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Preterm neonates frequently encounter health challenges due to immaturity of
organ systems, particularly metabolic complications such as hypoglycemia. This
study aimed to analyze gestational age as a risk factor for neonatal hypoglycemia
in a secondary hospital setting. An observational retrospective design was
employed using medical records of preterm neonates born before 37 weeks
gestation, admitted to Mitra Delima Hospital, Malang, Indonesia, between
January and December 2023. Neonates with diabetic mothers or congenital
anomalies were excluded. Hypoglycemia was defined as blood glucose levels
below 60 mg/dL measured via heel puncture. Of 59 preterm neonates studied, 17
(29%) experienced hypoglycemia, while 42 (71%) maintained normoglycemia.
Cesarean section deliveries accounted for 74.6% of the cases, with no significant
differences in maternal age or neonatal complications between groups.
Gestational age was significantly lower in hypoglycemic neonates compared to
those normoglycemic (mean 24.18 vs. 33.93 weeks; p=0.045), although birth
weight alone did not significantly correlate with hypoglycemia. These findings
suggest that lower gestational age constitutes a primary risk factor for neonatal
hypoglycemia. Thus, rigorous clinical monitoring and targeted screening
protocols are strongly recommended, especially for neonates born prematurely,
to mitigate hypoglycemia-related morbidity and long-term neurodevelopmental
complications.

This open access article is under the CC-BY-SA license.

INTRODUCTION

Prematurity remains a major global health issue,
neonatal

significantly ~ contributing  to

Hypoglycemia represents the most frequent metabolic
complication encountered among preterm neonates. Preterm
infants often exhibit limited glycogen stores, reduced hepatic

mortality. glucose phosphatase activity, and inadequate lipid reserves,

Approximately 15% of neonatal deaths worldwide are
attributed to complications associated with preterm birth
(WHO, 2020). According to the World Health Organization
(WHO), Indonesia ranks fifth globally with approximately 15
premature births per 100 live births, making prematurity the
leading cause of neonatal mortality in the country, accounting
for approximately 35.5% of neonatal deaths (WHO, 2020;
Rohsiswanto, 2021). A recent study highlighted that
Southeast Asia, including Indonesia, has seen limited
improvements in reducing preterm birth rates compared to
other regions, indicating an ongoing public health challenge
(Chawanpaiboon et al., 2019; Liu et al., 2022). Preterm
neonates, defined as babies born before 37 completed weeks
of gestation, face various health challenges due to immature
organ systems, including metabolic complications like
hypoglycemia, respiratory distress syndrome, neurological
deficits, cardiovascular instability, immunological
vulnerabilities, and developmental delays (Barrero-Castilero
& Simmons, 2023; Harding et al., 2024; Machado et al., 2021).

which are critical components for gluconeogenesis and
maintaining adequate glucose levels postnatally (Gupta et al.,
2022; Sharma, Davis, & Shekhawat, 2017; Yoon et al., 2015).
These physiological limitations predispose preterm neonates
to transient or persistent hypoglycemia, especially within the
critical transitional period in the first 48 hours after birth
(Thompson-Branch &  Havranek, 2017). Neonatal
hypoglycemia predominantly affects infants classified as
Small for Gestational Age (SGA), Large for Gestational Age
(LGA), late preterm infants, and those born to diabetic
mothers due to increased insulin secretion or resistance
(Koolen et al., 2023; Bromiker et al., 2019; Yoon et al., 2015).
It is associated with significant morbidity, including
neurodevelopmental delays and long-term neurological
impairment, if inadequately managed or untreated (Harding
et al., 2024; Shah et al., 2019; Thornton et al., 2015).

Recent studies emphasize the importance of conducting
neonatal hypoglycemia research within specific and
contextual frameworks, given significant variations in
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protocols, clinical practices, and resource availability across
global healthcare settings (Gupta et al., 2022; Thompson-
Branch & Havranek, 2017). This is particularly crucial in
developing countries, including Indonesia, where several
challenges exist, such as inconsistent screening and
management protocols for neonatal hypoglycemia. These
challenges are further compounded by limitations in
healthcare facilities, insufficient medical equipment, and a
lack of standardized clinical training in primary and
secondary hospitals (Haksari, 2019; Liu et al., 2022; Sharma et
al., 2017; Yunarto & Sarosa, 2019).

