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Abstract 

     The maternal and neonatal data of 76 infants of diabetic mothers 
were studied to determine the frequency of possible complications in 
these infants. The study was carried out in the maternity and children 
hospital in Basra for the period from May 2000 till June 2001. Diabetic 
mothers were classified according to White's classification and most of 
them belong to gestational diabetes (32.8%) and class C (34.2%). 
     Macrosomia with hypoglycemia , respiratory distress syndrome and 
jaundice were the most common  complications occur in infants of 
diabetic mothers, whose mothers  were poorly controlled (78.1%, 71.8%, 
56.25) respectively and only 6.2% were without complications, while 
(38.6%)of diabetic mother with good control were without 
complications. There was significant difference between both groups in 
relation to complications (p ˂  0.01), but no significant difference related 
to the type of diabetes (p ˃ 0.05). 
     So attempts to maintain diabetic control as close to euglycemic level 
to prevent these complications.  
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INTRODUCTION 

    Diabetes is one of the commonest metabolic disorders 

that affect the health of the mother and their infants. 

(1)About 3-10% of all pregnancies are complicated by 

diabetes. (2, 3) It has associated with maternal and peri-

natal morbidity and mortality. (4) 

    The major morbidities associated with infants of 

diabetic mothers include respiratory distress, growth 

restrictions, polycythaemias, hypoglycemia, congenital 

malformations, hypocalcaemia, and hypomagnesaemia. 

However associated macrosomia and increased 

prevalence of caesarean sections contribute to higher 

mortality. (5,6) The cause of increased perinatal morbidity 

and mortality is not known but has attributed to 

increased insulin levels leading to hyperanabolism (4,7)     

A uniform classification of diabetic pregnancies is still 

needed for both epidemiological and clinical purposes. 

Most European centers apply White's classification 

modified by Pedersen. (8) 

     The purpose of the present study was undertaken to 

review the broad spectrum of morbidity in group of 

infants' of diabetic mothers , with further goal of 

determining an effect of maternal diabetes on the 

neonatal complications.   

PATIENTS AND METHODS 

  A prospective study was carried out between May 2000 

& June 2001 to determine the frequency of 

complications among infants of diabetic mothers (IDM). 

Seventy six IDM whose mothers were admitted to 

maternity and children hospital in Basra were included 

and detailed history were reviewed regarding: the 

duration of diabetes, past obstetric history. Then 

diabetic mothers were classified according to Whites' 

classification of diabetes during pregnancy. (8) It is based 

on duration of diabetes and the presence of late vascular 

complications. 

Whites group A:  Diabetes existing prior to or detected 

during pregnancy, need only diet.  

Whites group A/B: Diabetes appearing before or 

during pregnancy, insulin treatment necessary during 

pregnancy.  
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Whites group B: Diabetes pre-existing and 

necessitating insulin treatment before conception, onset 

of diabetes after maternal age of 20 years, and or 

duration of diabetes shorter than 10 years. 

Whites group C:  Duration of 10-19 years and/or onset 

of diabetes between 10-19 years of maternal age, insulin 

dependent diabetes mellitus (characterize by absence of 

angiopathy). 

Whites group D:  onset of insulin dependent diabetes 

before the age of 10 years and/or duration exceeding 20 

years. 

Whites group F:  severe proliferative diabetic 

retinopathy and/or diabetic nephropathy before or 

during pregnancy. 

Also diabetic mothers were divided into four groups 

according to their parity (0, 1, 2, 3 & more) deliveries, 

     Detailed physical examination of all newborn was 

performed including APGAR score and gestational age 

assessed by physical criteria for maturity. (9) 

Anthropometric measurements of the newborns were 

recorded. The baby was considered large for gestational 

age (LGA) when infant's birth weight was greater than 

90th percentile for age; also known as macrosomia. (10) 

Macrosomia refers to excessive intrauterine growth 

beyond a specific threshold regardless of gestational 

age. This condition usually is defined as a birth weight 

greater than (4000 or 4500) gram.  

