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INTRODUCTION
Gestational diabetes mellitus, as defined by some as "any degree of glucose intolerance with onset or 
recognition during pregnancy", is a common condition in obstetrics. The initial criteria for the diagnosis of 
GDM chosen 40 years ago was to identify the women at risk for becoming diabetic after pregnancy and was 
derived from non-pregnant individuals. The Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study 
in 2008 was the first to address risks of adverse outcome associated with degrees of hyperglycaemia. 

This study of 23,316 pregnant women showed a correlation between adverse outcomes and increasing 
glycemia. There was a continuous relationship between each of the glucose values; fasting, 1 hour, and 2 
hours on OGTT and primary outcomes such as the frequency of large-for-gestational-age (LGA, >90th 
centile) babies, primary caesarean section, clinical neonatal hypoglycemia, and neonatal hyperinsulinemia in 
the HAPO study. A similar relationship exists with secondary outcomes like fetal adiposity, preeclampsia, and 
birth trauma/shoulder dystocia even after adjustment for potential confounders. (2) 

The Growing Up in Singapore Towards healthy Outcomes (GUSTO) birth cohort study recruited 1136 
pregnant women from KK Women’s & Children’s Hospital and National University Hospital (NUH) in 
2009-2010. The study found that using risk factors alone did not sufficiently predict GDM risk, and failed to 
detect half the GDM cases in Asian women. Asian women should be universally screened for GDM to avoid 
under-diagnosis to ensure optimal maternal and fetal outcomes. (7)  Similarly, a KKH study (8) of 2175 women 
who had routine screening found that targeted screening failed to detect 15.2% to 27.6% of women with 
GDM depending on the risk model and diagnostic criteria used. Universal screening has a higher detection 
rate but a commonly raised concern is its cost-effectiveness. Chen et al. (9) found that universal GDM 
screening is a cost-effective approach to reduce the complications of GDM in Singapore compared to 
targeted screening or no screening at all.

The Australian Carbohydrate Intolerance Study in Pregnant Women (ACHOIS) and Maternal-Fetal Medicine 
Units trials have shown that antenatal treatment of a mild degree of maternal hyperglycemia can reduce 
adverse outcomes. (10-11) The ACHOIS study was further supported by cost-effectiveness analysis. (12)

This guideline was commissioned by College of Obstetricians and Gynaecologists, Singapore (COGS) to 
specifically address GDM. It was written with reference to recent evidence, reports, WHO as well as NICE 
guidelines and recommendations from other international bodies. (3-5,13-14). It aims to address specific 
issues and will be updated with further new evidence.

SCREENING FOR GESTATIONAL DIABETES
COGS recommends the use of the full three-point IADPSG criteria in clinical practice as each of the 
three glucose values affect pregnancy outcomes and improves the detection of GDM.

The International Association of the Diabetes and Pregnancy Study Groups (IADPSG) Consensus panel 
defined diagnostic values on the basis of an odds ratio of 1.75 for adverse neonatal outcomes (birth weight > 
90th percentile, cord C-peptide > 90th percentile, neonatal percent body fat > 90th percentile) compared 

with mean values, for three time points - fasting plasma glucose, 1-hour, and 2-hour OGTT plasma glucose 
values (2). This diagnostic criteria has been adopted by the American Diabetes Association (3), the 
Australasian Diabetes in Pregnancy Society (4), the World Health Organization (WHO)(5), and other global 
official bodies.(6)

A study in NUH (15) showed that the prevalence of gestational diabetes mellitus among Asian females was 
lower using a modified two-point IADPSG criteria (using 0 hr and 2 hr level). A study by Tan et al. (16) on the 
first 366 patients who were screened with the full three-point IADPSG criteria in KKH showed that the GDM 
prevalence based on two-point IADPSG was lower than the previous two-point WHO 1999 criteria. The 
three-point IADPSG had the highest prevalence. Adding the 1-hour parameter to the two-point test IADPSG 
criteria, increased the detection of GDM - an absolute increase of 5.7% in the population and a relative 
increase of 32.8% for the prevalence of GDM overall. It is important to include glucose levels at the 1 h point 
as it contributes to about one-third of cases of GDM and is clinically relevant.

COGS recommends universal screening with 75 gm OGTT at 24-28 weeks gestation
In addition to local studies (7-9), universal screening was also recommended by WHO (5) and has also been 
approved by the United States Preventive Services Task Force. (17)

COGS recommends the use of a pre-mix 75g OGTT beverage drink for the OGTT.
This is easier for consumption, has a more palatable taste and convenient to administer. (22)

DIAGNOSTIC CRITERIA AND CLASSIFICATION
Hyperglycemia first detected at any time during pregnancy should be classified as either 
•  Diabetes Mellitus in pregnancy (DIP) or 
•  Gestational Diabetes Mellitus (GDM) 

Diabetes Mellitus in Pregnancy (DIP) should be diagnosed by the 2006 WHO criteria for diabetes if 
one or more of the following criteria are met: 
•  Fasting PG ≥ 7.0 mmol/L
•  2-hour PG ≥ 11.1 mmol/L following a 75 gram oral glucose load
•  Random PG ≥ 11.1 mmol/L in the presence of diabetes symptoms

Gestational Diabetes Mellitus (GDM) is diagnosed from 24 weeks pregnancy if one or more of the 
following criteria are met (IADPSG criteria):  
•  Fasting PG 5.1 – 6.9 mmol/l
•  1-hour PG ≥ 10.0 mmol/l following a 75 gram oral glucose load
•  2-hour PG 8.5 – 11.0 mmol/l following a 75 gram oral glucose load

SCREENING FOR PRE-EXISTING DIABETES MELLITUS EARLY IN PREGNANCY
This is under review by the Agency for Care Effectiveness, Ministry of Health Gestational Diabetes Mellitus 
Appropriate Care Guide committee together with members of this guideline committee and will be adopted 
by COGS when it is completed.

MANAGEMENT OF GDM IN PREGNANCY
Women diagnosed with GDM in pregnancy should be informed about the implications of the diagnosis and 
offered appropriate interventions. (10) The woman should be cared for by a multidisciplinary team 
comprising of dietitians, nurses, obstetricians, and where indicated (as for most times, lifestyle and diet 
suffice) endocrinologists.

COGS recommends the following management for GDM:
•  Refer all women to a dietitian or advise them to eat a healthy diet and recommend foods with a low   
 glycemic index.
•  Advise regular exercise (such as walking for 30 minutes after a meal) to improve glycemic control.
•  Educate on capillary blood glucose monitoring to maintain in general, aiming for glucose levels at the   
 following targets:
 -   Fasting: 4.4-5.5 mmol/l and either
 -   1 hour postprandial: < 7.8 mmol/l or
 -   2 hours postprandial: 5.5-6.6 mmol/l
Note the target values may differ slightly at different centres.

•  Assess the best treatment option which may include insulin and/or metformin after reviewing the risks and  
 benefits with the patient.
•  Consider starting treatment with insulin, with or without metformin for women who have a fasting PG ≥  
 7.0 mmol/l at diagnosis or a fasting PG 6.0 - 6.9 mmol/l but with concomitant complications such as   
 macrosomia or polyhydramnios.

Women diagnosed with hyperglycemia in pregnancy should have regular fetal growth surveillance. 

Women with GDM should be delivered by 40 weeks +6 days gestation but the mode and timing of delivery 
should be tailored according to clinical assessment. Other than the usual obstetric indications, other factors 
to consider include the estimated fetal weight, presence of polyhydramnios, the degree of glucose control 
and whether lifestyle, metformin or insulin were needed to achieve optimal glucose levels.

POSTNATAL MANAGEMENT
Women should be encouraged and supported to breastfeed as breastfeeding reduces risk of obesity and 
diabetes in the offspring. (23,24) The dose of metformin, glibenclamide and / or insulin may be reduced or 
stopped after birth as indicated. Other forms of oral hypoglycemic agents should be avoided whilst 
breastfeeding. 

Women diagnosed with hyperglycemia in pregnancy should be informed about the increased risk of future 
DM and hyperglycemia in future pregnancies and should be offered lifestyle advice that includes weight 
control, diet and exercise.

COGS recommends postnatal testing at 6-12 weeks to exclude existing DM.  
There is currently no consensus on the best method for postnatal testing. (25,26) 

COGS recommends performing the 75 gram OGTT (2-point test) as this will also identify women with 
impaired glucose tolerance, in whom lifestyle intervention can reduce subsequent progression to Type2 DM 
by 31-37% over 2-6 years.(27) 

Other options may be a HbA1c, fasting glucose or random blood glucose levels. This should not be a one-off 
testing but should be performed at regular intervals thereafter. 

Women with background risk factors (e.g. obesity, strong family history of DM, insulin required during 
pregnancy, metabolic syndrome etc.) should have more frequent testing (yearly) than those at lower risk (2 to 
3-yearly).
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INTRODUCTION
Gestational diabetes mellitus, as defined by some as "any degree of glucose intolerance with onset or 
recognition during pregnancy", is a common condition in obstetrics. The initial criteria for the diagnosis of 
GDM chosen 40 years ago was to identify the women at risk for becoming diabetic after pregnancy and was 
derived from non-pregnant individuals. The Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study 
in 2008 was the first to address risks of adverse outcome associated with degrees of hyperglycaemia. 

This study of 23,316 pregnant women showed a correlation between adverse outcomes and increasing 
glycemia. There was a continuous relationship between each of the glucose values; fasting, 1 hour, and 2 
hours on OGTT and primary outcomes such as the frequency of large-for-gestational-age (LGA, >90th 
centile) babies, primary caesarean section, clinical neonatal hypoglycemia, and neonatal hyperinsulinemia in 
the HAPO study. A similar relationship exists with secondary outcomes like fetal adiposity, preeclampsia, and 
birth trauma/shoulder dystocia even after adjustment for potential confounders. (2) 

The Growing Up in Singapore Towards healthy Outcomes (GUSTO) birth cohort study recruited 1136 
pregnant women from KK Women’s & Children’s Hospital and National University Hospital (NUH) in 
2009-2010. The study found that using risk factors alone did not sufficiently predict GDM risk, and failed to 
detect half the GDM cases in Asian women. Asian women should be universally screened for GDM to avoid 
under-diagnosis to ensure optimal maternal and fetal outcomes. (7)  Similarly, a KKH study (8) of 2175 women 
who had routine screening found that targeted screening failed to detect 15.2% to 27.6% of women with 
GDM depending on the risk model and diagnostic criteria used. Universal screening has a higher detection 
rate but a commonly raised concern is its cost-effectiveness. Chen et al. (9) found that universal GDM 
screening is a cost-effective approach to reduce the complications of GDM in Singapore compared to 
targeted screening or no screening at all.

The Australian Carbohydrate Intolerance Study in Pregnant Women (ACHOIS) and Maternal-Fetal Medicine 
Units trials have shown that antenatal treatment of a mild degree of maternal hyperglycemia can reduce 
adverse outcomes. (10-11) The ACHOIS study was further supported by cost-effectiveness analysis. (12)

This guideline was commissioned by College of Obstetricians and Gynaecologists, Singapore (COGS) to 
specifically address GDM. It was written with reference to recent evidence, reports, WHO as well as NICE 
guidelines and recommendations from other international bodies. (3-5,13-14). It aims to address specific 
issues and will be updated with further new evidence.

