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Abstract 

Background: A common metabolic issue in new born is neonatal hypoglycemia, which is 

more prevalent in conditions including preterm, sepsis, and for small gestational age. New 

born without obvious risk factors may experience episodes of asymptomatic hypoglycemia.  

Material and Methods: In a tertiary care facility, a hospital-based prospective study was 

carried out for a period of six months from August 2022 to January 2023. In the study, 104 

new-borns who had successive deliveries were taken into account. At 3 hours, 12 hours, and 

36 hours after birth, their babies have tested for plasma glucose levels. Using the SPSS 

(version 21) statistical program, the plasma glucose values were analysed statistically using 

descriptive and inferential statistics.  

Results: The incidence of asymptomatic hypoglycemia among new-borns weighing more 

than two kgs was 18.3%. The risk factors such as male gender, Low birth weight babies, 

caesarean delivery small for gestational age was significantly associated with asymptomatic 

hypoglycaemia. Blood glucose levels was significantly lower in SGA babies and caesarean 

birth babies.  

Conclusion: In neonates, asymptomatic hypoglycemia occurs quite frequently. In order to 

recognise asymptomatic hypoglycemia and implement preventative interventions to stop the 

transition to symptomatic hypoglycemia and its consequences later in life, strict monitoring 

and close attention are required. 
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Introduction 

The most frequent metabolic abnormality seen in new born is hypoglycemia which is a 

preventable etiological factor for brain injury. The treatment of the new born frequently 

involves screening at-risk new-borns and managing decreased levels of blood glucose in the 

first few minutes to days of life 
[1]

.  

One of the crucial physiological processes that leads to a smooth transition and adaption to 

extra uterine life is the beginning of glucose homeostasis through the onset of glucose 

synthesis. Only a small percentage of newborn babies experience difficulties during the 

transition to extra uterine life, which alters glucose homeostasis and causes reduced plasma 

glucose levels 
[2]

. 

Neonatal hypoglycemia definition is still up for debate and has evolved over time. A glucose 

level of less than 47 mg/dl (2.6 mmol/l) is the standard definition of newborn hypoglycemia 
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[3]
. There are numerous potential aetiologies for hypoglycemia, including hyperinsulinism, 

problems of glycogen storage, fatty acid metabolism, hormone shortages, and metabolic 

anomalies 
[4]

. 

Lethargy, irritability, jitteriness, apnea, seizures, etc. are symptomatic signs of hypoglycemia, 

although it can also be completely asymptomatic and do not show any signs at all. Although 

clinical hypoglycemia is linked to poor neurodevelopmental outcomes, the effects of 

asymptomatic hypoglycemia on neurodevelopment are unknown. Aside from treating them, 

these asymptomatic hypoglycemia newborns should also be monitored for any long-term 

consequences.  

Late preterm, infants of diabetic mothers, small for gestational age, and large for gestational 

age infants all are at risk for asymptomatic hypoglycemia might experience their first low 

glucose concentrations after three normal measurements or even after 24 hours of age. All 

four of these groups share a common incidence of low glucose concentrations 
[5]

. In the case 

of asymptomatic hypoglycemia, supervised breastfeeding could be used as a first line of 

treatment. However, parenteral dextrose should always be continuously infused to treat 

symptomatic hypoglycemia 
[6]

. 

Immediately following delivery, healthy neonates frequently have lower blood glucose levels 

than older infants, children, and adults do. Within hours of birth, these momentarily 

decreased glucose readings rise to normal norms. These transient hypoglycemias are frequent 

in healthy newborns. Only a small percentage of newborns have more extended and severe 

hypoglycemia, which is typically brought on by certain risk factors and may even be caused 

by a congenital hypoglycemia syndrome 
[7]

. Whether the syndrome is indeed pathogenic is 

still up for debate, particularly if it only manifests briefly during the first 24 hours after birth 

during an asymptomatic phase 
[8]

. So, this study was planned to determine the incidence and 

risk factors of hypoglycemia among newborn babies weighing more than 2 kgs.  

