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ABSTRACT 

Aim: To quantify the anthropometry, morbidity pattern, and mortality among infants of diabetic 

mothers. 

Method: A cross-sectional observational study was conducted at the Department of Pediatrics at 

Siddhartha Medical College in Vijayawada. The study includes  total 260 neonates among 60 

neonates born to mothers with gestational diabetes mellitus or overt diabetes mellitus. Data 

related to the mode of delivery, gestational age, birth weight, associated morbidities, 

investigations, and outcomes were collected. 

Results: Of the 60 neonates studied, 48 (80%) were born to mothers with Gestational Diabetes 

Mellitus, and 12 (20%) were born to mothers with Overt Diabetes Mellitus. Babies born to 

diabetic mothers have a significantly higher mean birth weight (3.05kg) than babies born to non-

diabetic mothers (2.767kg) [p=0.001]. 81.6% of diabetic mothers are born with normal birth 

weight. The most common morbidity in neonates born to gestational diabetes mellitus (GDM) 

mothers compared to overt diabetes mellitus (DM) mothers was hypoglycemia in 20 cases 

(33.33%), hypocalcemia in 6 cases (10%), hyperbilirubinemia in 17 cases (28.33%), 

polycythemia in 3 cases (5%), birth asphyxia in 3 cases (5%), respiratory distress in 16 cases 

(26.6%), and congenital heart diseases in 15 babies (25%). In total, 5.67 percent of the 260 

population had congenital anomalies. Three babies died out of a total of 60, with two born to 

gestational diabetes mothers and one born to a pre-gestational diabetes mother. 
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Conclusion: The study shows disproportionate growth in the Infants of diabetic Mothers as 

evidenced by higher mean birth weight and mean ponderal index, morbidity and mortality were 

more common in the infants of GDM mothers when compared to overt DM mothers with good 

glycemic control. Metabolic problems and respiratory complications were common in the LGA 

of IDMs, and they need close monitoring. 

Keywords: diabetes mellitus, gestational diabetes mellitus, Anthropometry, Morbidity and 

Mortality. 

 

Introduction  

Diabetes has long been associated with maternal and perinatal morbidity and mortality 

[1]. Pregestational or gestational diabetes may be present in pregnant women. About 80% of 

cases are of gestational diabetes, which may be an extreme expression of metabolic alterations 

during pregnancy or a risk factor for type 2 diabetes mellitus [2, 3]. Globally, there are 

differences in the prevalence of gestational diabetes mellitus (GDM), with India having the 

greatest rate at 16.55 percent [4]. There is a 47 percent chance that babies born to diabetic 

mothers will experience significant hypoglycemia, as well as a 22 percent chance of 

hypocalcemia, a 19 percent chance of hyperbilirubinemia, a 34 percent chance of polycythemia, 

a 6 to 9 percent chance of respiratory distress syndrome and a 28 percent chance of macrosomia 

[5, 6]. 

Infants of diabetic mothers (IDM) are more likely to experience respiratory discomfort, 

polycythemia, hypoglycemia, congenital abnormalities, hypocalcemia, and hypomagnesemia, 

among other morbidities. However, related macrosomia and a rise in cesarean deliveries are 

factors in greater mortality [7, 8]. The elevated rate of perinatal mortality among Infants of 

diabetic mothers continues to be a reason to terminate pregnancies. Although the reason for the 

rise in perinatal illness and death is unclear, it has been linked to hypermetabolism, which is 

brought on by elevated insulin levels [9]. The perinatal outcome is associated with up to 42.9 % 

mortality in mothers with poor glycemic control. Although stillbirth rates have dropped 

dramatically in the last 20 years, rates of cesarean section and large for gestational age birth 

weight have remained high, and in some cases have remained unchanged, among women with 

GDM [10, 11]. Despite the implementation of preventive insulin therapy, Diabetes management 

advances, and improved health care have reduced the incidence of adverse perinatal outcomes in 

diabetic mothers' infants.  

Given the high morbidity and mortality associated with this condition, this study was 

carried out at Government General Hospital, Siddhartha Medical College, Vijayawada, and AP, 

to identify neonatal complications in Infants of diabetic mothers. 

