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Abstract:	Asymptomatic hypoglycemia is a common but often overlooked issue in late 
preterm infants, which can lead to negative neurodevelopmental outcomes. Identifying 
predictive factors is essential for early detection and intervention. However, published 
evidence regarding asymptomatic hypoglycemia among late preterm infants in Thailand 
remains limited. This retrospective case-control study encompassed 586 late preterm 
infants (293 cases and 293 controls) born and admitted to a university hospital in Bangkok 
between January 2017 and December 2022. Data were extracted from electronic 
medical records. The instruments employed included Infant and Maternal Record 
Forms. Data analysis was conducted using descriptive statistics and multiple logistic 
regression.
	 The study revealed that 53.9% of infants with asymptomatic hypoglycemia were 
female, with an average gestational age of 35.4 ± 0.75 weeks. The mean point-of-care 
glucose testing one hour post-birth was 34.8 ± 5.09 mg/dL. Signif icant predictive 
factors for asymptomatic hypoglycemia in infants were identif ied, including being 
small for gestational age, large for gestational age, and experiencing prolonged fasting 
before delivery for more than six hours. Collectively, these three factors accounted for 
only 10.4% of the risk of asymptomatic hypoglycemia in late preterm infants. Therefore, 
further studies should include other factors such as maternal medications, infant feeding 
practices, and metabolic disorders. Based on these f indings, nurses must remain vigilant 
for the development of asymptomatic hypoglycemia in these infants to prevent severe 
complications or long-term effects on infant brain development and health. Furthermore, 
maternal education should also emphasize responsive feeding practices and recognition 
of warning signs of neonatal hypoglycemia in high-risk infants.
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Introduction

	 Hypoglycemia is a common condition among 
premature infants, with a reported incidence of 19–52% 
in this population.¹ The incidence of hypoglycemia 
may be as high as 50% among late preterm infants at 
34 weeks’ gestation, depending on the screening 
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criteria applied and underlying risk factors.2 Late 
preterm birth, in combination with factors such as 
small gestational age (SGA), large gestational age 
(LGA), respiratory distress, hypothermia, neonatal 
infection, and maternal gestational diabetes, increases 
susceptibility to hypoglycemia, particularly within 
the first 1–6 hours after birth. Late preterm infants 
may present with either symptomatic or asymptomatic 
hypoglycemia.3 Hypoglycemia reduces cerebral glucose 
availability, which may lead to brain injury and 
subsequently impair physical growth as well as 
cognitive and intellectual development.4-6 In severe 
cases, hypoglycemia can result in mortality, prolonged 
hospitalization, and increased healthcare costs. 
Moreover, neonatal illness may cause significant 
parental distress and interfere with parent–infant 
bonding, as affected infants often require separation 
for clinical management.6,7

	 Late preterm infants are defined as those born 
between 34 weeks and 36 weeks and six days of 
gestation. The incidence of late preterm births has 
been increasing. In the United States, the rate of 
infants born before 37 weeks of gestation was 10.4% 
in 2024.8 The rate of late preterm infants also rose 
slightly, from 7.69% in 2024 to 7.72% in 2025.9 

Although late preterm infants may have weights 
similar to full-term infants, they are still considered 
at risk for postnatal complications due to immature 
organ function and physiology.9-12 Late preterm 
infants are at a higher risk of developing hypoglycemia 
compared to their full-term counterparts due to their 
relatively lower glycogen stores.13 Following umbilical 
cord clamping, these infants are abruptly deprived 
of maternal glucose supply while simultaneously 
experiencing increased metabolic demands for energy 
production, predisposing them to hypoglycemia. 
Neonatal blood glucose levels typically decline within 
the first hour after birth, reaching approximately 25–30 
mg/dL.14 The American Academy of Pediatrics (AAP) 
guidelines recommend treatment for asymptomatic 
hypoglycemia when blood glucose levels fall below 

40 mg/dL, considering the infant’s risk factors.15 
However, many infants with hypoglycemia do not 
exhibit symptoms, leading to delayed diagnosis and 
treatment. Therefore, identifying risk factors for 
asymptomatic hypoglycemia in infants can enhance 
care efficiency.16 

