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K ) Methods: A cross-sectional observational study was conducted over
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Hypoglycaemia, RDS, Macrosomia 1.5 years at a tertiary hospital in Mumbai. We reviewed the medical
records of infants born to mothers with diabetes (both pregestational
and gestational). Data on the incidence of macrosomia (birth weight
>4000 grams), hypoglycaemia (blood glucose <40 mg/dL), and NRDS
(diagnosed based on clinical and radiographic criteria) were collected.
Results: Among the 50 infants studied, 8% were diagnosed with
macrosomia, 46% experienced hypoglycaemia, and 20% developed
NRDS. The frequency of these complications was significantly higher
in IDMs compared to the general neonatal population.
Conclusion: This study reveals a high incidence of macrosomia,
hypoglycaemia, and NRDS in IDMs, emphasizing the need for regular
antenatal follow-up and strict glycaemic control throughout pregnancy.
Enhanced monitoring and management strategies are essential to
mitigate these risks and improve neonatal health outcomes.
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Introduction:-

Diabetes in pregnancy raises the risk of complications for both mother and fetus.™? The 1988 National Maternal
and Infant Health Survey found that diabetes complicated 4% of pregnancies, with 88% being gestational diabetes,
8% non-insulin dependent, and 4% insulin dependent.’®! Historically, before insulin's discovery in 1921, maternal
and fetal mortality rates were as high as 65%.*'The introduction of insulin and specialized care has led to a nearly
30-fold reduction in morbidity and mortality among infants of diabetic mothers (IDMs)."®However, IDMs still face
increased risks, including macrosomia, hypoglycaemia, and neonatal respiratory distress syndrome (NRDS). "]
This study aims to assess the incidence of these complications to enhance care and outcomes for IDMs.
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Materials and Methods:-

Study Design:

This cross-sectional observational study was conducted to assess the incidence of complications in infants born to
diabetic mothers.

Setting:

Data were collected from a municipal general teaching hospital with tertiary-level NICU care in Mumbai,
specializing in high-risk obstetrics.The study period spanned from March 2009 to August 2010. A total of 50
neonates born to diabetic mothers were included.

Inclusion Criteria:

1. Mothers aged 25 to 40 years.

2. Registered for antenatal care at the same hospital.

3. All types of diabetes mellitus (Type 1, Type 2, and gestational diabetes) were included.
4. Patients on treatment or not on treatment for diabetes.

5. Gestational age at delivery between 34 and 40 weeks.

6. Mode of delivery: vaginal, cesarean, or instrumental (forceps or vacuum).

Exclusion Criteria:

1. Unregistered patients.

2. Diabetic mothers with intrauterine fetal demise (IUFD) or stillbirths.
3. Diabetic mothers with gestational age less than 34 weeks.

4. Class C to RF of the Priscilla White classification.

Data Collection:

Infants were admitted to the neonatal ICU immediately after delivery. Maternal history and physical examinations
were conducted to identify congenital abnormalities. Neonates were screened for hypoglycaemia, birth asphyxia,
and respiratory distress syndrome (RDS) using APGAR scores at 1 minute after birth. Birth weight was measured
naked using a digital scale immediately and on the second day of life. Length and head circumference were recorded
with an infantometer and a non-stretchable tape, respectively, by the same clinician.

Gestational age was assessed within 12 hours using the New Ballard scoring system and compared with the last
menstrual period. Infants were categorized by comparing their weights against gestational age using Indian
intrauterine growth curves into appropriate for gestational age (AGA), small for gestational age (SGA), or large for
gestational age (LGA). Hypoglycemia was defined as a serum glucose concentration below 40 mg/dL.

Monitoring:

Normal infants were discharged with their mothers, while those with complications such as prematurity, very low
birth weight (VLBW), birth asphyxia, or RDS were admitted to the NICU. These infants were regularly monitored
for progress, including weight, glucose and electrolyte levels, and medications until discharge or death. Ethical
considerations led to the exclusion of complete blood picture and further blood tests for well-looking babies. The
outcomes and relative frequencies of complications were analysed for the study.

Results:-

The study included 50 infants born to diabetic mothers, with maternal age ranging from 20 to 44 years. The majority
of mothers (54%) were aged 30-34 years. The parity distribution was nearly even, with 52% multiparous and 48%
primiparous mothers. Gestational diabetes was the most common type of diabetes, present in 84% of the cases.
Regarding treatment, 46% of the mothers received insulin, while 42% were not on any treatment. Cesarean section
was the predominant mode of delivery (52%), and male infants constituted 54% of the sample. ( Table 1)

The overall findings underscore the increased risk of neonatal complications, particularly hypoglycaemia and RDS,

in infants of diabetic mothers. These complications were significantly associated with certain maternal factors and
neonatal characteristics, highlighting the need for targeted monitoring and management strategies.
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Hypoglycaemia was observed in 46% of the neonates, while 54% did not exhibit hypoglycaemia. The analysis using

the chi-square test identified several significant associations:

1. Age Group: There was a statistically significant association between maternal age and neonatal hypoglycaemia
(p = 0.003). Notably, mothers in the 35-39 age group had the highest incidence of neonates with
hypoglycaemia, suggesting that older maternal age may be a risk factor for this condition.

