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4 ABSTRACT A

This study aims to explore the baseline obstetric characteristics of

Article History: singleton, primigravid women with Gestational Diabetes Mellitus
Received 11-07-2024 | (GDM) from an experimental study. A total of 58 subjects with GDM,
Revised 28-10-2024 | who were solely on diet control, were recruited from Meru Health Clinic
Accepted 04-11-2024 |in Selangor. The majority of the subjects (97%) were Malay. The mean
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of 68.9+17.8 kg, a height of 1.6+0.1 m, and Body Mass Index (BMI)
Keywords: of 28.1+£6.7 kg/m? Most subjects in this study (93%) were diagnosed

with GDM at their first Oral Glucose Tolerance Test (OGTT), conducted
at a mean gestational age of 18.9+2.8 weeks. The OGTT readings at
diagnosis were 5.1+0.6 mmol/L for Fasting Blood Glucose (FBG) and
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primigravid 7.9+1.5 mmol/L for 2-Hour Postprandial (2HPP). The Blood Sugar
Profile (BSP) levels were recorded as follows: fasting at 4.8+0.4
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and post-dinner at 5.3+1.5 mmol/L. Macronutrient intake was within the
recommended guidelines. The subjects delivered at a mean gestational
age of 38.8+1.1 weeks, with a mean birth weight of 2.9+0.4 kg. No
incidences of macrosomia were recorded in this study. In conclusion, the
subjects underwent early GDM screening, had well-controlled antenatal
|blood glucose levels, and experienced no adverse pregnancy outcomes. /

INTRODUCTION

Women at high risk of developing
Gestational Diabetes Mellitus (GDM) are
required to be screened as soon as possible
upon registering for antenatal check-ups in the
Malaysian clinical setting. According to the
Malaysian Clinical Practice Guideline, women at
risk of developing GDM include those with a pre-
pregnancy Body Mass Index (BMI) of >27 kg/m?,
a previous history of GDM, a first-degree relative
to diabetes, a history of macrosomia, a poor
obstetric history, the occurrence of glycosuria >2
on two occasions, and current obstetric problems
such as essential hypertension, pregnancy-
induced hypertension, and polyhydramnios
(MaHTAS 2017). However, high-risk women
not diagnosed with GDM during their initial

Oral Glucose Tolerance Test (OGTT) undergo an
additional OGTT screening between gestational
weeks 24 and 28, along with those aged 25 and
above who do not exhibit other risk factors.

Recent data reveals a 10% increase in
the prevalence of GDM in Malaysia over the
past six years. According to the National Health
and Morbidity Survey on maternal and child
health, there has been a nationwide rise in GDM
prevalence, increasing from 13.5% in 2016 to
27.1% in 2022 (IPH 2023). Furthermore, a study
conducted by Logakodie et al. (2017) across 72
public health clinics in Selangor observed that
27.9% of 745 women were diagnosed with GDM.
This significant rise in prevalence is concerning,
as it highlights the escalating burden of GDM
in Malaysia and the potential risks it poses to
maternal and child health.
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Primigravid women, those experiencing
their first pregnancy, represent a particularly
vulnerable group with unique obstetric challenges
and an increased risk of adverse outcomes
associated with GDM (Kampmann et al. 2015).
These outcomes include hypertensive disorders,
preterm birth, cesarean delivery, and macrosomia
(Le et al. 2023). Recent studies highlight the
importance of early detection and individualized
management of GDM to improve pregnancy
outcomes (Raets et al. 2021). Understanding the
obstetrical characteristics and glucose profiles
of primigravid women with GDM is essential
for developing targeted interventions and
improving maternal and fetal outcomes. Hence,
this study aims to explore the baseline obstetrical
characteristics and glucose profile among
singleton primigravid women with GDM in an
experimental study.