 

Objectives  

 

 To determine the incidence of asymptomatic hypoglycemia among newborn babies 

weighing more than 2 kgs.  

 To assess the risk factors of asymptomatic hypoglycemia among newborn babies 

weighing more than 2 kgs.  

 

Methods 

Study Design and Area 

 

A prospective study was done at the Department of Paediatrics with the collaboration of the 

Department of Obstetrics and Gynaecology in TRICHY SRM Medical College Hospital, 

TRICHY, Tamil Nadu among newborns weighing more than two kilograms. 

 

Sample size 

 

This study was conducted for six months duration from August 2022 to January 2023. The 

newborns were selected using consecutive sampling methods up to desired sample size of 

104. The sample size was determined using the 4pq/d
2 

calculation and the 20% incidence of 

hypoglycemia reported in a study conducted in Chennai by Thirumalaikumaraswamy S et al.
 

[5]
. 

 

Inclusion criteria 

All newborn babies born at TRICY SRM MEDICAL COLLEGE AND HOSPITAL AND 

RESEARCH CENTRE during the 6 month study period. 
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Exclusion criteria 

 Neonates with congenital anomalies 

 Neonates on formula or with prelacteal feeds 

 Neonates weighing less than 2kg 

 Neonates with respiratory distress, perinatal asphyxia, meconium aspiration syndrome, 

polycythemia (capillary PCV>65%) and newborns receiving antibiotics or admitted in 

NICU. 

 

Material and Methods 

A prospective study was done at the Department of Paediatrics with the collaboration of the 

Department of Obstetrics and Gynaecology in TRICHY SRM Medical College Hospital, 

TRICHY, Tamil Nadu among newborns weighing more than two kilograms. This study was 

taken into account for six months duration from August 2022 to January 2023. The newborns 

were selected using consecutive sampling methods up to desired sample size of 104. The 

sample size was determined using the 4pq/d
2 

calculation and the 20% incidence of 

hypoglycemia reported in a study conducted in Chennai by Thirumalaikumaraswamy S et al. 
[10]

. 

The study included all newborns who were exclusively breastfed and weighed greater than 

two kilograms. Newborns taking antibiotics or admitted to the newborn department, 

newborn with respiratory distress, birth asphyxia, meconium aspiration syndrome 

polycythemia (capillary PCV >65%), newborns with anaemia, congenital abnormalities, 

neonates weighing less than 2 kg, newborns born to maternal Diabetes mother were all 

excluded. Informed consent was acquired from all the mothers after they had been informed 

of the study. The Institutional Research Board of Trichy SRM Medical College Hospital and 

Research Centre, Tiruchirappalli approved this study, and the study has proceeded.  

Data were collected using a semi-structured questionnaire among natal women admitted for 

labor and their labor progress was monitored. Type 1 and type 2 diabetes, as well as 

gestational diabetes, were all classified as maternal diabetes. The last day of menstruation, the 

first-trimester ultrasound, or the time between 18 - 20 weeks of pregnancy were used to 

determine gestational age. When the last menstrual period was more than a week prior, 

ultrasound dating was employed. Using recently updated WHO growth curves, infants were 

classified as Small for gestational age (SGA) if their Birth weight (BW) was lower than the 

10th percentile.  

The newborns with the above complications were excluded from this study. The babies 

delivered by Labor naturals and caesarean section were encouraged to breastfeed as soon as 

possible. The neonates with the symptoms and signs of hypoglycemia were also excluded 

from the study and the neonates without clinical manifestations were taken for analysis.  

Venous blood was drawn, centrifuged around 12,000 rpm for ten minutes while plasma 

glucose was determined using the glucose oxidase method at a biochemistry lab within 15 

minutes. The time periods were selected to explore the most susceptible period of glucose 

homeostasis: 3, 12, and 36 hours of life.  

Data were presented in Microsoft excel 2019 and analysed by SPSS software using 

frequencies and proportions. The association of plasma glucose levels based on gestational 

age and mode of delivery were tested by independent T test. The association between 

hypoglycemia and risk factors were tested by chi square test. The odds ratio was calculated 

for risk factors of hypoglycemia with their confidence interval levels.  

