with 

glucoronic acid in the liver. This bilirubin is 

insoluble in water and is not found in urine. 

Normal bilirubin levels that occur in the 

blood for index bilirubin are 0.3-1.1 mg/dL. 

If the bilirubin level exceeds the normal 

value, it can cause yellow staining on the 

baby's body, and if the bilirubin level 

increases and accumulates in the baby's 

body, it can stain the skin and other body 

tissues (such as sclera, nails, mucosa, brain). 

An index bilirubin level of more than 5 

mg/dL will begin to show on the skin and 

sclera (Sari and Rizal, 2018; Guerra Ruiz et 

al., 2021). 

Bilirubin levels in low weight new-

borns are usually found to be around 5-

7mg/dL. However, after 7 days, usually the 

symptoms of jaundice will gradually disa-

ppear. LBW is also one of the many risk 

factors that can affect the state of neonates 

with hyperbilirubinemia (Sari and Rizal, 

2018; Hansen et al., 2020). 

Adequate gestational age (at term 

pregnancy) can give birth to babies who 

experience hyperbilirubinemia due to the 

function of the liver organs in infants who 

are not functioning optimally (immatura-

tion and low concentration of uridine 

glucuronosyl transferase diphosphoglucu-

ronate) and erythrocyte levels that tend to be 

high in the baby's body. If this occurs in 

premature infants, the risk is twice as high 

compared to at term infants. If on day 7 

bilirubin levels have decreased then, the 

condition of liver function has worked opti-

mally and reduces the risk of complications 

of pathological hyperbilirubinemia (Hansen 

et al., 2020; Khotimah and Subagio, 2021) 

 

SUBJECTS AND METHOD 

1. Study Design 

This study was an analytic observational 

study with a cross-sectional approach. The 

population in this study were all infants 

admitted to the perinatology room of 

Rumah Sakit Umum Daerah Dr. Moewardi 

(RSUD Dr. Moewardi) aged 0-28 days in 

January-December 2021. The subjects of 

this study were infants with physiological 

hyperbilirubinemia aged 0-28 days with 

LBW and LBW. Exclusion criteria were 

infants with hemolytic disorders and 

congenital abnormalities in infants and 

congenital abnormalities of infants from 

mothers. The population of this study were 

neonates who had hyperbilirubinemia. 

2. Population and Sample 

The determination of sample size was 

utilizing the correlative analytical sample 

size formula and obtained the minimum 

required sample of 47 people. Sampling was 

carried out retrospectively using patient 

medical records during January-December 

2021, using purposive sampling technique. 

The samples in this study were infants aged 

0-28 days with hyperbilirubinemia who 

were admitted to the perinatology room of 

Dr. Moewardi Hospital who met the inclu-

sion and exclusion criteria during January to 

December 2021. Sampling obtained 89 

medical records that fit the inclusion and 

exclusion criteria. The data were then 

processed using SPSS software version 26 

and analyzed using chi-square test to see the 

relationship between LBW and gestational 
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age with the incidence of hyperbilirubinemia 

in neonates.  

3. Study Variables 

The independent variables of this study were 

Infant birth weight and gestational age, 

while the incidence of hyperbilirubinemia 

was the dependent variable. 

4. Operational Definition of Variables 

Hyperbilirubinemia was the condition of 

infants aged 0-28 days admitted to the peri-

natology room with jaundice as indicated by 

the doctor's diagnosis listed in the infant's 

medical record at Rumah Sakit Umum 

Daerah Dr. Moewardi.  

Infant birth weight was birth weight of 

infants written in infant medical record data 

at Rumah Sakit Umum Daerah Dr. 

Moewardi. 

Gestational age was gestational age of the 

mother at the time of delivery of the baby 

recorded in the baby's medical record data at 

Rumah Sakit Umum Daerah Dr. Moewardi. 

The condition of infants aged 0-28 days 

admitted to the perinatology room with 

jaundice indicated by the doctor's diagnosis, 

the infant birth weight and gestational age 

recorded in the infant's medical record data 

at Dr. Moewardi Hospital. 

5. Study Instruments 

The hyperbilirubin infant was measured by 

the Laborat using a blood bilirubin measu-

rement kit at the examination after the baby 

is >2 days old. Data for infant weight measu-

rement using baby scales from the medical 

records. Data for gestational age of mother 

was measured by specialist pediatricians 

and specialist gynecologists.  

6. Data analysis 

The researcher analyzed whether there was 

a correlation between two variables. Consis-

ting of independent variables, namely infant 

birth weight and gestational age, with the 

dependent variable being the incidence of 

neonatal jaundice. The data correlation will 

be analyzed using the chi-square test on the 

Statistical Product and Service Solution 

(SPSS)  version 16 computer application.  

