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Abstract

The study's purpose is to see how useful WHO guidelines are for detecting gestational diabetes (GDM) in pregnant women, as well as how effective they are at minimizing
negative repercussions for the mother and newborn in women under the age of 18. In a 35-year-old woman, there were no evident risk issues for GDM. The method used in
this retrospective study is based on 1,360 pregnant women that gave hirth and were tracked at the hospital in Istanbul University. All participating pregnant women between
24th to 28th week underwent the test for 75g Oral Glucose Tolerance. The WHOQ's standard criteria that were already formalized were used to establish whether there was
evidence of gestational diabetes in each case. The study included the test of oral glucose tolerance utilized to identify around 28% of pregnant women under 35 who had
no risk issues related to GDM complications. The rate of primary caesarean sections in the group with GDM, was radically greater than that in the group without gestational
diabetes. Premature birth has also been linked to GDM complications. The observations indicated that the admission to NICU, Neonatal critical care unit, was strongly
associated to diagnosis of Gestational Diabetes Mellitus (GDM). In neonates, no substantial concerns with airway anomalies. There is a lot of variation in the groupings.
The correlation between metabolic problems and gestational diabetes was moderate. According to the WHO's criteria, childbearing women with no clear risk issues were
identified with GDM. It was studied that treatment for these women may reduce their risk of neonatal and maternal hyperglycemia-related problems like caesarean section,

polyhydramnios, premature delivery, NICU admission, LGA, and low infant mass.
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Introduction

GDM is a type of condition for intolerance of glucose occurring in the
pregnancy period or is first denoised during pregnancy period [1]. GDM is the
highly general metabolic disease among pregnant women today [2], and it is
on the rise [3].

Macrosomia, and infant hypoglycemia, and shoulder dystocia are the most
common unfavorable pregnancy outcomes associated with GDM.

There is currently no agreement on GDM screening criteria, and there is
no widely accepted technique for selective screening or screening at global
level of pregnant women, making it impossible to determine GDM occurrence
across communities., Culture has been recognized as a risk element for
Gestational diabetes mellitus in and of itself [4,5]. The goal of the study was
to understand and establish the functionality of WHO criteria for recognizing
GDM in a subgroup of the home-grown population, as well as their efficacy in
stopping bad motherly and newborn consequences in women under 35 who
had no clear risk issues for GDM.

Material and Methods

The reflective population study comprised a total of 1360 pregnant women.
From September 2012 to October 2013, they were born and observed in an
Istanbul university hospital. All the participants were under 35 years of age and
had no recognized risk issues for GDM. The participating women having chronic
systemic disease, type 1 or type 2 diabetes, or a record of many pregnancies
were excluded. To determine gestational age, all pregnant women between
period of 24" to 28" week underwent the Oral Glucose Tolerance Test (OGTT)
and the ultrasound; GDM was diagnosed in all cases following WHO criteria
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[4,5]. After an all-night fast of 8 hours at least, blood was collected to determine
the glucose level, and the patient was given 75 g of glucose orally. The second
sample of blood was carried out two hours later to evaluate the glucose level.
GDM is defined by the WHO as blood sugar in fasting > 126 mg/dL and 2-hour
post dose value > 140 mg/dL. Gestational diabetes mellitus patients were
given a customized diet and/or insulin treatment, as well as blood sugar self-
monitoring. Blood sugar levels are measured daily using a glucometer (on
an empty stomach and 1 hour after each meal). Every two weeks or more
frequently depending on the indication, all patients underwent follow-up
examinations. The treatment outcomes were assessed using the company's
recommendations. In the United States of America, diabetes is a serious
problem [6]. All the patients' demographic information (age, family history of
diabetes, parity, including self-reported pre-gravidity mass) was gathered from
the medical histories of the participants. These data also included information
on birth mode (vaginal delivery or caesarean), preterm delivery (delivery
before 37 weeks of pregnancy), labor induction, oligohydramnios gestational
hypertension, polyhydramnios, and preeclampsia.