Materials and Methods 

Study Design: Prospective Hospital based observational cross-sectional study.  

Study period: January 2020 to December 2020 

Study area: Department of Paediatrics & Department of Obstetrics, Government General 

Hospital, Siddhartha Medical College, Vijayawada, AP. 
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Sampling method: Purposive sampling 

Sample size(n)= Z
2
 X p X q / d

2 

    Where Z=1.96, p = prevalence  

q=1 –prevalence 

d is the confidence interval taken-0.05. 

The sample size calculated was (N): 260. 

Sampling technique: Purposive sampling technique among consecutive cases. 

Processing of data and analysis 

 Neonates of Diabetic Mothers born in the department of obstetrics and gynecology at 

the government general hospital, Vijayawada from January 2020 to December 2020 were 

included after getting informed consent. Weight is recorded at birth, and a thorough physical 

examination is performed. Maternal data were collected, including age, parity, type, and duration 

of diabetes, treatment received, co-morbid illness, and any other complications during pregnancy 

and mode of delivery. After 24 hours the neonate's birth weight, head circumference, chest 

circumference and length were measured. 

 All infants of diabetic mothers admitted into the Unit within the period were 

consecutively recruited into the study. Informed consent was obtained from the 

mothers/caregivers and they all gave consent for infant participation in the study. Babies of 

mothers with pregestational diabetes mellitus (Type 1 and Type 2) and GDM were included. 

Maternal data were reviewed retrospectively. Information obtained included: a) Characteristics 

of the mothers: age, parity, type and duration of diabetes, treatment received, presence or 

absence of other illnesses, pregnancy complications, mode of delivery, maternal outcome and b) 

characteristics of the babies: gestational age, birth weight, diagnosis, results of investigations, 

treatment received, duration of hospital stay and outcome. For each IDM, an infant of a non-

diabetic mother admitted into the unit within the same period, matched for gestational age, and 

birth weight was recruited as control. Sometimes, one infant was used as a control for more than 

one IDM (infants of diabetic mothers). Patients were classified into large for gestational age 

(LGA), appropriate for gestational age (AGA), Anthropometric Outcome, Chest circumference, 

head circumference, length among babies and head to chest circumference ratio. 

 Investigations included blood samples, full blood counts, serum bilirubin, and random 

blood sugars. Some of these were only completed in certain situations. Hyperbilirubinemia was 

characterized as serum levels of indirect bilirubin higher than 12 mg/dl and/or any 

hyperbilirubinemia needing treatment (phototherapy and/or exchange blood transfusion) as well 

as hypoglycemia, polycythemia, and peripheral venous hematocrit levels larger than 0.65. Values 

of total blood calcium less than 6 mg/dL were considered hypocalcaemia. Due to the expense 

and lack of pediatric echocardiography and asphyxiated studies care resources in the hospital at 

the time of the study, routine ultrasound for the infants was not possible. 

Statistical analysis: Data was collected by the performer. Continuous variables such as 

demographics and laboratory parameters are presented as mean± standard deviation. Numbers 

and percentages were used to express categorical variables. The unpaired t-test was used to 
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assess differences in quantitative variables between groups. The chi-square test was used to 

analyze categorical variables, while multivariate analysis was used to test dependent 

variables and the t-test was used to test continuous variables. In all statistical tests, a p-value 

of less than 0.05 was used to indicate a significant difference. The Statistical analysis was 

done using SPSS version 21.0. The statistical level of significance was set at a p-value of 

0.05 or less. 

Results 

The age range of the mothers of IDMs was 26-45 years with a mean of 33.15 ± 4.17 

years. All the mothers received antenatal care in the Department of Obstetrics and Gynaecology 

at Government General Hospital because of a bad obstetric history or because they were 

diabetics. The total number of babies studied was 260. Among them, 60 (23.07%) babies were 

born to diabetic mothers, while the remaining 200 (76.92%) babies were born to non-diabetic 

mothers. The study included 60 Infants of diabetic mothers, 48 (80%) of whom were born to 

mothers with GDM and 12 (20%) to mothers with Pre-Gestational/Overt Diabetes Mellitus.  