SCREENING FOR GESTATIONAL DIABETES
COGS recommends the use of the full three-point IADPSG criteria in clinical practice as each of the 
three glucose values affect pregnancy outcomes and improves the detection of GDM.

The International Association of the Diabetes and Pregnancy Study Groups (IADPSG) Consensus panel 
defined diagnostic values on the basis of an odds ratio of 1.75 for adverse neonatal outcomes (birth weight > 
90th percentile, cord C-peptide > 90th percentile, neonatal percent body fat > 90th percentile) compared 

with mean values, for three time points - fasting plasma glucose, 1-hour, and 2-hour OGTT plasma glucose 
values (2). This diagnostic criteria has been adopted by the American Diabetes Association (3), the 
Australasian Diabetes in Pregnancy Society (4), the World Health Organization (WHO)(5), and other global 
official bodies.(6)

A study in NUH (15) showed that the prevalence of gestational diabetes mellitus among Asian females was 
lower using a modified two-point IADPSG criteria (using 0 hr and 2 hr level). A study by Tan et al. (16) on the 
first 366 patients who were screened with the full three-point IADPSG criteria in KKH showed that the GDM 
prevalence based on two-point IADPSG was lower than the previous two-point WHO 1999 criteria. The 
three-point IADPSG had the highest prevalence. Adding the 1-hour parameter to the two-point test IADPSG 
criteria, increased the detection of GDM - an absolute increase of 5.7% in the population and a relative 
increase of 32.8% for the prevalence of GDM overall. It is important to include glucose levels at the 1 h point 
as it contributes to about one-third of cases of GDM and is clinically relevant.

COGS recommends universal screening with 75 gm OGTT at 24-28 weeks gestation
In addition to local studies (7-9), universal screening was also recommended by WHO (5) and has also been 
approved by the United States Preventive Services Task Force. (17)

COGS recommends the use of a pre-mix 75g OGTT beverage drink for the OGTT.
This is easier for consumption, has a more palatable taste and convenient to administer. (22)

DIAGNOSTIC CRITERIA AND CLASSIFICATION
Hyperglycemia first detected at any time during pregnancy should be classified as either 
•  Diabetes Mellitus in pregnancy (DIP) or 
•  Gestational Diabetes Mellitus (GDM) 

Diabetes Mellitus in Pregnancy (DIP) should be diagnosed by the 2006 WHO criteria for diabetes if 
one or more of the following criteria are met: 
•  Fasting PG ≥ 7.0 mmol/L
•  2-hour PG ≥ 11.1 mmol/L following a 75 gram oral glucose load
•  Random PG ≥ 11.1 mmol/L in the presence of diabetes symptoms

Gestational Diabetes Mellitus (GDM) is diagnosed from 24 weeks pregnancy if one or more of the 
following criteria are met (IADPSG criteria):  
•  Fasting PG 5.1 – 6.9 mmol/l
•  1-hour PG ≥ 10.0 mmol/l following a 75 gram oral glucose load
•  2-hour PG 8.5 – 11.0 mmol/l following a 75 gram oral glucose load

SCREENING FOR PRE-EXISTING DIABETES MELLITUS EARLY IN PREGNANCY
This is under review by the Agency for Care Effectiveness, Ministry of Health Gestational Diabetes Mellitus 
Appropriate Care Guide committee together with members of this guideline committee and will be adopted 
by COGS when it is completed.

MANAGEMENT OF GDM IN PREGNANCY
Women diagnosed with GDM in pregnancy should be informed about the implications of the diagnosis and 
offered appropriate interventions. (10) The woman should be cared for by a multidisciplinary team 
comprising of dietitians, nurses, obstetricians, and where indicated (as for most times, lifestyle and diet 
suffice) endocrinologists.

COGS recommends the following management for GDM:
•  Refer all women to a dietitian or advise them to eat a healthy diet and recommend foods with a low   
 glycemic index.
•  Advise regular exercise (such as walking for 30 minutes after a meal) to improve glycemic control.
•  Educate on capillary blood glucose monitoring to maintain in general, aiming for glucose levels at the   
 following targets:
 -   Fasting: 4.4-5.5 mmol/l and either
 -   1 hour postprandial: < 7.8 mmol/l or
 -   2 hours postprandial: 5.5-6.6 mmol/l
Note the target values may differ slightly at different centres.

•  Assess the best treatment option which may include insulin and/or metformin after reviewing the risks and  
 benefits with the patient.
•  Consider starting treatment with insulin, with or without metformin for women who have a fasting PG ≥  
 7.0 mmol/l at diagnosis or a fasting PG 6.0 - 6.9 mmol/l but with concomitant complications such as   
 macrosomia or polyhydramnios.

Women diagnosed with hyperglycemia in pregnancy should have regular fetal growth surveillance. 

Women with GDM should be delivered by 40 weeks +6 days gestation but the mode and timing of delivery 
should be tailored according to clinical assessment. Other than the usual obstetric indications, other factors 
to consider include the estimated fetal weight, presence of polyhydramnios, the degree of glucose control 
and whether lifestyle, metformin or insulin were needed to achieve optimal glucose levels.

POSTNATAL MANAGEMENT
Women should be encouraged and supported to breastfeed as breastfeeding reduces risk of obesity and 
diabetes in the offspring. (23,24) The dose of metformin, glibenclamide and / or insulin may be reduced or 
stopped after birth as indicated. Other forms of oral hypoglycemic agents should be avoided whilst 
breastfeeding. 

Women diagnosed with hyperglycemia in pregnancy should be informed about the increased risk of future 
DM and hyperglycemia in future pregnancies and should be offered lifestyle advice that includes weight 
control, diet and exercise.

COGS recommends postnatal testing at 6-12 weeks to exclude existing DM.  
There is currently no consensus on the best method for postnatal testing. (25,26) 

COGS recommends performing the 75 gram OGTT (2-point test) as this will also identify women with 
impaired glucose tolerance, in whom lifestyle intervention can reduce subsequent progression to Type2 DM 
by 31-37% over 2-6 years.(27) 

Other options may be a HbA1c, fasting glucose or random blood glucose levels. This should not be a one-off 
testing but should be performed at regular intervals thereafter. 

Women with background risk factors (e.g. obesity, strong family history of DM, insulin required during 
pregnancy, metabolic syndrome etc.) should have more frequent testing (yearly) than those at lower risk (2 to 
3-yearly).
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in pregnancies complicated by diabetes and obesity. She is a council member of the 
Consultative Council of Perinatal Morbidity and Mortality and coordinator of 
Women’s Health teaching for medical students at the University of Melbourne.

Dr Wang Dongyu
Dr Wang is a Medical Doctor of Obstetrics and Gynecology, Attending Obstetrician 
in The First Affiliated Hospital of Sun Yat-sen University. 

Dr Wang designed, conducted and participated several GDM clinical studies:
(Principal) FGF19 pathway regulates IRS-1 and GLUT-1 through GSK3 pathway on 
trophoblast cell treated with high glucose. Natural Science Foundation of 
Guangdong Province (Grant No: 2017A030310191)
(Participate) The role of endocrine fibroblast growth factor 19 and 21 on the insulin 
resistance state in gestational diabetes mellitus. National Natural Science Foundation 
of China (Grant No: 81571452)

Professor Mamoru Tanaka 
Professor Tanaka is a Professor in Department of Obstetrics and Gynecology at Keio 
University School of Medicine, Japan. 
Education: 
1986, graduated from Keio University School of Medicine
1998, a visiting scientist of Adashi’s Lab in University of Utah
2002, Assistant Professor in Department of OB/GYN, Keio University School of 
Medicine
2012, Professor in Department of OB/GYN, St. Marianna University
2014, Present position

Membership: 
The American Society for Cell Biology
Society for Reproductive Investigation
International Society of Ultrasound in Obstetrics and Gynecology
Japan Society of Obstetrics and Gynecology: Councillor
Japan Society of Perinatal and Neonatal medicine: Director
The Japan Society of Ultrasonics in Medicine: Councillor, Editor
Japan Society of Maternal-Fetal medicine: Director
Japanese Society of Fetal Cardiology: Councillor
The Japan Society for Fetal Therapy: Councillor
Japan Society for Reproductive Medicine: Councillor
Japan Society of Endocrinology

Professor Satvinder Singh Dhaliwal
Professor Dhaliwal is a Professor of Biostatistics within the School of Public Health, 
Curtin University. Professor Dhaliwal has been the funding recipient of 30 research 
grants and has a high impact publication record numbering over 170 journal papers.

Prof Dhaliwal has worked as a Statistician for the past 30 years and has accumulated 
extensive experience, both nationally and internationally, on the practical application 
of Statistics/Biostatistics in a wide variety of situations. He was previously employed 
with the Department of Endocrinology & Diabetes at Sir Charles Gairdner Hospital as 
a Senior Scientist & Medical Statistician. Prof Dhaliwal’s research interest includes the 
application of Biostatistics in the fields of Public Health Research and Clinical 
Research.

Prof Dhaliwal’s has been on numerous external committees, previous Editorial Board 
memberships, invitations to speak at international and national meetings. Professor 
Dhaliwal was on the Board of Directors of Bentley-Armadale Medicare Local (BAML) 
during the period 2013-2015. Professor Dhaliwal was a Board Member of the Board 
of Directors, International Society for Clinical Densitometry (2011-2014). Professor 
Dhaliwal has recently been appointed as a Member of the Department of Health 
Human Research Ethics Committee Western Australia for the period (2018-2020).

Ms Asmira Bte Mohamed Rahim
Ms Asmira graduated from Nanyang Polytechnic in 1998 attaining Diploma in 
Nursing followed by Advanced Diploma in Midwifery in 2002 and working in KKH 
Delivery Suite till 2016 caring for the laboring mothers of high and low risk group. She 
obtained her Bachelor Degree in Science (Nursing) from Curtin Technological 
University in 2010. 

In 2016, Ms Asmira was transferred to Obstetric Day Care (ODAC) to run the department 
as Nurse Clinician and Nurse Navigator in caring for the Gestational Diabetes mothers 
and developing a model system to guide and improve the care of GDM.

Ms Asmira completed Specialist Diploma in Diabetes Management in 2017 and she 
is also a member of the Temasek Foundation Cares Gestational Diabetes Program 
team, ensuring improvement of care for GDM mothers and maintaining their health.

Associate Professor Tan Ngiap Chuan
Associate Professor Tan is a Family Physician and senior consultant at SingHealth 
Polyclinics. He is also the Director, Department of Research at SingHealth Polyclinics 
HQ, Vice-chair (Research), SingHealth-Duke NUS Family Medicine Academic Clinical 
Program (FM ACP) and a member of the SingHealth Research Council. He also 
coaches aspiring Family Physicians, primary care professionals and medical schools in 
the three local medical schools in Family Medicine research.

Assoc Prof Tan has research interests in the areas of chronic disease management 
such as diabetes mellitus, hypertension, dyslipidemia, obesity, asthma and COPD, 
disease prevention and innovations in primary care. He has published over 80 papers 
in peer-reviewed journals and one book chapter, and received presentation awards in 
medical conferences and the SingHealth Publish Award for FM in 2015.

In the area of diabetes research, Assoc Prof Tan represents SHP in the Singapore 
Diabetes Taskforce and a member of the AGP Academy Steering Committee. He is 
the PI of multiple studies relating to type 2 diabetes mellitus, including NMRC HSR 
funded Triumph study.