The admission to NICU is subjected to conditions of stillbirth, nerve
paralysis, infant death, dystocia, bone fracture. It includes respiratory
complications that consists of Transient-Tachypnea of Newborn (TTN) and
Respiratory-Distress-Syndrome (RDS). The occurrence is as the weight gain
during birth, macrosomy (birth weight > 4000 g), age of small for gestation
(SGA, definite theoretically as weight < 10"% tile), large for gestational of age
(LGA, weight > 90"% tile), includes the metabolic problems like Hypocalcemia,
that results into the condition where level of hemoglobin is > 20 g / dL,
hypoglycemia, where level of blood sugar is < 35mg/dL, and hyperbilirubinemia
that requires phototherapy procedures.

Results

In this research, 1,360 pregnant women were tested for gestational
diabetes. In the period from September 2012 to October 2013, 1,360 women
participants were assessed, with 380 (28%) being diagnosed with GDM and
980 (72%) being determined to be disease-free. The hiochemical, clinical, and
anthropometric characteristics of all subject pregnant women who do not have
risk issues related to GDM are mentioned below in Table 1.

The two groups had substantial differences in weight gain during delivery
and at 75¢ OGTT, maternal age, and BMI. Glycemic levels observed were
substantially smaller in the GDM group both fasting glucose load samples
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and post glucose load samples. Insulin was administered to 102 (27%) of
the 380 women with GDM, comparatively the rest 278 (73%) were managed
with dietary modifications. Polyhydramnios was the only unpleasant incidence
reported by 18 of 380 participating women.

The objective of the logistic regression study was to discover if analyzing
participating pregnant women under 35-year age for Gestational Diabetes
Mellitus, without risk issues resulted in neonatal and maternal adverse
outcomes regardless of sufficient glycemic management. Gestational Diabetes
Mellitus was the study's dependent variable. The maternal outcomes of the
participating women in experiment are mentioned below in Table 2a.

As observed, the observed rate of primary caesarean (CS) in Gestational
Diabetes Mellitus group was significantly higher compared to that within the
group without GDM [29.6% in GDM group vs 15.3% in non-GDM group;
Odds-Ratio OR = 02.350, CI of 95%, 1.53-3.64, p = 0.001]; additionally, the
difference persisted substantial when considered after pre-pregnancy BMI,
parity, and age were added into consideration as shown in Table 2a. Following
vaginal labor induction, both groups when observed, had the same rate of
caesarean section. Among the participating women who had earlier delivered
through caesarean, secondary CS was greatly related to Gestational Diabetes
Mellitus [Adjusted Odds-Ratio (AOR) = 05.05, confidence interval of 95%,
2.110 - 012.08, p = 00.0010]. Considering unaltered examines, the grouping
of preeclampsia and Gestational-Hypertension was related to Gestational
Diabetes Mellitus (OR = 2.44, confidence interval of 95%, 1.050 — 05.650 , p
=00.0370), and in consideration of preterm delivery (OR = 02.430, confidence
interval of 95%, 1.11-5.29, p=0.025); however, these associations were not
substantial after adjustments were made for pre-pregnancy BMI, parity and
age (for the grouping of preeclampsia and Gestational-Hypertension with
AOR = 2.03, confidence interval of 95%, 0.830 — 04.970, p = 00.1200, and

for preterm delivery with AOR = 01.650, confidence interval of 95%, 0.32—
8.51, p = 0.549). Gestational Diabetes Mellitus was related to polyhydramnios
(AOR=4.48, confidence interval of 95%,1.20-16.73, p=0.025) even when pre-
pregnancy BMI, parity and age were monitored for. A connection between
feotal pain and oligohydramnios was not discovered as shown in Table-2a.
The fetal outcomes of the research participants are mentioned in Table 2b.

Among the babies in either group, there were no stillbirths, nerve palsy or
newborn deaths. When maternal age, gestational age, and pre-pregnancy BMI
at delivery were all considered, infants of women with GDM observed were
substantially weightier (p=0.001). The identification of GDM was substantially
related to admittance to NICU after controlling for BMI, parity, infant weight, and
age (AOR = 4.39, Confidence interval of 95%, 1.44-13.37, p=0.009). Other
significant prenatal outcomes, such as bone fracture and shoulder dystocia
(AOR = 1.47, Confidence interval of 95%, 0.81-2.63, p = 0.202), indicated no
major variations between two groups.