There were 31 males and 29 females among babies born to diabetic mothers. There were 118 

males and 82 females among babies born to non-diabetic mothers. There is no gender preference 

(p = 0.752) between babies born to diabetic and non-diabetic mothers. Gestational age ranged 

from 30-41 weeks with a mean of 37.84 weeks. In terms of gestational age all Infants of diabetic 

mothers are born full-term at 37-40 weeks (100%).The Distribution of infants of diabetic 

mothers and non-diabetic mothers’ results was shown in table-1. 

Table-1: Distribution of infants of diabetic mothers and non-diabetic mothers 

Characteristics Male Female P value 

Gender distribution of Neonates 

Diabetic mothers 

(n=60) 

Pre-gestational Diabetes 

(n=12) 

6 6 0.75 

Gestational Diabetes 

(n=48) 

25 23 

Non-diabetic mothers 

(n=200) 

 118 82  

 

Out of 60 diabetic mothers, 13 cases had only one abortion, four had two abortions, two 

had three abortions and three neonatal deaths, five had one IUD (unexplained fetal loss) one had 

two IUDs, and 32 had no loss. Out of 200 non-diabetic mothers, 31 had only one abortion, 8 had 

two abortions, 2 had three abortions and two neonatal deaths, none had an IUD, and 157 had no 

loss. 20 babies were born to diabetic mothers as firstborn, 19 babies as second born, 11 babies as 

third born, 8 babies as fourth born, and 2 babies as fifth born. Among babies born to non-diabetic 

mothers, 83 babies were the firstborn, 78 babies were the second born, 31 babies were the third 

born, 5 were the fourth born, and 3 were the fifth born. The incidence of LGA (large for 

gestational age) babies is higher in diabetic mothers compared to non-diabetic mothers. The 

mean Ponderal index (PI) of babies born to diabetic mothers is higher (0.11) than that of babies 
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born to non-GDM mothers with a p-value of 0.0029. The mean Ponderal index of LGA babies 

born to diabetic mothers is not significantly higher than the mean Ponderal index of LGA babies 

born to non-diabetic mothers. Approximately 81.6 percent of diabetic mothers' infants are born 

with normal birth weight. Macrosomia is a major issue among these infants, accounting for 1.66 

percent, which is highly statistically significant (Table-2).  

LBW (LBW= low birth weight), on the other hand, accounts for only 15% of the total. 

4.14 kg was the average birth weight (2.0-6.0 kg). With a p-value of 0.001, the mean birth 

weight of babies born to diabetic mothers is higher (0.283) than that of babies born to non-

diabetic mothers. With a p-value of 0.365, the mean chest circumference of babies born to 

diabetic mothers is greater (2.05) than that of babies born to non-diabetic mothers. There is no 

statistically significant difference in head circumference between diabetic and non-diabetic 

babies. The mean length of babies born to diabetic and non-diabetic mothers differs significantly. 

The difference in head-chest circumference between diabetic and non-diabetic mothers is 

significant. 

Table 2 Characteristics of infants of diabetic mothers and non-diabetic mothers 

Characteristics Diabetic Mothers 

(n=60) 

Non Diabetic mothers 

(n=200) 

P value 

Distribution of Fetal and Neonatal Loss among Diabetic Mothers 

IUD1 5 (8.33%) -  

0.578 IUD2 1 (1.66%) - 

One abortion  13 (21.66%) 31 (15.55%) 

Two abortion 4 (6.67%) 8 (4%) 

Three abortion 2 (3.33%) 2 (1%) 

Death 3 (5%) 2 (1%) 

No Loss 32 (53.33%) 157 (78.5%) 

Mode of Delivery 

Cesarean 53 (75.71%) 103 (51.5%) - 

Normal 7 (24.28%) 97 (48.5%) 

Distribution of neonates according to birth order 

1
st
 20 (33.33%) 83 (41.5%) - 

2
nd

 19 (31.67%) 78 (39%) 