Dr Tang Wern Ee
Dr Tang is a Family Physician, Senior Consultant at the National Healthcare Group 
Polyclinics. She is a Fellow of the College of Family Physicians in Singapore and is 
Head of the Clinical Research Unit at the National Healthcare Group Polyclinics. Her 
research interest is in chronic disease management in primary care. She has been the 
NHGP site Principal Investigator in NMRC funded grants in diabetes mellitus.

Associate Professor Yong Tze Tein
Associate Professor Yong is a senior consultant who obtained her MRCOG in 1995 
and became a fellow in 2015. She received the SGH fellowship in reproductive 
endocrinology and was attached to St Mary’s Hospital, London and the IVF unit in 
Hammersmith Hospital in 1998. She was also awarded HMDP to do in vitro 
maturation in Ho Chi Minh in 2012. .

She is an Adjunct Assoc Prof in Duke NUS and Yong Loo Lin School of Medicine and 
is involved in the O&G ACP and teaches quality improvement in Singhealth.

She is the Vice President of the Association of Breastfeeding Advocacy (Singapore) 
and the President of the College of Obstetrics and Gynaecology (Singapore). 

Associate Professor Tan Lay Kok
Associate Professor Tan is a senior consultant obstetrician and gynecologist. He has a 
special interest in maternal medicine, and currently runs the joint diabetic pregnancy 
clinic at the Singapore General Hospital, where he also oversees other collaborative 
joint pregnancy clinics in cardiology, hematology and rheumatology. He is the Vice 
Chair (Clinical) for the Singhealth OBGYN Academic Clinical Program, and also 
Associate Program Director for its OBGYN Residency Program.   He is also the 
immediate Past President of the Singapore Obstetrical and Gynaecological Society 
of Singapore.

Dr Ann Wright
Dr Wright has been working as a Consultant in the MF Department of KKH since July 
2014.  She is involved in the daily running of Labour Ward and has an active role in 
high risk pregnancy management.  She runs several clinics Antenatal clinics a week 
and forms part of the multi-disciplinary team looking after patients with medical 
disorders of pregnancy including diabetes and hypertension.  She also cares for 
patients who have a complicated past obstetric history.  

Dr Wright helped with the introduction of universal screening for gestational 
diabetes in Singapore using the IADPSG criteria which aims to ensure the best 
outcome for affected mothers in their current pregnancy and identifies women who 
are at risk of becoming diabetic in later life.  This has the potential to delay the onset 
and perhaps even prevent the development of Type 2 diabetes through lifestyle 
modification which may have implications for healthcare provision in the country as a 
whole.  She has also been one of the investigating team looking at HbA1C as an 
alternative screening tool for diabetes in early pregnancy.  
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Dr Krishna Kuma
Dr Krishna Kumar A/L Hari Krishnan - Head & Consultant Obstetrician & 
Gynaecologist, Maternal Fetal Medicine Specialist, Hospital Tuanku Ja’afar 
Seremban. President, Malaysian Medical Association (MMA), Past President 
Obstetricial & Gynaecological Society of Malaysia (OGSM) 2010-11. Organising 
Chairman 21st OGSM National congress in collaboration with the Irish College of 
Surgeons. Has worked at various levels till consultant grade in 2 countries including 
England. Registered to practise in Malaysia and United Kingdom. Current Chairman 
of the International Representative Committee for the RCOG

Noted in People at the Peak- The Who’s Who of Malaysia. Pg 435. (2005). Nominated 
twice for the award Glory of India, India. (2002, 2006). Has numerous free paper 
productions and publications including the guidelines of antenatal care by FIGO Honorary 
lecturer for International Medical University and Melaka Manipal University. Trainer in 
undergraduate, postgraduate, subspecialty and international trainer for Life Saving Skills 
for the Royal College of Obstetricians & Gynaecologists, United Kingdom.

He has been involved in many Ministry of Health projects at national, state and hospital 
level. Involved very actively in OGSM and MMA (Malaysian Medical Association). Has 
held posts in MMA including National Hon. Gen. Secretary (2012-2013), National Hon. 
Deputy General Secretary (2003-04), SCHOMOS National Chairman (2001-2003), 
SCHOMOS National Secretary-General, (2000-2001), SCHOMOS National Deputy 
Secretary-General, (1999-2000), National Council Member (1998-1999, 2001-2004, 
2007-2009 & 2012-2014), National EXCO Member,(2001-2004, 2012-2014), 
Representative to the Malaysian Society for Quality in Health(1999-2002)(2003-04), 
‘Managed Care Organisations’ sub-committee member, (1999-2001), Member of the 
committee on ‘Computerisation of MMA services and Advisory Committee for CME 
On-line”, (2001-2004), Representative to the Curriculum Committee in the Ministry of 
Health, Malaysia. (2001-2003), Editorial Board member of the ‘Berita MMA’, (2001-2004 
& 2008-2010), Editorial Board member of the Malaysian Medical Journal, (2003 & 
2007-2010); Member in the committee of ‘Restructuring of Public Health Sector’ under 
the National Economic Consultative Committee, (2001-2004), ‘41st MMA AGM 
Organising Committee’, (2001) and Member in the Committee of continuous 
Professional Development (2009-2010).

He has held posts in OGSM that include Hon. Gen. Secretary (2008-2010), Council 
member (2007-2008), Scientific Chairman (20th National OGSM congress), and 
Business Manager (18th & 19th National OGSM Congress and AOCOG 2015). Also 
currently the founding Secretary General of the Asia Pacific Society of Infectious 
Diseases in Obstetrics & Gynaecology (APSIGO).

Dr G Muniswaran
Dr Muniswaran is a Maternal Fetal Medicine Specialist and the Unit lead in Kuala 
Lumpur General Hospital, which is one of the major tertiary referral hospitals in Malaysia. 
He has a special interest in Maternal Medicine and completed his maternal medicine 
training in UK. He runs the Obstetric Medicine clinic in Kuala Lumpur Maternity Hospital 
which overseas patients with complicated medical disorders in pregnancy. 

He is actively involved within the Maternal Fetal Medicine fraternity in Malaysia and has 
contributed to numerous national guidelines, books and book chapters apart from local 
and international scientific publications. He is also actively involved in national and 
international training in Obstetric Emergencies, especially within the South East Asia Region 
and is one of the principal trainers of the Intensive Course in Obstetric Emergencies. 

He is passionate about maternal medicine and aspires to standardize the practice of 
screening and management of gestational diabetes in Malaysia.

Professor Satvinder Singh Dhaliwal
Professor Dhaliwal is a Professor of Biostatistics within the School of Public Health, 
Curtin University. Professor Dhaliwal has been the funding recipient of 30 research 
grants and has a high impact publication record numbering over 170 journal papers.

Prof Dhaliwal has worked as a Statistician for the past 30 years and has accumulated 
extensive experience, both nationally and internationally, on the practical application 
of Statistics/Biostatistics in a wide variety of situations. He was previously employed 
with the Department of Endocrinology & Diabetes at Sir Charles Gairdner Hospital as 
a Senior Scientist & Medical Statistician. Prof Dhaliwal’s research interest includes the 
application of Biostatistics in the fields of Public Health Research and Clinical 
Research.

Prof Dhaliwal’s has been on numerous external committees, previous Editorial Board 
memberships, invitations to speak at international and national meetings. Professor 
Dhaliwal was on the Board of Directors of Bentley-Armadale Medicare Local (BAML) 
during the period 2013-2015. Professor Dhaliwal was a Board Member of the Board 
of Directors, International Society for Clinical Densitometry (2011-2014). Professor 
Dhaliwal has recently been appointed as a Member of the Department of Health 
Human Research Ethics Committee Western Australia for the period (2018-2020).

Ms Asmira Bte Mohamed Rahim
Ms Asmira graduated from Nanyang Polytechnic in 1998 attaining Diploma in 
Nursing followed by Advanced Diploma in Midwifery in 2002 and working in KKH 
Delivery Suite till 2016 caring for the laboring mothers of high and low risk group. She 
obtained her Bachelor Degree in Science (Nursing) from Curtin Technological 
University in 2010. 

In 2016, Ms Asmira was transferred to Obstetric Day Care (ODAC) to run the department 
as Nurse Clinician and Nurse Navigator in caring for the Gestational Diabetes mothers 
and developing a model system to guide and improve the care of GDM.

Ms Asmira completed Specialist Diploma in Diabetes Management in 2017 and she 
is also a member of the Temasek Foundation Cares Gestational Diabetes Program 
team, ensuring improvement of care for GDM mothers and maintaining their health.

Associate Professor Tan Ngiap Chuan
Associate Professor Tan is a Family Physician and senior consultant at SingHealth 
Polyclinics. He is also the Director, Department of Research at SingHealth Polyclinics 
HQ, Vice-chair (Research), SingHealth-Duke NUS Family Medicine Academic Clinical 
Program (FM ACP) and a member of the SingHealth Research Council. He also 
coaches aspiring Family Physicians, primary care professionals and medical schools in 
the three local medical schools in Family Medicine research.

Assoc Prof Tan has research interests in the areas of chronic disease management 
such as diabetes mellitus, hypertension, dyslipidemia, obesity, asthma and COPD, 
disease prevention and innovations in primary care. He has published over 80 papers 
in peer-reviewed journals and one book chapter, and received presentation awards in 
medical conferences and the SingHealth Publish Award for FM in 2015.

In the area of diabetes research, Assoc Prof Tan represents SHP in the Singapore 
Diabetes Taskforce and a member of the AGP Academy Steering Committee. He is 
the PI of multiple studies relating to type 2 diabetes mellitus, including NMRC HSR 
funded Triumph study.

Dr Tang Wern Ee
Dr Tang is a Family Physician, Senior Consultant at the National Healthcare Group 
Polyclinics. She is a Fellow of the College of Family Physicians in Singapore and is 
Head of the Clinical Research Unit at the National Healthcare Group Polyclinics. Her 
research interest is in chronic disease management in primary care. She has been the 
NHGP site Principal Investigator in NMRC funded grants in diabetes mellitus.

Associate Professor Yong Tze Tein
Associate Professor Yong is a senior consultant who obtained her MRCOG in 1995 
and became a fellow in 2015. She received the SGH fellowship in reproductive 
endocrinology and was attached to St Mary’s Hospital, London and the IVF unit in 
Hammersmith Hospital in 1998. She was also awarded HMDP to do in vitro 
maturation in Ho Chi Minh in 2012. .

She is an Adjunct Assoc Prof in Duke NUS and Yong Loo Lin School of Medicine and 
is involved in the O&G ACP and teaches quality improvement in Singhealth.

She is the Vice President of the Association of Breastfeeding Advocacy (Singapore) 
and the President of the College of Obstetrics and Gynaecology (Singapore). 

Associate Professor Tan Lay Kok
Associate Professor Tan is a senior consultant obstetrician and gynecologist. He has a 
special interest in maternal medicine, and currently runs the joint diabetic pregnancy 
clinic at the Singapore General Hospital, where he also oversees other collaborative 
joint pregnancy clinics in cardiology, hematology and rheumatology. He is the Vice 
Chair (Clinical) for the Singhealth OBGYN Academic Clinical Program, and also 
Associate Program Director for its OBGYN Residency Program.   He is also the 
immediate Past President of the Singapore Obstetrical and Gynaecological Society 
of Singapore.