Literature Review and Conceptual 

Framework

	 This study utilized a physiological framework 
to understand the development of hypoglycemia in 
late premature infants. Typically, the fetus receives 
glucose from the mother through the placenta, serving 
as the primary energy source. Glucose is utilized to 
synthesize glycogen, which is stored in the liver and 
accumulates during the third trimester.3,6 Upon birth, 
the umbilical cord is cut, and maternal glucose is no 
longer available. Consequently, the infant must rely 
on glycogen stores for energy, which is limited in late 
preterm infants. Following birth, the high energy 
demand can lead to low blood sugar levels.
	 The literature review indicated that asymptomatic 
hypoglycemia in late preterm infants is associated 
with both neonatal and maternal factors. Neonatal 
factors include SGA, LGA,17,18 birth asphyxia, 
meconium-stained amniotic fluid (MSAF),18,19 
neonatal sepsis,20 and hypothermia.21 Infants with SGA 
have reduced glycogen and fat stores, leading to 
decreased glucose production.22 Conversely, LGA 
infants, having received excess glucose in utero, may 
experience hypoglycemia after birth when glucose 
supply ceases. Evidence suggests that late preterm 
infants with SGA or LGA are at higher risk for 
asymptomatic hypoglycemia compared to those of 
appropriate gestational age (AGA).15,22 
	 Birth asphyxia increases energy demands for 
respiration, raising glucose requirements, while late 
preterm infants have limited glucose production 
capacity.3,18 Some studies have linked low APGAR 
scores with hypoglycemia, although other studies 
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have found no significant correlation.19,21 MSAF may 
indicate fetal distress due to hypoxia, which can 
affect glucose levels.23,24 Neonatal sepsis is defined as 
the presence of infection in an infant within the first 
72 hours of birth. Most cases are primarily associated 
with premature rupture of membranes (PROM).3 
In this study, the hospital used for data collection 
defined PROM as rupture of membranes occurring for 
≥ 12 hours prior to delivery. Preterm infants are 
particularly vulnerable due to immature immune 
systems, necessitating increased energy for infection 
response, which can result in hypoglycemia.3,25,26 
However, some studies have not found a relationship 
between sepsis and hypoglycemia.21,27 Hypothermia 
can also contribute to hypoglycemia, as maintaining 
body temperature requires significant glucose. Preterm 
infants with temperatures below 36.5°C are at a higher 
risk for asymptomatic hypoglycemia.21,26,28,29

	 Maternal factors influencing hypoglycemia 
incidence in late preterm infants include gestational 
diabetes mellitus (GDM),18,21 fasting duration, and 
the type of intravenous fluids administered during 
fasting.22 Infants of mothers with GDM may experience 
hypoglycemia after birth due to cessation of glucose 
supply.18,21 A study found that infants born to mothers 
with GDM who received insulin were 5.75 times 
more likely to develop asymptomatic hypoglycemia 
compared to those without this factor.21 Prolonged 
fasting before cesarean sections can also lower 
maternal and fetal glucose levels, potentially leading 
to hypoglycemia in the infant.22 Prior to cesarean section 
(C/S), mothers are required to abstain from food and 
water, which results in low blood glucose levels in 
the mothers and the babies. Mothers who receive 
intravenous fluids with no glucose experience 
hypoglycemia due to the increased energy expenditure 
in relieving pain, which may also lead to fetal and 
neonatal hypoglycemia.22

	 Prior studies have examined risk factors for 
neonatal hypoglycemia in infants born at 35–37 
weeks’ gestation, whereas fewer studies have specifically 

focused on late preterm infants at 34 weeks’ gestation 
and beyond. Moreover, there is limited published 
evidence on asymptomatic hypoglycemia in late 
preterm infants in Thailand. In the present retrospective 
study, we therefore reviewed the literature on 
asymptomatic neonatal hypoglycemia, identified 
infant-related risks including SGA, LGA, birth 
asphyxia, MSAF, neonatal sepsis, and hypothermia 
as infant-related factors, as well as GDM, duration 
of maternal fasting, and type of intravenous fluids 
administered during fasting as maternal variables. 
These evidence-based risk factors were integrated 
into our study design to investigate the high-risk 
neonates and to inform nursing surveillance and 
preventive strategies aimed at reducing morbidity 
associated with late preterm neonatal hypoglycemia.

Study Aim

	 This study aimed to determine the predictive 
power of neonatal factors (SGA, LGA, birth asphyxia, 
MSAF, neonatal sepsis, and hypothermia) and 
maternal factors (GDM, fasting time before delivery, 
and type of intravenous fluid administration during 
fasting) on the development of asymptomatic 
hypoglycemia in late preterm infants.