3
rd

 11 (18.33%) 31 (15.5%) 

4
th

 8 (13.33%) 5 (2.5%) 

5
th

 2 (6.67%) 3 (1.5%) 

Distribution of Neonates Based on Gestational Age and Birth Weight 

LGA 12 (20%) 11 (5.5%)  

Non-LGA 48 (80%) 189 (94.5%)  

Anthropometric 

Outcome 

2.6±0.356 2.49 ±0.286 0.0029* 
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Distribution of infants of diabetic mothers according to birth weight 

VLBW (1.001 - ≤ 1.5 

Kg) 

-  

LBW (1.501 - ≤ 2.5 Kg) 9 (15%) 

Normal birth weight (2.5 

- ≤ 4 Kg) 

49 (81.66%) 

Macrosomia (≥ 4 Kg) 1 (1.66%) 

Mean Birth wt. 3.05± 0.51 2.76 ± 0.46 0.001
* 

Chest circumference  32.0± 2.47 30 ± 2.45 0.365 

Head circumference 32.88 ± 1.64 32.44 ± 1.41 0.856 

Length among babies 47.73 ± 3.26 48.01 ± 3.05 0.024
* 

Head to chest 

circumference 

1.54 ± 1.07 2.50 ± 1.47 0.002
* 

LGA=large for gestational age; VLBW=very low birth weight; LBW= low birth weight. 

 

Table-3 shows the Morbidity of infants of diabetic mothers. The most common 

morbidity in neonates born to GDM mothers compared to overt DM mothers was 

hypoglycemia (35.42%), hyperbilirubinemia (27.08%), polycythemia (6.25%), 

hypocalcemia (25%) and the remaining 36 (75%) neonates from GDM had normal cardiac 

findings. Hypoglycemia (25%), hyperbilirubinemia (33.33%), polycythemia (6.25%), 

hypocalcemia (16.67%) and the remaining 9 neonates from pregnant mothers with overt 

diabetes had normal cardiac findings. When compared to infants of GDM mothers and overt 

DM mothers, P values (0.05) were significant for hypoglycemia and polycythemia. 

Table-3: Morbidity of infant of diabetic mothers. 

Characteristics GDM (n= 48) Overt DM (n=12) P value 

Hypoglycemia 17 (35.42%) 3 (25%) 0.047 

Hypocalcemia 4 (8.33%) 2 (16.67%) 0.25 

Hyperbilirubinemia 13 (27.08%) 4 (33.33%) 0.18 

Polycythemia 3 (6.25%) - 0.015 

ASD 4 (8.33%) 1 (8.33%) 1.00 

PDA 4 (8.33%) 1 (8.33%) 1.00 

ASD =Autism Spectrum Disorder; PDA = Patent Ductus Arteriosus 

Only one baby born to a diabetic mother was found to have a congenital anomaly in this 

study. The infant was born with imperforate anus, cerebellar hypoplasia and lissencephaly. There 

were no anomalies found in the remaining babies in the study.  Two babies died as a result of 

cyanotic congenital heart disease, and one died as a result of severe birth asphyxia. 

Discussion 

According to this research, 60 (23.07%) of the infants were delivered to mothers who had 

diabetes, while the other 200 (76.92%) were delivered by non diabetic mothers. This 
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demonstrates that diabetes continues to have a major impact on perinatal and newborn death in 

our society. The research also revealed that IDM mortality rates were modest but still greater 

than those of non-IDMs. Neonatal morbidity still poses a serious problem among this population, 

even though maternal mortality has decreased [13, 14]. 

In this research, IDMs had a significant incidence of macrosomia. This result is 

comparable to those from North India [4] and western Rajasthan [16]. Macrosomia continues to 

be a significant morbidity because it raises the chance of later-life severe delivery injuries, 

obesity, and diabetes [17]. The majority of writers concur that maternal glucose control plays a 

role in macrosomia, despite the possibility that some differences in incidence may be linked to 

the classification [18, 19]. 