METHODS

Design, location, and time

This study presents the baseline obstetric
data from an experimental study design
involving first-time mothers diagnosed with
GDM. The experimental group received a series
of breastfeeding modules during the antenatal
period, with breastfeeding being explored as a
potential preventive strategy to lower the risk
of postnatal diabetes. Meanwhile, the control
group continued with the standard antenatal care
provided by the health clinic. Every participant
was followed up until six months postpartum,
resulting in a total duration of 10 months. This
study was conducted from March 2022 to August
2023 at Meru Health Clinic, Selangor. It was
registered with the National Medical Research
Register (NMMR) (ID: NMMR-19-4204-
52471(1IR)) and received ethics approval from the
Research Ethics Committee (REC) of Universiti
Teknologi MARA (ID: REC/08/2021(MR/678)).
All subjects provided written consent before
enrolment in this study.

Sampling

The sample size was determined using
a formula developed by Ogston et al. (1991).
This formula was used to calculate the sample
size for two groups to compare the effects of the
experimental and control interventions, based
on the mean difference in HOMA-IR between
the high-intensity and non-high-intensity
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breastfeeding groups, which was approximately
0.64 at 12 to 14 months after delivery. Group
allocation was conducted using unrestricted
randomization. A previous study reported a
pooled standard deviation of 0.68 (Yasuhi et al.
2017). The necessary sample size to achieve 80%
statistical power at a significance level of 5%
was calculated. Therefore, a total of 58 subjects
were recruited for both groups, with an additional
20% to account for potential dropouts. This
study involved primigravid, singleton pregnant
mothers with GDM, aged 18 to 45 years, at 20
weeks of gestation or later, who were on diet
control alone and were Malaysians. Mothers with
severe illness or infection, multiple pregnancies,
or a prior diagnosis of Type 1 Diabetes Mellitus
(TIDM) or Type 2 Diabetes Mellitus (T2DM)
were excluded from this study.

Data collection

The obstetric data, maternal glucose
parameters, nutrient intake, and pregnancy
outcomes were retrieved from the subjects’
medical records and face-to-face interviews. In
Malaysia, mothers at high risk of developing
GDM are diagnosed as early as possible. The
diagnostic criteria for the subjects were based
on the Malaysian Clinical Practice Guidelines
(CPQG), which specify that blood glucose levels
must be either Fasting Blood Glucose (FBQG)
>5.1 mmol/L or 2-Hour Postprandial Blood
Glucose (2HPP) >7.8 mmol/L (MaHTAS 2017).
However, if mothers pass the first Oral Glucose
Tolerance Test (OGTT), they undergo a second
OGTT at weeks 24 to 28 of gestation. They are
excluded from a GDM diagnosis if they pass the
second OGTT.

Mothers with GDM are required to
perform BSP at the clinic during fasting, pre-
lunch, post-lunch, and post-dinner. The target
blood glucose levels are as follows: FBG <5.3
mmol/L, 1-hour postprandial <7.8 mmol/L, and
2-hour postprandial <6.7 mmol/L. The BSP
was conducted once or twice a month in this
clinical setting, depending on the subjects' blood
glucose control. Therefore, BSP readings during
pregnancy reflect blood glucose levels during this
period, as they represent the average BSP taken
during antenatal care.

Subjects’ nutrient intake was assessed
using the Food Frequency Questionnaire (FFQ),
adopted from Norimah et al. (2008), as soon
as they were recruited in this study. This FFQ
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includes 137 food items categorized into 14 food
groups. Subjects were interviewed by a dietitian to
report the frequency of their consumption of these
food items over the previous month, specifying
whether items were consumed daily, weekly, or
never. Nutrient analysis was conducted using
Dietary Plus Software, developed by Ng (2010).
Most local foods consumed by the subjects were
available in the database. In cases where specific
foods were not present, they were deconstructed
into individual ingredients, which were then
analyzed alongside estimated amounts of added
oil and salt, as previously done by Farhanah et
al. (2017).