 

Results 

The prospective study was done to determine the incidence of asymptomatic hypoglycemia 

among new born weighing more than two kgs. Table 1 describes the baseline characteristics 

of participants. 46 (44.2%) male newborns and 58 (55.8%) female newborns included in this 

study and the male; female ratio was 1:1.  
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Table 1: Baseline characteristics of participants (n = 104) 
 

S No Variables Frequency Proportion 

1 Gender 
Male 46 44.2% 

Female 58 55.8% 

2 Gestational age 

Small for gestational age 21 20.2% 

Appropriate for gestational 

age 
83 79.8% 

3 Parity 
Primi 36 34.6% 

Multi 68 65.4% 

4 

Mother Received 

dextrose infusion 

during labor 

Yes 19 18.3% 

No 85 81.7% 

5 Mode of delivery 
LN 58 55.8% 

CS 46 44.2% 

 

Figure 1shows prevalence of hypoglycemia among newborns during anytime from birth to 

two days of life. The plasma glucose levels were monitored during 3, 12 and 36 hours of life 

and plasma glucose less than 47 mg/dl during any point of time in first 24 hours of life were 

considered as hypoglycemia for this study purpose. 19 newborns (18.3%) had lower plasma 

glucose level seems to have asymptomatic hypoglycemia.  

 

 
 

Fig 1: Prevalence of hypoglycemia 

 

Table 2 describes association of risk factors in hypoglycemic newborn. The male gender, 

Caesarean delivery, women received dextrose infusion during natal period and birth weight 

less than 2.5 kgs were shown significant association with hypoglycemia and the p value was 

found to be statistically significant (p<0.05) 

Male neonate had 3.414 times (95% CI 1.181-9.866) higher risk of getting hypoglycemia 

than female neonate. Babies born out of primigravida mother had 2.521 times (95% CI 0.917- 

6.935) higher risk of getting hypoglycemia among newborn than Multi gravida mother The 

natal women who received dextrose infusion had 5.455 times (95% CI 1.772 - 16.795) higher 

risk of getting hypoglycemia than others. The Caesarean birth babies had 3.414 times (95% 

CI 1.181 – 9.866) higher risk of getting hypoglycemia than vaginal birth babies. The neonate 

weighing less than 2.5 kgs had 20.854 times (95% CI 6.214 – 69.984) higher risk of getting 

hypoglycemia than neonate weighing ≥ 2.5 kgs.  

 
Table 2: Risk factors of Hypoglycemia (n = 104) 

 

S 

No 
Variables Hypoglycemia 

No 

hypoglycemia 

p 

value 

1 Gender 
Male 13 (28.3%) 33 (71.7%) 

0.019 
Female 6 (10.3%) 52 (89.7%) 

2 Parity Primi 10 (27.8%) 26 (72.2%) 0.068 
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Multi 9 (13.2%) 59 (86.8%) 

3 Mode of delivery 
Normal/assisted 6 (10.3%) 52 (89.7%) 

0.019 
Caesarean 13 (28.3%) 33 (71.7%) 

4 
Mother Received dextrose infusion 

during labour 

Yes 8 (44.4%) 11 (12.8%) 
0.002 

No 10(55.6%) 75 (87.2%) 

5 Birth weight 
< 2.5 kgs 13 (61.9%) 8 (38.1%) 

0.001 
2.5 – 3.5 6 (7.2%) 77 (92.8%) 

 

Table 3 describes blood glucose levels based on gestational age. The cord blood glucose, 3
rd

 

hour glucose, 12
th

 hour glucose and 36
th

 hour mean glucose levels was lower among SGA 

neonates compared with AGA and the difference was found to be statistically significant 

(p<0.05). 