Methods

	 Design: A retrospective case-control study 
was conducted, and the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) 
guidelines were used to guide the writing of this paper.
	 Sample and Setting: The sample consisted 
of late preterm infants with a gestational age of 34 
weeks to 36 weeks and six days who were born and 
admitted to the neonatal ward or neonatal intensive 
care unit (NICU) of a university hospital in Bangkok, 
Thailand, between January 2017 and December 2022. 
Participants were selected using purposive sampling 
according to the predefined inclusion criteria.  The sample 
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consisted of cases defined as infants with blood glucose 
levels below 40 mg/dL within the first hour after birth 
without clinical signs of hypoglycemia, including 
sweating, poor latch, hypotonia, tachypnea, apnea, 
or seizures. The controls were defined as those with 
blood glucose levels greater than 40 mg/dL within 
one hour postpartum and no clinical symptoms of 
hypoglycemia. The infants with severe congenital 
malformations and those born to mothers with 
hypertension, body mass index > 25 kg/m,2 preeclampsia, 
or those taking medications affecting blood glucose 
levels were excluded from the study.
	 The study hospital’s screening protocol 
required blood glucose testing for all late-preterm 
infants at 1 hour after birth. Capillary blood samples 
were taken after the infants’ heels were warmed. 
Blood glucose concentrations were determined using 
point-of-care testing (POCT). The glucometer was 
calibrated every day by LEBMED. 
	 The sample size was estimated based on prior 
research by Cummings et al.,17 who examined factors 
associated with asymptomatic hypoglycemia in preterm 
infants. The standard formulas for case-control studies 
were used to determine the sample size,30 resulting in 
a minimum of 183 participants in the case group, for 
a total of 366 participants. Accounting for a multiple 
correlation coefficient of 0.512 (very large size) 
in multivariable analysis,31 the sample size was increased 
to at least 498 participants. To mitigate potential data 
loss, a 15% margin was added, resulting in a total 
required sample size of 586 infants.
	 Ethical Considerations: Ethical approval was 
granted by the Human Research Ethics Committee, 
Faculty of Medicine Ramathibodi Hospital, Mahidol 
University (COA. MURA2023/416) and the studied 
hospital (COA No. 1170/2024). The study was 
conducted in accordance with the Declaration of 
Helsinki. Given the retrospective nature, the requirement 
for informed consent was waived by the ethics 
committees. Confidentiality and privacy of patient data 
were strictly maintained; all data were anonymized 
and handled securely to protect participant identities.

	 Research Instruments: The instrument 
consisted of a Demographic Data Questionnaire, 
divided into two parts to collect information on 
infants and mothers.
	 Infant and Maternal Record Forms: The primary 
investigator (PI) developed this questionnaire based 
on literature reviews to extract personal data on infants 
and mothers from electronic medical records. The infants’ 
data included gender, gestational age, delivery method, 
birth weight, postnatal temperature, type of hypoglycemia, 
blood glucose level below 40 mg/dL one hour after 
birth, APGAR score, meconium-stained fluid, and 
neonatal sepsis. The mothers’ data included age, type 
of gestational diabetes and treatment, maternal 
fasting time before delivery, and intravenous fluid 
administration during fasting. The data collection form 
was reviewed for content appropriateness, accuracy, 
and completeness by a neonatal nursing expert who 
was a member of the research team. As the form was 
developed specifically for retrospective data collection 
from medical records, pilot testing was not conducted 
prior to data collection.
	 Data Collection: After obtaining ethical 
approval, the PI contacted the relevant department at 
the study hospital to explain the details and survey the 
list of eligible late preterm infants. Medical records 
were retrieved from the hospital’s electronic system, 
and data were recorded using the infant and maternal 
record forms. Data on asymptomatic hypoglycemia 
were obtained from electronic medical records (EMR), 
specifically from pediatrician summaries.
	 Data Analysis: The collected data were analyzed 
using SPSS (version 29). Descriptive statistics were 
used to analyze the demographic characteristics. 
Multiple logistic regression was conducted to identify 
predictive factors of asymptomatic hypoglycemia in 
late preterm infants. The fitness of the regression 
model was assessed using the Hosmer-Lemeshow 
test, which indicated a good fit (p-value > 0.05). 
Multicollinearity and autocorrelation were tested. 
Variance Inflation Factors (VIFs) ranged from 1.01 
to 1.17, indicating no multicollinearity among 
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independent variables. In addition, to control for 
major confounding variables and identify independent 
determinants of asymptomatic hypoglycemia, the crude 
odds ratio (COR) from univariate logistic regression 
was used, with variables selected for the multivariate 
model if p < 0.05.