Various studies have indicated that limited access to
continuous glucose monitoring and discrepancies in
hypoglycemia threshold definitions among healthcare
facilities across different regions in Indonesia may exacerbate
morbidity among preterm neonates. For example, several
hospitals still utilize threshold levels that are inconsistent
with international guidelines provided by the American
Academy of Pediatrics (AAP) and the Pediatric Endocrine
Society (PES) (Gupta et al, 2022; Sharma et al, 2017;
Thornton et al., 2015). Therefore, conducting locally based
research is strongly emphasized to generate clinically
relevant recommendations that reflect actual conditions
encountered in practice (Haksari, 2019; Rohsiswanto, 2021).

This study was specifically conducted at Mitra Delima
Hospital, Malang, a secondary healthcare facility in Indonesia,
which provides neonatal care services to a socioeconomically
diverse patient population. The choice of this hospital is
relevant as it represents the general conditions experienced
by secondary healthcare facilities throughout Indonesia,
which commonly face resource limitations yet must still
provide optimal care for high-risk neonates (Rohsiswanto,
2021; Yunarto & Sarosa, 2019). Through this research, a
critical gap in the national literature can be addressed by
providing detailed analyses of the relationship between
gestational age, Small for Gestational Age (SGA) classification,
low birth weight, and the prevalence of neonatal
hypoglycemia within the Indonesian context.

Recent research has confirmed that classifications based
on gestational age and birth weight are critical factors
influencing neonatal glucose stability, especially during the
transitional period from intrauterine to extrauterine
environments (Harding et al., 2024; Koolen et al., 2023; Yoon
et al, 2015). These classifications form the basis for
determining neonates at higher risk of hypoglycemia, thereby
requiring more stringent monitoring and early interventions
(Shah et al,, 2019; Thompson-Branch & Havranek, 2017).
Consequently, specific analyses of gestational age and birth
weight classifications within secondary hospital contexts,
such as Mitra Delima Hospital, can provide essential insights
for designing targeted and effective clinical strategies for the
prevention and management of neonatal hypoglycemia.

Additionally, potential inconsistencies in neonatal glucose
monitoring protocols across various healthcare facilities in
Indonesia underscore the necessity of evidence-based
approaches derived from contextually relevant research
results. This evidence will be crucial in developing more
precise and nationally standardized clinical guidelines (Gupta
etal., 2022; Haksari, 2019; Yunarto & Sarosa, 2019). Therefore,
this research explicitly aims to analyze the relationship
between gestational age, Small for Gestational Age (SGA)
status, birth weight, and the incidence of hypoglycemia in
preterm neonates in Indonesia. The findings from this study
are expected to significantly contribute to improving existing
clinical strategies, particularly in enhancing early
identification, prevention, and effective management of
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neonatal hypoglycemia, thereby reducing morbidity and
mortality associated with this complication.

METHOD
Participant Characteristics and Research Design

This study employed an observational, retrospective
design conducted in the Neonatal Unit at Mitra Delima
Hospital, Malang, East Java, Indonesia. The hospital was
chosen specifically due to its status as a secondary healthcare
facility serving a diverse socio-economic neonatal patient
population, making the findings applicable to similar
healthcare settings across Indonesia (Rohsiswanto, 2021;
Yunarto & Sarosa, 2019). Ethical approval was obtained from
the Medical and Health Research Ethics Committee, Faculty of
Medicine, Universitas Brawijaya.

Sampling Procedures

The study population consisted of preterm neonates
admitted to the Neonatal Unit from January to December
2023. Preterm neonates were defined operationally as infants
born before 37 completed weeks of gestation (Gomella et al.,
2020; WHO, 2020). This definition was strictly applied to all
neonates included in the study period. The inclusion criteria
involved all preterm neonates admitted during the specified
period, while neonates born to diabetic mothers and those
diagnosed with congenital anomalies or metabolic disorders
potentially affecting glucose regulation were explicitly
excluded to minimize confounding factors (Gupta et al., 2022;
Sharma et al.,, 2017).