Data analysis

Data analysis was conducted using the
Statistical Package for the Social Sciences
(SPSS) software, version 26  (SPSS Inc.,
Chicago, USA). Descriptive statistics, including
mean+SD, were used to provide an overview of
the socio-demographic data, maternal baseline
characteristics, and nutrient intake. Pearson
correlation was used to observe the relationship
between the level of 2HPP and birthweight.
Numerical data were presented as mean and
standard deviation.

RESULTS AND DISCUSSION

The majority of the subjects in this study
(97%) were Malay, while the other 3% were
Indian. More than half (55%) of the subjects had
a tertiary education level. Regarding occupation,
18 subjects were unemployed (31%), while the
majority (57%) worked in the private sector. Four
subjects (7%) were self-employed, and three
subjects (5%) were government servants. The
household income categories were based on the
Department of Statistics Malaysia (2023). Most
subjects' household income was -categorized
under the B40 household group, with only one
subject (1%) in the T20 household group.

Table 1 presents the obstetric characteristics
of the subjects in this study. The majority (93%)
were diagnosed during their first OGTT, while
a minority (7%) were diagnosed during their
second OGTT. The subjects’ age was 27.6+3.2
years, their pre-pregnancy weight was 68.9+17.8
kg, their height was 1.6+0.1 m, and their pre-
pregnancy BMI was 28.1+6.7 kg/m?. According
to Asian categories, the pre-pregnancy BMI
classifications showed that 46.0% were classified
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as overweight, 27.0% as Obese Class I, 17.0%
as Obese Class II, and 9% as Obese Class III.
Compared to previous studies conducted in Asian
countries among women with GDM, the subjects
in this study had a higher mean pre-pregnancy
BMI of 28.1 kg/m?. This contrasts with studies
conducted in China (You et al. 2020) and Japan
(Yasuhi et al. 2019), where the average pre-
pregnancy BMI of subjects was 25.91 kg/m?
and 23.9 kg/m?, respectively. According to the
National Health and Morbidity Survey 2019,
the prevalence of overweight Malaysians was
50.1% in 2019, showing an increasing trend from
44.5% in 2011 to 47.7% in 2015 (Chong et al.
2023). Surprisingly, in 2023, the prevalence of
overweight and obesity continued to rise, reaching
a rate of 54.5% (IPH 2023). It was found that the
female gender was significantly associated with
a higher risk of being overweight (Chong ef al.
2023). In Southeast Asia, overweight and obesity
are recognized as significant risk factors for non-
communicable and chronic diseases (Dans et
al. 2011). The rising prevalence of overweight
and obesity has been associated with adverse
maternal outcomes, including an increased risk
of macrosomia, GDM, eclampsia, and higher
cesarean delivery rates among pregnant women
in Southeast Asia. Consequently, it is anticipated
that as obesity rates continue to rise, the incidence
of diabetes in pregnancy will also increase (Bashir
et al. 2024). A similar trend has been observed
in Malaysia, where both the prevalence of GDM
and obesity have seen a notable rise (IPH 2023).
It has been outlined that women at high risk
of developing GDM should undergo screening
for GDM promptly (MaHTAS 2017). This study
recorded that the subjects underwent screening at
anaverage gestational age of 18.9+2.8 weeks. This
has been categorized as early GDM screening, as
it is conducted within 13 to 20 weeks of gestation,
according to Deitch et al. (2024). Furthermore,
the majority (93%) of the subjects were diagnosed
with GDM at their first OGTT. When compared to
other studies, the gestational age at which women
were diagnosed with GDM varied significantly.
In Poland, Oleszczuk-Modzelewska et al. (2022)
found that women were diagnosed at 25.4 weeks
of gestation. In Northern California, the diagnosis
was made at 24 weeks of gestation (Gunderson
et al. 2015). In Japan, women with GDM were
diagnosed at 28.1 weeks of gestation (Yasuhi
et al. 2019). Meanwhile, a study in Indonesia
found that among 35 subjects with GDM, only
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Table 1. Obstetrical characteristics of the subjects

