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Abstract

The purpose of this study was to determine the nutritional status of preterm
neonates when discharged from the hospital. A descriptive study was reviewed
from the register of preterm neonate after hospitalization in neonatal ward
Sanglah Hospital Denpasar. The number of total samples in this study was 190
patients. Most of the preterm neonates in this study were low birth weight
(59.47%). At the beginning of the hospitalization, there were 83.86% preterm
neonates with good nutritional status, decreased to 54.73% at discharge from the
hospital. The group of neonates that had the highest number of decreases in the
good nutritional status at discharge was found in 28-32 weeks gestational age.
Most of the samples used breast milk for enteral feeding (68,42%). In preterm
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hild: status. Low birth weight preterm neonates with kangaroo method care were
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preterm neonates following hospitalization at Sanglah hospital is still not good.
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term: from the hospital. The enteral nutrition, gestational age, length of stay,
preterm; comorbidities, and kangaroo method care were affected nutritional status in
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1 Introduction

The first thousand days of life are periods that determine a child’s growth and development. Experts say this
period is a golden period. Most children are fortunate to get through this golden period well, born normal with
sufficient weight and healthy. But some children are not born this lucky (Rani, 2017). They are born earlier,
with bodyweight far below normal suffering from abnormalities, and require treatment in the hospital.

Providing adequate nutrition during infancy is very important so that the baby’s growth will be optimal.
Monitoring nutritional status while in the nursery is needed to know whether the optimal growth is reached.
Monitoring baby’s weight during treatment is very important to achieve ideal body weight so that
malnutrition does not occur. Providing adequate nutrition is important in premature neonates to achieve ideal
growth. Neonate weight gain of 15 grams/kg/day was said to be a good threshold (Fenton et al, 2018; IDA],
2016). It was found that only 12.98% of neonates increased in body weight more than 15 grams/kg/day
during treatment in the hospital. Neonate with an increment of body weight less than 15 grams/kg/day are
increased risk of growth and neurodevelopmental problems in the future (IDAI, 2016).

Numerous data shows that hospitalization is putting the neonate at risk for poor nutritional status once
they are discharged (Namiro et al, 2012). The baby’s weight gain data during treatment can provide
information about the growth of the neonates and provide alertness to medical personnel and parents. This
data is useful in improving hospital services. Until now, there is no data on nutritional status in preterm
neonates in Sanglah hospital. The purpose of this study was to determine the nutritional status of preterm
neonates when discharged from the hospital and to know the nutritional status based on enteral nutrition,
gestational age, length of stay, morbidities, and kangaroo method care (Tang et al, 1994; Manzoni et al, 2013).

2 Materials and Methods

This study was descriptive. We retrospectively reviewed the register of preterm neonate after hospitalization
in neonatal ward Sanglah Hospital Denpasar from January 2018 to December 2018. The inclusion criteria
were preterm neonates who were treated in the neonatal ward Sanglah Hospital Denpasar. The exclusion
criteria were incomplete medical records or insufficient data. Samples were selected using the consecutive
sampling technique. Sample size calculated with formula n = N/ (1+ N(d?)), the result was 137 sample. The
number of total samples in this study was 190 patients.

The data of each patient was taken in the form of age, gender, gestational age, delivery method, birth
weight, bodyweight at discharge, duration of treatment, type of enteral nutrition, and nutritional status at
discharge according to the Fenton curve (Flancbaum et al, 2006; Gonzalez-Castro et al, 2006). The definition
of operational variables was:

a) Age is the time at birth until discharge from neonatal ward Sanglah Hospital. Age is expressed in days.

b) Gender is a morphological appearance, either of the sexes (male and female). Gender divided into male
and female

c) Gestational age is the time elapsed between the first day of the last menstrual period (LMP) and the day
of delivery. In this study, gestational age was assessed by examination of physical and neuromuscular
maturity based on the New Ballard score and expressed in weeks.

d) Method of delivery is the process of delivering baby and placenta, membranes, and umbilical cord from
the uterus—the method of delivery divided into cesarean section (surgical procedure) and
spontaneous (vaginal delivery).

e) Birth weight is the baby’s weight at birth, expressed in grams.
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f) Bodyweight at discharge is the baby’s weight when discharge from the neonatal ward, expressed in
grams.

g) The duration of treatment is the length of stay since admission until discharge from the neonatal ward,
expressed in days.

h) Type of enteral nutrition is the type of enteral feeding during treatment, are categorized into breast
milk, the combination of breast milk + human milk fortification (HMF), standard formula milk,
premature formula milk, and combination of the breast milk & formula milk.

i) Nutritional status is a nutritional assessment based on anthropometric measurements using the Fenton
curve and described into a percentile. Undernourished is the baby’s weight less than the P10t of the
Fenton curve. Good nutritional status when the baby’s weight between P10th-P9Qth,

j) Ideal weight gain is weight gain during treatment of more than 15 grams/kg/day. Calculated from total
weight gain during hospitalization divided by the length of stay.