7. Research Ethics 

Research ethical issues including informed 

consent, anonymity, and confidentiality, 

were addressed carefully during the study 

process. The research ethical clearance app-

roval letter was obtained from the Research 

Ethics Committee at Dr. Moewardi Hospital, 

Surakarta, Indonesia with number: 820 / VI 

/ HREC / 2022. 

 

RESULTS 

1. Characteristics samples 

In this study, 89 samples were obtained. 

Table 1 shows that most babies with 

sufficient birth weight (SBC) are 58 cases 

(65.2%), while the rest with LBW are 31 

cases (34.8%). Most babies are born with 

term gestational age, there are 56 cases 

(62.9%), while the rest with preterm 

gestational age, there are 33 cases (37.1%). 

Babies born with hyperbilirubin are 45 cases 

(50.6%), while babies born without 

hyperbilirubin are 44 cases (49.4%).  

2. Analysis Bivariate 

Table 2 show that LBW (OR= 2.34; 95% CI= 

1.58 to 3.47) and preterm gestational age 

(OR= 2.55; 95% CI= 1.68 to 3.58) increased 

risk of hyperbilirubinemia. 

 

Table 1. Characteristics samples 
Independent Variable Frequency (n) Percentage (%) 

Infant Birth Weight   
   Low Birth Weight 31 34.8 

   Adequate Birth Weight 58 65.2 
Gestational Age   
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Independent Variable Frequency (n) Percentage (%) 
   Preterm 33 37.1 
   Atrem 56 62.9 
Bilirubin level   
   Hyperbilirubin 45 50.6 
   Non Hyperbilirubin 44 49.4 

 
Table 2. Analysis of the relationship between infant birth weight and gestational 
age of the incidence of neonatal hyperbilirubinemia 

Independent 
Variable 

Bilirubin 
OR 

Lower 
limit 

Upper 
limit 

p 
Hyperbilirubin 

No 
Hyperbilirubin 

Infant Birth 
Weight 

N % N %     

Low Birth 
Weight 

25 80.6 6  19.4 2.34 1.58 3.47 <0.001 

   Adequate 
Birth Weight 

20 34.5 38  65.5     

Gestational Age         
   Preterm 27 81.8 6 19.4 2.55 1.68 3.58 <0.001 
   Aterm 18 32.1 38  65.5     

DISCUSSION 

This study utilized samples with several 

amounts obtained from infants admitted to 

the perinatology room of Dr. Moewardi 

Hospital who experienced neonatal jaundice 

- as many as 45 cases (50.6%), then infants 

who had LBW (<2500 grams) as many as 31 

cases (34.8%) and infants born to mothers 

with premature or preterm gestational age 

(<37 weeks) as many as 33 cases (37.1%). 

Hyperbilirubinemia is a high level of 

bilirubin that is deposited or accumulated in 

the blood. People who have a history of 

hyperbilirubinemia will generally look 

icterus or jaundiced, which is yellow staining 

of the sclera, skin and nails (Sari and Rizal, 

2018). Hyperbilirubinemia in neonates can 

occur due to many factors, both maternal, 

perinatal or neonatal factors. The analysis 

conducted in this study was related to 

neonatal factors, namely the birth weight of 

the baby and maternal factors, including 

gestational age or gestation period (Herman 

and Joewono, 2020). The following is a 

discussion related to the factors that cause 

hyperbilirubinemia in neonates in this 

study. 

1. Relationship between Low Birth 

Weight and Neonatal Hyper-

bilirubinemia 

This study shows results stating that babies 

who have sufficient birth weight which is 

more than or equal to 2500 grams as many 

as 58 cases (65.2%), then for babies who 

experience LBW, which is less than 2500 

grams as many as 31 cases (34.8%). The 

prevalence of LBW babies who experienced 

hyperbilirubin was 80.6%, while the preva-

lence of babies with sufficient birth weight 

who experienced hyperbilirubin conditions 

was 34.5%.  

In the study, the PR was found to be 

2.34 (95% CI= 1.58 to 3.47), which means 

that LBW babies have a 2.34 times greater 

risk of hyperbilirubinemia compared to 

babies with adequate birth weight. Chi 

Square test obtained a value of p<0.001, 

which means that there is a significant 

relationship between birth weight and the 
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incidence of hyperbilirubinemia in neo-

nates. Newborns with a small body size 

(having a birth weight of less than 2500 

grams) have a high incidence of hyper-

bilirubinemia in the first week of life. This 

can occur because the hepatic organs in 

these infants do not function optimally due 

to the lack of physiological maturity of the 

hepatic organs. So that the indirect bilirubin 

conjugation system becomes recruited 

which occurs in LBW babies who either have 

sufficient gestation period or babies with 

premature gestation period has not occurred 

completely (Setiati and Rahayu, 2017; Hajar 

et al., 2019; Yusuf et al., 2021). 

