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Abstract
Aim: Evaluation of the occurrence of glucose intolerance after 34 - 36 weeks
in pregnant mothers attending the Teaching Hospital, Peradeniya. Materials
& Method: This is a descriptive cross-sectional study carried out from October 2017 to March 2018 among 183 pregnant mothers attending antenatal
clinic at Teaching Hospital Peradeniya. After informed consent a repeat Oral
Glucose Tolerance Test (OGTT) was done among the pregnant mothers, at
period of amenorrhoea of 34 - 36 weeks, whose initial OGTT values were
normal. Gestational diabetes was diagnosed according to the NICE guideline
cut off values and the percentage of late occurrence of Gestational diabetes
(GDM) was analyzed. Results: Mean age of the population was 29.1 years and
the age range in this group was 18 to 45 years and the majority (73.9%) of
women were primipara. There were 3.3% of teenage pregnancies and 14% of
mothers were over 35 years. Majority (59.7%) of mothers underwent repeat
OGTT test at 34 weeks of gestation and the rest (40.3%) underwent test between 34 to 36 weeks of gestation. Although the mean BMI was 23.74, 9.7% of
mothers were obese (>30 kg/m2), 30.3% of mothers were pre-obese (25.0 29.9 kg/m2). 8.2% of mothers were diagnosed with Gestational diabetes at 34 36 weeks whose initial OGTT values were normal. Conclusion: In view of
reducing feto-maternal morbidity and mortality, considering a repeat OGTT
at a later gestation (34 - 36 weeks of gestation) should be considered in
mothers, whose initial OGTT values are normal as Sri Lanka is a high risk
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country for GDM. Clinical Significance: The study may play an important
role in guideline alteration process and screening for gestational diabetes in
Sri Lankan set-up.
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1. Introduction
Gestational diabetes is glucose intolerance or the occurring of diabetes first recognized in pregnancy and this definition includes women with previously undiagnosed diabetes at one end of the spectrum and those with disturbances of
glucose intolerance resulting from the metabolic changes in late pregnancy i.e.,
those above the upper limit of the normal range [1] at the other end of the spectrum. This is a common endocrine condition seen worldwide which can result in
fatal neonatal outcomes and major maternal morbidities [2]. It is associated with
a significantly increased risk of fetal macrosomia, shoulder dystocia, birth injuries as well as neonatal hypoglycemia and hyperbilirubinemia [3]. Even borderline GDM has been linked to an increased frequency of perinatal complications,
with the maternal glycaemia demonstrating a continuous effect on perinatal
outcome [4]. Babies born to mothers with GDM are at increased risk of developing obesity, diabetes and metabolic syndrome in childhood and early adulthood. Furthermore, pregnancies complicated by GDM have higher rates of caesarean section and induced deliveries with approximately 10% - 30% developing
pre-eclampsia [3]. Women with GDM have a high risk of developing type 2 diabetes (DM) within five years postpartum with a doubling of the risk after the
first five years [5].
The prevalence of GDM varies across the world with differing diagnostic criteria causing difficulty in comparing prevalence rates between geographical regions and ethnic groups. However, an increasing prevalence is noted throughout
the world [6] [7] [8]. A high prevalence of GDM is reported in India, with urban
(17.8%), semi-urban (13.8%) and rural (9.9%) variations based on the WHO
1999 criteria [9]. The Sri Lankan data mirrors this with an approximate doubling
of prevalence over seven years from 5.5% in 1998 to 10.3% in 2004 [10] [11].
Therefore, measures should be taken to increase the detection of gestational diabetes and treat in order to reduce the associated morbidity and mortality.
The Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study published in 2008 was a 7-year international study that recruited 23,325 pregnant
women with no prior diabetes from nine countries. Each woman underwent a
75-g oral glucose tolerance test (OGTT) between 24 and 32 weeks of gestation
and was followed to the end of the pregnancy [12]. This study showed that inDOI: 10.4236/arsci.2020.83013
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creasing fasting glucose as well as the 1- and 2-hour post-OGTT level was all linearly correlated to adverse maternal, perinatal and neonatal outcomes.
The International Association of Diabetes in Pregnancy Study Groups (IADPSG)
Consensus Panel has recommended cut-off thresholds for GDM after a 75-g
OGTT between 24- and 32-weeks’ gestation as follows: plasma glucose greater
than 5.1 mmol/L fasting, 10.0 mmol/L at 1 hour or 8.5 mmol/L at 2 hours [13]
after the HAPO study results.
The benefits of treating women who fulfill the WHO criteria for impaired
glucose tolerance (IGT) between 24- and 34-week’ gestation have been shown in
an Australian randomized clinical trial involving 1000 women with GDM in
which the perinatal outcomes were reduced [14].
Although OGTT screening was normal in mothers who were screened between 24 to 32 weeks, there were instances where macrosomic babies were delivered with the occurrence of sudden intrauterine deaths. Later investigations
revealed that high blood sugar levels had been found in the mother at our clinic
and the antenatal set up. Furthermore, there is literature to support that some
diabetogenic hormones, especially progesterone increase near 32 weeks can elevate maternal blood glucose levels [15]. Some studies have shown that the positive predictive value of late OGTT performed at 36 - 40 weeks’ gestation is 100%
[16].
Therefore, it is necessary to evaluate and study to understand whether GDM
can present in later gestations although the initial OGTT is normal in order to
prevent adverse outcomes of pregnancy. Since this evaluation was not done in
the Sri Lankan set-up, this study aims to re-evaluate a pregnant mother with the
OGTT test at 34 - 36 weeks whose initial OGTT was negative when it was done
around 24 - 32 weeks.

