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ABSTRACT A cross sectional study was carried out for a duration of four years (2011 to 2015) on pregnant mothers be-
ing monitored for oral glucose tolerance test (OGTT) admitted to Department of Obstetrics and Gynaecology, 

Midnapore Medical College and Hospital, West Bengal to find out its influence during pregnancy on complications during pregnancy 
and labor along with foetal growth, newborn body weight (macrosomal birth), malformations and still-births. The frequency of pregnant 
women participating in OGTT tests significantly (p<0.05) increased from 20% to 50%. Percentages of pregnant mother suffering from 
gestation diabetes mellitus (GDM) increased from 2% to 8% (p<0.05) during the observed period though maternal complications, infant 
mortality, stillbirths along with other foetal declined during the same period. A significant (p<0.05) decline in the percentage (from 14.1% 
to 13.2%) of birth rate of macrosomal babies was also noted. Results concluded that regular measurements of glucose tolerance during 
pregnancy may prevent preterm birth, incidence of macrosomal newborns, and lower mortality rate with decreased foetal and maternal 
complication incidence during pregnancy and delivery.

Introduction
Pregnant women can develop gestational diabetes, 
which  may be a risk to both mother and baby. An  ‘Oral 
Glucose Tolerance Test’  is a common type of testing 
for identification of potential gestational diabetes dur-
ing pregnancy following ‘Glucose Challenge Screening’ or 
‘higher glucose screening test’ (Committee on Practice Bul-
letins—Obstetrics, 2013). Pregnant mother produces extra 
insulin to meet foetus’s need during pregnancy, especially 
from  five months, when foetus is growing rapidly that 
leads to development of gestational diabetes. Gestation im-
pairs glucose tolerance that has direct impact on beta cell 
dysfunction and insulin resistance (Bergman et al., 2002). 
Excessive transferal of glucose from mother induces foetal 
hyperglycaemia, leading to foetal pancreatic islet hypertro-
phy and beta cell hyperplasia due to consequent rise in in-
sulin secretion (Kousta et al., 2002). It doesn’t always show 
noticeable signs, so continuous monitoring is important. If 
gestational diabetes isn’t recognised and treated lately it 
may put mother and baby at risk as high blood sugar level 
of mother enhances macrosomal birth (grow  large baby, 
defined as a birth weight at or above 4 kg, or when sex-
specific birth weight for gestational age is above the 90th 
percentile of foetal growth curves), which may cause a dif-
ficult vaginal birth. Insulin secretion and resistance are the 
major factors of macrosomal infants, which increases the 
chance of birth trauma, pre-term birth, still births, shoulder 
dystocia, bone fracture or nerve palsy (Garcia Carrapato et 

al., 2003). It has direct influence on caesarean section, neo-
natal jaundice, respiratory complication and perinatal mor-
tality (Phipps et al., 1993). Early detection of glucose intol-
erance can prevent all these complications in maternal and 
foetal outcomes (Gillman et al., 2003).

Materials and Methods
A cross sectional study was performed at the department 
of Obstetrics and Gynaecology of Midnapore Medical Col-
lege and Hospital, West Bengal, to monitor the number of 
pregnant women performed with OGTT test on regular ba-
sis and foetal characteristics during the years 2011 to 2015. 
Total 930 pregnant mothers were included in the study for 
the total study durations. Data on age, body height, weight, 
body mass index (BMI) of included pregnant mother and 
their family history of diabetes mellitus (DM) or GDM, if 
any were recorded. Numbers of macrosomal baby, their 
foetal growth, preterm birth, congenital malformations, 
stillbirths and caesarean section defined the foetal charac-
teristics. GDM was defined when more than two plasma 
glucose measurement were equal to or higher than the cut-
off points following the criteria of American Diabetes As-
sociation (ADA) (fasting: 5.3 mmol/L, 1 hr: 10 mmol/L, 2 hr: 
8.6 mmol/L, 3 hr: 7.8 mmol/L). All analyses were performed 
with the Statistical Package for Social Scientist, Ver. 19. Sta-
tistical significance level was assessed using student two-
tail ‘t-test’ and significant difference was recognised at the 
level of p<0.05.
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Results
An increase of thirty percent in the number of performed 
OGGT was noted during the studied period. There was 
also an increase in the number of pathological OGTT in 
pregnant women but with no differences in BMI (Figure 1, 
Table 1).

