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ABSTRACT 

 

Low Birth Weight (LBW) suffers from various health problems due to organ maturity as indicated 

by abnormal heart rate and low oxygen saturation. Babies have difficulty in adapting extra 

uterine environment, so they need special care. The Neonatal Intensive Care Unit (NICU) is the 

best place for treatment, but the characteristics of this place have the potential to cause 

physiological stress due to bright lighting, high sound intensity and the baby's position. A 

comfortable environment can be created through the Newborn Individualized Developmental 

Care and Assessment Program method, one of which is the use of long bolster nest. The frequency 

of heartbeats beats per minute, the value of oxygen saturation and the baby's weight are 

indications of the effectiveness of using a long bolster nest.  

The purpose of this study was to determine the effectiveness of using a long bolster nest to 

normalize heart rate, increase oxygen saturation and body weight in LBW infants in the NICU of 

Pirngadi General Hospital in Medan. 

Quasi-experimental research method with two groups before and after design. Respondents were 

LBW in the NICU of Pirngadi General Hospital in Medan, samples of 56 respondents, 28 

respondents each group. Sampling by consecutive sampling.  

The results of the intervention group study from day 0 to day 5 showed the average oxygen 

saturation levels and body weight increased regularly and the average heart rate beats per minute 

became normal regularly. In the control group, the values of oxygen saturation, heart rate and 

body weight experienced fluctuating phases, namely up and down or unstable. In conclusion, long 

bolster nest are effective in supporting the physiological adaptation of LBW. 
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INTRODUCTION 

 

Premature birth is a global problem that still need attention. This condition is primarily reserved 

for LBW. This group is a high-risk group for morbidity and mortality (Rocha et al., 2021)It is 

estimated that there are 15 million premature births (births less than 37 weeks). The number 

continues to increase every year, and this contributes greatly to the high mortality rate in children 

under 5 years. The percentage of premature births in 184 countries is around 5% to 18% of 
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newborns (WHO, 2023)In Indonesia there are 29.5% of babies born prematurely, while others 

are born full term and more. In North Sumatra Province, the percentage is greater than 

Indonesia's percentage 56.6% (Laporan nasional Riskesdas 2018, 2019) Premature births are 

grouped into moderate premature babies (gestational age 32-37 weeks), very premature babies 

(28 to <32 weeks) and extreme premature babies (<28 weeks (WHO, 2023)). The characteristics 

of premature babies differ according to their stage of development. In general, the physical 

condition of premature babies is the absence of subcutaneous fat deposits, so they look very thin, 

very small, their head looks bigger than their body. Premature skin’s babies have bright, light 

and thin appearance that show blood vessels under the epidermis. The entire surface of the skin 

is lanugo, the ear cartilage feels flabby and weak, the feet and hands have minimal folds so they 

look smooth. The appearance of the skull and ribs is soft, if before 26 weeks the eyes are still 

closed. In baby boys, the scrotum does not yet have rugae and the testicles have not descended 

into the scrotal sac, whereas in baby girls the labia minor and clitoris protrude (Badan Penelitian 

dan Pengembangan Kesehatan., 2019) 

During pregnancy, the mother's placenta functions as exchange of gases, nutrients, removal of 

waste products, and circulation from mother to baby (Hockenberry and Wilson, 2015) 

Immediately after birth, the work of the placenta stops causing the respiratory, cardiovascular, 

digestive, urinary and metabolic systems to function, therefore the baby must quickly adapt to 

the extrauterine environment (Burton and Jauniaux, 2015). The inability of neonatal 

physiological functions causes some babies to be unable to adapt in the first 28 days of life, 

causing infant death (Graves and Haley, 2013). Babies experience changes in the intrauterine to 

extrauterine environment in the first 24 hours of birth (UNICEF, 2023). The transition from the 

fetus in the intrauterine environment to the newborn in the extrauterine environment is the most 

complex adaptation that occurs in human life. This transition is fraught with crisis because it 

must take place quickly for its survival involving all organ systems (Potter et al., 2022). 

 

LBW is difficult to adapt to the extrauterine environment because the characteristics of organs 

such as the lungs, kidneys, liver, heart and digestive system organs are immature, causing 

complications such as respiratory problems due to the lack of surfactant formation, lack of 

smooth muscle in blood vessels and low blood pressure. Low oxygen levels result in trauma to 

the central nervous system, delayed closure of the ductus arteriosus and the inability to regulate 

incoming stimuli cause the baby to tend to experience stress (M. Sholeh kosim, 2012). This 
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condition is a cause of high morbidity, disability and mortality in neonates, and have a lasting 

impact on health status into adulthood (Adam et al., 2019). 

