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ABSTRACT
 
Background: The evidence-based screening and management of gestational diabetes mellitus has 
continued to increase over the past several years. Therefore, our study is aimed to observe fetal and 
maternal outcomes in diet controlled mild gestational hyperglycemic patients and to compare them with 
normal controls.

Methods: After approval from IRB, 25 healthy females were enrolled as control (GROUP A) from antenatal 
clinic. While 31 mildly hyperglycemic females were enrolled from diabetic antenatal clinic, with RBS 
between 126-130 mg/dl or deranged fasting sugar level (GROUP B). They were educated for strict diet 
controlled nutritional therapy along with 30 minutes of walk thrice weekly. All patients were followed in 
antenatal clinics until term. Feto-maternal outcomes were tabulated for 25/31 females who completed the 
study, on SPSS 16.

Result: Patients were equally matching in height and weight in both groups. Fetal weight was significantly 
more in group B. Though non-significant but numerically more babies were delivered after 37 weeks in group 
B. At term there was higher FBS and HbA1C with significant number of surgical deliveries in group B than 
group A. HbA1C was significantly more in group B from enrollment towards term but was still less than 6%.

Conclusion: Mild hyperglycemic females on diet control therapy had significantly higher FBS and HbA1C 
levels at term, with increased fetal weight and percentage of cesarean deliveries in comparison to normal 
healthy controls.
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INTRODUCTION

During pregnancy mother is exposed to multiple 
circulating maternal and placental hormones 
predisposing her to develop hyperglycemic state 
leading to diabetes in pregnancy, gestational 
diabetes mellitus (GDM). The women more likely to 
develop gestational glycemic disorders are those 
having obesity, unhealthy lifestyle and genetic 
predisposition for diabetes mellitus type 2 and histo-
ry of GDM in previous pregnancies.1 It is diagnosed 
in approximately 3-9% of pregnancies and the prev-
alence has risen in recent years due to sedentary 
life approach.2 Altered glucose levels during gesta-

tion can lead to bad maternal outcomes.3 Mothers 
with GDM have a higher risk of ending up with a 
caesarean section. Many a times they also develop 
gestational hypertension in the last trimester. It has 
been documented that they are more likely to 
develop Type II Diabetes Mellitus (DM) later in life.4 
There are increased rates of cardiovascular compli-
cations including obesity, high blood pressure and 
hyper-lipidemia in comparison to females with 
normal pregnancies5.

Quality and quantity of food intake plays a mean-
ingful role in the pre and postnatal outcomes during 
gestation. Diet control is foremost important man-
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agement in glycemic syndromes. Patients diag-
nosed with hyperglycemia are kept on sugar 
control diet and are advised to follow a strict diet 
plan so as to maintain glucose levels near normal. 
The aim is to provide adequate calories to the 
mother and growing fetus without excessive weight 
gain and hyperglycemia. If a balance between 
nutrient needs and glucose control cannot be 
achieved, then pharmacological management is 
adopted which further can have side effect and 
financial load on the patient.6 Nutrition control 
therapy is a self-management therapy. Education, 
support, and follow-up are required to assist the 
woman to make lifestyle changes essential to 
achieve successful controlled blood sugars in mild 
hyperglycemia7.

Ricart et al. has documented that 9-19% of preg-
nant women have mild hyperglycemia during 
fasting only or upon administration of an oral 
glucose load which do not fulfill the criteria for pure 
GDM.8 These patients are usually advised only 
nutritional controlled therapy and no pharmaco-
logical management. Consequently, if the therapy 
is not practiced properly, there can be bad 
feto-maternal outcomes compared to normal 
controls9. This case control study was conducted to 
observe the effect of maternal glucose intolerance, 
less severe than overt GDM, treated with diet 
control and exercise on fetal and maternal 
outcomes. 