Table 1: Anthropometric parameters observed in respect to 
age variations over the study period in pregnant Women. 
Each column represents values in Mean ± SEM for each 
group. Values of each column with no superscript does not 
differ from each other significantly at the level of p>0.05.

Parameter Commencement 
of experiment

End of 
experiment

Age (Years) 32.7±3 34.2±5
BMI (Kg/m2) 26.3±2.1 27.2±2.3
Weight increase (Kg) 7±1.03 8.3±1.11

Figure 1: Oral glucose tolerance test performed on preg-
nant mother and pathological variation found in the said 
bio-marker of gestational diabetes mellitus over the study 
period in pregnant women. Each bar represents percent-
age values in Mean ± SEM for each group. Comparison 
performed following student two tail ‘t’ test. Values of bar 
diagram with different superscripts (a, b) differ from each 
other significantly at the level of p<0.05. Values of bar dia-
gram with same superscript (a) does not differ from each 
other significantly at the level of p>0.05.

Positive changes in all observed foetal characteristics dur-
ing the same period were noted. A significantly decreased 
(p<0.05) state in the frequency of macrosomic infants, in-
fants with faster growth and preterm births were observed 
over the observed period (Figure 2).  Foetal malformations 
at the end of the study was found with decreased frequen-
cy in respect to the initial period but with insignificant 
(p>0.05) difference (Figure 2). Lower foetal mortality was 
also noted in the last studied year, but that difference was 
not statistically significant (Figure 2).

Figure 2: Newborn parameters over study period. Each 
bar represents percentage values in Mean ± SEM for each 

group. Comparison performed following student two tail 
‘t’ test. Values of bar diagram with different superscripts (a, 
b) differ from each other significantly at the level of p<0.05. 
Values of bar diagram with same superscript (a) does not 
differ from each other significantly at the level of p>0.05.

DISCUSSION
Poor nutrition during pregnancy may lead to permanent 
changes in insulin-glucose metabolism, may effect on foetal 
growth also. This effect on glucose tolerance is especially 
important in pregnant women who are obese (Ravelli et al., 
1998). According to ‘fuel-mediated teratogenesis’ hypoth-
esis, pregnant woman with GDM has long-term impact on 
the development of her offspring (Dabelea, 2010). In-utero 
exposure to maternal hyperglycaemia leads to foetal hyper-
insulinaemia followed by increase in foetal fat cells. So, a 
feed-forward loop can exist of rising adiposity and hyper-
insulinaemia throughout childhood, leading to obesity and 
diabetes in later life (Gillman et al., 2003). At the initiating 
year of observation number of performed OGTT was little 
with high preterm birth rate and accelerated foetal grow up 
but the number of performed OGTT was increased gradu-
ally. In the beginning there were 2% of women with GDM, 
with a constant increase in numbers of women with GDM 
during the observational period that rests at 8% at the end 
of observation. That is explained with more frequent con-
trols of blood glucose during pregnancy. 

IGT in the offspring is a long-term complication of mater-
nal diabetes (Sobngwi et al., 2003). Excessive insulin secre-
tion in utero is a strong predictor of IGT in child (Silver-
man et al., 1995). In our present study significant decrease 
in numbers of macrosomal infants and infants with faster 
growth were noted at the end of observation period among 
the observed foetal characteristics, supported by previous 
studies in selected populations suggest that hyperglycae-
mia in pregnancy may be an important risk factor for obe-
sity and type-2 diabetes in their offspring (Boudou et al., 
2003). For that reason laboratory screening for glucose in-
tolerance is a standard element of the prenatal evaluation 
(Dabelea, 2010). The continued observation during preg-
nancy can improve foetal and maternal state and diminish-
ing fatal and unwanted outcome during and after delivery 
(Silverman et al., 1995). Type-2 diabetes mellitus in family 
may raise the possibility of GDM (Ravelli et al., 1998). So, 
we also recorded the family history of diabetes mellitus, 
which was found with insignificant difference.
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