There are many problems that will be experienced by babies with LBW or premature. Premature 

babies have immature immune function and low adaptability to the extra-uterine environment 

(Adam et al., 2019). Premature babies have immature organs that require medical treatment to 

treat them (Martin et al., 2011). Premature infants are admitted to the NICU due to life-saving 

procedures (Provenzi, Guida and Montirosso, 2018). However, NICU procedures and 

environments actually provide inappropriate stimuli and the consequences will have a negative 

impact (Gardner et al., 2020). Negative stimuli in the NICU include painful invasive 

medical/surgical procedures and uncomfortable environments such as positioning, too bright 

lighting and noise from monitors causing the baby's rest and sleep needs to be unfulfilled and 

the baby separated from the mother (Fiske, 2020). This excessive stimulation causes disturbances 

in the neurodevelopment of the brain (Chaudhari, 2011) 

 

The uncomfortable environment of care in the NICU causes babies to experience many health 

problems such as episodes of intermittent hypoxia (Martin et al., 2011), hypoxemia, apnea 

(Maguire et al., 2008), increased heart rate and decreased Oxygen saturation (Pinelli, 2000). To 

minimize the risk of disrupting the baby's development due to overstimulation in the NICU, 

comfortable environmental settings are designed using long bolster nest during treatment 

(Altimier and Phillips, 2016)The intervention using long bolster nest is one of the NIDCAP 

(Newborn Individualized Developmental Care and Assessment Program) treatment methods 

developed by Heideline Als. NIDCAP is structured and developed based on Synactive Theory. 

NIDCAP is based on the neurodevelopment of the baby's brain up to 9 years of age, consequently 

influencing brain structure and behavior (Als and McAnulty, 2011). The use of long bolster nest 

facilitates the baby to remain in a physiologically flexed position and prevents the baby from 

experiencing sudden changes in position due to gravity. 

A sudden change in position can result in the breakdown of excess energy from the neonate's 

body. 

The purpose: to examine the effect of applying long bolster nest to oxygen saturation values, 

heart rate and baby’s weight in the NICU of Pirngadi General Hospital. The frequency of 

heartbeats beats per minute, the value of oxygen saturation and the baby's weight are indications 

of the effectiveness of using a long bolster nest. 
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METHOD 

The study population was the total LBW admitted to the NICU room of Dr. Pirngadi Medan 

Hospital in 2018.  Respondents were LBW in the NICU of Pirngadi Hospital Medan from June 

to November 2019. The sample was 56 respondents, 28 respondents per group. Sampling by 

consecutive sampling. The design in this study was quasi-experimental with two groups, namely 

the intervention group and the control group. The control group did not receive treatment but 

only measured oxygen saturation, heart rate and body weight from day 1 to day 5.  The 

intervention group was given treatment, namely LBW who were treated using a long bolster nest 

from day 1 to day 5. In the intervention group, oxygen saturation, heart rate and body weight 

were measured from day 1 to day 5 starting on day 1 before treatment, then treatment was carried 

out and measured from day 1 to day 5. Body weight was measured every morning at 7:00 am, 

while heart rate and oxygen saturation were measured at 7:00 am, 2:00 pm, and 8:00 pm in the 

control group and intervention group. Weight measurement tools used digital baby scales, 

oxygen saturation measurements using a pulse oximeter and heart rate measurements using a 

clock. The data obtained were documented on the observation sheet. Univariate and bivariate 

data analysis. Univariate analysis described the values of oxygen saturation, heart rate and infant 

weight before and after the intervention in the intervention group and control group. 

Because the number of samples was less than 50, the bivariate analysis used normality test using 

Shapiro Wilk on body weight, oxygen saturation, and heart rate data. The results of the normality 

test showed that the data were not normally distributed, so the Wilcoxon test was performed.  

 

RESULTS AND DISCUSSION 

Data analysis includes univariate and bivariate analysis.  