The group identified with GDM had substantially more babies with LGA
(AOR=3.53, Confidence interval of 95%, 1.34-9.34, p=0.011), despite no
significant differences in SGA or macrosomia across the groups. The two
separate groups had significant difference in terms of TTN and RDS, as well
as newborn respiratory issues during delivery. Gestational Diabetes Mellitus
seemed to be related to metabolic problems (OR = 2.86, Confidence interval
of 95%, 1.050 - 7.800, p = 00.040), although no such relationship was seen
after controlling for BMI, gestational birth age, parity, and the age. Even
though all important relationships were independent of BMI; the Pearson's test
indicated that pre-pregnancy BMI was related to main caesarean section (r =
00.1030, p = 00.0170), newborn mass (r = 00.1220, p = 00.0050), and Large
for Gestational Age (r = 00.113, p = 00.009), all of which were independent of
GDM.

Table 1: All pregnant women in the research had similar clinical, anthropometric, and biochemical characteristics.

No-GDM (n=980)

Age (in years) 30.8+3.2
BMI (in kg/m2) 21.4+1.9
Pregnancy(n) 2.50 £ 00.6
Week spent at OGTT 27.10+£ 0.8
Glucose after Fasting (in-mg/dL) 79.40 £ 5.7
Glucose-postprandial 2-h (in-mg/dL) 111.6+18.9
Weight gain at OGTT (in kg) 7.0£2.7
Weight gain at delivery (in kg) 12.0£2.7

Values are represented as mean+SD.
OGTT is defined as Oral Glucose Tolerance Test; and
BMI is defined as Body Mass Index.

Table (2a): Pregnancy results in women with and without Gestational Diabetes Mellitus.

Outcome No GDM (n=980) GDM (n=380)
Primary-cesarean section (CS), n (%) 147 (15) 112 (30)
Secondary cesarean section, n (%) 37 (4) 42 (11)
Cesarean-section after labor, n (%) 27 (3) 7(2
Labor-induction, n (%) 4(1.0) 5(1.0)
Gestational-hypertension, n (%) 15.0(2) 15.0(4)
Preeclampsia, n (%) 12 (1) 10 (3)
Fetal-distress, n (%) 26(3) 11(3)
Polyhydramnios, n (%) 11(1) 18 (5)
Oligohydramnios, n (%) 7(1) 9(2)
Preterm delivery, n (%) 33(3) 31(8)
Breech presentation, n (%) 81(8) 39 (10)

Values included were defined for parity, pre-pregnancy BMI, and maternal age.

GDM (n=380) p-value
29.313.4 <0.001
22,9419 <0.001
2.50 + 00.7 0.934
2710+1.2 0.23
91.400 + 8.97 < 00.0010
140.5+21.8 <0.001
9.8+3.4 <0.001
14.3+3.3 <0.001
OR (95% CI) OR (95% CI)* p- value p-value? Power(%)
2.4(1.5-3.6) 1.9(1.2-3.1) <0.001 0.006 >95
3.9(1.8-8.8) 5.1(2.1-12.1) 0.001 <0.001 85.2
0.6 (0.2-2.4) 0.6 (0.1-2.2) 0.498 0.401 9.7
4.30 (0.4-48.1) 3.8(0.3-53.3) 0.233 0.314 13.5
2.60 (0.9-7.8) 1.7(0.70-7.2) 0.095 0.173 334
2.2(0.6-77.6) 17(0.4-6.7) 0.223 0.443 18.1
1.10(0.40-3.20) 0.90 (00.30-3.0) 0.896 0.879 8
4.5(1.3-14.1) 4.5 (1.2-16.7) 0.016 0.025 58.7
2.9(0.6-13.1) 1.7 (0.3-8.5) 0.166 0.549 28.5
2.4(11-5.3) 1.9 (0.8-4.5) 0.025 0.116 52.3
1.2(0.7-2.3) 1.2(0.7-2.2) 0.502 0.563 9.9

Calculation of Power post hoc was done using the formula G*Power, using the coefficient of R-squared correlation multiple that was

gained through regression for particular trait.
ORis defined as Odds Ratio; and
Clis defined as Confidence Interval.
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Table (2b): Fetal/neonatal outcomes in women with and without Gestational Diabetes Mellitus.