METHODS

This case control study was conducted in JPMC 
during Dec 2017-Dec 2018 as a part of Ph.D. (Phar-
macology) and for this study, approval was provid-
ed by IRB (Institutional Review Board) JPMC, Kara-
chi. Patients were enlisted after written informed 
consent from different hospitals in Karachi. 25 
normal healthy pregnant females were enrolled as 
control (GROUP A). Confirmation for mild hypergly-
cemia was built with Oral Glucose Challenge Test 
and Oral Glucose Tolerance Test, according to 
WHO criteria10. This included women with no other 
co-morbid, aged between 18-40 year and diag-
nosed with mild gestational diabetes according to 
WHO criteria (fasting glucose more than 95 mg/dl, 
or at least two of three glucose values that exceed-
ed the following: 1-hour of 180 mg/dl, 2-hour 155 
mg/dl, 3-hour 140 mg/dl or patients with RBS from 
126-130 mg/dl)10 since, 31 such females were 
assigned strict dietary treatment (GROUP B). They 
were advised to take 1800-2000 KCAL per day 
through provision of caloric charts prepared diet 
plans and 30 minutes of walk, thrice weekly.11 
These patients were described in detail about use 
of calories and diet routine. They were re-evaluated 
after one week and if after diet therapy the blood 
sugar was in normal range (<126 mg/dl) they were 
advised to continue with it, otherwise excluded 
from the study and were given pharmacological 

management along with diet and exercise. Patients 
were followed fortnightly up until 32 weeks and then 
weekly till term. At enrolment [weight, HBA1C, FBS, 
RBS] and at term that is 36-37 weeks of pregnancy, 
maternal outcomes [weight, HBA1C, FBS, RBS, 
mode of delivery] and fetal outcomes [weight, 
Apgar score, delivery age] were evaluated. Finally, 
results were tabulated using SPSS 16 of 50 patients 
who completed the study with 25 patients in each 
group. Statistical tests were applied accordingly to 
evaluate the results.

RESULTS

Group A and group B were similar on patient’s 
weight and age at the time of enrollment. There 
was a significant difference between fasting (FBS) 
and random blood sugar level (RBS) along with 
glycated hemoglobin (HbA1C) as one was control 
group and other was diabetic group (p= 0.00, 0.038, 
0.00 respectively) (Table 1).

Table 1: Comparison of Maternal Characteristics 
Group A and B (N=50).

Group A: Control group = non- diabetic pregnancies; Group B: 
Diet control and exercise GDM group = diabetic pregnancies; * 
statistically significant (Independent t- test applied); FBS1: fasting 
blood sugar level at enrollment; HbA1C-1: glycated hemoglobin 
at enrollment.

Mean weight of the baby at birth was significantly 
more in group B when compared to group A 
(p=0.034). Apgar score was non-significant 
between the groups (p=0.46). Though the delivery 
age between group A and B was non-significant 
but numerically more babies were delivered after 
37 weeks in group B (16% vs. 32%, p=0.18). Fasting 
blood sugar level and HbAIC was significantly more 
in group B when compared to Group A (p=0.00 and 
0.00 respectively). There was significantly more 
number of surgical deliveries in Group B as com-
pared to Group A (40% vs. 28%, p=0.034) (Table 2).

Age(Years)

Weight(kg)

FBS-1(mg/dl)

RBS(mg/dl)

HbA1C-1(%)

Mean±SD

29 ± 4.37

73.84±9.97

72.24±9.34

126.08±35.87

4.84±0.45

Mean ±SD

30.08±3.16

78.54± 6.93

90.96±16.84

148.72±38.9

5.34 ±0.47

 

0.32

0.059

0.00*

0.038*

0.00*

Group B
n=25

Group A
n=25Variables p-

Value
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Weight of the baby(kg)

Apgar score

Delivery age

37 weeks

after 38 weeks

Maternal outcomes

HBAIC-2 (%)(36weeks)

FBS -2 (36 weeks)

Mode of delivery

Normal vaginal

Assisted delivery

Cesarean section

• Cesarean due to feto

    maternal disproportion

Mean±SD

2.9±4.3

8.84±0.62

n (%)

21(84%)

4(16%)

Mean±SD

4.97±0.45

76.48±9.65

n (%)

18(72%)

0

7(28%)

0

Mean±SD

3.09±0.3

8.56±0.8

n (%)

17(68%)

8(32%)

Mean±SD

5.74±0.49

88.88±8.7

n (%)

11(44%)

4(16%)

10(40%)

4(16%)

0.034*

0.46

0.18

0.00*

0.00*

0.045*

Group B
n=25

p-
Value

Group A
n=25Fetal outcomes

Group A: Control group = non- diabetic pregnancies; Group B: 
Diet control and exercise group GDM = diabetic pregnancies; * 
statistically significant (chi square and Independent t- test); NA: 
Chi square test not applicable.