Dr Ann Wright
Dr Wright has been working as a Consultant in the MF Department of KKH since July 
2014.  She is involved in the daily running of Labour Ward and has an active role in 
high risk pregnancy management.  She runs several clinics Antenatal clinics a week 
and forms part of the multi-disciplinary team looking after patients with medical 
disorders of pregnancy including diabetes and hypertension.  She also cares for 
patients who have a complicated past obstetric history.  

Dr Wright helped with the introduction of universal screening for gestational 
diabetes in Singapore using the IADPSG criteria which aims to ensure the best 
outcome for affected mothers in their current pregnancy and identifies women who 
are at risk of becoming diabetic in later life.  This has the potential to delay the onset 
and perhaps even prevent the development of Type 2 diabetes through lifestyle 
modification which may have implications for healthcare provision in the country as a 
whole.  She has also been one of the investigating team looking at HbA1C as an 
alternative screening tool for diabetes in early pregnancy.  

Associate Professor Swe Swe Myint
Dr Swe Swe Myint is a Senior Consultant/ Associate Professor (Maternal and Fetal 
Medicine Department) in Central Women’s Hospital (CWH), Yangon, Myanmar. She 
received M.B:B.S in 1991 and Master Degree in Obstetrics and Gynaecology in 1999 
from University of Medicine 1, Yangon, Myanmar. She studied in the UK from 2003 to 
2006 and became a member of Royal College of Obstetrician and Gynaecologists in 
2006. 

She is a member of perinatal audit in CWH. She is also a member of Myanmar 
Medical Association (OG Society) and took part in implementing current guidelines 
(Obstetrics and Gynaecology) which was led by Myanmar Medical Association (OG 
Society). 

Professor Yin Yin Soe
Professor Yin Yin Soe is retired Professor of Department of Obstetrics and 
Gynaecology, University of Medicine (1) Yangon and Professor and head (retired) of 
Fertility Centre, Central Women’s Hospital, and Yangon, Myanmar.   

She is Executive Council member of Myanmar Medical Association (MMA) and 
Secretary, News and information committee of MMA. She is also chair of News and 
information and documentation Committee of Obstetrical and Gynaecological 
society of MMA. 

She is also involved in Maternal and Fetal Medicine Department of Central Women’s 
Hospital, Yangon. She also contributed to setting the management guidelines for 
Obstetricians and Gynaecologists in Myanmar.

Associate Professor Valerie T. Guinto
Associate Professor Valerie Tiempo Guinto has distinguished herself in the Philippines 
in administration, research, teaching and clinical practice in the field of Maternal and 
Fetal Medicine. She studied Medicine and M.S. Clinical Medicine in the University of 
the Philippines-College of Medicine and trained in the residency of Obstetrics and 
Gynecology and the fellowship of Maternal and Fetal Medicine in the University of the 
Philippines-Philippine General Hospital. Subsequently, she was invited to the faculty of 
the Department of Obstetrics and Gynecology in the University of the 
Philippines-Philippine General Hospital, where she now serves as the Chief of the 
Section of Maternal-Fetal Medicine. She was also appointed as Chief of the Section of 
Maternal-Fetal Medicine in St. Luke’s Medical Center Global City and later Vice Chair 
for Service and then currently Vice Chair for Research in the same hospital. 

Assoc Prof Guinto has published researches locally and internationally.  Her current 
research interests are on the perinatal problems of recurrent pregnancy loss, 
pre-eclampsia and preterm labor. She is also involved in development of Clinical 
Practice Guidelines in the Philippines, such as those for gestational diabetes mellitus, 
preterm labor, intrauterine growth restriction and cesarean section. She recently 
headed the development of the Clinical Practice Guidelines on recurrent pregnancy 
loss. She has lectured in many Postgraduate Courses. She is also active in the 
Philippine Society of Maternal and Fetal Medicine, where she currently serves as its 
President. Dr. Guinto has a very prolific practice in obstetrics and gynecology, where 
she mostly manages high-risk pregnancies, especially those with recurrent pregnancy 
loss. She is affiliated in Philippine General Hospital, St. Luke’s Medical Center Global 
City, Asian Hospital and Medical Center and Manila Doctors Hospital.
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Dr Krishna Kumar A/L Hari Krishnan - Head & Consultant Obstetrician & 
Gynaecologist, Maternal Fetal Medicine Specialist, Hospital Tuanku Ja’afar 
Seremban. President, Malaysian Medical Association (MMA), Past President 
Obstetricial & Gynaecological Society of Malaysia (OGSM) 2010-11. Organising 
Chairman 21st OGSM National congress in collaboration with the Irish College of 
Surgeons. Has worked at various levels till consultant grade in 2 countries including 
England. Registered to practise in Malaysia and United Kingdom. Current Chairman 
of the International Representative Committee for the RCOG

Noted in People at the Peak- The Who’s Who of Malaysia. Pg 435. (2005). Nominated 
twice for the award Glory of India, India. (2002, 2006). Has numerous free paper 
productions and publications including the guidelines of antenatal care by FIGO Honorary 
lecturer for International Medical University and Melaka Manipal University. Trainer in 
undergraduate, postgraduate, subspecialty and international trainer for Life Saving Skills 
for the Royal College of Obstetricians & Gynaecologists, United Kingdom.

He has been involved in many Ministry of Health projects at national, state and hospital 
level. Involved very actively in OGSM and MMA (Malaysian Medical Association). Has 
held posts in MMA including National Hon. Gen. Secretary (2012-2013), National Hon. 
Deputy General Secretary (2003-04), SCHOMOS National Chairman (2001-2003), 
SCHOMOS National Secretary-General, (2000-2001), SCHOMOS National Deputy 
Secretary-General, (1999-2000), National Council Member (1998-1999, 2001-2004, 
2007-2009 & 2012-2014), National EXCO Member,(2001-2004, 2012-2014), 
Representative to the Malaysian Society for Quality in Health(1999-2002)(2003-04), 
‘Managed Care Organisations’ sub-committee member, (1999-2001), Member of the 
committee on ‘Computerisation of MMA services and Advisory Committee for CME 
On-line”, (2001-2004), Representative to the Curriculum Committee in the Ministry of 
Health, Malaysia. (2001-2003), Editorial Board member of the ‘Berita MMA’, (2001-2004 
& 2008-2010), Editorial Board member of the Malaysian Medical Journal, (2003 & 
2007-2010); Member in the committee of ‘Restructuring of Public Health Sector’ under 
the National Economic Consultative Committee, (2001-2004), ‘41st MMA AGM 
Organising Committee’, (2001) and Member in the Committee of continuous 
Professional Development (2009-2010).

He has held posts in OGSM that include Hon. Gen. Secretary (2008-2010), Council 
member (2007-2008), Scientific Chairman (20th National OGSM congress), and 
Business Manager (18th & 19th National OGSM Congress and AOCOG 2015). Also 
currently the founding Secretary General of the Asia Pacific Society of Infectious 
Diseases in Obstetrics & Gynaecology (APSIGO).

Dr G Muniswaran
Dr Muniswaran is a Maternal Fetal Medicine Specialist and the Unit lead in Kuala 
Lumpur General Hospital, which is one of the major tertiary referral hospitals in Malaysia. 
He has a special interest in Maternal Medicine and completed his maternal medicine 
training in UK. He runs the Obstetric Medicine clinic in Kuala Lumpur Maternity Hospital 
which overseas patients with complicated medical disorders in pregnancy. 

He is actively involved within the Maternal Fetal Medicine fraternity in Malaysia and has 
contributed to numerous national guidelines, books and book chapters apart from local 
and international scientific publications. He is also actively involved in national and 
international training in Obstetric Emergencies, especially within the South East Asia Region 
and is one of the principal trainers of the Intensive Course in Obstetric Emergencies. 

He is passionate about maternal medicine and aspires to standardize the practice of 
screening and management of gestational diabetes in Malaysia.
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Professor Satvinder Singh Dhaliwal
Professor Dhaliwal is a Professor of Biostatistics within the School of Public Health, 
Curtin University. Professor Dhaliwal has been the funding recipient of 30 research 
grants and has a high impact publication record numbering over 170 journal papers.

Prof Dhaliwal has worked as a Statistician for the past 30 years and has accumulated 
extensive experience, both nationally and internationally, on the practical application 
of Statistics/Biostatistics in a wide variety of situations. He was previously employed 
with the Department of Endocrinology & Diabetes at Sir Charles Gairdner Hospital as 
a Senior Scientist & Medical Statistician. Prof Dhaliwal’s research interest includes the 
application of Biostatistics in the fields of Public Health Research and Clinical 
Research.

Prof Dhaliwal’s has been on numerous external committees, previous Editorial Board 
memberships, invitations to speak at international and national meetings. Professor 
Dhaliwal was on the Board of Directors of Bentley-Armadale Medicare Local (BAML) 
during the period 2013-2015. Professor Dhaliwal was a Board Member of the Board 
of Directors, International Society for Clinical Densitometry (2011-2014). Professor 
Dhaliwal has recently been appointed as a Member of the Department of Health 
Human Research Ethics Committee Western Australia for the period (2018-2020).

Ms Asmira Bte Mohamed Rahim
Ms Asmira graduated from Nanyang Polytechnic in 1998 attaining Diploma in 
Nursing followed by Advanced Diploma in Midwifery in 2002 and working in KKH 
Delivery Suite till 2016 caring for the laboring mothers of high and low risk group. She 
obtained her Bachelor Degree in Science (Nursing) from Curtin Technological 
University in 2010. 

In 2016, Ms Asmira was transferred to Obstetric Day Care (ODAC) to run the department 
as Nurse Clinician and Nurse Navigator in caring for the Gestational Diabetes mothers 
and developing a model system to guide and improve the care of GDM.

Ms Asmira completed Specialist Diploma in Diabetes Management in 2017 and she 
is also a member of the Temasek Foundation Cares Gestational Diabetes Program 
team, ensuring improvement of care for GDM mothers and maintaining their health.

Associate Professor Tan Ngiap Chuan
Associate Professor Tan is a Family Physician and senior consultant at SingHealth 
Polyclinics. He is also the Director, Department of Research at SingHealth Polyclinics 
HQ, Vice-chair (Research), SingHealth-Duke NUS Family Medicine Academic Clinical 
Program (FM ACP) and a member of the SingHealth Research Council. He also 
coaches aspiring Family Physicians, primary care professionals and medical schools in 
the three local medical schools in Family Medicine research.

Assoc Prof Tan has research interests in the areas of chronic disease management 
such as diabetes mellitus, hypertension, dyslipidemia, obesity, asthma and COPD, 
disease prevention and innovations in primary care. He has published over 80 papers 
in peer-reviewed journals and one book chapter, and received presentation awards in 
medical conferences and the SingHealth Publish Award for FM in 2015.

In the area of diabetes research, Assoc Prof Tan represents SHP in the Singapore 
Diabetes Taskforce and a member of the AGP Academy Steering Committee. He is 
the PI of multiple studies relating to type 2 diabetes mellitus, including NMRC HSR 
funded Triumph study.