2. Material and Methods
The study was conducted as a cross-sectional study over 6 months from October
2017 onward at the Antenatal Clinic (ANC) and the Antenatal Ward, Teaching
Hospital Peradeniya. The minimum sample size was 138 subjects with a confidence interval of 95 and a precision of 0.05 for a prevalence of 10%. Hence
within a period of six months, all the patients who fulfilled the inclusion criteria
mentioned below and having clinic numbers of multiples of three were recruited
for the study, which added up to a patient count of 182. Information was gathered only after obtaining consent from the patient.
Pregnant women with normal initial OGTT values (<5.6 mmol/l or 2-hour
value < 7.8 mmol/l) were included for the study after informed consent was obtained. Pregnant women with previous diagnosis of Type 1 or 2 Diabetes mellitus, Abnormal values in 28-week OGTT and pregnant mothers who did not give
consent were excluded from the study.
The selected consenting participants were screened for GDM using a 75-g
2-hour OGTT using NICE guideline criteria [17]. Subjects with fasting plasma
DOI: 10.4236/arsci.2020.83013
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glucose level of ≥ 5.6 mmol/l or 2-hour value ≥ 7.8 mmol/l were taken as screen
positive for GDM according to the above criteria [17]. The subjects’ age, Period
of Gestation, parity and BMI were also taken into consideration for the analysis
process.
The subjects OGTT values were obtained by the team and the patient was notified regarding the results. The relevant treatments were started to prevent
complications if the patient was found to be glucose intolerant.
Any patient, who wanted to withdraw voluntarily from the study due to any
reason at any stage was permitted to do so. There was no loss of medical care or
any other available service for leavers, which they are otherwise would have been
so entitled.
Ethical clearance was obtained from the Ethical Review Committees of the
Faculty of Medicine Peradeniya. Informed written consent was to be obtained.
Sinhala, Tamil & English information sheet were available to the patients. Questions and clarification were verbally explained and Investigator’s details were included in the information sheet.
All the data were stored confidentially; which guaranteed that the information
of the subjects was not disclosed to any third party. Only the investigators had
the access to the data.