The samples were collected from the obtained data, then processed with a computer program. The research
was conducted after approval of the Ethics Committee of Medical Faculty of Medicine/Sanglah Hospital.

3 Results and Discussions

Amount of 964 neonates were treated at Sanglah Hospital in 2018, and the number of premature neonates
was 267 (27.69%), with 59 (22.09%) of them did not survive during treatment. Of the 208 patients, there
were 18 patients with incomplete data, so the total subjects were 190 neonates. Most of the premature
neonates who were born at Sanglah Hospital during 2018, were low birth weight neonates (1500-<2500
gram), as many as 113 neonates (59.47%), as shown in table 1.

This study found the median length of stay of neonates was 16 days, the average birth weight was 1893
grams, and the median of bodyweight at discharge was 2035 grams. At the beginning of the hospitalization,
there were 159 premature neonates with good nutritional status. During treatment in the nursery, there was a
reduction in the good nutritional status where well-nourished was found in 159 (83.68%) neonates at the
beginning of treatment, decreased to 104 (54.73%) at discharge from hospital, as seen in figure 1. The total
number of preterm neonates who gained weight during treatment was 135 (71.05%) neonates, but only 20
(14.81%) of the neonates increased ideal weight gain.

Table 1
Characteristics of the samples

Characteristics n (%)
Gender

Males 107 (56.3)

Female 83 (43.7)
Gestational age

<28 week 3(1.6)

28-32 week 43 (22.6)

>32- <37 week 144 (75.8)
Delivery method

Spontaneous 86 (45.3)

Sectio Caesaria 104 (54.7)
Birthweight

> 2500 gram 30 (15.79)

1500 - <2500 gram 113 (59.47)

1000 - <1500 gram 45 (23.69)

<1000 gram 2 (1.05)
Enteral nutrition

Breast milk 90 (47.4)
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Breast milk + HMF 40 (21.1)
Standard formula milk 5(2.6)
Premature formula milk 8 (4.2)
Breast milk + formula milk 47 (24.7)
Comorbidities

Sepsis 87 (45.8)
Pneumonia 43 (22.6)
Hyaline membrane disease (HMD) 42 (22.1)
Hyperbilirubinemia 94 (49.5)
Necrotizing enterocolitis (NEC) 5(2.6)
Cholestasis 10 (5.3)
Meningitis 19 (10.0)

Undernourished Well-nourished

159 (83.68%)

104 (54.75%)
86 (45.36%)
31 (16.32%)
BEGINNING DISCHARGE

Figure 1. The nutritional status at the beginning of hospitalization and discharge

The group of neonates that had the highest number of decrease in the good nutritional status at discharge was
found in 28-32 weeks gestational age, decrease from 95.34% to 44.18%. The description of the length of stay,
weight gain, and nutritional status according to the gestational age was described in table 2.

Table 2
Length of stay, weight gain, and nutritional status according to gestational age
Total number Good nutritional Good nutritional : .
. Length of . . Weight gain

Gestational age s (e of premature  status at birth status at discharge e -

yday neonates n (%) n (%) 5
<28 week 59 (51-63) 3 3(100) 3 (100) 990 (960-1115)
28-32 week 28 (4-107) 43 41 (95.34) 19 (44.18) 250 ((-50)-1700)
>32-<37 week 11 (2-79) 144 115 (79.86) 104 (72.22) 50 ((-310)-1730)
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This study showed that breast milk was the most widely used for enteral feeding in preterm neonates in
Sanglah hospital in 130 (68.42%) neonates, and 40 (30.76%) of them used breast milk with Human Milk
Fortifier (HMF). The type of enteral nutrition and nutritional status at discharge is described in table 3.