 

Table 1. Effect of Using Long Bolstered Nest on Oxygen Saturation, Heart Rate and Body 

Weight in LBW Babies in the NICU of Pirngadi General Hospital Medan 
Oxygen Saturation 

Days to Intervention Group Control Group 

x
 

SD p-value 

x
 

SD p-value 

Before 

Intervention 

 No Intervention 

Day 0 95.57 0.61 - 96.35 0.57 - 

After 

Intervention 

 No Intervention 

Day 1 97.25 0.35 0.001 97.51 0.35 0.008 
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Day 2 98.16 0.25 0.000 97.84 0.30 0.003 

Day 3 98.63 0.18 0.000 98.26 0.23 0.001 

Day 4 98.86 0.17 0.000 98.30 0.27 0.000 

Day 5 99.00 0.13 0.000 98.55 0.24 0.000 

Heart Rate 

Days to Intervention Group Control Group 

x
 

SD p-value 

x
 

SD p-value 

Before 

Intervention 

 No Intervention 

Day 0 171.75 3.1 - 155.14 3.72 - 

After 

Intervention 

 No Intervention 

Day 1 152.39 1.92 0.000 151.83 1.88 0.299 

Day 2 147.39 1.34 0.000 149.91 1.78 0.133 

Day 3 145.48 0.83 0.000 150.02 1.49 0.158 

Day 4 142.64 0.80 0.000 147.28 1.45 0.049 

Day 5 141.63 0.82 0.000 145.09 1.52 0.030 

Body Weight 

Days to Intervention Group Control Group 

x
 

SD p-value 

x
 

SD p-value 

Before 

Intervention 

 No Intervention 

Day 0 1508.75 49.09 - 1556.42 42.99 - 

After 

Intervention 

 No Intervention 

Day 1 1513.67 50.08 0.330 1542.50 44.50 0.101 

Day 2 1520.35 50.23 0.012 1511.60 42.85 0.004 

Day 3 1528.21 50.59 0.000 1541.25 44.73 0.041 

Day 4 1533.75 51.09 0.000 1543.03 45.05 0.047 

Day 5 1540.85 51.43 0.000 1511.07 45.31 0.027 

 

1. Oxygen Saturation Value of LBW Before and After Intervention using Long Bolster Nest in 

the NICU of Pirngadi General Hospital in Medan 

Intervention group before given using long bolster nest, on day 0 the average oxygen saturation 

was 95.57%. Then the average oxygen saturation after the intervention on day 1 to day 5 was 

97.57%. On day 1, its averaged was 98.16%, averaged on day 2 become 98.63%, average on day 

the 3rd, the 4th day increased 98.86% and average the 5th day reached 99.00%. The average 

oxygen saturation increased every day from day 1 to day 5 after the intervention was given.   

From the results of the Wilcoxon test, the probability (p) from day 1 to day 5 is 0.001; 0.000; 

0.000; 0.000; 0.000; < 0.05. This means that there is an effect of average daily oxygen saturation, 

which make the NIDCAP with long bolster nest intervention in LBW increases oxygen 

saturation and reduces physiological stress. In the control group at the beginning of the 

examination on day 0, the average oxygen saturation was 96.35%, on day 1, its average was 
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97.51%, average on day 2 become 97.84%, average on day 3 become 98.26%, average on day 4 

increased 98.30%, average on day 5 reached 98.50%. This means that the average oxygen 

saturation increases every day from before day 0 to day 5.  

From the results of the Wilcoxon test, the probability (p) on day 1 to day 5 was 0.008; 0.003; 

0.001; 0.000; 0.000; <0.05, meaning that there was an effect on the average oxygen saturation. 

Comparing the two results, the intervention group showed a better increase in average oxygen 

saturation than the control group. Research by (Ginting et al., 2023)states that the use of nests 

greatly affects the value of oxygen saturation with a p value of 0.00. In line with Priyati's 

research, (Saputro et al., 2023).  (Priyati, 2017) states that there is an effectiveness of using 

nesting and prone position on oxygen saturation in premature babies in the Perinatology ward of 

Cipto Mangunkusumo Hospital, Central Jakarta with a p value: 0.001 (<0.05). Research by 

(Saputro et al., 2023) also states that there is a significant difference in the intervention group 

and control group on oxygen saturation in premature infants at Cengkareng Hospital. The 

intervention group produced a p-value <0.05 (0.000), which means there is a significant 

difference in oxygen saturation values. 

 

2. Heart Rate in LBW Before and After Intervention Using Long Bolster Nest in the NICU 

Pirngadi General Hospital in Medan 

In the control group, at the initial examination on day 0, the average heart rate was 155.14 beats 

per minute. On the first day, the average heart rate was 151.83 beats per minute. On day 2, its 

average was 149.91 beats per minute. On day 3, the average was 150.02 beats per minute. On 

day 4, the average was 147.28 beats per minute. On day 5, the average was 145.09 beats per 

minute. 

