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ABSTRACT 
 

BACKGROUND 

Effective diagnosis and treatment of DM can reduce hyperglycemia related adverse 

pregnancy outcomes. We wanted to analyse glucose levels in normal pregnancy 

and pregnancy complicated by GDM. 

 

METHODS 

This is a case-control study conducted in the Department of Obstetrics and 

Gynaecology, Institute of Maternal and Child Health, Medical College, Calicut. A 

total of 200 subjects was divided into two groups comprising 150 controls (healthy 

pregnant women with no history of GDM) and 50 cases (pregnant women with 

GDM). All statistical data were analysed using SPSS software version 16. 

Continuous variables were expressed as mean ± standard deviation. Qualitative 

data was expressed as percentage. Independent t test was used for comparing 

quantitative data between two groups. 

 

RESULTS 

The mean age of normal pregnant study subjects was 23.76 years. The mean 

duration from last delivery was 1.37 years among normal pregnant mothers. 

Among the normal pregnant group, majority had no history of abortion. Mean 

Systolic Blood Pressure (BP) of normal pregnant category was 113.17 mmHg. 

Mean diastolic BP was 73.13 mmHg. The mean height and weight in normal 

pregnant group was 1.56 m and 57.33 Kg respectively. The average BMI was 

23.42 among normal pregnant mothers. The mean age of GDM study subjects was 

26.24 years. The mean duration from last delivery was 1.74 years among GDM 

mothers. In the GDM group, majority had no history of abortion. Mean systolic BP 

of GDM category was 122.04 mmHg. Mean diastolic BP was 79.76 mmHg and 

ranged between 70 - 100 mmHg. The mean value of blood glucose in women with 

GDM was 147.86 mg/dL and that in normal pregnant women was 103.59 mg/dL. 

The result was statistically significant. 

 

CONCLUSIONS 

Glucose tolerance is significantly reduced in GDM. Screening for GDM and 

adequate control measures help in detecting women with even minimal 

abnormality of glucose metabolism which may otherwise be undetected and 

progress to diabetes. 
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Pregnancy is characterized by many metabolic adaptations 

which meet the energy needs of mother and developing 

foetus.1 Fasting hypoglycaemia, postprandial 

hyperglycaemia and hyperinsulinemia are characteristic of 

normal pregnancy. A state of progressive insulin resistance 

which usually begins in the second trimester and progresses 

throughout the remainder of pregnancy occurs due to 

placental secretion of hormones such as progesterone, 

oestrogen, placental lactogen, prolactin and cortisol and 

ensures that the foetus has an adequate supply of glucose. 

This insulin resistance results in a compensatory increase in 

β cell response and hyperinsulinemia in normal pregnancy. 

Pregnancy can be regarded as a diabetogenic condition 

characterized by insulin resistance with a compensatory 

increase in β cell response and hyperinsulinemia.2 GDM 

represents a cross section of young women with glucose 

intolerance and mechanisms that lead to chronic insulin 

resistance. This research was trying to compare glucose 

levels in both gestational diabetic and normal mothers. 

Diabetes mellitus in pregnancy continues to be a 

relatively neglected problem and is not adequately 

recognized. Studies have revealed an increase in the 

prevalence of GDM with age, status of gravid and Body Mass 

Index (BMI). Weight gain and additional pregnancies 

independently increase the risk of developing diabetes. A 

knowledge of risk factors helps in identifying abnormal 

glucose tolerance that may be mild and asymptomatic. Most 

of those women with GDM would not be diagnosed to have 

abnormal glucose tolerance because majority have lower 

glucose levels and only some have glucose levels that would 

be diagnostic of diabetes outside pregnancy. Pregnancy, in 

essence, serves as a metabolic stress test that uncovers 

underlying insulin resistance and β cell dysfunction.1 

GDM is detected through screening of pregnant women 

for clinical risk factors. It appears to result from the same 

broad spectrum of physiological and genetic abnormalities 

that characterize diabetes outside of pregnancy. GDM thus 

provides a unique opportunity to study the early 

pathogenesis of diabetes and develop interventions to 

prevent progression of the disease and this was one of the 

reasons for taking up this study. It was found that the 

degree of glucose intolerance during pregnancy was related 

to the risk of developing diabetes after pregnancy. 

Treatment of GDM reduces perinatal morbidity and maternal 

complications. Management of insulin resistance at this 

stage is associated with a reduction in the risk of diabetes 

and preservation of β cell function.2 

 We wanted to analyse glucose levels in normal 

pregnancy and pregnancy complicated by GDM. 

 
 

 

METHODS 
 

 

The study was conducted in the Department of Obstetrics 

and Gynaecology, Institute of Maternal and Child Health, 

Medical College, Calicut. 