This study is in accordance with 

research conducted by Husnul Khotimah 

and Sri Utami Subagio who conducted 

research in 2021 at Rumah Sakit Umum 

Drajat Prawiranegara. There is a significant 

relationship obtained a p value of 0.002 (P 

<0.05) which means that statistically there 

is a significant relationship between the 

baby's birth weight and the incidence of 

hyperbilirubin. From the statistical results, 

an OR of 6.500 was obtained, which means 

that LBW has a 6.5 times greater chance of 

experiencing hyperbilirubinemia when com-

pared to babies who have sufficient birth 

weight (Khotimah and Subagio, 2021). 

Research conducted by Arisandi and 

Sodikin in 2020 at Rumah Sakit Daerah 

Banyumas also found a significant relation-

ship between the baby's birth weight and the 

incidence of hyperbilirubinemia with a value 

of p = 0.019 (<0.05). The condition of babies 

with LBW can result in liver immaturity 

(imperfect liver maturation) which causes 

hyperbilirubinemia due to the bilirubin 

conjugation system that has not functioned 

optimally (Arisandi and Sodikin, 2020). 

Another corresponding study is 

research conducted by Morika, et al in 2020 

at the Rumah Sakit Umum Daerah Padang 

Panjang. Their study stated that there was a 

relationship between birth weight in infants 

and the incidence of hyperbilirubinemia 

with a value of p = 0.003 (p < 0.05) (Morika 

et al., 2020). Babies born with a body weight 

that is less than normal (2500-3800 kg) can 

result in abnormalities that can occur in the 

neonate. Infants who have LBW have a weak 

immune system so that they are prone to 

infection which can cause organ damage so 

that the organ is impaired both anatomically 

and physiologically (Mathindas et al., 2013; 

Hajar et al., 2019). 

There are several other studies which 

results are not in accordance with this study, 

including the research by Rahayu in 2020 at 

Dr. R Soedarsono Hospital, Pasuruhan. The 

study stated that there was no relation bet-

ween infant birth weight and the incidence 

of hyperbilirubinemia with a value of p = 

0.614 (p> 0.05) (Rahayu, 2020). The study 

conducted by Mojtahedi, et al in 2018 at 

Ziyaeian Hospital and Khomeini Hospital, 

Iran also are not in accordance with this 

study. The results obtained were that there 

was no association between infant birth 

weight and the incidence of hyperbilirubi-

nemia (Mojtahedi et al., 2018). Infant birth 

weight is influenced by the incidence that 

occurs in the hospital. If the incidence is low 

and there are not many respondents, it can 

affect the results of the study. The preva-

lence ratio in the study can also be 

influenced if the number of babies born in a 

hospital is normal and does not experience 

hyperbilirubinemia. However, babies born 

with normal weight still have a risk due to 

the shorter life cycle of red blood cells 

(Mojtahedi et al., 2018; Dysart, 2022). 

2. Relationship between Gestational 

Age and Neonatal Hyperbilirubi-

nemia 

This study presents results stating that 

babies born with full-term gestational age 

(at-term) were 62.9% or 56 cases and for 

babies born with preterm gestational age 
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(preterm) were found to be 33 cases (37.1%). 

The prevalence of infants with preterm 

gestational age who experienced hyper-

bilirubin was 81.8%, while infants with at-

term gestational age who experienced 

hyperbilirubin was 32.1%. The PR was 2.55 

(95%CI=1.68-3.58), which means that 

infants with preterm gestational age have a 

2.55 times greater risk of hyperbilirubin 

than those with at term gestational age. Chi 

Square test obtained the value of p<0.001 

(p<0.05) which means that there is a 

significant relationship between gestational 

age and the incidence of hyperbilirubinemia 

in neonates.  

Infants who experience preterm and 

at-term gestational age can experience liver 

immaturity so that it can cause hyper-

bilirubinemia conditions. Liver immaturity 

causes imperfection of conjugation reaction 

due to lack of uridine diphosphoglucuronyl 

transferase (UDPGT) enzyme. As a result of 

this deficiency, the process of converting 

undirected bilirubin into rec bilirubin is less 

than perfect. The decrease in the clearance 

process (indirect into direct bilirubin) 

occurs due to low levels of ligandin in 

hepatocytes. The high level of bilirubin that 

is deposited or accumulated in the blood 

causes jaundice, which is yellow staining of 

the sclera, skin and nails (Hansen, 2017; 

Guerra Ruiz et al., 2021; Dysart, 2022). 