Measures and Covariates

Gestational age determination was consistently
performed using obstetric data combined with a standardized
Dubowitz examination conducted by trained pediatricians
within the first 24 hours of life (Dubowitz et al., 1970; Gomella
et al., 2020). This examination involved a comprehensive
neurological and physical maturity assessment to accurately
estimate gestational age and reduce potential bias (Sharma et
al.,, 2017). Birth weight was categorized based on established
clinical standards: normal birth weight (2500-3999 grams),
low birth weight (1500-2500 grams), very low birth weight
(<1500 grams), and extremely low birth weight (<1000
grams) (Damanik, 2008; Gomella et al., 2020). Additionally,
neonates were classified according to gestational age-specific
birth weight percentiles into Small for Gestational Age (SGA,
<10th percentile), Appropriate for Gestational Age (AGA,
10th-90th percentile), and Large for Gestational Age (LGA,
>90th percentile) categories using standardized intrauterine
growth charts (Fenton & Kim, 2013; Gomella et al., 2020).

Blood glucose levels were measured using capillary blood
obtained from heel puncture within the first hour of life and
periodically monitored during hospitalization. Measurements
were performed using validated glucometers routinely
calibrated according to manufacturer standards, ensuring
measurement accuracy and reliability (Gupta et al., 2022;
Sharma et al., 2017). Hypoglycemia was operationally defined
as blood glucose levels below 60 mg/dL, in line with the
Pediatric Endocrine Society’ s guidelines for neonates at risk
(Thornton et al., 2015). Data collection procedures involved
extracting relevant clinical data—including gestational age,
birth weight, mode of delivery, maternal conditions, Apgar
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scores, and neonatal complications—from medical records.
The validity and accuracy of medical record data were ensured
by cross-checking entries against clinical documentation
standards and verifying discrepancies with attending
pediatricians.

Statistical Analysis

Data analysis was conducted using IBM SPSS Statistics
software version 26.0 (IBM Corp, Armonk, NY, USA).
Descriptive statistics were employed to summarize neonatal
and maternal characteristics, presenting mean and standard
deviation for continuous variables, and frequency and
percentage for categorical variables. Inferential analyses
included Chi-square tests or Fisher’s exact tests for
categorical variables, and independent-sample t-tests or
Mann-Whitney U tests for continuous variables depending on
data normality distribution assessed by the Kolmogorov-
Smirnov test (Field, 2018). Correlation analyses between
gestational age, birth weight, and blood glucose levels were
conducted using Spearman’s rho due to anticipated non-

Table 1. Characteristics of Neonates (N = 59)

parametric distributions in clinical data (Ghasemi & Zahediasl,
2012). A p-value of <0.05 was considered statistically
significant.

RESULTS

A total of 59 preterm neonates were included in this study.
Of these, 17 neonates (29%) experienced hypoglycemia, while
the remaining 42 neonates (71%) maintained normoglycemia.
The discrepancy between the previous textual representation
("seventy neonates") and the table data ("17 neonates") has
been corrected and clarified consistently to avoid confusion.
The majority of neonates included in this study were
delivered via cesarean section (74.6%), with the remaining
neonates delivered vaginally (25.4%). The mean maternal age
across both groups was 27.9 years, with no statistically
significant difference between groups based on maternal age
(p=0.39).

Characteristics Hypoglycemic (n =17) Normoglycemic (n = 42) P-value
Gender
Male 10 (58.8%) 18 (42.9%) 0.20
Female 7 (41.2%) 24 (57.1%)
Mode of Delivery
Vaginal 3(17.6%) 12 (28.6%) 0.30
Cesarean 14 (82.4%) 30(71.4%)
Maternal Age (years)
>35 4 (23.5%) 7(16.7%) 039
<35 13 (76.5%) 35(83.3%) ’
Mean (range) 27.9 (16-43)
Maternal Parity
Primiparous 9(52.9%) 13 (31.0%) 0.10
Multiparous 8(47.1%) 29 (69.0%)
Oxygen Support
Room air 11 (64.7%) 18 (42.9%) 0.11
Non-invasive ventilation 6(35.3%) 24 (57.1%)
APGAR Score (5 minutes)
Asphyxia (score <7) 2(11.8%) 4(9.5%) 0.56
Non-asphyxia (score >7) 15 (88.2%) 38 (90.5%)

The detailed demographic and clinical characteristics of
neonates categorized into hypoglycemic and normoglycemic
groups are presented clearly and consistently in Table 1. The
table explicitly delineates the group distribution and
proportions for variables including gender, mode of delivery,
maternal age, maternal parity, oxygen support requirements,
and Apgar scores. No statistically significant differences were
observed between hypoglycemic and normoglycemic groups
concerning gender (p = 0.20), delivery method (p = 0.30),
maternal age (p = 0.39), maternal parity (p = 0.10), oxygen
support (p = 0.11), and Apgar scores indicative of birth
asphyxia (p = 0.56).