Table 3
Type of enteral nutrition and nutritional status at discharge

Good nutritional

Enteral nutrition AT status at discharge LN GERL
n (%) n (%)
n (%)

Breast milk 90 (47.4) 55 (61.11) 7 (7.78)

Breast milk + HMF 40 (21.1) 14 (35.0) 7 (17.5)
Standard formula milk 5(2.6) 2 (40.0) 0

Premature formula milk 8(4.2) 3(37.5) 2 (25.0)

Breast milk + formula milk 47 (24.7) 30 (63.83) 4 (8.51)

The characteristics of the disease during treatment, as described in table 1, showed that the comorbidities
were hyperbilirubinemia 94 (49.47%) followed by sepsis, found in 87 (45.78%), neonates. The neonate with
sepsis was found out to experience more weight loss compared to the neonate with no sepsis, as seen in figure
2.

B Sepsis @ Non-sepsis
89 (86.40%)

70 (80.45%) 67 (65.04%)

37 (42.52%)

BEGINNING DISCHARGE
Figure 2. The good nutritional status of sepsis neonates at the beginning of hospitalization and discharge

Kangaroo mother care (KMC) is a supportive therapy in supporting premature neonates, where KCM helps
increasing the neonatal weight by reducing stress hormones and make the neonates more stable. In this study,
we found 50 (26.3%) preterm neonates had a KMC. Based on low birth weight, we found 22 (78.57%)
neonates with KMC increased their body weight at discharge and the ideal weight gain was found in 3
(10.71%) neonates, as shown in table 4.

Table 4
Increased bodyweight & ideal weight gain of KMC and conventional therapy on LBW neonates

Increased body Ideal weight gain
. Number of neonates . .
Supportive therapy n (%) weight at discharge n (%)
i n (%)
KMC 28 (24.78) 22 (78.57) 3 (10.71)
Conventional 85 (75.22) 54 (63.52) 6 (7.06)
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Discussion

The incidence of preterm birth is different in every country in the world. The incidence of preterm birth in the
USA based on 2008 National Vital Statistics data was 12.6%, in the United Kingdom was 10% (2004-2005), in
India was 20.9% (2007) (Bibby & Stewart, 2004; Uma et al, 2007). Based on the data from WHO in 2018, the
incidence of premature neonates in Indonesia was 14.05%. In this study, we found that the number of
premature neonates being treated in Sanglah Hospital in 2018 was 267 neonates, which was 27.69% of total
neonates treated.

In a study by Ananya D in 2015 that the incidence of preterm birth was 10.23%, with 80.8% of premature
neonates were between 32-37 weeks’ gestational age (Das et al, 2015). Most of the preterm neonate’s birth
weight was found in the range of low birth weight (LBW) of 1500-2500 grams (71.5%) (Das et al, 2015). The
results are similar to our study that the gestational age of premature neonates treated at Sanglah Hospital was
mostly above 32 weeks’ gestation and 59.47% of neonates with birth weight between 1500 - <2500 gram.

Providing good nutrition during the treatment of preterm neonates is very important. This will reduce
mortality and morbidity and prevent growth and development disturbance in the future. Many data show that
preterm neonates do not experience a good increment of bodyweight during treatment at the hospital. Our
study shows that during hospitalization, preterm neonates with good nutritional status were decreased from
159 (83.68%) to 104 (54.75%), and undernourished neonates were increased from 31 (16.32%) to 86
(45.36%) at discharge. Compared to another study by Fenton in 2013, in Calgary, Regina and San Diego found
the number of undernourished neonates was increased from 11% to 31% after two weeks of hospitalization
(Fenton et al, 2013; Hintz et al, 2010; Lee et al, 2018; Maier et al, 2018). The inadequate improvement of
nutritional status in the preterm neonates due to multifactorial, including nutritional support during
treatment, the morbidity of preterm neonates, and complex interactions of genetic and environmental
(Martins-Celeni et al, 2018).

Some factors affect the care of preterm neonates in hospitals, including gestational age, disease conditions,
infections, nutritional management, surgery, respiratory distress, and oxygen management (Seaton et al,
2016). Namiro et al. (2012), found that 48.1% (113/235) of low birth weight neonates had not regained their
birth weight by 21 days of hospital stay, the highest was found at gestational age >32 weeks by 56.6%
(Namiro et al, 2012). In our study, we found premature neonates in 28-<32 weeks gestational age only
44.18% discharge in good nutritional status and >32-<37 weeks gestation at 72.22%, this could be because of
the longer lengths of stay and a higher risk of mortality in <32 weeks gestational age. There were three
neonates with gestational age <28 weeks with good nutritional status at discharge; this could be because of
good nutrition given, respiratory distress, and disease management in the hospital.