When comparison was done for the FBS and HbA1C 
in Group A at enrollment and at term the results 
were non-significant (p= 0.056, 0.73 respectively). 
There was non-significant differences for group B, 
for FBS (p=0.48) whereas HbA1C was statistically 
significant (p=0.00) when compared at enrollment 
and at 37 weeks of gestation (Table 3).

Table 3: HbA1C and FBS AT Enrollment and at 36-37 
Weeks of Pregnancy Group A vs. B N=50.

Group A: Control group = Non-diabetic pregnancies, Group B: 
Diet control and exercise group GDM = diabetic pregnancies, 
HbA1C: Glycated hemoglobin; FBS: fasting blood sugar, *statisti-
cally significant result (Paired t- test applied).

DISCUSSION

Mild hyperglycemia is the commonest metabolic 
problem occurring during pregnancy due to circu-
lating maternal hormones, which increases insulin 
resistance. The diagnostic criteria utilized is derived 
from WHO which states that fasting glucose more 
than 95 mg/dl, or at least two of three glucose 
values after 75-g OGTT exceeding the following: 
1-hour of 180 mg/dl, 2-hour 155 mg/dl, 3-hour 140 
mg/dl, confirms patient as gestational diabetic. This 
is still utilized in many of the countries including ours. 
The Hyperglycemia and Adverse Pregnancy 
Outcomes (HAPO) study,11 a large-scale multina-
tional epidemiologic study, demonstrated that risk 
of adverse maternal, fetal, and neonatal outcomes 
continuously are at rise as a function of maternal 
glycemia at 24-28 weeks, even within ranges previ-
ously considered by WHO normal for pregnancy. 
These results have led to careful reconsideration of 
the diagnostic criteria for GDM. An international 
consensus group with representatives from multiple 
obstetrical and diabetes organizations, including 
ADA, developed revised recommendations for 
diagnosing GDM. The group recommended that all 
women not known to have diabetes undergo a 
75-g OGTT at 24–28 weeks of gestation fasting 
glucose more than 92 mg/dl, or glucose values that 
exceeding after 1-hour of 180 mg/dl or after 2-hour 
153 mg/dl12 which is slightly different to WHO 
criteria.

Group A FBS

Group A HbA1C

Group B FBS

Group B HbA1C

Mean±SD

72.24± 9.34

4.84±0.45

90.96±16.84

5.34±0.47

Mean ±SD

76.12±9.98

4.95±0.43

88.88±8.79

5.73±0.48

 

0.056

0.73

0.48

0.00*

At
Term

At
Enrollment

 

Table 2: Maternal Outcomes at 36-37 Weeks of Pregnancy Comparison between Group A and B (n=50).

Groups p-
Value
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For mild hyperglycemic patients during pregnancy, 
the group considered in this particular study, diet 
control is the foremost important management. 
However, it has been seen that only diet control in 
many patients is not sufficient to decrease glucose 
level.13 Our both normal control and mildly hyper-
glycemic groups were similar in the age and 
weight, whereas these patients had different FBS, 
RBS and HbA1C level before the start of treatment. 
Same groups were taken by Weijers in his study.14

Mean weight of the baby at birth was significantly 
more in mild hyperglycemic group controlled with 
diet therapy. Durnwald also documented that 
females with mild hyperglycemia, kept on diet 
control had babies with more birth weight and 
large for their gestation age.15 Same were the results 
from Adams, that females with mild GDM and on 
controlled diet only give birth to babies with more 
weight as compared to non-diabetic females (15% 
vs. 8%).16 Both of these studies are similar to our study 
results as weight of the newborns was significantly 
more in GDM with diet controlled group (p= 0.034*).