Results

	 The study included 586 infants (293 cases 
and 293 controls). The majority of cases (158, 
53.9%) were female, and the majority of controls 
(157, 53.6%) were male. The average gestational 
ages of cases and controls were 35.37 ± 0.75 and 
35.30 ± 0.79  weeks, respectively. The mean birth 
weight of cases and controls was 2,458.89 ± 462.14 
and 2,495.00 ± 365.67 grams, respectively. 

Although gender, gestational age, and birth weight 
did not differ significantly, birth weight for gestational 
age differed significantly between cases and controls. 
Most of the cases (242, 82.6%) and the controls 
(270, 92.2%) were AGA. Regarding the fifth-minute 
APGAR score, almost all infants in both the case 
and control groups had a score of 10. Concerning 
the meconium-stained amniotic fluid, neonatal sepsis, 
and membrane rupture lasting more than 12 hours 
before birth, nearly all infants in both groups had 
none of these problems. Regarding body temperature, 
most infants in both the case and control groups had 
a temperature of 37 °C. The mean glucose level one 
hour post-birth was lower in the case group (34.80 ± 
5.09 mg/dL) than in the control group (60.62 ± 
11.65 mg/dL) (Table 1). 

Figure 1. Enrollment of late preterm infants screened for asymptomatic hypoglycemia
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Table 1. Demographic characteristics of infants in the case and control group (n = 586)

Demographic data Case (n = 293)
n (%)

Control (n = 293)
n (%) p-value

Gender
Female 158 (53.9) 136 (46.4) 0.069c

Male 135 (46.1) 157 (53.6)
Gestational age (week)

34 49 (16.7) 59 (20.1) 0.560 c

35 88 (30.0) 86 (29.4)
36 156 (53.2) 148 (50.5)

Birth weight (gram), Mean ± SD 2,458.89 ± 462.14 2,495.00 ± 365.67 0.295t

Min–Max (1172-4070) (1186-3604)
Birth weight for gestational age 

Appropriate gestational age 242 (82.6) 270 (92.2)    0.002c 
Small gestational age 29 (9.9) 14 (4.8)
Large gestational age 22 (7.5) 9 (3.1)

1-min APGAR score, Median (IQR) 9 (8-9) 9 (8-9)  0.947m

Min–Max. (4-9) (4-9)
5-min APGAR Score, Median (IQR) 10 (9-10) 10 (9-10)  0.213m

Min–Max. (5-10) (5-10)
Neonatal asphyxia

No asphyxia 288 (98.3) 286 (97.6) 0.876f

Mild asphyxia 4 (1.4) 6 (2.0)
Moderate asphyxia 1 (0.3) 1 (0.3)

Meconium-stained amniotic fluid
No 290 (99.0) 288 (98.3) 0.725f

Yes 3 (1.0) 5 (1.7)
Slightly yellowish green 2 (66.7) 3 (60.0)
Dark green 1 (33.3) 2 (40.0)

Neonatal sepsis
No 291(99.3) 293 (100) 0.499f

Yes 2 (0.7) 0 (0.0)
Time to rupture or leakage of membranes 12 
hours or more before delivery

No 252 (86.0) 263 (89.8) 0.164c

Yes 41 (14.0) 30 (10.2)
Postpartum body temperature (°C), Mean ± SD 37.01 ± 0.37 37.04 ± 0.38 0.465t

Min–Max. (35.7-38.5) (36.0-38.5)
Hypothermia

No 282 (96.2)  281 (95.9) 0.832 c

Yes 11 (3.8) 12 (4.1)
Point-of-care testing (POCT) for glucose at
1 hour after birth (mg/dL), Mean ± SD

34.80 ± 5.09 60.62 ± 11.65  < 0.001t  

Min–Max (14-39) (43-97)

Note. t = Independent t-test, m = Mann-Whitney U test, c = Chi-square test, f = Fisher’s exact test
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	 Most mothers in cases (172, 58.7%) and 
controls (183, 62.5%) were less than 35 years of age. 
Cesarean sections were higher in the case group (234, 
79.9%) than in the control group (192, 65.5%). 
Mothers of hypoglycemic infants had longer mean 
fasting duration (8.10 hours) than controls (6.24 

hours). Regarding prenatal fluids, 240 (81.9%) mothers 
in the case group received glucose-containing 
intravenous fluids prenatally, compared with 198 
(67.6%) in the control group. Additionally, most 
mothers in both groups had no problem with diabetes 
mellitus during pregnancy (Table 2).