Characteristics N{i?fsig)]) (Minimufr{rfill\g/[eaximum) n (%)
Age (year) 27.6+£3.2 28.8-28.4
Pre-pregnancy weight (kg) 68.9£17.8 64.2-73.5
Height (m) 1.6+0.1 1.5-1.6
Pre-pregnancy BMI (kg/m?) 28.1+6.7 26.3-29.8
Week of OGTT measurements 18.9+2.8 18.2-19.7
Birth weight (kg) 2.9+0.4 2.8-3.1
Delivery week 38.8x1.1 38.4-39.0
Pre-pregnancy BMI (kg/m?)
Overweight (23.0-27.4) 27 (46.0)
Obese class 1 (27.5-32.4) 16 (28.0)
Obese class 11 (32.5-37.4) 10 (17.0)
Obese class I1I (=37.5) 5(9.0)
Family history of Diabetes
Yes 31 (53.0)
No 27 (47.0)
Mode of treatment
Diet control 29 (100.0)
Metformin -
Insulin -
Number of OGTT
First 54 (93.0)
Second 4(7.0)
Mode of delivery
Normal 38 (66.0)
SVD 32 (84.0)
Vac Ext 1(3.0)
LFD 5(13.0)
Caesarean 20 (35.0)
Incidence of Macromia 0(0.0)

BMI: Body Mass Index; OGTT: Oral Glucose Tolerance Test; SVD: Spontaneous Vaginal Delivery; LFD: Low Forceps
Delivery; Vac Ext: Vacuum Extraction Delivery; SD: Standard Deviation
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4 (11.4%) were diagnosed during the second
trimester, whereas the remaining 31 (88.6%) were
diagnosed in the third trimester (Kwan & Susanto
2022). These findings indicate that the subjects in
this study, who were overweight and obese, had a
first-degree relative with diabetes, were classified
as being at significant risk of GDM, and were
diagnosed with GDM at an early stage. More
than half (53%) had a family history of diabetes.
Delivery occurred at a gestational age of 38.8+1.1
weeks, with 66.0% having delivered their babies
normally. Among them, the majority (84.0%)
had a Spontaneous Vaginal Delivery (SVD), one
subject (3.0%) had a vacuum extraction delivery,
and five subjects (13.0%) had a Low Forceps
Delivery (LFD).

Table 2 shows the antenatal glucose
parameters of the subjects. FBG level during the
OGTT for GDM diagnosis was 5.1+0.6 mmol/L,
and the 2HPP level was 7.9+£1.5 mmol/L. In
comparison to the Malaysian Clinical Practice
Guidelines (CPG), 31% had an FBG level >5.1
mmol/L, 45% had a 2HPP level >7.8 mmol/L,
and 24% had both FBG and 2HPP levels >5.1 and
>7.8 mmol/L, respectively (Figure 1).

According to (Ryan et al. 2020), having
elevated antenatal FBG levels was associated
with a higher risk of Large-For-Gestational Age

(LGA) and Hypertensive Disorders of Pregnancy
(HDP) compared to elevated postprandial blood
glucose levels among women with GDM. This
association remained regardless of whether the
mother received pharmacological intervention,
predominantly insulin therapy. This finding was
supported by a study in China involving 14,741
women, which found an approximately two-
fold higher incidence of LGA, macrosomia,
and cesarean section among women with
elevated FBG compared to those with elevated
postprandial blood glucose (Feng et al. 2017).
Contradicting the findings of this study,
although 31% of the subjects had exceeded the
cut-off point of FBG during diagnosis and 24%
had exceeded both FBG and 2HPP, no incidence
of macrosomia was observed. This outcome
may be attributed to the fact that this study only
included subjects who were on diet control alone.
This is supported by previous research indicating
that women with GDM on diet control alone tend
to exhibit better blood glucose profiles compared
to those requiring insulin therapy (Mecacci et
al. 2021). Furthermore, women with GDM on
insulin therapy are more likely to experience
adverse pregnancy outcomes, such as preterm
delivery and the need for cesarean section (Ye et
al. 2022). However, the sample size of this study