3. Results
A descriptive cross-sectional study was carried out from October 2017 to March
2018 among 183 pregnant mothers attending the antenatal clinic at the Teaching
Hospital Peradeniya. The pregnant mothers who had normal OGTT at 24 - 28
weeks were re-evaluated with OGTT at 34 - 36 weeks of period of gestation to
detect the late occurrence of Gestational diabetes mellitus.
Although a majority of the pregnant mothers involved in this study were over
35 years (14%) of age, there was a considerable amount of teenage pregnancies
as well (3.3%). The age range of the subjects spanned 18 to 45 years and the
mean age was found to be 29.1 (Figure 1).
Figure 2 shows the period of gestation in which the repeat OGTT was performed to detect glucose intolerance which became apparent in late gestations in
whose initial OGTT values were normal. A majority (59.7%) had undergone
testing at 34 weeks while 13.6% of mothers had undergone testing earlier than at
34 weeks of gestation. Out of the subjects, 86.4% had their reevaluation of OGTT
between 34 to 36 weeks.
Figure 3 depicts the parity distribution among the mothers who had undergone OGTT reevaluation. The majority (73.9%) were in their first and second
pregnancies.
There was noticeable skewness with regard to the parity of distribution as
there was progressive decline in subjects with multiparity.
There were many mothers (30.3%) who were overweight (25.0 - 29.9 kg/m2)
with initial OGTT values. Moreover, 9.7% of obese (more than 30 kg/m2) mothDOI: 10.4236/arsci.2020.83013
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ers also had normal initial OGTT values. Therefore, they were also included in
the study expecting to have positive results during the reevaluation of OGTT to
detect the late occurrence of glucose intolerance (Figure 4).
In the standard practice of Sri Lanka, according to current available guidelines, pregnant mothers are screened for glucose intolerance at their booking
visit and if normal, they are reevaluated at 28 weeks of gestation prior to ruling
out Gestation Diabetes Mellitus (GDM) in pregnancy. However, Figure 5 shows
that there were a considerable number of mothers (8.2%) who had become positive for glucose intolerance, while they were initially found to be screened negative for GDM according to the standard practice. This percentage of pregnant
mothers may become significant when we consider feto-maternal complications
arising from undetected glucose intolerance in the late gestation.

Figure 1. Age distribution of mothers of the study population.

Figure 2. POA (Period of Gestation) in which re-evaluation was done.
DOI: 10.4236/arsci.2020.83013
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Figure 3. Parity of mothers who had undergone the OGTT re-evaluation
test at 34 - 36 weeks of gestation.

Figure 4. Frequency of BMI among the study population.
Diagnosis of GDM at 36 weeks of gestation

Diagnosed with GDM

no GDM

Figure 5. Percentage of mothers diagnosed with GDM using
the OGTT re-evaluation test at 34 - 36 weeks of gestation.
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4. Discussion
It is evident from recent studies that the prevalence of GDM in Sri Lanka is increasing [18] and it is well known that adverse pregnancy outcomes are associated with gestational diabetes mellitus [19]. Therefore, if GDM is not detected
by timely investigations, there will be complications during pregnancy that increase both maternal and neonatal morbidity and mortality. If stillbirths occur, it
has a significant impact on the family, uncontrolled diabetes mellitus is a wellestablished risk factor for sudden still births [20].
In current practice in Sri Lanka, OGTT is done at the booking visit for those
with risk factors and then it is repeated at 28 weeks for those who were negative
in the initial testing. However, during investigations for unexplained stillbirths,
it was found that some had undetected high blood sugar values at that time despite initially normal blood sugar values during routine screening. Therefore, the
current study was conducted to assess the prevalence of GDM in the latter phase
of pregnancy where the anti-insulin hormonal effect reaches a plateau whilst
their initial OGTT values were normal.
In the current study, 8.2% of mothers were diagnosed with GDM, but when
the OGTT was repeated at 34 - 36 weeks their initial OGTT test results were
normal. In a study conducted in India, 1251 pregnant women were screened for
GDM using the OGTT at the second and third trimester were found to have the
prevalence rate of 18.9% [21]. Therefore, a thorough evaluation of GDM in the
South East Asian population should be considered in the latter part of pregnancy, despite normal initial test results considering the higher prevalence of GDM
in this segment of population.

5. Conclusions
Since the prevalence of GDM is high in the South East Asian countries, the risk
of GDM imposed on pregnant women in Sri Lanka is considerably high
[17]-[22]. Additional screening for GDM may be of value to reduce the feto-maternal complications of the late occurrence of GDM in high risk groups.
These facts should be considered when designing uniform international screening and diagnostic strategies.
Our recommendation is that more studies with larger samples in different settings should be considered, to support the existing evidence prior to implementing recommendations through future guidelines.
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