2. Diabetes Type: The type of maternal diabetes was also significantly associated with neonatal hypoglycaemia (p
= 0.004). Specifically, neonates born to mothers with gestational diabetes mellitus (GDM) had a higher
incidence of hypoglycaemia, reinforcing the importance of monitoring blood glucose levels in neonates of
GDM mothers.

3. Mode of Delivery: A significant association was found between the mode of delivery and hypoglycaemia (p =
0.022). Neonates delivered via cesarean section had a higher incidence of hypoglycaemia compared to those
delivered vaginally. This may be due to the stress response and hormonal changes associated with cesarean
deliveries, which could impact neonatal glucose regulation.

4. Birth Weight: The birth weight of the neonates was significantly associated with hypoglycaemia (p = 0.007).
Low hirth weight and macrosomia were both linked to a higher risk of hypoglycaemia, emphasizing the
importance of birth weight as a risk factor in these cases.

However, no significant associations were found between hypoglycaemia and parity (p = 0.093), mode of treatment
(p = 0.392), sex of the baby (p = 0.368), or gestational age (p = 0.750).( Table 2) ( Figure 1)

Respiratory Distress Syndrome (RDS)

RDS was observed in 20% of the neonates, with 80% not experiencing this condition. The chi-square test results

revealed several significant associations:

1. Age Group: Similar tohypoglycaemia, maternal age was significantly associated with RDS (p = 0.003). Mothers
aged 35-39 years had a higher incidence of neonates with RDS, indicating that advanced maternal age may also
be a risk factor for this complication.

2. Diabetes Type: The type of maternal diabetes was significantly associated with RDS (p = 0.001). Neonates born
to mothers with GDM had a lower incidence of RDS compared to those born to mothers with Type | or Type Il
diabetes, suggesting that different types of diabetes may differently impact the risk of RDS.

3. Mode of Treatment: The mode of treatment for diabetes was significantly associated with RDS (p = 0.010).
Neonates whose mothers were treated with insulin had a lower incidence of RDS compared to those whose
mothers were treated with diet alone, highlighting the potential protective role of insulin therapy against RDS.

4. Mode of Delivery: A significant association was found between the mode of delivery and RDS (p = 0.007).
Neonates delivered via cesarean section had a higher incidence of RDS compared to those delivered vaginally,
which could be related to the lack of stress-induced cortisol release during vaginal delivery that helps in lung
maturation.

5. Gestational Age: Preterm neonates (< 36 weeks) had a significantly higher incidence of RDS compared to term
neonates (p = 0.013). This finding aligns with the well-established risk of RDS in preterm infants due to lung
immaturity.

6. Birth Weight: Birth weight was significantly associated with RDS (p = 0.007). Both low birth weight and
macrosomia were linked to higher incidences of RDS, indicating that extremes in birth weight pose risks for
respiratory complications.

No significant associations were found between RDS and parity (p = 0.571) or sex of the baby (p = 0.256) ( Table 3)
( Figure 2)

Discussion:-
This study highlights the significant burden of neonatal complications, specifically hypoglycaemia, respiratory
distress syndrome (RDS), and macrosomia, in infants of diabetic mothers (IDMs). The high incidence of these
conditions aligns with existing literature, reinforcing the well-established risks associated with maternal
diabetes. M2

Hypoglycaemia emerged as the most frequent complication, affecting nearly half of the newborns.™ This finding
underscores the critical need for vigilant postnatal monitoring of blood glucose levels in IDMs. Previous studies
have similarly reported elevated rates of neonatal hypoglycaemia in this population, particularly in infants born to
mothers with poor glycemic control during pregnancy. The significant association between hypoglycaemia and
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cesarean delivery suggests that the mode of birth may influence the risk, potentially due to the stress response and
delayed initiation of breastfeeding associated with surgical delivery. Moreover, the link between hypoglycaemia and
macrosomia indicates that larger infants are at a heightened risk, possibly due to the excessive insulin production
stimulated by high maternal glucose levels.

RDS was observed in 20% of the infants, which is notably higher than the general neonatal population. This finding
is consistent with other studies that have identified RDS as a common complication in IDMs, often attributed to
delayed lung maturation. The significant association between RDS and preterm birth, as well as cesarean delivery, is
in line with established knowledge, as these factors are well-known contributors to respiratory complications in
newborns. The data also indicate that gestational diabetes poses a particular risk for RDS, suggesting that stricter
antenatal monitoring and management of gestational diabetes might reduce the incidence of this condition.

Macrosomia, though less prevalent in this study (8%), remains a concern due to its associated risks, including birth
injuries and hypoglycaemia. The significant relationship between macrosomia and type Il diabetes emphasizes the
impact of maternal hyperglycaemia on fetal growth. This finding supports the need for aggressive management of
blood sugar levels in diabetic pregnancies to minimize the risk of excessive fetal growth.