Table 2. Antenatal glucose parameters of the subjects

Parameters Mean£SD .. Range .
(N=58) (Minimum—Maximum)

OGTT

Fasting (mmol/L) 5.1£0.6 49-52

2HPP (mmol/L) 7.9£1.5 7.5-8.2
BSP

Fasting (mmol/L) 4.8+0.4 4.7-4.9

Pre-lunch (mmol/L) 5.1+0.5 4.9-5.1

Post-lunch (mmol/L) 5.3+0.5 5254

Post-dinner (mmol/L) 5.3+1.5 4.9-5.7
Blood pressure (mm/hg)

Systolic 116+10.3 113.6—-119.1

Diastolic 73+£9.3 69.7-74.6

OGTT: Oral Glucose Tolerance Test; 2HPP: Two-Hour Postprandial Blood Glucose, BSP: Blood Sugar Pofile; SD: Standard

Deviation
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Figure 1. Oral glucose tolerance test during
diagnosis compared to the Malaysian
clinical practice guidelines

is insufficient to establish a definitive correlation
between blood glucose levels and pregnancy
outcomes. This limitation aligns with the main
objective of this study, which is to observe the
baseline obstetrical characteristics of the subjects.

The BSP levels during pregnancy were
monitored four times daily, showing readings
of 4.840.4 mmol/L (fasting), 5.1£0.5 mmol/L
(pre-lunch), 5.3+0.5 mmol/L (post-lunch), and
5.3£1.5 mmol/L (post-dinner). The Mean+SD of
the antenatal blood pressure was 116/73 mmol/L.
Figure 2 shows the antenatal BSP readings of
the subjects in comparison to the Malaysian
Clinical Practice Guidelines. The blood glucose
levels for BSP indicate that the FBG must be
<5.3 mmol/L, 1-hour postprandial should be
<7.8 mmol/L, and 2-hour postprandial must
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FBG: Fasting Blood Glucose

Figure 2. Antenatal blood sugar profile
compared to the Malaysian clinical
practice guidelines

172

be <6.7 mmol/L. The overall mean shows that
the Mean+SD of BSP readings was within the
specified guidelines (Table 2). However, further
analysis has been conducted to categorize the
levels of BSP. The findings indicate that a small
proportion (9%) of the subjects exceeded the cut-
off points during fasting, while 2% and 3% of the
subjects exceeded the recommended guidelines
during post-lunch and post-dinner, respectively.

Based on a report of systematic review
and analysis, it has been documented that blood
glucose monitoring has been associated with
favorable pregnancy outcomes. These outcomes
include a lower incidence of macrosomia, a lower
mean birth weight, and a lower rate of shoulder
dystocia (Yeh et al. 2023). Consistent with the
findings of this study, most of the BSP readings
were within the recommended range, with a
mean birth weight recorded at 2.9+0.4 kg and no
incidences of macrosomia observed. To further
support this outcome, a small positive correlation
was observed between the level of 2HPP levels
after lunch and birthweight (1=0.2, p=0.2),
suggesting that the lower level of 2HPP levels
corresponded to lower birthweight. However, it
is important to note that this relationship did not
reach statistical significance. The management
guidelines for diabetes in pregnancy state that
women with GDM who are on diet control alone
must deliver before 40 weeks of gestation (Nurain
et al. 2019). Subjects in this study adhered to
the recommended guidelines, with a recorded
delivery at week 38.8+1.1 of gestation.