Dr Tang Wern Ee
Dr Tang is a Family Physician, Senior Consultant at the National Healthcare Group 
Polyclinics. She is a Fellow of the College of Family Physicians in Singapore and is 
Head of the Clinical Research Unit at the National Healthcare Group Polyclinics. Her 
research interest is in chronic disease management in primary care. She has been the 
NHGP site Principal Investigator in NMRC funded grants in diabetes mellitus.

Associate Professor Yong Tze Tein
Associate Professor Yong is a senior consultant who obtained her MRCOG in 1995 
and became a fellow in 2015. She received the SGH fellowship in reproductive 
endocrinology and was attached to St Mary’s Hospital, London and the IVF unit in 
Hammersmith Hospital in 1998. She was also awarded HMDP to do in vitro 
maturation in Ho Chi Minh in 2012. .

She is an Adjunct Assoc Prof in Duke NUS and Yong Loo Lin School of Medicine and 
is involved in the O&G ACP and teaches quality improvement in Singhealth.

She is the Vice President of the Association of Breastfeeding Advocacy (Singapore) 
and the President of the College of Obstetrics and Gynaecology (Singapore). 

Associate Professor Tan Lay Kok
Associate Professor Tan is a senior consultant obstetrician and gynecologist. He has a 
special interest in maternal medicine, and currently runs the joint diabetic pregnancy 
clinic at the Singapore General Hospital, where he also oversees other collaborative 
joint pregnancy clinics in cardiology, hematology and rheumatology. He is the Vice 
Chair (Clinical) for the Singhealth OBGYN Academic Clinical Program, and also 
Associate Program Director for its OBGYN Residency Program.   He is also the 
immediate Past President of the Singapore Obstetrical and Gynaecological Society 
of Singapore.

Dr Ann Wright
Dr Wright has been working as a Consultant in the MF Department of KKH since July 
2014.  She is involved in the daily running of Labour Ward and has an active role in 
high risk pregnancy management.  She runs several clinics Antenatal clinics a week 
and forms part of the multi-disciplinary team looking after patients with medical 
disorders of pregnancy including diabetes and hypertension.  She also cares for 
patients who have a complicated past obstetric history.  

Dr Wright helped with the introduction of universal screening for gestational 
diabetes in Singapore using the IADPSG criteria which aims to ensure the best 
outcome for affected mothers in their current pregnancy and identifies women who 
are at risk of becoming diabetic in later life.  This has the potential to delay the onset 
and perhaps even prevent the development of Type 2 diabetes through lifestyle 
modification which may have implications for healthcare provision in the country as a 
whole.  She has also been one of the investigating team looking at HbA1C as an 
alternative screening tool for diabetes in early pregnancy.  

Associate Professor Swe Swe Myint
Dr Swe Swe Myint is a Senior Consultant/ Associate Professor (Maternal and Fetal 
Medicine Department) in Central Women’s Hospital (CWH), Yangon, Myanmar. She 
received M.B:B.S in 1991 and Master Degree in Obstetrics and Gynaecology in 1999 
from University of Medicine 1, Yangon, Myanmar. She studied in the UK from 2003 to 
2006 and became a member of Royal College of Obstetrician and Gynaecologists in 
2006. 

She is a member of perinatal audit in CWH. She is also a member of Myanmar 
Medical Association (OG Society) and took part in implementing current guidelines 
(Obstetrics and Gynaecology) which was led by Myanmar Medical Association (OG 
Society). 

Professor Yin Yin Soe
Professor Yin Yin Soe is retired Professor of Department of Obstetrics and 
Gynaecology, University of Medicine (1) Yangon and Professor and head (retired) of 
Fertility Centre, Central Women’s Hospital, and Yangon, Myanmar.   

She is Executive Council member of Myanmar Medical Association (MMA) and 
Secretary, News and information committee of MMA. She is also chair of News and 
information and documentation Committee of Obstetrical and Gynaecological 
society of MMA. 

She is also involved in Maternal and Fetal Medicine Department of Central Women’s 
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loss. She is affiliated in Philippine General Hospital, St. Luke’s Medical Center Global 
City, Asian Hospital and Medical Center and Manila Doctors Hospital.
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Opening Address for Singapore Diabetes in Pregnancy Conference & IPRAMHO Asia Meeting 2018
George Yeo1,2

1  Maternal Fetal Medicine, KKH Women’s and Children’s Hospital, Singapore
2  SingHealth Duke-NUS OBGYN ACP, Singapore

Diabetes and gestational diabetes mellitus (GDM) is an urgent global problem, where Asian & Oceania 
ethnicities are particularly prone. This is an issue which many countries in Asia & Oceania are rightly focusing 
on now. In Singapore, Prime Minister Lee Hsien Loong, in his National Day Rally speech on Aug 2071, 
highlighted three long-term issues (building up pre-schools, fighting diabetes and making Singapore a Smart 
Nation) which are integral to the future well-being of the nation. Health care professionals play a crucial 
leadership role in fighting diabetes. The Singapore Ministry of Health (MOH) declared ‘War on Diabetes’ in 
April 2016. Many worthwhile national initiatives have since started. The launch of College of Obstetrics & 
Gynaecology Singapore (COGS) National GDM Guidelines will add to the national effort.

We hope this meeting which brings together clinicians, nurses and health professionals to discuss on 
Gestational Diabetes Mellitus (GDM), obesity and metabolic diseases for women and children, can help with 
the battle against diabetes in Asia-Oceania. This meeting combines education, research, academic 
consensus & advocacy on the screening and management diabetes and GDM from the antenatal period to 
the postnatal period.

The keen support from various hospitals and organisations in countries of Asia-Oceania will help ensure the 
success of this very important meeting. The experts in this meeting can share their findings and perspectives 
with everyone in the meeting. Together we will be able to overcome the challenges of this new metabolic 
epidemic.

Singapore’s Perspectives of Diabetes in Pregnancy: IPRAMHO & Singapore-Asia Diabetes in Pregnancy 
Initiatives
Kok Hian TAN1,2 

1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  SingHealth Duke-NUS OBGYN ACP, Singapore

Singapore MOH declared ‘War on Diabetes’ in April 2016 to reduce the heavy burden of this disease for our 
population in terms of prevalence, mortality and morbidity. The best preventive efforts start upstream from 
preconception and at conception in the womb to the early childhood years and thus the optimal strategy for 
the ‘War on Diabetes’ must necessarily begin with effective battles against diabetes at this early phase. 
Integrated Platform for Research in Advancing Metabolic Health Outcomes of Women and Children 
(IPRAMHO) & Singapore Diabetes In Pregnancy Program (SDIP) Initiatives focused preventive efforts at 
preconception, pregnancy and early childhood. 

IPRAMHO is a Singapore National Medical Research Council (NMRC) funded joint collaborative pot centre 
grant awarded to KK Women’s and Children’s Hospital (KKH), SingHealth Polyclinics (SHP) & National 
Healthcare Group Polyclinics (NHGP). This is a unique collaborative centre grant where both Singapore 
public primary health care providers (SHP & NGHP) have come together to work with KKH, the largest tertiary 
and main referral centre for Paediatrics, Obstetrics and Gynaecology in Singapore, on collaborative 
metabolic health research in women and children, aligning with RIE2020 goals and KPIs. 

IPRAMHO programs study & explore determinants of effective care and explore models of care for primary 
metabolic care as well as look at effectiveness of redesign of care to enable advancement in metabolic 
health.  A metabolic registry for women and children in the primary care is envisioned to enhance metabolic 
health research for the hub and for the future. The prevention and management (and its evaluation of patient 
care, provider structures, systems and models) of on Gestational Diabetes Mellitus (GDM) and obesity must 
start early (fetus in the womb, infant & child) rather than at a later stage of life to gain the optimal preventive 
value and maximum leverage on life quality (QALYs).  This research can propel Singapore primary care from 
segmented primary care providers to be a leading global multi-professional metabolic health research hub 
for the complex challenge of advancing metabolic health with effective population prevention strategies and 

optimal diabetes and weight reduction programs, supported by evidence based collaborative joint research.
The Singapore-Asia Diabetes in Pregnancy is supported by the SingHealth-Duke NUS OBGYN ACP 
Singapore & Asia Diabetes in Pregnancy (SEADIP) Academic Program. SEADIP support this national war on 
Diabetes by bringing together clinicians, nurses and health professionals from local and international 
organisations to discuss on GDM, obesity and metabolic diseases for women and children. To move forward, 
it is important to have policy and management consensus at national, regional and international levels, 
incorporating evidence based practices. An Asian research network meeting on GDM and metabolic health 
to generate evidence to guide strategy can further aid the process.

Gestational Diabetes Mellitus in China
Jun Jim Zhang 
Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, China

Introduction
Like in many parts of the world, China has also experienced a rapid rise in the prevalence of gestational 
diabetes mellitus (GDM) during pregnancy in recent years. We conducted a literature search and data 
analyses to examine the prevalence and risk factors of GDM in Chinese women. 

Methods
We performed a systematic search in English and Chinese literature on the epidemiology of GDM in recent 
years. We also analyzed data from the China Labor and Delivery Survey and a large cluster randomized RCT 
with 20 hospitals in Shanghai. 

Results
China used to use ADA diagnostic criterion but the Guideline changed to IADPSG criterion in 2014. 
Although there is no reliable statistics on how GDM is diagnosed in current clinical practice across China, 
anecdotal inquires revealed that some obstetricians are still using the ADA criterion.  The prevalence of GDM 
varied from 0% to 24.4% in 75 hospitals participated in the China Labor and Delivery Survey with both mean 
and median of 9.8% in 2015-2016. In Shanghai, the mean prevalence was 13.6% in 2016, ranging from 4.8% to 
32.8%. The main risk factors for Chinese women are older age, higher BMI and multiparity in a multivariable 
analysis. The main treatment of GDM is dietary management and insulin.  

Conclusion
China has a GDM prevalence around 10% while Shanghai has 13.6%. However, there is a large variation 
among hospitals. Both ADA and IADPSG diagnostic criteria are currently being used in practice despite that 
the national Guideline has changed in 2014. 

Predictive Risk Models & Factors for GDM and the Subsequent Development of Type 2 Diabetes
Satvinder Singh DHALIWAL1, Seng Bin ANG2, Kok Hian TAN2

1  School of Public Health, Curtin University, Australia
2  KKH Women’s and Children’s Hospital, Singapore

Gestational diabetes mellitus (GDM) is a major risk factor for type 2 diabetes. There is significant variation in 
the risk of GDM by race-ethnicity group. The incidence of both GDM and type 2 diabetes is exceedingly high 
in South Asian populations. 

Prediction models are increasingly used to supplement clinical reasoning and decision making in modern 
medicine. Numerous prediction models for gestational diabetes mellitus (GDM) have been developed, but 
their methodological quality is unknown. There is a need to objectively review all studies describing 
first-trimester prediction models for GDM and assess their methodological quality. There is also a need to 
systematically review studies examining risk factors for the development of type 2 diabetes among women 
with previous gestational diabetes.  

Risk prediction models use covariates or predictors to explain and estimate the absolute probability or risk 
that a certain outcome is present (diagnostic prediction model) or will occur within a specific time period 

(prognostic prediction model). These models are applied to an individual with a particular predictor profile. A 
model refers to the mathematical function which relates the presence or occurrence of the outcome of 
interest to a set of predictors. There are two outcomes of interest: GDM and type 2 Diabetes. Predictors may 
include variables from subject demographics (e.g., age, ethnicity and BMI), physical examination results, and 
may also include genetic markers.