Table 2. Demographic characteristics of mothers in the case and control group (n = 586)

Demographic data Case (n = 293)
n (%)

Control (n = 293)
n (%) p-value

Age (years), Mean ± SD 32.53 ± 5.57 31.60 ± 5.61  0.044t 

Min–Max (16-44) (16-45)
< 35 172 (58.7) 183 (62.5) 0.352c

 ≥ 35 121 (41.3) 110 (37.5)
Method of delivery

Normal labor 59 (20.1) 101 (34.5) < 0.001c

Cesarean section 234 (79.9) 192 (65.5)
Duration of fasting before delivery (hours),
Mean ± SD 8.10 ± 3.58 6.24 ± 3.77 < 0.001t

Min–Max (1-24) (1-24)
Less than or equal to 6 hours 104 (35.5) 178 (60.8)
More than 6 hours 189 (64.5) 115 (39.2)

Prenatal intravenous fluid administration
None 3 (1.0) 5 (1.7) < 0.001f

Glucose type 240 (81.9) 198 (67.6)
Non-glucose type 50 (17.1) 90 (30.7)

Gestational diabetes mellitus
No 254 (86.7) 245 (83.6) 0.296c

Yes 39 (13.3) 48 (16.4)
Class A1 Type 17 (43.59) 36 (75.0)
Class A2 Type 22 (56.41) 12 (25.0)

Note. t = Independent t-test, c = Chi-square test, f = Fisher’s exact test

	 Multiple logistic regression analyses indicated 
that SGA, LGA, and a maternal fasting period of 
more than 6 hours were significantly associated with 
an increased risk for asymptomatic hypoglycemia in 
late preterm infants. Infants with SGA were 2.31 
times more likely to develop asymptomatic hypogly-
cemia, while LGA infants had a 2.73 times higher 
likelihood compared to AGA infants. Furthermore, 

infants born to mothers who fasted for more than six 
hours had a 2.81 times greater chance of developing 
asymptomatic hypoglycemia than those whose 
mothers fasted for less than or equal to six hours. 
These three factors collectively explained 10.4% 
(Nagelkerke R2) of the risk for asymptomatic 
hypoglycemia in late preterm infants (Table 3).
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Table 3.	 Multivariable analysis of predictive factors of asymptomatic hypoglycemia in late preterm infants (n = 586)

Factors 
Univariable analysis Multivariable analysis

Crude OR (95%CI) p-value Adjusted OR (95%CI) p-value 
Sex       

Female 1.35 (0.98-1.87) 0.069 1.35 (0.95-1.91) 0.096 
Male 1.00 Reference  1.00 Reference  

Gestational age (week)    
34 1.00 Reference  1.00 Reference  
35 1.23 (0.76-1.99) 0.396 0.92 (0.57-1.49) 0.748 
36 1.27 (0.82-1.97) 0.289 1.11 (0.74-1.65) 0.628 

Birth weight for gestational age     
Appropriate gestational age 1.00 Reference  1.00 Reference  
Small gestational age 2.31 (1.19-4.48) 0.013 2.08 (1.05-4.10) 0.035 
Large gestational age 2.73 (1.23-6.04) 0.013 2.58 (1.14–5.83) 0.023

Neonatal asphyxia       
No 1.00 Reference  1.00 Reference  
Yes 0.71 (0.22-2.26) 0.561 0.54 (0.15-1.92) 0.338 

Meconium-stained amniotic fluid      
No 1.00 Reference  1.00 Reference  
Yes 0.60 (0.14-2.52) 0.481 0.58 (0.12-2.87) 0.505 

Neonatal sepsis         
No 1.00 Reference        
Yes - - NA       

Time to rupture or leakage of membranes 
12 hours or more before delivery

   

No 1.00 Reference  1.00 Reference  
Yes 1.43 (0.86-2.36) 0.165 1.09 (0.63-1.89) 0.765 