Risk factor analyses for neonatal hypoglycemia, including
birth weight classification, gestational age, maternal risk
factors, and neonatal complications, are systematically
summarized in Table 2. The mean gestational age differed
significantly between the hypoglycemic (mean = 24.18
weeks; range 30-36 weeks) and normoglycemic neonates
(mean = 33.93 weeks; range 22-36 weeks), with a p-value of
0.045. This result suggests gestational age as a significant risk
factor for neonatal hypoglycemia. Although the data showed

a higher proportion of Small for Gestational Age (SGA)
neonates in the hypoglycemic group (24%) compared to the
normoglycemic group (7%), this difference was not
statistically significant (p = 0.20). Similarly, birth weight
classification alone did not show a significant association with
hypoglycemia status (p = 0.63). Maternal conditions such as
oligohydramnios, premature rupture of membranes (PROM),
and preeclampsia/eclampsia also showed no significant
differences between groups (p = 0.29). Neonatal risk factors—
including multiple pregnancies (gemeli), birth asphyxia,
neonatal jaundice, infections, and respiratory distress
syndrome (RDS)-were evenly distributed and showed no
statistically significant associations (p = 0.38).

Correlation analyses between gestational age, birth
weight, and neonatal blood glucose levels were conducted to
explore potential relationships. The analysis confirmed that
there was no statistically significant correlation between
gestational age and blood glucose levels (r = 0.43, p = 0.657),
nor between birth weight and blood glucose levels (r = 0.68, p
= 0.611). Although the correlation coefficients (r) appear
numerically moderate to high, reconfirmation of statistical
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calculations verified that these correlations remained
statistically non-significant, likely due to the limited sample
size and variability within the sample data.

These clarified results underscore that gestational age
appears to be the most consistent and significant risk factor

for neonatal hypoglycemia among preterm neonates in this
secondary healthcare setting, while other assessed factors did
not demonstrate significant associations within this specific
study context.

Table 2. Analysis of Risk Factors Associated with Neonatal Hypoglycemia

Risk Factors Hypoglycemic (n=17) Normoglycemic (n = 42) P-value

Birth Weight (grams) 1991 (1100 -2450) 2130 (900 - 2500) 0.63
Normal (= 2500 g) 0(0%) 3(7.1%)

Low Birth Weight (1500-2499 g) 16 (94.1%) 36 (85.7%)
Very Low Birth Weight (1000-1499 g) 1(5.9%) 2(4.8%)
Extremely Low Birth Weight (< 1000 g) 0 (0%) 1(2.4%)

Gestational Age (weeks) 24.2 (30-36) 33.9(22-36) 0.045*
Birth Weight to Gestational Age 0.20
Small for Gestational Age (SGA) 4 (23.5%) 3(7.1%)

Appropriate for Gestational Age (AGA) 12 (70.6%) 37 (88.1%)
Large for Gestational Age (LGA) 1(5.9%) 2 (4.8%)

Maternal Risk Factors 0.29
Oligohydramnios 2(11.8%) 4(9.5%)

Premature Rupture of Membranes (PROM) 5(29.4%) 12 (28.6%)
Preeclampsia/eclampsia 4 (23.5%) 3(7.1%)
Other 6 (35.3%) 23 (54.8%)

Neonatal Risk Factors 0.38

Gemelli (multiple births) 4 (23.5%) 7 (16.7%)
Birth asphyxia 4 (23.5%) 3(7.1%)
Neonatal jaundice 1(5.9%) 10(23.8%)
Neonatal infection 1(5.9%) 2(4.8%)
Respiratory Distress Syndrome (RDS) 2(11.8%) 5(11.9%)

Other 5(29.4%) 15 (35.7%)

Note: SGA = Small for Gestational Age; AGA = Appropriate for Gestational Age; LGA = Large for Gestational Age; PROM = Premature

Rupture of Membranes; RDS = Respiratory Distress Syndrome.
p < 0.05 indicates statistical significance.