Outcome GDM (n=380) No- GDM (n=980)
Birth-weight (in kg) 03.20 + 00.4 03.090 + 00.30
Serious-perinatal-complications,(n) (%) 440 (12) 84.0 (9)
Dystocia,(n)(%) 0.0(0.0) 0.0(0.0)
Bone-fracture,(n)(%) 40(1.1) 0.0(0.0)
Admission to NICU,(n)(%) 24.0 (6) 14.0 (2.0)
RDS,(n)(%) 6 (2.0) 4(1)
TTN,(n)(%) 9(3) 8(1)
Macrosomias(24 kg),(n)(%) 5(1.0) 16 (2.0)
LGA,(n)(%) 33(9) 18 (2)
SGA,(n)(%) 10 (3) 14 (2)
Metabolic-Complications,(n)(%) 20.0 (5) 18.0(2)
Hypoglycaemia,(n)(%) 3.0(0.1) 0.0(0.0)
Hyperbilirubinemia,(n)(%) 08.0 (2 6.0 (1)
Hypocalcemia,(n)(%) 5@) 5@1)
Polycythemia,(n)(%) 4(1) 5(1)

Calculated were obtained using Mann-Whitney U test.

OR (95% Cl) OR (95% CI)? p-value p-value? Power (%)
* * 0.0022 <0.001° >95
1.50 (0.8-2.6) 1.2 (0.7-2.3) 0.199 0.497¢ 17.2
04.100 (01.50-11.40) 4.4 (1.4-13.40)° 0.006 0.009¢ 68.5
3.30(0.50-19.70) 2.7 (0.4-17.4)¢ 0.197 0.306° 26.3
2.9(0.7-13.1) 1.9(0.3-10.7)° 0.167 0.472¢ 27.8
1.50(0.20-8.70) 0.50(00.9-2.70)° 0.694 0.482° 28.7
4.9 (1.9-12.4) 3.5(1.3-9.3) <0.001 0.011° 85.6
1.8 (0.5-6.0) 1.9(0.5-7.4)° 0.331 0.311° 16.5
2.90 (01.0-7.8) 2.3(0.8-7.1) 0.04 0.137¢ 46.6
2.90 (0.60-13.10) 1.2(0.20-5.8)° 0.164 0.824° 27.5
2.2 (0.3-15.5) 5.3(0.7-41.4) 0.443 0.113¢ 15.4
2.2 (0.3-15.5) 2.2(0.3-18.7)¢ 0.443 0.474¢ 15.4

®Calculated were obtained after adjustment is made for BMI for pre-pregnancy; gestational age at birth; and maternal age; using linear regression analysis.
*Values were calculated after adjustment is made for parity, BMI for pre-pregnancy; maternal age and gestational birth age; using logistic regression analysis.
%Values were calculated after adjustment is made for parity, pre-pregnancy BMI; neonatal weight; and maternal age; using logistic regression analysis.
¢Values were calculated after adjustment is made for parity, pre-pregnancy BMI; delivery mode; and maternal age; using logistic regression analysis.

NICU is defined as Neonatal-Intensive-Care-Unit;
RDS is defined as Respiratory-Distress-Syndrome;
TTN is defined as Transient-Tachypnea of Newborn;
LGA is defined as Large for Gestational-Age;

SGA is defined as Small for Gestational-Age

ORis defined as Odd Ratio;

GDM is defined as Gestational Diabetes Mellitus.

Discussion

GDM is a sort of diabetes that's utmost common disease revealed in
pregnancy, affecting 1% to 14% of all pregnancies [1]. GDM is becoming more
common across the world [7]. Both the mother and the child may experience
significant morbidity because of GDM [8]. Polyhydramnios, macrosomia,
prenatal hypertension, Stillbirth, and caesarean delivery have all been linked
to GDM in women [9]. Gestational Diabetes Mellitus usually goes away post-
delivery, but it shows that further pregnancies raise the risk of recurrent type-Ii
diabetes and GDM, and in later stage of life issues related to cardiovascular
problems [10,11]. Although the exact role of GDM-related risk issues (obesity,
multiparity, etc.) in the disease is unknown, they will be categorized as maternal
variables or pregnancy-related [12].