Providing adequate nutrition during treatment is an important key in achieving ideal body weight.
Nutrition can be given in the form of breast milk, breast milk in combination with HMF, or premature formula.
The goal of providing nutrition in preterm neonates is to achieve weight gain suitable for intrauterine growth
or ideal weight gain 15-20 grams/kg/day (IDAI, 2016). This study found that breast milk was the most enteral
nutrition used in 130 (68.42%) neonates, and 40 (30.76%) of them used a combination of breast milk and
HMF. The ideal weight gain was achieved in the preterm formula group (25% of 8 neonates), followed by a
combination of breast milk and HMF 17.5%. These final results are similar to a study by Quigley M, Embleton
ND, McGuire W in 2018, found the formula-fed neonates had higher in-hospital rates of weight gain (mean
difference 2.51, 95% confidence interval 1.93 to 3.08 g/kg/day) (Quigley, 2018). The policy in our unit is
giving breast milk +HMF for preterm neonates with the weight under P50th according to Phenton curve and
preterm formula milk if breast milk is not available. In this study, we found only 55(61.11%), neonates, with
breast milk discharge with good nutritional status. Some reasons why they did not use HMF: intolerance of
HMF or the price of HMF.

Comorbidities of the preterm neonates also influence neonatal growth during treatment. Severe morbidity
included bronchopulmonary dysplasia (BPD), necrotizing enterocolitis (NEC), severe neurological injury, and
sepsis (Godeluck et al, 2019; AlJohani et al, 2020; Utomo, 2010). In this study, most of the preterm neonates
were hospitalized due to hyperbilirubinemia, followed by sepsis. Metabolism is increased in sepsis condition
due to the response to the inflammatory process and activation of the immune system. Also, in the preterm
neonates, their intestinal barrier has not yet been appropriately formed, reduced immune response in the

Wijaya, I. M. S., Sukmawati, M., Putra, P. J., Kardana, I. M., & Artana, I. W. D. (2020). Nutritional status of
preterm neonates at discharge in sanglah hospital. International Journal of Health Sciences, 4(3), 10-19.
https://doi.org/10.29332/ijhs.v4n3.449



16 e-1SSN: 2550-696X L p-ISSN: 2550-6978

gastrointestinal tract, a change in intestinal microbes. This is associated with an increased incidence of NEC
because it is associated with the loss of intestinal barrier function and bacterial translocation in the intestine
(Freitas et al, 2011; Quigley et al, 2019). In this study, sepsis was found in 87 (45.78%) neonates, and 5
(2.6%) of them suffered NEC. In preterm neonates with sepsis, only 37 (42.52%) neonates discharge with
good nutritional status.

One method of baby care that supports premature neonate nutrition is the kangaroo method of care.
Kangaroo mother care has an advantage in reducing stress hormones in neonates which makes the baby
stable, faster weight gain, and initiates breastfeeding. In the study of Samra et al. (2013), there was a higher
weight increase in patients who had KMC compared to conventional methods (22.09 vs. 10.39 grams/day,
p<0.001), and KMC provided positive results in weight gain in LBW neonates as additional interventions
(Samra, 2013). Conde et al. (2011), in a review of sixteen studies with 2518 neonates, by looking at the
nutritional status of KMC neonates compared to conventional care, concluded that KMC provides the benefits
for weight gain in LBW neonates (Conde et al, 2011). The result of this study is similar to other previous
studies that LBW neonates who performed KMC, was found that the weight gain increased by 78.57%
neonates, higher than conventional ones of 63.52%.

4 Conclusion

The nutritional status of preterm neonates following hospitalization at Sanglah hospital is still not good. The
preterm neonates with good nutritional status were decreased from 159 (83.68%) neonates at the beginning
of treatment, decreased to 104 (54.75%) at discharge from hospital. The enteral nutrition, gestational age,
length of stay, comorbidities, and kangaroo method care (KMC) were affected nutrional status in preterm
neonates at Sanglah hospital.

Limitation of the study

This study did not obtain any data of height and head circumference, which certainly supports the
determination of the nutritional status of the baby during treatment. Further study is needed to know any
relationship of gestational age, comorbidities of preterm neonates to nutritional status at discharge from the
hospital.
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