DISCUSSION

The present study found that gestational age significantly
influenced the incidence of hypoglycemia among preterm
neonates. Neonates with lower gestational age were more
likely to develop hypoglycemia, aligning with established
physiological evidence suggesting that premature infants
have inadequate glycogen reserves and immature
gluconeogenic pathways. Premature neonates experience
limited hepatic glucose phosphatase activity, essential for
effective gluconeogenesis, thus predisposing them to
neonatal hypoglycemia (Gupta et al., 2022; Sharma et al,,
2017). Additionally, preterm neonates have limited adipose
tissue reserves, leading to inadequate mobilization of
alternative energy substrates during postnatal transition,
resulting in an increased vulnerability to hypoglycemia
(Harding et al., 2024; Koolen et al., 2023; Yoon et al., 2015).

Although this study did not find birth weight alone
significantly correlated with neonatal hypoglycemia, this
result contrasts sharply with numerous previous studies that
consistently demonstrate birth weight as an independent risk
factor for hypoglycemia (Bromiker et al., 2019; Koolen et al.,
2023; Yunarto & Sarosa, 2019). The discrepancy in findings
could be attributed to the limited sample size in our study,
potentially affecting statistical power and sensitivity to detect
significance. Most large-scale studies report that lower birth
weight is strongly associated with hypoglycemia due to
diminished glycogen and fat stores critical for maintaining
glucose homeostasis (Yunarto & Sarosa, 2019). Therefore,
larger cohort studies are recommended in the future to
further validate these observations and clarify the role of birth

https://ukinstitute.org/journals/1/makein

weight in neonatal hypoglycemia within the Indonesian
context.

Our analysis also revealed that Small for Gestational Age
(SGA) neonates had higher proportions of hypoglycemia
compared to normoglycemic counterparts, although not
statistically significant. This finding aligns with previous
evidence highlighting the increased susceptibility of SGA
neonates to hypoglycemia due to impaired glycogen
synthesis, elevated insulin sensitivity, and insufficient
counter-regulatory hormonal responses (Wang et al., 2023).
SGA neonates commonly experience intrauterine growth
restrictions (IUGR), limiting nutrient transfer and
exacerbating inadequate fetal energy reserves, subsequently
increasing the risk of hypoglycemia postnatally (Mericq et al.,
2005; Owens et al., 2007; Yoon et al., 2015).

Additionally, a noteworthy finding from this study was the
higher incidence of neonatal hypoglycemia among infants
delivered via cesarean section compared to vaginal delivery.
Physiologically, neonates delivered via cesarean section
demonstrate lower levels of catecholamines, such as
epinephrine and norepinephrine, which are essential for
stimulating gluconeogenesis, glycogenolysis, and lipolysis
during the critical transition immediately after birth (Morton
& Brodsky, 2016; Sumikura, 2013). Furthermore, maternal
hyperglycemia due to preoperative intravenous glucose
administration commonly practiced during cesarean
procedures might lead to increased fetal insulin secretion,
thereby precipitating neonatal hypoglycemia shortly after
birth (Sumikura, 2013). Future clinical guidelines should
carefully consider monitoring protocols for neonates born via
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cesarean section to ensure prompt
management of hypoglycemia.

Contrary to previous research that reported a significant
association between neonatal asphyxia and hypoglycemia,
our findings did not demonstrate such a relationship. The
existing literature describes neonatal asphyxia causing
increased anaerobic metabolism, rapid depletion of glycogen
stores, and impaired gluconeogenesis, thereby predisposing
neonates to hypoglycemia (Kallem et al., 2017; Yunarto &
Sarosa, 2019). However, the lack of significant correlation
observed in this study might result from our small sample
size, methodological differences, or variations in the severity
of asphyxia between studies. Future research involving larger
samples and standardized asphyxia assessment protocols
would help clarify the exact relationship between neonatal
asphyxia and hypoglycemia in preterm populations.

Finally, it is crucial to acknowledge that neonatal
hypoglycemia, if inadequately managed, can lead to
significant long-term neurodevelopmental complications,
including cerebral palsy, cognitive impairments, and
developmental delays (Harding et al., 2024; Shah et al., 2019).
Therefore, healthcare facilities, especially secondary hospitals
like Mitra Delima Hospital, should emphasize comprehensive
hypoglycemia screening and management protocols tailored
explicitly to preterm and SGA neonates. Enhanced training
programs for medical personnel and standardized clinical
pathways should be developed and implemented based on
local and evidence-based data to improve neonatal outcomes
in resource-limited settings (Gupta et al., 2022; Thompson-
Branch & Havranek, 2017).

recognition and

Limitations and Recommendations for Future Research

Several limitations should be acknowledged in
interpreting the findings of this study. First, the retrospective
nature of this research based on medical record reviews may
introduce potential biases related to incomplete or
inaccurately documented clinical data. Additionally, the
relatively small sample size from a single healthcare facility
(Mitra Delima Hospital, Malang) might limit the
generalizability of these findings to broader populations. This
limitation potentially contributed to the lack of statistical
significance in birth weight associations, differing from
previous large-scale studies. Finally, this study did not explore
other potentially relevant variables such as detailed maternal
nutritional status, timing of feeding initiation, and
comprehensive clinical management during delivery, which
could further influence neonatal glucose levels.