In the intervention group before the installation of the long roll nest, the average heart rate on 

day 0 was 171.75 beats per minute. On the first day after the intervention, the average heart rate 

was 152.39 beats per minute, day 2 average 147.39 beats per minute, day 3 average 145.48 beats 

per minute, day 4 average 142.64 beats per minute, day 5 average 141.63 beats per minute. This 

means that the average heart rate decreased every day from day 0 to day 5 during the NIDCAP 

intervention through the installation of a long rolling nest. Wilcoxon test results, the probability 

(p) on day 1 to day 5 is 0.000; 0.000; 0.000; 0.000; 0.000; <0.05. This means that there is an 

effect on the average daily heart rate, so that NIDCAP intervention in LBW can reduce heart rate 

and have implications for reducing physiological stress.  
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From the results of the Wilcoxon test, the probability (p) from day 1 to day 3 is 0.269; 0.113; 

0.158 > 0.05 which indicates there is no effect from day 0 to day 3. On day 4 to day 5, the 

probability (p) of 0.049; 0.030 <0.05 was obtained, meaning that there was an effect of the long 

bolster nest warmer intervention on the frequency of infant heart rate. This is in line with the 

research of (Ginting et al., 2023) which states that the use of the nest greatly affects the pulse 

frequency or heart rate of infants with a p value of 0.00. 

 

3. Weight Gain at LBW Before and After Intervention Using Long Bolster Nest in the NICU 

Perinatology Room Pirngadi General Hospital in Medan 

In the intervention group before the installation of long bolster nest, the average body weight on 

day 0 was 1508.75 grams. After the intervention, on day 1 the average body weight was 1513.67 

grams. On day 2 the average body weight was 1520.35 grams. On day 3 the average body weight 

was 1528.21 grams. On the 4th day the average body weight was 1533.75 grams. On day 5 the 

average body weight is 1540.85 grams. This means that the average body weight increases every 

day from day 0 to day 5 given the NIDCAP intervention through the installation of long bolster 

nest. From the results of the Wilcoxon test, the probability (p) on day 1 was 0.330 > 0.05. This 

means that on day 0 to day 1 there was no significant difference in average body weight before 

and after the intervention was given. However, from the results of the Paired Samples Test 

conducted, the probability values (p) from the 2nd to the 5th day were: 0.012; 0.000; 0.000; 

0.000 < 0.05. This means that there is an effect of placing long bolster nest on the increase in 

average body weight on day 2 to 5, this shows that giving NIDCAP interventions through placing 

long bolster nest can increase baby's weight. 

Whereas in the control group at the initial examination on day 0, the average body weight 

measurement results were 1556.42 grams. On day 1 the average body weight decreased to 

1542.50 grams. On day 2 the average body weight decreased to 1511.60 grams. On the 3rd day 

the average body weight increased to 1541.25 grams. On the 4th day the average body weight 

increased to 1543.03 grams. On the 5th day the average body weight decreased to 1511.07 grams. 

This means that the average body weight fluctuates from day 0 to day 5. From the results of the 

Wilcoxon test, the probability (p) on day 1 was 0.101> 0.05, indicating that there was no increase 

in average body weight from day 0 to day 1. On day 2 to day 5 the probability (p) was 0.004; 

0.041; 0.047; 0.027 < 0.05. This means that from day 2 to day 5 there was an increase in average 

body weight. 
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Comparing the two results, the intervention group showed a better increase in average body 

weight compared to the control group. In line with research by Noor M., et al. (2016) stated that 

the use of nesting with fixation helps increase body weight, pulse frequency and respiratory 

frequency, as well as the length of use of respiratory aids becomes shorter. 

 

CONCLUSION 

1. The use of long bolster nest can reduce cardiac work activity down to 100-160 beats per 

minute, impact on the effectiveness of the heart work. Decreased physical activity has an impact 

on decreasing the work of the heart which minimizes oxygen use and increases oxygen 

saturation. Normal heart work can increase oxygen saturation. The use of long bolster nest 

provides a comfortable LBW care environment, where external stimulation is minimal, thereby 

reducing the risk of hypoxemia. 

2. The use of long bolster nest is an application of the theory of energy conservation, likely 

saving or reducing body energy expenditure, so that it can encourage a faster increase in LBW 

baby weight. 

 

SUGGESTION 

The intervention using long bolster nest which is one of the NIDCAP programs has been proven 

to be able to increase oxygen saturation, reduce heart rate in the normal range and increase the 

weight of low-birth-weight babies in the NICU of Pirngadi General Hospital Medan. This 

research is expected to be a choice of nursing interventions in care for premature babies and 

LBW babies in the NICU  
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