Tables

Table 1:- Demographic variables of mothers.

Demographic Variables No. of Mothers Percentage
Age Group (yr)

2024 4 8.0
25-29 6 12.0
30-34 27 54.0
35-39 11 22.0
40 - 44 2 4.0
Total 50 100.0
Parity

Multi 26 52.0
Primi 24 48.0

Diabetic Mellitus

Gestational Diabetic Mellitus 42 84.0
Type | 3 6.0
Type Il 5 10.0
Mode of Treatment

Insulin 23 46.0
Diet 6 12.0
Nothing 21 42.0
Mode of Delivery

Vaginal 24 48.0
Caesarean 26 52.0
Sex of Baby

Female Child 23 46.0
Male Child 27 54.0

Gestational Age (wk)

Pre Term ( <36 wk) 12 24.0
Term (37 —41) 38 76.0
Post Term ( > 42 wk) 0 0.0
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Weight (kg) of Baby

Very Low Birth Wt. (<1.5) 1 2.0

Low Birth Wt (1.5 - <2.5) 7 14.0

Normal (2.5 — 4.0) 38 76.0

Big Baby / Macrosomia (>4.0) 4 8.0

Table 2:- Frequency of Complications in Children.

Variables Number of Mothers Percentage
Hypoglycemia

Yes 23 46.0

No 27 54.0

RDS

Yes 10 20.0

No 40 80.0

Table 3:- Hypoglycemia related with demographic variables of mothers.

Variables Hypoglycemia Chisquare P-Value Sig. at 5%
No Yes Total test level

Age Group (yr)

2024 3 1 4 15.811* 0.003 Yes

25-29 5 1 6

30-34 18 9 27

35 -39 1 10 11

40 - 44 0 2 2

Total 27 23 50

Parity

Multi 17 9 26 2.826 0.093 No

Primi 10 14 24

Diabetes Mellitus

Gestational Diabetes = 27 15 42 11.180 0.004 Yes

Mellitus

Type | 0 3 3

Type Il 0 5 5

Mode of Treatment

Insulin 14 9 23 1.874 0.392 No

Diet 4 2 6

Nothing 9 12 21

Mode of Delivery

Vaginal 17 7 24 5.265 0.022 Yes

Caesarean 10 16 26

Sex of Baby

Female Child 14 9 23 0.809 0.368s No

Male Child 13 14 27

Gestational Age (wk)

Pre Term ( <36 wk) 6 6 12 0.102 0.750 No

Term (37 —41) 21 17 38

Post Term ( > 42 wk) 0 0 0
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Weight (kg) of Baby

Very Low Birth Wt. (<1.5) 1 0 1 12.118 0.007 Yes

Low Birth Wt (1.5 - <2.5) 1 6 7

Normal (2.5 — 4.0) 25 13 38

Big Baby / Macrosomia 0 4 4

(>4.0)

Table 4:- RDS related with demographic variables of mothers.

Variables RDS Chisquare P-Value Sig. at 5%
No Yes Total test level

Age Group (yr)

20-24 4 0 4 16.172 0.003 Yes

25-29 5 1 6

30-34 25 2 27

35-39 6 5 11

40 - 44 0 2 2

Total 40 10 50

Parity

Multi 20 6 26 0.321 0.571 Not

Primi 20 4 24

Diabetes Mellitus

Gestational Diabetes | 37 5 42 13.304 0.001 Yes

Mellitus

Type | 2 1 3

Type Il 0 4 5

Mode of Treatment

Insulin 20 3 23 9.261 0.010 Yes

Diet 2 4 6

Nothing 18 3 21

Mode of Delivery

Vaginal 23 1 24 7.232 0.007 Yes

Caesarean 17 9 26

Sex of Baby

Female Child 20 3 23 1.288 0.256 Not

Male Child 20 7 27

Gestational Age (wk)

Pre Term (<36 wk) 6 6 12 6.103 0.013 Yes

Term (37 -41) 34 4 38

Post Term ( > 42 wk) 0 0 0

Weight (kg) of Baby

Very Low Birth Wt. (<1.5) | 1 0 1 12.230 0.007 Yes

Low Birth Wt (1.5 - <2.5) 4 3 7

Normal (2.5 —4.0) 34 4 38

Big Baby / Macrosomia | 1 3 4

(>4.0)
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Figures
Figure 1:- Hypoglycemia related with demographic variables of mothers.
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Figure 2:- RDS related with demographic variables of mothers.

Frequency of RDS in neonates
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Conclusion:-

The findings of this study underscore the importance of maternal factors, such as age, type of diabetes, mode of
delivery, and neonatal factors, including birth weight and gestational age, in predicting the risk of hypoglycaemia
and RDS in neonates born to diabetic mothers. These results suggest the need for tailored monitoring and
management strategies to mitigate the risk of these complications in this high-risk population.”
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