Blood glucose was monitored at birth for all enrolled 

neonate, post-natal hypoglycemia was defined as serum 

glucose of less than 30mg/dl in the 1st six hours of life. 
(11) The diagnosis of hyaline membrane disease was 

based on clinical signs (grunting, retractions, and 

tachypnea) and typical x-ray findings.    Maternal 

diabetes was considered controlled if: maintained 

plasma glucose during fasting (< 120 mg /dl) and 

postprandial plasma glucose ≤ 160 mg/dl). 

RESULTS 

      Table (1) shows the distribution of diabetic mothers 

regarding their age, parity, and duration of diabetes. It 

was found that 84.2% of diabetic mothers belong to age 

group between (20-30) years, while 13.1% of them aged 

over 30 years; and 2.6%  below 20. Also 65.7% of 

mothers had three or more deliveries. And according to 

whites' classification of diabetes in pregnancy 32.8% of 

mothers had gestational diabetes, 18.4% class A, 14.4% 

class B while 34.2% class C.     

  Table (2) (A,B) shows neonatal complications which 

include hypoglycemia, macrosomia , R.D.S, asphyxia , 

Jaundice , polycythemia , birth trauma and anemia in 

relation to classification of maternal diabetes. 

Hypoglycemia and macrosomia reported in 32% of 

mothers with gestational diabetes, 28.6% class A, 36.4% 

class B, and 75.7% class C. Respiratory distress 

syndrome ( R.D.S) and prematurity recorded in 32% of 

mothers with  gestational diabetes (28% , 36% , 38.5%) 

in class A, class B, and class C respectively. While  

asphyxia  reported in 8% of  gestational diabetes , 21.4% 

in class A , 18.2% in class B , no case was recorded in 

class C, Jaundice 24% in gestational diabetes, 35.7%  in 

class A , 27.3% in class  B  and 7.7%  in class 

C.Polycythemia 8% in gestational diabetes , 7.1% in 

class A , 9.1%  in class B , 7.7%  in class C, while birth 

trauma in form of Erbs' palsy was found in gestational 

and class B diabetes ( 4% , 9.1%) respectively, anemia 

was found only in gestational diabetes 8% , also the 

Table shows no complication was found in 32% in 

gestational, 35.7% in class A, 36.4%  in class B , 7.7% 

in class C. But statistically no significant difference was 

found between neonates with and without complications 

(p > 0.05). 

 Table (3) (A,B) shows a bout (32) 42.1% of  mothers 

were  poorly controlled and (44) 57.9%; were  good 

control. About 78.11%  of newborns were macrosomia 

with hypoglycemia in poorly controlled  mothers while 

11.3%  in good control mothers and without 

complication was found in 6.2% in poor control and 

38.6%  in good control . The difference between poor 

and good control diabetic mothers in relation to neonatal 

complications was statistically significant (p  < 0.01). 

Table (1) The distribution of diabetic mother regarding 

their age, parity and duration of diabetes 

Age (years ) NO. % 

< 20 2 2.6 

20-30 64 84.2 

> 30 10 13.1 

Parity   

0 8 10.5 

1 7 9.2 

2 11 14.4 

3 50 65.7 

Duration of diabetes    

Gestational 25 32.8 

Class A 14 18.4 

Class B 11 14.4 

Class C 26 34.2 

Total 76 100 

 

DISCUSSION 

      Women with diabetes in pregnancy (type 1, type 2 

and gestational) are at increased risk for adverse 

pregnancy outcomes. Adequate glycemic control before 

and during pregnancy is crucial to improving outcome. 
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Table 2 (A) Neonatal complications in relation to classification of diabetic mothers 

Neonatal complications No. Gestational  

no.25 

Class A 

no.14 

Class B 

no.11 

Class C 

no.26 

no. % no. % no. % no. % 

Macrosomia and hypoglycemia   31 8 32 4 28 4 36.4 15 75.7 

R.D.S and prematurity   26 8 32 4 28 4 36.4 10 38.5 

Asphyxia  7 2 8 3 21.4 2 18.2 - - 

Jaundice n 23 6 24 5 35 3 27.2 2 7.7 

Polycythemia  6 2 8 1 7 1 9.1 - - 

Birth trauma  2 1 4 - - 1 9.1 - - 

Anemia  2 2 8 - - - - - - 

No complication  19 8 32 5 35.7 4 36.4 2 7.7 

Table 2 (B) 