To address these limitations, future studies should employ
prospective cohort designs involving larger, multicenter
samples to enhance statistical power and the generalizability
of findings. Comprehensive data collection, including
maternal nutritional assessments, precise timing of neonatal
feeding, and standardized glucose monitoring protocols, is
strongly recommended. Additionally, research focusing on
the development and validation of predictive models or
clinical scoring systems for neonatal hypoglycemia in
secondary healthcare settings could significantly improve
clinical outcomes by enabling timely preventive and
therapeutic interventions.

CONCLUSIONS

This study explicitly highlights gestational age as a
primary and significant risk factor for neonatal hypoglycemia
among preterm neonates. Lower gestational age strongly

correlates with an increased likelihood of hypoglycemia,
emphasizing that prematurity itself is inherently associated
with vulnerabilities in glucose regulation due to immature
glycogen stores and insufficient hepatic enzyme activity
required for gluconeogenesis. While Small for Gestational Age
(SGA) status and low birth weight also showed higher
proportions of hypoglycemia, their associations were not
statistically significant in this study, likely due to sample size
constraints. Nevertheless, the clinical significance of these
findings remains pertinent and warrants attention, given the
physiological mechanisms predisposing these neonates to
impaired glucose homeostasis.

Given these findings, stringent clinical screening and
monitoring protocols should be recommended, particularly
for preterm infants, with specific attention to those classified
as Small for Gestational Age (SGA). Neonates identified as
high-risk, particularly those born via cesarean delivery,
should undergo rigorous glucose monitoring immediately
post-birth to ensure early detection and prompt management
of hypoglycemia. Healthcare providers, especially in
secondary healthcare settings, must adopt a proactive
approach through systematic and routine blood glucose
screening  protocols, coupled with evidence-based
intervention strategies such as early initiation of feeding and
the potential use of oral dextrose gel administration to
promptly manage asymptomatic neonatal hypoglycemia.

REFERENCES

Barrero-Castilero, A., & Simmons, R. (2023). Hypoglycemia
and hyperglycemia. In E. C. Eichenwald, A. R. Hansen, C. R.
Martin, & A. R. Stark (Eds.), Clorhety and Stark’ s Manual
of Neonatal Care (9th ed., pp. 318-332). Wolters Kluwer.

Bromiker, R., Perry, A., Kasirer, Y., Einav, S., Klinger, G., & Levy-
Khademi, F. (2019). Early neonatal hypoglycemia:
Incidence and risk factors. Journal of Maternal-Fetal and
Neonatal Medicine, 325), 786-792.
https://doi.org/10.1080/14767058.2017.1391781

Chawanpaiboon, S., Vogel, J. P., Moller, A.-B., Lumbiganon, P.,
Petzold, M., Hogan, D., Landoulsi, S., Jampathong, N.,
Kongwattanakul, K., Laopaiboon, M. Lewis, C,
Rattanakanokchai, S., Teng, D. N., Thinkhamrop, ]J.,
Watananirun, K., Zhang, J., Zhou, W., & Giilmezoglu, A. M..
(2019). Global, regional, and national estimates of levels of
preterm birth in 2014: a systematic review and modelling
analysis. The Lancet Global Health, 71), e37-e46.
https://doi.org/10.1016/s2214-109x(18)30451-0

Damanik, S. M. (2008). Klasifikasi bayi menurut berat lahir
dan masa gestasi. In M. S. Kosim et al. (Eds.), Buku Ajar
Neonatologi(1st ed.). Badan Penerbit IDAL

Dubowitz, L. M., Dubowitz, V., & Goldberg, C. (1970). Clinical
assessment of gestational age in the newborn infant. 7he
Journal of Pediatrics, 771), 1-10.
https://doi.org/10.1016/s0022-3476(70)80038-5

Fenton, T. R,, & Kim, ]. H. (2013). A systematic review and
meta-analysis to revise the Fenton growth chart for
preterm infants. BMC  Pediatrics, 13, 59.
https://doi.org/10.1186/1471-2431-13-59

Field, A. (2018). Discovering statistics using IBM SPSS
Statistics (5th ed.). SAGE Publications.