 
Table 3: Blood glucose levels based on GA 

 

S No Plasma glucose levels SGA AGA p value 

1 Cord blood glucose 67.1±1.4 72.65±2.734 0.001 

2 3
rd

 hour 51.19±8.13 58.05±2.87 0.001 

3 12
th
 hour 53.67±1.065 64.13±4.703 0.001 

4 36
th
 hour 54.67±1.23 64.9±3.925 0.001 

 

Table 4 describes blood glucose levels based on mode of delivery. The cord blood glucose, 

3
rd

 hour glucose, 12
th

 hour glucose and 36
th

 hour mean glucose levels was lower among 

caesarean section neonates compared with vaginal births and the difference was found to be 

statistically significant (p<0.05). 

 
Table 4: Blood glucose levels based on mode of delivery 

 

S No Plasma glucose levels Normal/assisted Caesarean p value 

1 Cord blood glucose 73.6±1.99 68.9±2.912 0.001 

2 3
rd

 hour  58.14±2.71 54.8±6.807 0.003 

3 12
th
 hour 65.84±4.225 57.2±4.042 0.001 

4 36
th
 hour 66.03±3.387 58.8±4.84 0.001 

 

Discussion 

Samayam P et al, 
[9]

 study in Bangalore found that the overall incidence of asymptomatic 

hypoglycemia was 10% which shows lower incidence compared with our study. This could 

be due to inclusion of term babies in Samayam P et al, 
[9]

 study as our study included 

neonates weighing more than two kgs. Patel P et al, 
[11]

 study in Meghalaya found that 

Neonatal at risk for hypoglycemia had a 20% incidence rate which was near similar to our 

study results. 

A prospective observational study conducted in Bihar by Kumar U et al, 
[12]

 among 100 

neonates admitted in NICU found that 15.38% of the population in the study had 

hypoglycemia which shows near similar results. However, the study population differs 

Kumar U et al, 
[12]

 and our study results were comparable.  

A prospective study by Mejri A et al, 
[13]

 among 187 SGA infants found that Overall, 26% of 

the babies who underwent screening had at least one episode of hypoglycemia, This study 

shows higher incidence compared with our study might be due to inclusion of only SGA 

babies.  

Kumar T et al, 
[2] 

in a research at Chennai among newborn with risk factors (LGA, LBW, 

preterm and infant of Diabetic mother) found that the incidence of asymptomatic 

hypglycemia was 30.3%. This incidence was high compared with our study could be due to 

study population.  

Thirumalaikumarasamy S et al, 
[10]

 research among 400 neonates weighing more than two 

kilograms in Chennai found that 20% of newborns had hypoglycemia which shows near 
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similar results compared with our study. 

Sepsis, Low birth weight and low gestational age was found to be risk factors of neonatal 

hypoglycemia by Stomnaroska O et al, 
[14]

 research among newborns in Macedonia which 

shows the similar results compared with our study that small for gestational age was a risk 

factor of asymptomatic hypoglycemia.  

A substantial correlation between hypoglycemia and parity, delivery method, baby's sex, and 

glucose drip administered to the mother was investigated, but none was discovered in 

Thirumalaikumarasamy S et al, 
[10]

 study. But our study shows caesarean section and dextrose 

infusion to natal mother to had association with hypoglycemia. This might be due to inclusion 

of larger sample size in their study (n =400). At the third hour, the 12th hour, and the 36th 

hour, there was a statistically significant variation in plasma glucose according on birth 

weight (p 0.05) which was similar to our study results.  

 

Conclusion 

The study finds that among healthy, asymptomatic term newborns weighing more than two 

kilograms, hypoglycemia occurs 18.3% of the time in the first 48 hours of life. The risk 

factors of asymptomatic hypoglycemia includes caesarean delivery, and small for gestational 

age babies, low birth weight babies and male gender. This shows that a considerable portion 

of these exclusively breastfed neonates experience asymptomatic hypoglycemia, which calls 

for more thorough research. The screening tools should be employed among neonates to find 

asymptomatic hypoglycemia in an early stage. 

 

Limitations  

 The larger sample size might be considered for generalising results. 

 There would be interobserver variation of blood glucose.  
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