Moreno also described in her study that there is no 
improvement in pregnancy outcomes with strict 
diet control therapy in GDM.17 In contrast to this, 
another study by Moses documented that women 
assigned to a low glycemic index diet during preg-
nancy gave birth to infants who were lighter (3408 ± 
78 g vs. 3644 ± 90 g) and had a lower incidence of 
large for gestational age, compared to women 
given a high glycemic index diet, suggesting that 
the concept of less calories is valid in GDM preg-
nancy. He suggested that reduction not only in 
simple carbohydrates but also in fat intake is advis-
able. He further emphasized to have dietary intake 
over six meals daily, with three main meals and 
three snacks, in order to avoid large carbohydrate 
loads at any time.18

In our study Apgar score was non-significant 
between the groups (p=0.46). Homko also stated 
the same fact that in his study Apgar score did not 
show any significant difference between both the 
groups.19 The study results indicated that the deliv-
ery age between normal control and mild hypergly-
cemic was non-significant when two groups were 
compared but numerically more babies were deliv-
ered after 37 weeks in diabetic group (16% vs.32%, 
p=0.18). A study by Durnwald confirmed that the 
babies in only diet control group delivered after 37 
weeks of pregnancy as in his study results mean 
gestational age was 39.1 weeks in diet controlled 
GDM group15, whereas Black stated that women 
with elevated post glucose load values and mild 
hyperglycemia were at higher risk for preterm deliv-
eries.20

Fasting blood sugar level and HbAIC at 36 weeks of 
pregnancy were significantly more in diet 
controlled GDM group when compared to normal 

controls, indicating that adequate diet control and 
exercise was not sufficient to control the blood 
sugar levels in mild hyperglycemics (p=0.00 and 
0.00 respectively). It is therefore required to 
educate patients well for strict diet control and 
regular glucose monitoring. Balaji stated that if 
glucose intolerance is detected in early pregnancy, 
HbA1c level would be helpful to differentiate 
between a pre-GDM and GDM. If the HbA1C level 
is more than 6%, there can be adverse pregnancy 
outcomes. HbA1C level may serve as a prognostic 
value. If HbA1C level is used to monitor glucose 
control in pregnancy, the target level to be main-
tained is 5.3% and in our study results the mean 
HbA1C was 5.74 % in diet control group which is less 
than 6%.21

As discussed in our study results there were signifi-
cantly a greater number of surgical deliveries in diet 
controlled GDM group when compared controlled 
(40% vs. 28%, p=0.034). Kaymuk also described in his 
research that mild hyperglycemia leads to more 
cesarean sections as compared to normal controls 
and he finally concluded that these females are at 
increased risk for surgical deliveries.22 Scholl stated 
that approximately 14.4% females with blood sugar 
levels between 90-130 mg/dl had cesarean deliver-
ies which is less than our documented results.23 
Kampan studied in Malaysian females and have 
stated that 23.7 % of diet controlled GDM had surgi-
cal deliveries.24

When comparison was done for the FBS and HbA1C 
in normal control at enrollment and at term the 
results were non-significant. There were non-signifi-
cant differences for diet controlled GDM, for FBS 
(p=0.48) whereas HbA1C was statistically signifi-
cantly more (p=0.00) at 37 weeks of gestation but 
still less than 6%. Louie documented in his research 
on nutritional controlled group with low glycemic 
diet that at enrollment the HbA1C was mean 5.4% 
which rose only to 5.5 % at term.25 Pirc described in 
his study that mild gestational diabetes is a 
common complication in pregnancy, affecting up 
to 9% of pregnant women and can lead to signifi-
cant maternal, fetal and neonatal morbidities that 
results from disturbances of glucose homeostasis in 
pregnancy. He also concluded that treatment of 
mild GDM with good diet control and exercise 
could surely reduce adverse perinatal outcomes.26

Good glycemic control can be achieved in mild 
hyperglycemia with nutritional therapy and mild 
exercise with no drug intervention in pregnancy. 
This requires adequate patients counseling and 
education. Recent researches have shown that 
many smart phone apps are extremely helpful in 
maintaining good glycemic control along with 
standard care and can be an open avenue for 
new researchers27,28.
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CONCLUSION

Mild hyperglycemic females on diet control therapy 
had significantly higher FBS and HbA1C levels at 
term, with increased fetal weight and percentage 
of cesarean deliveries in comparison to normal 
healthy controls.
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