Hypothermia       
No 1.00 Reference  1.00 Reference  
Yes 0.91 (0.40-2.11) 0.832 0.78 (0.31-1.97) 0.597 

Fasting time before delivery > 6 hours 2.81 ( 2.01–3.93) < 0.001 2.73 (1.95–3.83) < 0.001
Gestational diabetes mellitus       

No 1.00 Reference  1.00 Reference  
Yes 0.78 (0.50-1.24) 0.296 0.66 (0.40-1.09) 0.107 

Note.	 Cox & Snell R2 = 0.078, Nagelkerke R2 = 0.104
	 OR = odds ratio, CI = confidence interval, 1.00 = reference category
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Discussion

	 The analysis of predictive factors of asymptomatic 
hypoglycemia in late preterm infants revealed that 
SGA infants were 2.31 times more likely to experience 
this condition compared to AGA infants. This is 
attributed to SGA infants often receiving inadequate 
nutrients from their mothers, leading to reduced 
glycogen and fat accumulation, which are crucial for 
glucose production. Infants with low glycogen stores 
are unable to generate sufficient glucose after birth, 
particularly when energy demands increase.22,32 
This is in line with a study by Thompson-Branch 
and Havranek,33 who examined risk factors for 
hypoglycemia in late preterm and full-term infants 
and found that SGA infants had a higher risk of 
developing moderate-to-severe hypoglycemia 
compared with AGA infants.33 This finding align with 
a study by Park et al.,34 who identified SGA status as 
the strongest independent predictor of hypoglycemia 
in late preterm infants. They found that infants born 
with SGA had a 2.44-fold increased risk of developing 
low blood sugar relative to those with appropriate 
birth weight for gestational age.34

	 Moreover, LGA infants were 2.73 times more 
likely to develop asymptomatic hypoglycemia than 
AGA infants. This is due to LGA infants receiving 
excessive glucose in utero, resulting in rapid growth 
and increased insulin production. At birth, the cessation 
of maternal glucose supply, combined with elevated 
insulin levels, can lead to a rapid decline in blood 
glucose levels, resulting in hypoglycemia.4 This is 
consistent with a study by Turner et al.,15 which 
examined the risk factors of hypoglycemia in infants 
born by cesarean section, and found that the risk of 
asymptomatic hypoglycemia in LGA infants was twice 
that of AGA infants.
	 In addition, maternal fasting for more than six 
hours before delivery was identified as a significant 
predictor of asymptomatic hypoglycemia, increasing 
the likelihood by 2.81 times compared to those fasting 
for shorter durations. This may be because, before 

a cesarean section, mothers are required to abstain 
from food and water for different periods of time. 
Fasting for more than six hours before delivery results 
in a drop in the maternal and fetal blood sugar levels, 
which may lead to asymptomatic hypoglycemia. This 
finding underscores the importance of monitoring 
maternal glucose levels during preoperative fasting, 
particularly before cesarean sections.21,22 This is 
also consistent with the work of Chen et al.21 who 
found that prolonged fasting before delivery significantly 
decreased infants’ glucose levels, which increased the 
risk of asymptomatic hypoglycemia in late preterm 
infants. In addition, it is also consistent with a study 
by Buaprakong et al.,22 which examined the predictive 
factors of hypoglycemia in a total of 260 infants 
born by cesarean section and found that the risk of 
hypoglycemia in infants born to mothers who fasted 
for more than or equal to six hours was 26.41 times 
that of infants born to mothers who fasted for less than 
six hours, with statistical significance. In this study, 
hypothermia was not associated with asymptomatic 
hypoglycemia in late preterm infants, which may be 
explained by the low prevalence of hypothermia 
(3.8%). Similarly, no significant association was 
found between neonatal sepsis and asymptomatic 
hypoglycemia, likely due to its low incidence (0.7%). 
Birth asphyxia and meconium-stained amniotic fluid 
were also not associated with the outcome, possibly 
because of their small proportions in the study 
population (2.05% and 1.37%, respectively). 
Gestational diabetes was likewise not associated with 
asymptomatic hypoglycemia, which may be attributed 
to the limited number of affected mothers in both 
groups, reducing the statistical power to detect 
a significant relationship.