A total of 200 subjects were included in the study. The 

subjects were divided into two groups, comprising of 

controls and cases. Women with diabetes, hypertension and 

renal disease diagnosed before pregnancy were excluded 

from the study. The control group included 150 healthy 

pregnant women with no history of GDM. The cases included 

50 pregnant women with GDM diagnosed by OGCT. For 

OGCT, they were given 50 gm of glucose in about 200 mL 

of water over 2 to 3 minutes. Exactly at 1 hour, 1 ml of blood 

is drawn from a forearm vein using a disposable syringe 

under aseptic precautions into a clean dry bottle containing 

oxalate. The blood glucose is determined by the Glucose 

Oxidase/Peroxidase method. (GOD/POD method) The study 

was conducted for a period of two years. The subjects were 

selected by random sampling method. 

All statistical data were analysed using SPSS software 

version 16. Continuous variables were expressed as mean ± 

standard deviation. Qualitative data was expressed as 

percentage. Independent t test was used for comparing 

quantitative data between two groups. 

 

 
 

 

RESULTS 
 

 

 

The present study on GDM was conducted in a total of 200 

subjects divided into two groups. One of the groups 

comprised of 50 women with GDM and the other included 

150 normal pregnant controls. 

The mean age of normal pregnant study subjects was 

23.76 years. The category fell between 19 years and 30 

years. The gravid status of normal pregnant mothers ranged 

from 1-5 and parity from 0-4. The mean duration from last 

delivery was 1.37 years among normal pregnant mothers. 

The normal pregnant group had a range of 0-3 abortions, 

while had no history of abortion. 

Mean systolic BP of normal pregnant category was 

113.17 mmHg and it ranged between 110-122 mmHg. Mean 

diastolic BP was 73.13 mmHg and it ranged between 70-84 

mmHg. The mean height and weight of normal pregnant 

group was 1.56 m and 57.33 Kg respectively. The average 

BMI was 23.42 among normal pregnant mothers. 

The mean age of GDM study subjects was 26.24 years. 

The category fell between 19 years and 31 years. The gravid 

status of GDM mothers ranged from 1-6 and parity from 0-

5. The mean duration from last delivery was 1.74 years 

among GDM mothers. The GDM group had a range of 0-3 

abortions, while majority had no history of abortion. 

Mean systolic BP of GDM category was 122.04 mmHg 

and it ranged between 110-150 mmHg. Mean diastolic BP 

was 79.76 mmHg and it ranged between 70-100 mmHg. The 

mean height and weight of GDM group was 1.54 m and 

64.24 Kg respectively. The average BMI was 26.98 among 

GDM mothers. 

The mean value of blood glucose in women with GDM 

was 147.86 mg/dL and that in normal pregnant women was 

103.59 mg/dL. The p value was< 0.001 (highly significant). 

 

 

 

 

BACKGROUND 
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Blood Glucose (mg/dL) 
 GDM Controls 

Mean 147.86 103.59 

SD 14.48 13.72 

Table 1. Comparison of Blood Glucose in Women with GDM 
and Normal Pregnant Controls 

p value <0.001 

 

 
 

 

DISCUSSION 
 

 

In current study the mean value of blood glucose in women 

with GDM and normal pregnant women was compared. The 

blood glucose level in GDM category was significantly high. 

Hyperinsulinemia of normal pregnancy is associated 

with several unique responses to glucose uptake. Serial 

glucose tolerance tests indicate a progressive decline in 

glucose tolerance with advancing gestation. During early 

pregnancy, glucose tolerance is normal or slightly improved 

and peripheral sensitivity to insulin and hepatic basal glucose 

production are normal. Insulin responses to oral glucose are 

also greater in the first trimester than before pregnancy. 

These observations are consistent with a 120% increase in 

the first phase of insulin response following IV glucose 

administration during 12 to 14 weeks gestation. The first 

phase response refers to the change in insulin concentration 

from 0 to 5 minutes after IV glucose. The rate of insulin 

release relative to the glucose concentration 5 to 60 minutes 

after IV glucose administration, referred to as the second 

phase of insulin response, is not significantly different from 

the non-pregnant state.3 Longitudinal studies of glucose 

tolerance shows a progressive decline with advancing 

gestation. In late pregnancy, there are higher peaks of 

plasma glucose concentration, a delay in rise to the peak 

concentration and an increase in total area under the 

glucose tolerance curve compared with the non-pregnant 

state.4 Pregnant women, however, maintain efficient 

glucose homeostasis with slightly lower preprandial and 

higher postprandial glucose concentration following mixed 

meals. Glucose levels change little when compared to large 

changes in insulin sensitivity because of compensatory 

hyperinsulinemia.5 The glucose tolerance curve in pregnancy 

differs from that in the non-pregnant state as below. 