The nutrient intake of the subjects was
meticulously analyzed, with the Mean+SD values
for energy, carbohydrate, protein, and fat recorded
as 1,591+563 kcal/day, 198.7+£78.9 g, 74.3£29.3
g, and 54.8£24.5 g, respectively. In terms of
macronutrient  distribution,  carbohydrates
accounted for 50% of Total Energy Intake (TEI),
protein made up 19% of TEI, and fat contributed
31% of TEI (as shown in Table 3). According to
the Malaysian guidelines for the management of
diabetes in pregnancy, particularly for women
with GDM, maintaining optimal glucose control
and achieving appropriate GWG is crucial. The
guidelines advise women with GDM to consume a
minimum of 175 g of carbohydrates per day, with
carbohydrates contributing 50% to 55% of TEL
Additionally, protein intake should be at least 71 g
daily, accounting for 15% to 20% of TEIL, while fat
intake should range between 25% and 35% of TEI
(MaHTAS 2017; ADA 2022). The results of this
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Nutrient Nile\?f;t;)l) RNI
Energy (kcal) 1,591+563 -
Protein (g) 74.3£29.3 Minimum of 71 g
TEI protein (%) 19 15%—-20%
Fat (g) 54.8+£24.5 -
TEI fat (%) 31 30%
Carbohydrate (g) 198.7+£78.9 Minimum of 175 g/day
TEI Carbohydrate (%) 50 50%—55%
Sugar(g) 64.5£35.9 -
Dietary Fiber (g) 15.5+£8.2 25¢g
Calcium (mg) 662.6+291.6 1,000 mg/day

Sodium (mg)
Ferum (mg)

Potassium (g)

1,500.0+852.7
94.1+62.0
1,766.6+£674.1

Cholesterol (mg) 267.5£139.4
Dietary glycemic index 57.4+£5.8
Dietary glycemic load 115.1£50.5

1,500 mg/day
e

4,700 mg/day

TEI: Total Energy Intake; RNI: Recommended Nutrient Intake; e: Iron supplementation; Sources: Ministry of Health Malaysia

(2017) and ADA (2022); SD: Standard Deviation

study indicate that the macronutrient intake of the
subjects was consistent with these recommended
guidelines. The study found that the dietary
fiber intake of the subjects averaged 15.5£8.2
g/day, which falls short of the Recommended
Nutrient Intake (RNI) for Malaysians, set as 25
g per day (Ministry of Health Malaysia 2017). A
diet containing more than 25 g of dietary fiber
is associated with numerous health benefits,
including a reduced risk of Type 2 Diabetes
Mellitus (T2DM), Cardiovascular Diseases
(CVD), and support in maintaining a healthy
weight (Ministry of Health Malaysia 2017).

The National Institute for Health and Care
Excellence (NICE) guidelines recommend that
women with GDM substitute high glycemic index
foods with those that have a lower Glycemic
Index (GI) (NICE 2015). A study by Farhanah
et al. (2017) observed that women adhering to
a low GI diet (5049 units), rich in dietary fiber

J. Gizi Pangan,Volume 19, Number 3, November 2024

and calcium, had favorable outcomes. In this
study, the dietary GI and Glycemic Load (GL)
were found to be 57.4+5.8 and 115.1+50.5,
respectively. Although the dietary fiber was
below the recommended levels, the dietary GI
was moderate (57.4+5.8). This moderate dietary
GI, despite low fiber intake, could be attributed
to the high fat intake recorded during pregnancy
(54.8+24.5, accounting for 31% of total energy
intake). It was reported that the presence of fats
can prolong the transit time of food through the
intestine, thereby slowing carbohydrate digestion
and consequently lowering the dietary GI (Eleazu
2016).

The strength of this study is that it provides
information on the obstetrical characteristics
of first-time mothers with GDM at the Meru
Mother and Child Health Clinic in Malaysia.
This study will serve as preliminary data,
including demographics, medical history, and
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other relevant clinical parameters. The data
will be used for future research on women with
GDM, particularly in Malaysia. However, this
study had a small sample size and was limited to
primigravid women with GDM who were treated
with diet alone.

CONCLUSION

This study provides valuable insights
into the baseline obstetrical characteristics
of primigravid women with GDM who were
managed solely through diet control. The
findings emphasize the critical role of early GDM
screening, which enables timely and effective
management to maintain optimal blood glucose
levels during pregnancy. This, in turn, supports
favorable maternal and neonatal outcomes in
pregnancies complicated by GDM.
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