The importance of early-stage diagnosis in the avoidance of fetal and
maternal problems cannot be overstated [5,13].

Since the adoption of the two-hour 75 g OGTT in pregnancy, World
Health Organization has suggested the identical diagnostic limit standards for
diagnosis of indicative glucose tolerance in nonpregnant women [14,15]. Here
World Health Organization defined GDM as impaired GT and diabetes (range
of plasma glucose in fasting is 7 mmol/dL or 126 mg/dL; after 2-hour plasma
glucose range 7.8 mmol/dL or 140 mg/dL, respectively) in 1999 [16], and their
recommendations have remained unaltered to this day.

Early detection and proper medical and obstetric treatment should be
used to prevent the risks of increased newborn illness and perinatal mortality
related with Gestational Diabetes Mellitus [17,18]. As in women with constant
hyperglycemia of mother, consumption of further oral therapeutic treatments,
lifestyle changes, and insulin therapy has been shown to improve perinatal
results. Medical nutrition counselling and food treatment to promote a complete
healthy lifestyle are effective in managing the Gestational Diabetes Mellitus
[19-21] and results can enhance foetal and maternal results [22,23].
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The goal was to explore if WHO’s GDM criteria were helpful in lowering
poor newborn and maternal results in women under the age of 35 who had
no clear risk issues for Gestational Diabetes Mellitus diagnostic, and if dietary
modifications were beneficial in avoiding those outcomes. 1360 participant
pregnant women took the OGTT between 24™ and 28" week of pregnancy,
with no prior understanding of any risk issues. Approximately 28% of patients
were identified with Gestational Diabetes Mellitus diagnostic and treated,
decreasing the risk of harmful neonatal & maternal hyperglycemia results
such as preterm hirth, admission to the NICU polyhydramnios, higher newborn
weight, LGA, and primary CS. The rate of harmful happenings in the group
was like that of all other participating women with GDM. Studies with related
outcomes were reported in a peer-reviewed journal [24,25].

Even though group with Gestational Diabetes Mellitus were older in age
and had a greater BMI compared to participating women without Gestational
Diabetes Mellitus, all the observed relationships remained substantial pre-
pregnancy BMI and after age were considered, suggesting that Gestational
Diabetes Mellitus was an independent risk issue. Gestational Diabetes Mellitus
and greater BMI are both associated to poor mother and infant outcomes,
with the combination having a larger effect, according to our data. Several
unfavorable pregnancy outcomes were associated to pre-pregnancy BMI, even
when it was within the normal range (25 kg/m2) and regardless of Gestational
Diabetes Mellitus, according to our research. According to our findings, the
majority of GDM cases were discovered at baseline and 2 hours during the
OGTT.

The study's findings can only be interpreted with a limited sample size.
Excessive medical therapy may have resulted in a more risk of preterm birth
in Gestational Diabetes Mellitus patients, as well as a rise in CS and NICU
admission rates. On the other hand, group with Gestational Diabetes Mellitus,
had more risk of polyhydramnios and LGA, which explained for the greater
numeral caesarean sections in the group, even if over-treatment did not clarify
the neonatal key results, such as higher neonatal weight and LGA. The results
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of our GDM group are all much lower than those of other GDM studies in
common population [25].

In Turkey, studies on Gestational Diabetes Mellitus occurrence have been
published. Akbay et al., [26], on the other hand, found an 8.9% prevalence,
while Kosiis et al., [27] found an 8.6% prevalence. Few of the related studies
were reviewed [28-31]. In all studies, Gestational Diabetes Mellitus was
identified after a test of 50 g glucose-screening was conducted and then a
100g glucose OGTT in two stages. Even though just a few studies using the 75
g OGTT in accordance with WHO recommendations have been published, this
procedure offers the benefit of having a screening test as well as a diagnostic
test in one. Further research and studies are required to substantiate our
outcomes.
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