This study is in accordance with 

research conducted by Melinda et al. (2021) 

at Rumah Sakit Umum Daerah Wangaya, 

Denpasar. In this study, there was an 

influence between gestational age and the 

incidence of hyperbilirubinemia with p < 

0.001 (Melinda et al., 2021). According to 

Husnul Khotimah and Sri Utami Subagio 

who conducted research in 2021 at Drajat 

Prawiranegara Hospital, there is a signifi-

cant relationship between gestational age 

and the incidence of hyperbilirubin. Statis-

tically, the P value was 0.006 (P <0.05). This 

P value means that statistically there is a 

relationship between gestational age and the 

incidence of hyperbilirubinemia with an OR 

value showing the results of 5.4 which 

means it has a 5.4 times greater chance that 

can cause babies with preterm gestational 

age to experience hyperbilirubinemia com-

pared to babies with at-term gestational age 

(Khotimah and Subagio, 2021). 

Another study that resulted consis-

tently with this study is a study by Yuni 

Arisandi and Sodikin in 2020 at Rumah 

Sakit Daerah Banyumas. This study states 

that there is an influence between gesta-

tional age and the incidence of hyperbi-

lirubinemia p< 0.001 (<0.05) (Arisandi and 

Sodikin, 2020). According to Cholifah, et al 

(2017) in their research conducted at the 

Muhammadiyah Gersik Hospital, there was 

a significant relationship between the factor 

of gestational age and the incidence of 

hyperbilirubinemia in neonates with a value 

of p = 0.001. 

Gestational age is one of the factors 

that can cause babies to experience hyper-

bilirubinemia. The health quality of the 

newborn baby can be determined from the 

gestational age of the baby itself. Gestational 

monthly age that is not enough can affect the 

condition of the baby's immune system 

which is not ready to adapt and accept the 

environment outside the womb which can 

then provide the potential for various com-

plications, one of which is jaundice neo-

natorum.  

Gestational age can affect the survival 

of neonates, the lower the gestational age of 

neonates and the smaller the size of the baby 

born, the higher the mortality and morbidity 

of neonates. The body organs of premature 

neonates cannot function optimally like 

mature neonates. Therefore, babies who 

experience hyperbilirubinemia are usually 

the result of the function of the liver organ in 

babies which have not functioned optimally 



Steve et al./ Infant Birth Weight, Gestational Age, and Hyperbilirubinemia Incidence 

www.thejmch.com  760 

(immaturation and low concentration of 

uridine glucuronosyl transferase dipho-

sphoglucuronate) and the process of 

excretion and metabolism in neonates both 

urination and defecation is impaired so that 

there is a buildup of bilirubin in the body of 

neonates (Mathindas et al., 2013; Cholifah et 

al., 2017; Morika et al., 2020). 

However, there is another study con-

ducted by Estiwidani, et al in 2017 at Sadewa 

Hospital. In her research, 114 medical 

records of neonates were obtained which 

were then tested statistically and found that 

gestational age had no relationship with the 

incidence of hyperbilirubinemia (Estiwidani 

et al., 2017). Another study conducted by 

Bhat et al in 2019 at the World College of 

Medical Sciences (WCMS) Haryana, India 

from 300 newborns found that there was no 

relationship between gestational age, gen-

der, and type of delivery with the incidence 

of neonatal hyperbilirubinemia (Bhat et al., 

2019). This happened because the sample 

data obtained showed fewer representative 

results (Estiwidani et al., 2017). 

Based on the results of the study of 89 

neonate patients who were treated in the 

perinatology room at Dr. Moewardi Hos-

pital, Surakarta, the incidence of hyper-

bilirubinemia of neonates with LBW was 

80.6%, babies with normal birth weight 

were 34.5%, premature babies were 81.8% 

and at term babies were 32.1%. There is a 

relationship between the birth weight of the 

baby, namely LBW with the incidence of 

hyperbilirubinemia and also there is a rela-

tionship between gestational age, namely 

preterm gestational age, and the incidence 

of hyperbilirubinemia in neonates from 

January to December 2021. The prevalence 

ratio of infant birth weight to the incidence 

of hyperbilirubinemia was 2.34 and The 

prevalence ratio of gestational age to the 

incidence of neonatal hyperbilirubinemia 

was 2.55. 
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