The Influence of Gestational Age on Neonatal Hypoglycemia Among Preterm Neonates in Secondary Hospital Setting


https://doi.org/10.1080/14767058.2017.1391781
https://doi.org/10.1016/s2214-109x(18)30451-0
https://doi.org/10.1016/s0022-3476(70)80038-5
https://doi.org/10.1186/1471-2431-13-59

Majalah Kesehatan Indonesia, 6(2), 2025

Ni Luh Putu Herli Mastuti | 70

Ghasemi, A., & Zahediasl, S. (2012). Normality tests for
statistical analysis: A guide for non-statisticians.
International Journal of Endocrinology and Metabolism,
102), 486-489. https://doi.org/10.5812/ijem.3505

Gomella, T. L., Eyal, F. G., & Bany-Mohammed, F. (Eds.). (2020).
Gomella’ s Neonatology: Management, procedures, on-
call problems, diseases, and drugs (8th ed.). McGraw-Hill
Education.

Gupta, K., Amboiram, P., Balakrishnan, U., Ashok, C,
Abiramalatha, T., & Devi, U. (2022). Dextrose gel for
neonates at risk with asymptomatic hypoglycemia: A
randomized clinical trial. Pediatrics, 1496),e2021050733.
https://doi.org/10.1542/peds.2021-050733

Haksari, E. L. (2019). Historical perspective: Low birthweight
and preterm infant in Indonesia. Neoreviews, 2(0(10),
e548-e560. https://doi.org/10.1542/ne0.20-10-e548

Harding, J. E., Alsweiler, ]., Edward, T. E., & McKinlay, C. ].
(2024). Neonatal hypoglycaemia. BMJ Medicine, 3.
https://doi.org/10.1136/bmjmed-2023-000544

Kallem, V. R, Pandita, A., & Gupta, G.. (2017). Hypoglycemia:
When to Treat?. Clinical Medicine Insights: Pediatrics, 11,
117955651774891, 1-9.
https://doi.org/10.1177/1179556517748913

Koolen, M. R., van Kempen, A. A., Maaskant, J. M., Reiss, 1., &
Vermeulen, M. J. (2023). Incidence and risk factors for
early hypoglycemia in very preterm infants: The hyporisk
study. Clinical  Nutrition  ESPEN, 56, 67-72.
https://doi.org/10.1016/j.clnesp.2023.05.001

Liu, L., Johnson, H. L., Cousens, S., Perin, ]., Scott, S., Lawn, ]. E.,
Rudan, 1., Campbell, H., Cibulskis, R., Li, M., Mathers, C.,
Black, R. E., & Child Health Epidemiology Reference Group
of WHO and UNICEF (2012). Global, regional, and national
causes of child mortality: an updated systematic analysis
for 2010 with time trends since 2000. Lancet (London,
England), 3799832), 2151-2161.
https://doi.org/10.1016/S0140-6736(12)60560-1

Machado, J. S., Ferreira, T. S., Lima, R. C, Vieira, V. C,, &
Medeiros, D. S. (2021). Premature birth: Topics in
physiology and pharmacological characteristics. Revista
da Associacgdo Médica Brasileira, 671), 150-155.
https://doi.org/10.1590/1806-9282.67.01.20200501

Mericq, V., Ong, K. K., Bazaes, R., Pefia, V., Avila, A., Salazar, T.,
Soto, N., Ifiiguez, G., & Dunger, D. B.. (2005). Longitudinal
changes in insulin sensitivity and secretion from birth to
age three years in small- and appropriate-for-gestational-
age children. Diabetologia, 4812), 2609-2614.
https://doi.org/10.1007/s00125-005-0036-z

Morton, S., & Brodsky, D. (2016). Fetal physiology and the
transition to extrauterine life. Cl/inics in Perinatology,
43(3), 395-407. https://doi.org/10.1016/j.clp.2016.04.001

https://ukinstitute.org/journals/1/makein

Owens, J. A., Gatford, K. L., De Blasio, M. ]., Edwards, L. J.,
McMillen, I. C,, & Fowden, A. L. (2007). Restriction of
placental growth in sheep impairs insulin secretion but
not  sensitivity = before  birth. 7The  Journal  of
physiology, 584(Pt 3), 935-949.
https://doi.org/10.1113/jphysiol.2007.142141

Rohsiswanto, R. (2021). Epidemiologi pelayanan perinatal dan
neonatal di Indonesia. In S. Wandita et al. (Eds.), Buku Ajar
Neonatologi Anak (2nd ed., pp. 1-7). Badan Penerbit IDAI.