Majority of women with GDM have β cell dysfunction 

occurring on a background of chronic insulin resistance. The 

mechanisms underlying insulin resistance of pregnancy are 

exaggerated in women with GDM.6 A longitudinal study 

conducted by Xiang et al7 in Latino women with GDM 

revealed an increased resistance to the effects of insulin on 

glucose clearance as well as suppression of glucose 

production and fatty acid levels. These women were found 

to have 6% higher glucose production, 9% lower glucose 

clearance and higher circulating FFA levels. Catalano et al8,9 

conducted the most detailed metabolic testing in pregnant 

women with GDM and observed a 22% reduction in insulin-

mediated glucose uptake. Linda et al7 observed a 65% 

reduction in insulin-stimulated glucose transport in GDM. 

Ward et al10 and Ryan et al11 also had observations 

consistent with the above findings. A longitudinal study12 on 

insulin suppression in early pregnancy and late pregnancy in 

subjects with normal glucose tolerance and women with 

GDM concluded that the ability of insulin to suppress whole-

body lipolysis which is reduced in normal pregnancy is 

further reduced in GDM. Increase in FFAs and hepatic 

glucose production has been documented in GDM in several 

studies.13,14,15,16 

 

 

Figure 1. Glucose Tolerance Curve during Normal Pregnancy 

 

A prospective study conducted by Homkoet al17 found 

that women with GDM have 27% lower insulin sensitivity 

index and 40% more insulin resistance. A cross-sectional 

study18 in Hispanic women with GDM has documented 63% 

and 70% lower insulin responses to oral and intravenous 

glucose respectively. Patients with GDM are insulin resistant 

and by third trimester have quite severe resistance 

approaching the degree of resistance in non-pregnant 

women with type 2 diabetes.16,17 Insulin resistance, 

however, is not sufficient to cause diabetes unless the 

person has defective insulin secretion as well.5 It has long 

been thought that GDM develops in women who cannot 

increase their insulin secretion when faced with increased 

insulin needs imposed by late pregnancy. However, several 

studies do not support this concept.5 The increase occurs 

along an insulin-sensitivity curve which is about 50% lower 

(50% less insulin for any degree of insulin resistance) than 

that of normal pregnant women.5 Osei et al19 also reported 

similar findings in African American women with GDM. A 

longitudinal study conducted by Damm20 in women with 

GDM revealed a state of relatively reduced insulin secretion 

to oral glucose compared to pregnant controls. 

In present study glucose tolerance was compared in 

normal pregnancies and women with GDM. All subjects had 

a 50 gm 1-hour OGCT done at 24 to 28 weeks of gestation. 

OGCT is the most widely accepted screening test for 

detection of GDM. The mean plasma glucose in controls was 

found to be 103.59 mg/dL and that in GDM was 147.86 

mg/dL. The difference was statistically highly significant with 

a p value of <0.001. Current recommendations from the 

ADA and ACOG accept a value of 130 mg/dL or 140 mg/dL 

for defining an abnormal initial screening test.5,21 Using a 

value of 130 mg/dL or higher will increase the sensitivity of 

the test from 80 to 90% and decrease its specificity, 

compared with a value of 140 mg/dL. The lower screening 

level of 130 mg/dL identifies more patients with GDM at the 

cost of more false positive results. The light from more 
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studies in this aspect can help in formulation of newer 

guidelines, which can ultimately help in effective 

management of GDM. 

The prevalence of diabetes in India is increasing at such 

alarming rates that every 5th diabetic in the world will likely 

be an Indian by the year 2030. Recent advances in the 

understanding of the link between GDM and type-2 diabetes 

can be used in clinical care aimed to prevent or delay 

development of diabetes in women with GDM and their 

offspring thereby decreasing the incidence and prevalence 

of diabetes in the population. Several researches have been 

conducted in this aspect. Angela et al has found there was 

no evidence of an effect of the intervention on measures of 

biochemistry or anthropometry; the effect on one health 

behaviour, diet adherence, was close to significance. 

Prevention programs must tackle the barriers to participation 

faced by this population; home-based interventions should 

be investigated. Strategies for promoting long-term health 

self-management need to be developed and tested.22 Natalia 

et al concluded that lifestyle intervention was effective for 

the prevention of glucose disorders in women with prior 

GDM. Body weight gain and an unhealthy fat intake pattern 

were found to be the most predictive factors for the 

development of glucose disorders.23 

 
 

 

 

CONCLUSIONS 
 

 

 
Glucose tolerance is significantly reduced in GDM. Screening 

for GDM and adequate control measures help in detecting 

women with even minimal abnormality of glucose 

metabolism which may otherwise be undetected and 

progress to diabetes. This provides an opportunity to study 

early stages of glucose dysregulation thereby reducing foetal 

and neonatal complications as well as long term 

complications in mother and offspring. 
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