 Gestational  Class A Class B Class C Total 

With complication  17 9 7 24 57 

Without complication  8 5 4 2 19 

Total 25 14 11 26 76 

X2= 6.61            P > 0.05  

 

Table 3 (A) Relation between neonatal complication and control of diabetic mothers 

Neonatal complications NO. Poor control 

NO.(32) 

Good control 

NO.(44) 

No. % No.  % 

Macrosomia and hypoglycemiu  31 26 78.1 5 11.3 

R.D.s and prematurity  26 23 71.8 3 6.8 

Asphaxia    7 7 21.8 - - 

Jaundice    23 18 56.2 5 4.3 

Polycythemia 6 5 15.6 1 2.2 

Birth trauma  2 2 6.2 - - 

Anemia  2 2 6.2 - - 

No complication 19 2 6.2 17 38.6 

Table 3(B) 

 Poor control Good control Total 

With complication  30 (52.6%) 27(47.3%) 57 

Without complication 2 (10.5%) 17 (89.5%) 19 

Total 32 (42.1%) 44 (57.9%) 76 

X2= 10.4           P<0.01 

 

 Their fetal mortality rate is greater than that of non-

diabetic mothers, especially after 32 week of gestation. 

Fetal loss throughout pregnancy is associated with 

poorly controlled maternal diabetes and congenital 

anomalies. The morbidity and mortality of infants born 

to mother with diabetes has been progressively 

decreasing over recent years.(12)     In current study about 

84% (n.64) of the diabetic mother their ages ranged 

between (20-30), 65.7% (n.50) of them had three or 

more delivery and according to whites classification 

most of them belonged to gestational 32.8% (n.25) and 

class C 34.2% (n.26). Macrosomia is a major 

complication in IDM contributing to birth injury and 

asphyxia(1), in the present study 36% of IDM were 

macrosomic, other researchers report a varying results 

(45%, 28%), in study carried out in Karachi (13) and 

Islamabad (14) respectively. Low frequency of 

macrosomia probably related to good glycemic control. 

Hypoglycemia was the most common cause of 

morbidity reported with macrosomia in current study 

followed by respiratory distress syndrome 34% and 

jaundice 30%. 
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     Studies show hypoglycemia and respiratory distress 

syndrome most common in infants' of diabetic mothers, 

due to endogenous hyperinslinemia and suppression of 

endogenous glucose production lead to hypoglycemia as 

well as RDS due to fetal hyper-insulinemia inhibits 

synthesis of surfactant, although this theory is not 

universally accepted. (15) 

     Complications such as neonatal hypoglycemia and 

respiratory distress linked to fetal hyper-insulinism. 
(16)Neonatal  complications in current study as 

hypoglycemia and macrosomia , R.D.S. , Asphyxia , 

Jaundice , polycythermia , birth trauma and anemia were 

(78.1% , 71.8% , 21.1% , 56.2% , 15.6% , 6.2% , 6.2% ) 

respectively in poorly controlled mothers with diabetes 

and only (6.2%) without complication , while (38.6%) 

of infants of good control diabetic mothers without 

complications and the difference between both groups  

significant (P˂ 0.01) ,similar results were observed by 

Mimouni et al " Fetal-neonatal complications are 

directly related to inadequate glycemic control during 

pregnancy" .(17) Many maternal and fetal complications 

are associated with poor maternal glycemic control 

during pregnancy(18) 

Conclusions and recommendations 

     Our finding indicate that an earlier and more 

aggressive approach to the achievement of physiologic 

blood-glucose levels in the pregnant women with 

diabetes may obviate some of the complications found 

in infants' of diabetic mothers. 

     So strict metabolic control before conception and 

through-out pregnancy has beneficial effects on 

perinatal morbidity and mortality.                             
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