Discrimination and calibration are key aspects of assessing the performance of prediction models. 
Calibration is the agreement between the probability or risk of developing the outcome of interest within a 
certain time period as estimated by the model and the observed frequencies of the outcome. Discrimination 
is the ability of a predictive model to distinguish individuals who experienced the outcome from those who 
are free of the outcome.

The important and different aspects of model development, from design to reporting, how to estimate a 
model’s predictive performance and the potential optimism in these estimates using internal validation 
techniques, and how to quantify the added or incremental value of new predictors or biomarkers to existing 
predictors, will be discussed. The assessment of model performance will be illustrated using the following 
measures: Area under the ROC curve (AUC or c-statistic), sensitivity, specificity, positive predictive value, and 
negative predictive value, internal and external validity.

Prediction model development should follow a rigorous methodology. Developed models first and foremost 
need to provide accurate and both internally and externally validated. External validation is recommended to 
enhance generalizability and assess their true value in clinical practice. The adoption of such models must 
guide physician’s decision making and an individual’s behaviour, and consequently improve individual 
outcomes and the cost-effectiveness of care.

Management of Transition Care for Gestational Diabetes Mellitus Patients in KKH
Asmira Bte Mohamed Rahim
Obstetric Day Care (ODAC), KKH, Singapore

Background
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women which also impose them to a higher risk of developing T2DM later. Therefore it is important 
to ensure optimal care management of GDM through good antenatal care and compliance to postpartum 
follow up. This study aims to determine the uptake rate for antenatal and postnatal care programme and to 
identify the reasons and antecedent factors associated with non-compliance throughout the journey from 
diagnosis of GDM until postnatal, creating insights for early education and intervention for the GDM 
patients.

Oral Glucose Tolerance Test (OGTT): All pregnant women in KKH will undergo a universal screening of 3- 
point OGTT blood test using IADPSG guidelines at 24-28 weeks of gestation. 
Supervised Blood Sugar Profile (SBSP): Patients who are diagnosed with GDM are advised to attend a 1 day 
educational programme in ODAC where they will be educated on the importance of monitoring the blood 
sugar level. They will be taught on how to perform self- monitoring using a glucometer at every pre and post 
meals. Dietary advice by dietician will also be emphasize. 

Post Delivery: Patients are required to attend the 6 weeks postnatal checkup in KKH where 2- point OGTT 
blood test will be performed followed by doctor consultation.

Methods
Out of 11183 patients screened for OGTT in September 2016 to September 2017, 1599 have a positive 
IADPSG results and diagnosed with GDM. Nurse navigator will call to enrol them to attend the 1 day 
educational programme in ODAC. Out of the 12 months period, 87.5% attended the programme while 
12.5% were defaulters.

Total of 12752 deliveries were recorded last year in September 2016- September 2017. Postnatal patients are 

tracked based on the delivery months which matched with the GDM numbers and the number of postnatal 
uptake rate for the postnatal follow up were manually extracted from the system provided. 

The compliance rates were determined by matching delivery records of GDM patients with OGTT test done 
within 3 weeks from the delivery date. Antecedent factors such as patient demographics, antenatal OGTT 
results and reasons for no-show and declining appointments were analyzed to determine any significant risk 
factors for defaulting on the postnatal OGTT.

Results
The mean SBSP attendance rate and postnatal OGTT compliance rate over the study period were about 
76.2% and 50.3% respectively. Common reasons for the defaulters include childcare issues, work 
commitments, financial difficulties, patient felt unnecessary to attend the 1 day programme, not delivering in 
KKH and while some patients remained uncontactable. 

Postnatal patients will be required to come back within 3 weeks for the checkup and PN OGTT. Tracking of 
patients shall be continuous annually after delivery. Collaboration with other healthcare institutions are 
encouraged to ensure the patients are consistent in the follow up. This shows a well- developed model 
system for optimal care of the GDM and follow up. 

Conclusion
The results of the analyses identified possible reasons and factors that are associated with non-compliance 
and no-shows for various care programme. These insights can potentially aid in guiding interventions and 
processes to improve the care of GDM patients.

How do Physicians Engage their Patients in Obesity Management? Insights from the 5’A”s Approach
Tan Ngiap Chuan1,2, Jean-Jasmin Lee2,3, Ang Seng Bin2,3

1  Department of Research, SingHealth Polyclinics, Singapore
2  SingHealth-Duke NUS Family Medicine Academic Clinical Program, Singapore
3  Family Medicine Service, KKH, Singapore

Introduction
Primary care (PCP) or Family physicians (FP) are the first line of contact for individuals with overweight or 
obesity. The latter may not bring this topic up for discussion easily due to stigma or being overshadowed by 
other acute or pressing concerns. Nonetheless, there are strategies for the PCP or FP to engage and open 
up channels for deliberation of this prevalent risk factor for many metabolic disorders. The 5As approach is 
one such strategy.

Methods
FPs from public primary care department and institutions in Singapore (KKH, SHP, NHGP) led a qualitative 
study to explore the strategies used by polyclinic physicians or private general practitioners to interact with 
their patients on weight management. The qualitative data from the interviews were then analyzed to identify 
emerging themes, which the authors framed under the 5As model (Ask, Assess, Advise, Agree and Assist)

Results
The results have been published in Proceedings of the Singapore Healthcare, which are adapted for 
presentation at this meeting. PCP and FPs faced challenges in engaging individuals with weight issues but 
they had implemented strategies to address these challenges.

Conclusion
PCP and FP varied in their engagement of patients in obesity management. The 5As model, if adopted 
consistently by physicians, presents an opportunity to systematize our approach towards managing obesity in 
the community.

Challenges of Gestational Diabetes Management in Primary Care
Tang Wern Ee1, Teh Kailin2, Darren Seah3, Lee Eng Sing4

1-3  Family Medicine Development, NHGP, Singapore 
1,4  Clinical Research Unit, NHGP, Singapore 

Gestational Diabetes Mellitus has been shown to have potential serious, long-term consequences for both 
mother and baby, including a predisposition to obesity, metabolic syndrome, and Type 2 diabetes mellitus. 
The role of primary care in the long-term management of patients with gestational diabetes mellitus has 
often been overlooked. A review of the literature on the challenges of gestational diabetes management and 
diabetes prevention programmes will be presented and applications to primary care in Singapore discussed.

Launch of College of Obstetrics & Gynaecology Singapore (COGS) National GDM Guidelines
Welcome Address
Gestational Diabetes Guidelines for Singapore
Yong Tze Tein, Department of Obstetrics and Gynaecolgy, Singapore General Hospital

Hyperglycemia, one of the common conditions in obstetrics, parallels the occurrence of obesity, impaired 
glucose tolerance and diabetes in a population. The obesity and diabetes epidemic plus the later age of 
childbearing is predicted to cause a further rise in this condition.

Worldwide prevalence of gestational diabetes varies widely (between 1-28 %) due to ethnic differences and 
differing screening and diagnostic criteria used. The International Diabetes Federation estimates that one in 
six livebirths are to women with hyperglycemia, 84% due to gestational diabetes mellitus and 16% due to 
existing diabetes. 

 It is hypothesized that an abnormal intrauterine environment can mediate lifelong changes through 
epigenetic changes. Hence, hyperglycemia in pregnancy affects not only the individual but has a potential far 
reaching effect on the offspring and hence the family and the community. Although we know of the effects of 
hyperglycemia and its implication on pregnancy, there is still much to learn. And it is with this in mind that the 
College of Obstetrics and Gynaecology (Singapore) commissioned the guideline on Gestational Diabetes so 
that we all have a nationwide criteria and screening to ensure optimal outcome for our mothers and their 
babies. Most mothers would be able to acquire optimal glucose control with changes in diet and increased 
exercise, all of which may prevent or delay development of frank diabetes. As health professionals, we should 
also support mothers to breastfeed as this has been shown to reduce diabetes and obesity in the offspring 
and mother.  

GDM Screening Rationale
Kok Hian TAN1,2 
1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  SingHealth Duke-NUS OBGYN ACP, Singapore

From 1 January 2016, KK Women’s and Children’s Hospital (KKH) and Singapore General Hospital (SGH), 
started to provide universal gestational diabetes (GDM) screening to all pregnant patients at 24 to 28 weeks 
gestation using the International Association of the Diabetes and Pregnancy Study Group (IADPSG) criteria, a 
switch from the past 1999 WHO criteria after many decades. This has since led to all hospitals in Singapore 
following suit. The changes were in response to the high and increasing prevalence of GDM, and in line with 
recommendations from the several local studies (including cost effectiveness study) and international studies, 
calling for universal screening with evidence based criteria. 

Our local incremental cost-effectiveness analysis of GDM screening strategies revealed that universal 
screening is cost effective and is highly dependent on 2 parameters – the prevalence of GDM and estimated 
effectiveness of intervention. 

Unlike pre-eclampsia which is known as a disease of theories, gestational diabetes mellitus (GDM) is literally 
a disease of criteria. The plethora of criteria has confused and confounded evidence based medicine 

practices in GDM screening, seriously delaying their introduction and entrenching old non-evidence based 
practices. 

An important source of evidence based data is from the international HAPO (The Hyperglycemia and 
Adverse Pregnancy Outcome) study of which KKH was one of the 15 participating centres of this 
multinational, ethnically diverse cohort of �25,000 women. Each glycaemic value time point is independently 
pegged to a certain odds ratio of adverse outcome, on a linear progressive basis. The mmol/l (mg/dl) 
threshold criteria of IADPSG of FPG 5.1 (92); 1-h PG 10.0 (180) and 2-h PG 8.5 (153) corresponded to the 
predefined value for OR of 1.75 based on consensus. As an example, the old WHO criteria of FPG 7.0 & 2-h 
PG 7.8 mmol/l has internal inconsistency as FPG was pegged at a high > 3 OR and 2-h PG at a low 1.5 OR, 
resulting in disproportionate vast majority of ‘GDM’ picked up by 2-h PG value. 

Each of the 3 IADPSG time points is vital and contributes independently to detection of GDM. In our first 
cohort of 366 patients screened with the three-point IADPSG criteria, the added 1-h parameter contribution, 
from the two-point test of 0-h & 2-h to three-point 0-h,1-h & 2-h, increased the incidence of GDM from 17.4% 
to 23.2% (an absolute increase of 5.8% with a relative increase of 32.8%).

The change for more evidence based in screening has finally come worldwide, although the dust has not fully 
settled yet as more research and evaluation of the IADPSG criteria still need to be done, to convince the rest. 
In addition, with rapidly advancing technology and the advent of non-invasive continuous automated 
glucose profiling, this will push us to new boundaries of more precise evidence based criteria in the near 
future.

Clinical Management of GDM
Tan Lay Kok
Department of Obstetrics and Gynaecology, Singapore General Hospital

Clinical management of GDM has the following objectives:
1. prevention and surveillance for adverse maternal and fetal/neonatal outcomes secondary to uncontrolled  
 maternal hyperglycaemia
2. education about long term consequences to maternal health and the necessary interventions to optimise  
 outcomes.