Limitations

	 This study has several limitations. As a retrospective 
review, it is inherently subject to potential issues, 
including incomplete data and unmeasured 
confounding. Although efforts were made to minimize 
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confounding by applying exclusion criteria for factors 
known to influence neonatal blood glucose levels, 
residual confounding cannot be entirely ruled out. 
In addition, only infants identified as at risk for 
hypoglycemia were included in the screening 
process; therefore, the findings are limited to identifying 
additional risk factors for asymptomatic hypoglycemia 
in late preterm infants and may not be generalizable 
to the broader neonatal population. Maternal body 
mass index (BMI) > 25 kg/m² has been associated 
with gestational diabetes mellitus (GDM) A1, while 
higher levels of obesity are linked to GDM A2 and 
hypertensive disorders of pregnancy. Increased 
maternal BMI is also associated with higher birth 
weight, which may elevate the risk of LGA, as well as 
severe preeclampsia and intrauterine hypoxia. For 
these reasons, mothers with BMI > 25 kg/m² were 
excluded from this study. Maternal hypertension can 
impair uteroplacental perfusion, resulting in fetal 
undernutrition, intrauterine growth restriction, and low 
birth weight. Furthermore, antihypertensive medications 
(e.g., propranolol) may adversely affect neonatal 
glucose regulation and increase the risk of postnatal 
hypoglycemia. Accordingly, mothers with hypertension 
were excluded to reduce the influence of these factors 
on neonatal blood glucose levels. Finally, a blood 
glucose threshold of < 40 mg/dL was applied based 
on point-of-care testing (POCT); however, capillary 
measurements may underestimate plasma glucose levels 
by approximately 10–15%.

Conclusions and Implications for Nursing 

Practice and Future Research

	 This study showed that SGA, LGA, and 
prolonged fasting periods of more than six hours were 
associated with an increased risk for asymptomatic 
hypoglycemia in infants. This study developed 
a predictive model incorporating both neonatal and 
maternal factors; however, it showed a low Nagelkerke 
R,2 indicating limited explanatory power. Nevertheless, 
the prediction and management of risk factors for 

asymptomatic hypoglycemia in late preterm infants 
remain important in clinical practice, as they influence 
treatment decisions and patient outcomes. Therefore, 
nurses and other healthcare professionals should 
implement comprehensive monitoring protocols for 
asymptomatic hypoglycemia in infants identified as 
high-risk, including SGA, LGA, and those born 
to mothers with prolonged fasting periods. Regular 
blood glucose assessments should be conducted 
within the first few hours after birth, and appropriate 
interventions should be initiated promptly to mitigate 
the risk of severe complications and long-term 
developmental issues. Future studies should consider 
increasing the sample size, particularly by adopting 
a higher control-to-case ratio (e.g., 1:2 or 1:3), and 
by incorporating multicenter recruitment to enhance 
statistical power and generalizability. In addition, 
further investigation of other potential contributing 
factors, such as maternal medication use during 
pregnancy and socioeconomic determinants of maternal 
and neonatal care, is needed. Moreover, refinement of 
predictive models, together with external validation 
using a broader range of clinically relevant variables, 
may improve their predictive accuracy and clinical 
applicability.
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ปััจจััยทำนายการเกิิดภาวะน้้ำตาลในเลืือดต่่ำแบบไม่่แสดงอาการในทารก
เกิิดก่่อนกำหนดระยะท้้าย : การศึึกษาย้้อนหลััง