Shah, R., Harding, ]., Brown, J., & McKinlay, C. (2019). Neonatal
glycaemia and neurodevelopmental outcomes: A
systematic review and meta-analysis. Neonatology,
17152),116-126. https://doi.org/10.1159/000492859

Sharma, A., Davis, A., & Shekhawat, P. S. (2017). Hypoglycemia
in the preterm neonate: etiopathogenesis, diagnosis,
management and long-term outcomes. 7ranslational
pediatrics, 64), 335-348.
https://doi.org/10.21037/tp.2017.10.06

Sumikura, H. (2013). Neonatal hypoglycemia after cesarean
section. Journal of Anesthesia, 272), 167-168.
https://doi.org/10.1007/s00540-013-1574-z

Thompson-Branch, A., & Havranek, T. (2017). Neonatal
Hypoglycemia. Pediatrics in review, 384), 147-157.
https://doi.org/10.1542/pir.2016-0063

Thornton, P. S., Stanley, C. A.,, De Leon, D. D., Harris, D.,
Haymond, M. W., Hussain, K., Levitsky, L. L., Murad, M. H.,
Rozance, P. ]., Simmons, R. A, Sperling, M. A., Weinstein, D.
A, White, N. H., & Wolfsdorf, ]J. L. (2015).
Recommendations from the Pediatric Endocrine Society
for  Evaluation and Management of  Persistent
Hypoglycemia in Neonates, Infants, and Children. 7he
Journal of Pediatrics, 1672), 238-245.
https://doi.org/10.1016/j.jpeds.2015.03.057

Wang, L.-Y., Wang, L.-Y., Wang, Y.-L., & Ho, C.-H.. (2023). Early
neonatal hypoglycemia in term and late preterm small for

gestational age newborns. Pediatrics &
Neonatology, 645), 538-546.
https://doi.org/10.1016/j.pedneo.2022.09.021

WHO.  (2020).  Preterm  birth. Retrieved from

https://www.who.int/news-room/fact-
sheets/detail/preterm-birth

Yoon, ]. Y., Chung, H. R, Choi, C. W., Yang, S. W,, Kim, B. L., &
Shin, C. H.. (2015). Blood glucose levels within 7 days after
birth in preterm infants according to gestational
age. Annals of  Pediatric Endocrinology &
Metabolism, 20(4), 213.
https://doi.org/10.6065/apem.2015.20.4.213

Yunarto, Y., & Sarosa, G. I. (2019). Risk factors of neonatal
hypoglycemia. Paediatrica Indonesiana, 595), 252-256.
https://doi.org/10.14238/pi59.5.2019.252-6

——
P-ISSN 2745-6498, E-ISSN 2745-8008


https://doi.org/10.5812/ijem.3505
https://doi.org/10.1542/peds.2021-050733
https://doi.org/10.1542/neo.20-10-e548
https://doi.org/10.1136/bmjmed-2023-000544
https://doi.org/10.1177/1179556517748913
https://doi.org/10.1016/j.clnesp.2023.05.001
https://doi.org/10.1016/S0140-6736(12)60560-1
https://doi.org/10.1590/1806-9282.67.01.20200501
https://doi.org/10.1007/s00125-005-0036-z
https://doi.org/10.1016/j.clp.2016.04.001
https://doi.org/10.1113/jphysiol.2007.142141
https://doi.org/10.1159/000492859
https://doi.org/10.21037/tp.2017.10.06
https://doi.org/10.1007/s00540-013-1574-z
https://doi.org/10.1542/pir.2016-0063
https://doi.org/10.1016/j.jpeds.2015.03.057
https://doi.org/10.1016/j.pedneo.2022.09.021
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://doi.org/10.6065/apem.2015.20.4.213
https://doi.org/10.14238/pi59.5.2019.252-6