Management is multi-pronged and is best effected through a multi-disciplinary effort involving the 
obstetrician, endocrinologist, dietician, nurse coordinator, diabetic counsellor, anaesthetist and 
neonatologist. Education of the GDM patient is most important as a practical problem encountered in 
clinical practice is poor patient compliance and adherence to management. Dietary management or medical 
nutrition therapy (MNT) is the cornerstone of management, and has to be individualized to the patient taking 
into account her daily work and meal schedules, physical activity, body mass index and cultural 
characteristics, while aiming to achieve euglycaemia and preventing ketosis, providing adequate maternal 
weight gain and contributing to fetal wellbeing. Patients are engaged in self-monitoring of blood glucose 
levels, with targets similar to those for pre-existing diabetes. This in itself is a common issue with patient 
compliance and adherence, and serial Hba1c is often used in clinical practice as a concomitant surveillance 
tool, granted its limitations in pregnancy.  Failure to achieve targets with MNT and exercise alone will then 
require pharmacological intervention, either with oral hygoglycaemic agents (most commonly metformin), or 
a basal-bolus regimen of insulin, or both. Dosages need to be titrated individually to patients and also with 
progression of pregnancy as the pregnancy induced insulin resistance increases.
 
GDM is associated with an increased risk of pre-eclampsia which has to be looked for at every antenatal visit. 
Fetal surveillance, particularly the detection of abnormal fetal growth and macrosomia, is very important and 
will be covered by the other speakers. The degree of control of GDM plays an important role in the timing of 
delivery. The use of tocolytics and antenatal corticosteroids in preterm labour and birth can worsen glucose 
control and adjustments in insulin may be necessary.
 
The issue of the timing and mode of delivery (covered by the other speakers) requires careful consideration 

of both medical and obstetric factors, and must involve the wishes of the patient, the importance of the latter 
being highlighted recently by the Montgomery vs Lanarkshire case significantly changing informed consent. 
Postpartum care in the form of repeating the OGTT and annual testing is often the weakest link in GDM 
management, and is extremely important given that many GDM women may in fact by undiagnosed 
pre-existing diabetics, and that GDM itself increases the woman’s lifetime risk of developing Type 2 diabetes.

In-utero Issues of Gestational Diabetes in KK Hospital  
Ann M Wright
Department Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

This talk will cover the risks posed to mother and fetus prior to delivery once a diagnosis of gestational 
diabetes has been made and aims to show how these risks differ from those facing low risk mothers as well 
as pregnant women with pre-existing diabetes.

Delivery Issues of GDM - Prevention & Management
Shephali Tagore
Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital

Good glycemic control is important in labor. The mode and timing of delivery depends on the control of 
GDM. Women with poorly controlled GDM may have to be delivered earlier depending on the severity. Strict 
adherence to the protocol for intravenous fluids and insulin is essential in labor to avoid both hyper and 
hypoglycemia. Detailed counselling is essential with regards to mode of delivery in ultrasound diagnosed 
macrosomia, major complication being shoulder dystocia. Women should be managed with multidisciplinary 
team of obstetricians, anesthetists and endocrinologists.

Diabetes in the General Population
Yong Mong BEE1,2

1  Department of Endocrinology, Singapore General Hospital, Singapore
2  SingHealth Duke-NUS Diabetes Centre, Singapore

Diabetes is fast becoming a global health problem, with an estimated 422 million people living with diabetes 
in 2014. Singapore is not spared from this impending epidemic. The prevalence of diabetes in Singapore 
among those aged between 18 and 69 has risen from 8.2% in 2004 to 11.3% in 2010. This parallels the rising 
prevalence of obesity in Singapore. The number of adult diabetic patients in Singapore is expected to rise to 
1 million in 2050. Diabetes is a costly disease to manage. Diabetes cost Singapore more than $1 billion in 
2010 and this is expected to soar beyond $2.5 billion by 2050.

Diabetes can adversely affect the vasculature in multiple organs. Despite extensive and intensive research, it 
is disappointing that vascular complications of diabetes continue to compromise the quantity and quality of 
life for patients with diabetes. A local study has shown that 1 in 5 patients with diabetes die within a year of 
lower limb amputation. Therefore, any strategy to curb the diabetes epidemic has to start upstream.

Pre-diabetes is characterized by the presence of blood glucose levels that are higher than normal but not yet 
high enough to be classified as diabetes. Both impaired fasting glucose (IFG) and impaired glucose 
tolerance (IGT) are pre-diabetic states. Around 14% of Singaporeans have IGT, and without lifestyle changes, 
at least 35% will progress to develop diabetes within 8 years. Pre-diabetes is asymptomatic but predisposes 
individuals to cardiovascular disease. Evidence from other countries has shown the efficacy of lifestyle 
interventions for reducing diabetes conversion among individuals with IGT. SingHealth Duke-NUS Diabetes 
Centre has commenced a new study to understand the effectiveness of a diabetes prevention programme in 
Singapore. The data that we gather from the study will be critical in helping us understand the impact of such 
interventions on our local population.

Postpartum and Lifetime Metabolic Prevention & Management Perspectives
Ang Seng Bin
Family Medicine Department, KK Women’s and Children’s Hospital

Prevalence of Gestational Diabetes Meillitus (GDM) in Singapore was at a high of 17.6% in the GUSTO study.  
Women with a history of Gestational Diabetes Mellitus have a 7-fold increased risk of developing diabetes 
mellitus (DM) later in their lives.  Strategies to decrease the risk of progression of women with history of GDM 
are crucial to improve the cardiovascular health of women. Breast feeding in terms of intensity and duration 
has been shown to lower the progression to DM in women with history of GDM over 2 years and as such 
should be strongly encouraged.  Lifestyle modifications in terms of diet and physical activity has been should 
to reduce the progression to DM in the Dibetes Prevention Program and the Nurses’ Health Study II.  
Metformin use has also been associated with reduced progression to DM in the Diabetes Prevention 
Program.  With good evidence for early intervention, a good strategy to improve the health of women with 
GDM to reduce or even prevent the progression to DM.

Gestational Diabetes in Australia
Shub A
1  Perinatal Department, Mercy Hospital for Women, Australia 
2  University of Melbourne, Department of Obstetrics & Gynaecology, Mercy Hospital for Women,   
 Heidelberg VIC 3084

Gestational diabetes is an increasingly common diagnosis in Australia. Changes in maternal demographics 
including older age of pregnancy, increasing BMI and increasing ethnic diversity have contributed to this 
increase. In addition, Australia adopted the IADSPG criteria for Gestational diabetes in 2015, having 
previously used the ADIPS criteria.

The increasing rates of GDM have placed additional burden on hospitals, with increasing requirements for 
endocrinologists, diabetes educators and increasing rates of induction, ultrasound services and electronic 
fetal monitoring in labour.

Recent data suggest that rates of GDM in many metropolitan hospitals are around 15%. This is a significant 
increase on previous rates in Australia of 12 %.

Controversy exists in Australia over treatment targets for gestational diabetes and management strategies 
including the use of insulin and of oral hypoglycaemics.  

The detection of undiagnosed Type 2 diabetes in pregnancy, and long term follow up to prevent and detect 
Type 2 diabetes after pregnancy remains an important facet of pregnancy care.

Maternal Lipid Profiles and Gestational Diabetes Mellitus
Wang Dongyu
Department of Obstetrics and Gynecology, The First Affiliated Hospital of Sun Yat-sen University, Guangzhou 
510080, Guangdong, China

According to the result of the Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study, the 
International Association of Diabetes and Pregnancy Study Groups (IADPSG) reset the diagnostic cut-off of 
the OGTT to 5.1-10.0-8.5 mmol/L in 2010. Further, the American Diabetes Association (ADA), WHO and the 
International Federation of Gynecology and Obstetrics (FIGO) also adjusted their criteria for screening GDM 
in 2011, 2013 and 2015, respectively. After using the IADPSG criteria since 2011, GDM affects about 17.5% of 
pregnant women in the Chinese population. The prevalence is also growing in the global population. In 
these two years, the government in China has ended the one-child per family policy and instead implements 
the universal two-child policy. Thus the maternal age is increasing and GDM prevalence is rising further.

Increasing risks of GDM and its complications were associated with increasing BMI in the Chinese pregnant 

population, which were similar to the other ethnic studies. Considering the prevalence of obesity in China 
and other Asia countries are lower than those in the western countries, the risks of GDM and other 
complications should be decreased in Chinese pregnant women. Nevertheless, the facts are on the contrary. 
The occurrence rate of GDM is relatively higher than many western countries in spite of the larger proportion 
of underweight and normal weight pregnant women in China. Whether the factors associated with GDM in 
the underweight group are different from those in the overweight and obese group need to be addressed.
Dyslipidemia is a key metabolic abnormality related to insulin resistant status, which may lead to short- and 
long-term complications for both mothers and their offspring, like gestational diabetes mellitus, 
preeclampsia, preterm birth and large-for-gestation-age infants. A previous prospective observational study 
in our hospital has showed that triglyceride to high-density lipoprotein cholesterol (TG/HDL-C) ratio in 
combination with HbA1c and pre-pregnancy BMI can be good markers to predict the risks of GDM and 
delivering LGA infant. In the last year, a retrospective cohort study was performed to evaluate the correlation 
between maternal lipid profiles at second trimester and pregnancy outcomes after grouping pregnant 
women by pre-pregnancy BMI. Pre-pregnancy BMI was classified into three groups (underweight, normal 
weight and overweight/obese). Lipid profiles were measured at the time of oral glucose tolerance test during 
24-28 gestational weeks.

We analyzed the data in the last two years. The occurrence of GDM was 21.9%, pregnancy-induced 
hypertension was 4.1%, large-for-gestational-age infant was 5% and small-for-gestational-age infant was 
10.3% in this study. Triglyceride and TG/HDL-C ratio were both independently associated with GDM and 
other complications in different pre-pregnancy BMI groups. But the associations between other lipid 
parameters and GDM or other adverse pregnancy outcomes (such as LGA) were inconsistent in different 
pre-pregnancy BMI groups.

Clinical Features of Gestational Diabetes at Keio University Hospital in Japan
Tanaka M1, Miyakoshi K1, Saisho Y2, Kasuga Y1, Ikenoue S1, Ochiai D1

1  Department of Obstetrics and Gynecology, Keio University School of Medicine, Japan
2  Department of Internal Medicine, Keio University School of Medicine, Japan

Introduction: In Japan, the International Association of Diabetes and Pregnancy Study Group (IADPSG) 
recommendation was adopted since July 2010, although the screening strategy depends on hospitals. The 
aim of this study is to investigate clinical features of gestational diabetes (GDM) by the new IADPSG criteria.

Methods: We retrospectively reviewed a total of 2314 women (GDM, 364; normal glucose tolerant [NGT], 
1952) with singleton pregnancy who underwent perinatal care between 2011 and 2015 at Keio University 
Hospital. Excluded from the study were cases with type 1 or type 2 diabetes, overt diabetes in pregnancy, 
fetal anomalies, and insufficient clinical information. All women found to have GDM underwent 
self-monitoring of blood glucose measurements as well as dietary management. Insulin treatment was 
initiated when dietary treatment did not achieve the glycemic goal. Perinatal outcomes were compared 
between the GDM and NGT groups.