อชิิรญา ทรรทุุรานนท์์ ทิิพวััลย์์ ดารามาศ* จงใจ จงอร่่ามเรืือง

บทคััดย่่อ: ภาวะน้้ำตาลในเลืือดต่่ำแบบไม่่แสดงอาการในทารกเกิิดก่่อนกำหนดระยะท้้ายเป็็นปััญหาสำคััญ
ที่่�มัักถููกมองข้้ามซึ่่�งอาจส่่งผลต่่อการพััฒนาทางระบบประสาทของทารก การค้้นหาปััจจััยทำนายการเกิิด
ภาวะน้้ำตาลในเลืือดต่่ำแบบไม่่แสดงอาการของทารกจะช่่วยให้้การดููแลรัักษาทารกเป็็นไปอย่่างมีี
ประสิิทธิิภาพและรวดเร็็วยิ่่�งขึ้้�น อย่่างไรก็็ตามหลัักฐานงานวิิจััยที่่�ตีีพิิมพ์์เกี่่�ยวกัับภาวะน้้ำตาลในเลืือดต่่ำ
แบบไม่่แสดงอาการในทารกเกิิดก่่อนกำหนดระยะท้้ายในประเทศไทยยัังมีีอยู่่�อย่่างจำกััด การศึึกษาครั้้�งนี้้�
เป็็นแบบการศึึกษาย้้อนหลัังเทีียบกลุ่่�มกรณีีและกลุ่่�มควบคุุม (retrospective case-control study) 
โดยกลุ่่�มตััวอย่่าง จำนวน 586 ราย เป็็นทารกเกิิดก่่อนกำหนดระยะท้้ายที่่�รัับการรัักษาที่่�โรงพยาบาล
มหาวิทิยาลัยัแห่่งหน่ึ่�งในกรุุงเทพมหานคร ระหว่่างเดือืนมกราคม พ.ศ. 2560 ถึึงเดือืนธันัวาคม พ.ศ. 2565 
เก็็บข้้อมููลโดยใช้้แบบบัันทึึกข้้อมููลของทารก และแบบบัันทึึกข้้อมููลของมารดา วิิเคราะห์์ข้้อมููลทั่่�วไป
โดยใช้้สถิิติิเชิิงพรรณนา และวิิเคราะห์์ปััจจััยทำนายโดยใช้้สถิิติิถดถอยโลจิิสติิก
	 ผลการศึึกษาพบว่่ากลุ่่�มที่่�มีีภาวะน้ำ้ตาลในเลือืดต่ำ่แบบไม่่แสดงอาการส่่วนใหญ่่เป็็นทารกเพศหญิงิ 
คิดิเป็็นร้อยละ 53.9 อายุุครรภ์์เฉลี่่�ย 35.37 ± 0.75 สัปัดาห์์ ค่่าระดับัน้ำ้ตาลในเลือืด (POCT glucose) 
ของทารกหลังัเกิดิ 1 ชั่่�วโมงเฉล่ี่�ยเท่่ากัับ 34.80 ± 5.09 มิลิลิกิรัมัต่อเดซิลิิติร ปััจจัยัเสี่่�ยงที่่�สามารถทำนาย
การเกิดิภาวะน้ำ้ตาลในเลือืดต่ำ่แบบไม่่แสดงอาการในทารกเกิดิก่่อนกำหนดระยะท้้าย ได้้แก่่ ทารกมีีน้ำ้หนักั
แรกเกิิดน้้อยกว่่าอายุุครรภ์์ (small gestational age) ทารกมีีน้้ำหนัักแรกเกิิดมากกว่่าอายุุครรภ์์ (large 
gestational age) และมารดามีีระยะเวลาการงดน้ำ้และอาหารก่่อนคลอดมากกว่่า 6 ชั่่�วโมง โดยปััจจััยทั้้�ง 3 
ปััจจัยัสามารถร่วมกันทำนายการเกิิดภาวะน้ำ้ตาลในเลืือดต่่ำแบบไม่่แสดงอาการในทารกเกิิดก่่อนกำหนด
ระยะท้้ายได้้ร้้อยละ 10.4 อย่่างไรก็็ตาม ควรมีีการศึึกษาเพิ่่�มเติิมเกี่่�ยวกัับปััจจััยที่่�อาจเกี่่�ยวข้้องกัับการเกิิด
ภาวะน้ำ้ตาลในเลืือดต่ำ่แบบไม่่แสดงอาการในทารกเกิดิก่่อนกำหนดระยะท้้าย เช่่น การได้้รับัยาของมารดา 
แนวทางการให้้นมในทารก และความผิิดปกติิของระบบเมตาบอลิิซึึม จากผลการศึึกษาดัังกล่่าว พยาบาล
ควรมีีการติิดตามและเฝ้้าระวัังภาวะน้้ำตาลในเลืือดต่่ำแบบไม่่แสดงอาการในทารกเกิิดก่่อนกำหนดระยะ
ท้้ายอย่่างใกล้้ชิิดเพื่่�อป้้องกัันภาวะแทรกซ้้อนรุุนแรงหรืือผลกระทบต่่อพััฒนาการของสมองและสุุขภาพ
ของทารกในระยะยาว นอกจากนี้้� ควรให้้ความรู้้�แก่่มารดาเรื่่�องการให้้นม และการสัังเกตสััญญาณเตืือน
ของภาวะน้้ำตาลในเลืือดต่่ำในทารกแรกเกิิดที่่�มีีความเสี่่�ยงสููงด้้วย
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