Since only blood glucose levels during prenatal appointments were recorded and 

glycosylated hemoglobin (HbA1C) levels weren't frequently checked, it was challenging to 

determine the degree of glycemic control in our mothers. The prevalence of macrosomia is 

decreased in facilities with coordinated diabetes-in-pregnancy programs that emphasize excellent 

maternal glycaemic management [13]. Therefore, the elevated rates of macrosomia in this 

research might be a result of the mothers' poor glycemic management. 

This study's caesarian section (CS) rate was very high, and even among the controls, 

emergency CS rates were higher than planned CS rates [20]. The high prevalence of macrosomia 

in the IDMs and their matched controls is linked to the high rate of operative deliveries, 

comparable to the other research [13]. However, our results differed from those of other studies 

[21, 22], where elective CS rates were much greater than crises [23]. As a result, a woman who 

has been scheduled for a discretionary CS frequently arrives when an emergency CS is required. 

The most prevalent newborn issue identified in the IDMs was hypoglycemia, which 

occurred in noticeably greater percentages than in the non-IDMs. The high incidence of 

hypoglycemia in our IDMs is consistent with observations made by other writers [24, 25] and 

has been recognized as a sign of the mother's poor glycemic control. The IDM is characterized 

by a sharp drop in plasma glucose concentration, particularly in those with inadequately 

managed maternal diabetes [24–26]. 

Fetal hyperglycemia is brought on by maternal hyperglycemia, which prompts the fetus's 

pancreas to produce an abnormal amount of insulin. When the placenta separates at delivery, the 

neonate experiences an abrupt cessation of glucose infusion without a proportionate impact on 

hyperinsulinemia [26]. As a result, hypoglycemia starts to manifest within hours of delivery. The 

mean blood glucose levels were reduced and the high rates of neonatal hypoglycemia may also 

be an indication of poor maternal glycaemic regulation, although there were no accurate records 

of the peripartum glucose levels in our mothers. 

The other typical biochemical issue in this research was hypocalcemia. Other writers 

have also identified it as an issue with IDMs [27, 28]. The theory put forth by Tsang et al. [29] 

suggested that the hyperparathyroidism of diabetic mothers may inhibit fetal parathyroid 

function and cause hypocalcemia in the neonate. In contrast to another African research where it 

happened in only 29% of cases. Our IDMs had significant rates of jaundice, its unclear why these 
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two things conflict. Infants of diabetic mothers are known to experience hyperbilirubinemia, 

which has been shown to happen more frequently in macrosomic babies of diabetic mothers [30, 

31]. 

Hyperbilirubinemia occurred in about half of our macrosomic IDMs but, this association 

was not statistically significant. There were no obvious congenital malformations in our study. 

The incidence of major congenital malformations has been reported to be 2-5 times greater in 

IDMs than in other infants with cardiac malformations recorded as the most common [13, 32, 

33]. The unavailability of routine echocardiography in this study may have missed out on cases 

of asymptomatic congenital cardiac malformations. This may also be because they studied 

outcomes in pregnant women whilst we studied only babies admitted into our unit, thereby also 

possibly excluding malformations that were not compatible with life.  

Infants of mothers with gestational diabetes and those with pregestational diabetes did not 

exhibit any appreciable differences in morbidity trends, according to the research. This serves as 

a reminder of the importance of screening all pregnant women for diabetes as well as the 

proactive and preemptive treatment of diabetic mothers' offspring regardless of the type of 

maternal diabetes. Though there was a numerically insignificant variation, the mortality rate was 

reduced among non-IDMs. This demonstrates that live-born IDMs without significant congenital 

malformations have a high chance of surviving with the right treatment. 

Conclusions 

The study shows disproportionate growth in the Infants of diabetic Mothers as evidenced by 

higher mean birth weight and mean Ponderal index, morbidity and mortality were more common 

in the infants of GDM mothers when compared to overt DM mothers with good glycemic 

control. Metabolic problems and respiratory complications were common in the LGA of IDMs, 

and they need close monitoring. Opening maternal-infant hospitals all over the nation with 

standardized procedures for the avoidance and treatment of pregnancy-related diabetes will 

significantly help to lessen the prevalence of this condition. 
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