Results: Of 364 women with GDM, 131 needed insulin treatment. There were no significant differences in the 
occurrence of preeclampsia (PE) and gestational hypertension (GH) between the GDM and NGT groups 
(2.5% vs 2.4% and 1.1% vs 1.4%). The prevalence of large-for-gestational age (LGA) and small-for-gestational 
age (SGA) were comparable between the GDM and NGT groups (9.4% vs 9.1% and 7.7% vs 5.5%). When 
analyzing term deliveries (GDM, 297; NGT, 1665), there were no significant differences in the occurrence of 
PE, GH, LGA, and SGA between the two groups.

Conclusion: Perinatal outcomes were comparable between women with GDM under the optimal glycemic 
control and NGT.

The Screening and the Management of Gestational Diabetes and Diabetes Complicating Pregnancy in 
the State of Negeri Sembilan and Specifically the Tertiary Hospital of Hospital Tuanku Jaafar 
Seremban, Malaysia
Krishna Kumar Hari Krishnan, Obstetrics & Gynaecology Department, Hospital Tuanku Jaafar Seremban, 
Malaysia

Introduction: This will be an introduction on the current system of the screening, treatment and the 
management of women who have gestational diabetes and diabetes complicating pregnancy in the state of 
Negeri Sembilan and specifically in the main state hospital of Hospital Tuanku Jaafar Seremban
Methods: It is a retrospective review as well as experience in the system and the changes over the years in 
changing the screening and the management of patients of the 2 above diseases.

Results: Screening
Initially screening was risk based on the first national perinatal care manual which was risk factors based. The 
perinatal care manual was updated and the age of 35 was reduced to 25 years. Later, universal screening was 
implemented.

Monitoring: The patients were referred to the dietician and a repeat Blood Sugar Profile (BSP) was done 
after 3days. If 2 BSP were abnormal, they were referred to the hospital for insulin initiation. BSP was repeated 
every 3 days in the health centre until controlled and repeated after 2 weeks if normal. This was continued till 
delivery.

Treatment: First line of treatment was Medical Nutrition Therapy (MNT). If that failed insulin was initiated. If 
control was difficult initially basal insulin was initiated. In the past few years, metformin was introduced in the 
management.

Delivery: Those stable on MNT were delivered by dates. Those requiring medical treatment were initially 
induced at 38 weeks gestation. Based on the local perinatal mortality audits, this was subsequently reduced 
to 37 weeks gestation. Mode of delivery was based on obstetric indications

Outcomes: The perinatal mortality on the hospital has dropped from 22/ 1000 deliveries in 1991 to 8/1000 
deliveries in 2016. The perinatal mortality of the 2 group of diabetics was similar to the normal population. 
Even though all babies of mothers on treatment were admitted to the special care nursery for observation, 
majority were discharged well within 24 hours.

Conclusion: With the continuous audit and change of management as the evidence is obtained, we appear 
to have reduced the morbidity and mortality of babies of GDM and diabetic complicating pregnancies.

Management of Gestational Diabetes (GDM) in Kuala Lumpur General Hospital, Malaysia 
Muniswaran Ganeshan
Maternal Fetal Medicine Unit, Department of Obstetrics & Gynaecology, Kuala Lumpur General Hospital, 
Kuala Lumpur, Malaysia. 

The maternal and fetal implications of GDM is significant. The physical, social and emotional implications are 
substantial and the burden of the disease is enormous. A recent nationwide registry based (National 
Obstetric Registry of Malaysia) study showed that the incidence of GDM in Malaysia is 8.4%.

Despite recommendations for universal screening, the 2015 Malaysian Clinical Practice Guidelines 
recommend universal screening where appropriate; but also suggests a selective risk based screening for 
GDM as cost and resources are perceived to be limiting factors. The screening criteria includes maternal BMI 
≥27kg/m2, previous GDM or fetal macrosomia, first degree relative with diabetes, glycosuria at booking or 
those with obstetric complications such as polyhdramnios, fetal anomaly or unexplained intrauterine death. 
The diagnostic criteria is based on a 75g glucose load at O and 120 minutes with a fasting level of 5.1mmol/L 
and a 2 hours post prandial of 7.8mmol/L taken as significant levels for diagnosis. Targets of initiating therapy 
are fasting >5.3mmol/L and 2 hours post prandial value of >6.7mmol/L. Certain hospitals in Malaysia on the 

other hand adopt the National Institute of Health and Care Excellence (NICE) guidelines for diagnosis and 
management of GDM. 

Our own study which was published this year showed that maternal age of ≥ 25, booking BMI ≥27kg/m2, 
booking weight ≥80kg and previous hypertension are non-significant risk of developing GDM in Malaysia. 
Parity >5 was only associated with an OR of 1.02 (0.90-1.17, p value 0.717) while stillbirth has no significant 
association with the risk of GDM. An ideal screening criteria should precede disease complications and 
recent evidence does suggest that screening is a cost effective measure, especially among high risk 
population such as South Asians. 
Kuala Lumpur General Hospital uses a universal screening approach as per the 2015 NICE guidelines for 
diabetes in pregnancy. In light of the recent evidence, we use O, 60minutes and 120 minutes for screening 
following a 75g glucose load and we adopt a “tight” glycaemic control and advocate daily home glucose 
monitoring. Although the adherence is not 100%, we are in the midst of auditing our own practice and 
outcomes as the policy was only recently reviewed in July 2017. 

Universal Screening for GDM in Malaysia should be the way forward, especially with regards to reducing 
maternal and fetal complications as per World Health Organization, International Diabetic Federation, 
International Federation of Gynecology and Obstetrics and NICE guidelines. We are yet to adopt the 
International Association of Diabetes and Pregnancy Study Groups (IADPSG) recommendations. Although 
guidelines should be tailor-made based on local resources; there is an urgent need for standardization of 
care based on up to date evidence as the burden of GDM can be significantly reduced with the aim of 
improving maternal and fetal outcomes.

Gestational Diabetes Mellitus (GDM) Screening and Management in Central Women’s Hospital, 
Yangon, Myanmar
Swe Swe Myint
Obstetrics and Gynaecology Department, Central Women’s Hospital, Yangon, Myanmar

GDM is defined as any degree of glucose intolerance with onset or first recognition during pregnancy. GDM 
represents 90% of all cases of diabetes in pregnancies and prevalence of 1-14% has been noted. The prevalence 
has increased significantly. It was 7.5% in 2002 (Sandar win, 2002) and 12.19% in 2003 (Tint Swe Latt, 2003) in our 
hospital. The reasons for the rise were increased maternal age, increased obesity and increased screening.

GDM screening is done to pregnant women with risk factors according to WHO criteria at booking visit by 
using 75 gram OGTT (2 point WHO 1999 criteria). If the result is normal, repeat screening is done at 24-28 
weeks gestation. In cases of healthy pregnant women, 75g OGTT is offered when fetal macrosomia and 
polyhydramnios are developed in current pregnancy.

Pregnant women with GDM are managed by joint care with physician regarding life style changes and 
medication (Metformin /+ Insulin) if necessary. Extra care is provided to monitor maternal and fetal 
well-beings and to reduce morbidity and mortality. Intra-partum care plan is discussed. Life style changes 
(diet, exercise), importance of post-natal follow-up, contraception and risk of GDM in subsequent pregnancy 
are also counselled before discharged from hospital. At 6 weeks post-natal appointment, fasting blood sugar 
is measured to exclude Type II diabetes and referred to physician for further treatment if it is diagnosed. If 
not, HbA1c is offered annually.

As the prevalence of GDM in Myanmar is increasing, universal GDM screening to all pregnant women at 24 
to 28 weeks gestation, using the International Association of the Diabetes and Pregnancy Study Group 
(IADPSG) criteria need to be considered to detect more cases .However, it should be outweighed with costs 
of screening and extra workload as a developing country.

In conclusion, further research and international collaborations are needed to find out the actual prevalence 
of this disease and to reduce the morbidity and mortality. Central Women’s Hospital, Yangon, as the main 
tertiary hospital for maternal care, plays a central role and need to involve in various research for better 
understanding of this important disease.

Gestational Diabetes Mellitus (GDM) Screening and Management in Myanmar Hospitals
Yin Yin Soe
Department of Obstetrics and Gynaecology, University of Medicine 1, Yangon, Myanmar
Central Women’s Hospital, Yangon, Myanmar

In Myanmar, prevalence of obesity and Diabetes Mellitus is rising in general population according to 
National Survey on DM and risk factors for non-communicable diseases (NCDs) in Myanmar, 2014. The 
prevalence of GDM is also increasing ranging between 2.4% and 32.5% depending on the area of study and 
method and criteria of screening used. There is no data on prevalence of GDM in the whole country. 

In Central Women’s Hospital, Yangon, the prevalence of GDM ranged  between 7.5 % (Sanda Win, 2002) and 
12.19% (Tint Swe Latt, 2003).The prevalence of GDM in North Okkalapa General hospital, Yangon ranged 
from 18.6% ( Win Pa Pa, 2012) to 32.5% (Kyar Nyo Soe Myint , 2017).

Myanmar National guideline for screening of DM is high risk screening using two point test of 0 hour and 2 
hour 75 g OGTT and WHO criteria at first antenatal visit and at 24 to 28 weeks gestation. Universal screening 
is not practiced yet in Myanmar due to low resources.

Management of Diabetes in Myanmar hospitals is provided by joint care with Diabetic Physician and 
Obstetricians.  Life style management (diet and exercise), pharmacological management (metformin or 
Insulin therapy) self- monitoring of blood glucose and pre-pregnancy, intrapartum and postpartum care are 
provided by obstetricians. Midwives from rural areas refer mothers with DM and those with high risks for DM 
to district and regional hospitals for screening and further management. 

Myanmar Ministry of Health is aiming to reduce the prevalence, morbidity and mortality of DM and improve 
the maternal and fetal outcomes of Diabetes in pregnancy as part of the non- communicable disease control 
programme. The participation in IPRAMHO- Asia research network and survey to develop a consensus and 
study of point prevalence in obesity and GDM in our hospitals will provide an opportunity to improve the 
management of Diabetes in pregnancy in Myanmar.

Diagnostic Criteria for GDM in the Philippines and the IADPSG Criteria: Comparison of Maternal and 
Neonatal Outcome
Valerie T. Guinto, M.D., MSc., FPSMFM, FPSUOG
Chief, Section of Maternal-Fetal Medicine, University of the Philippines-Philippine General Hospital

Introduction: The Philippines belong to the countries with the highest prevalence of gestational diabetes 
mellitus. Many of these pregnancies end up with poor outcomes, partly due to inaccessible proper 
healthcare. The cut-off values for the diagnosis of GDM in the Philippines was based on both the WHO and 
the IADPSG, but with lower values with the objective to catch the pregnancies complicated with diabetes 
earlier for intervention.  A recent study by Dr. Marie Antonette Calinawagan and Dr. Joselito Santiago was 
done in the University of the Philippines-Philippine General Hospital comparing the maternal and neonatal 
outcomes using the Philippine standard with that of IADPSG.

Methods: The study was a prospective cohort study done in a tertiary academic institution in the Philippines.  
The Philippine Obstetrical and Gynecological Society recommended the cut-offs of >92 mg/dl (fasting 
plasma glucose) and > 140 mf/dl (2 hour plasma glucose) for the 75 g OGTT in its Clinical Practice Guidelines 
published in 2011. The diagnosis of gestational diabetes mellitus is given when there is at least one value 
elevated. The 2 groups (those diagnosed using the Philippine criteria and those diagnosed using the 
IADPSG criteria) were compared according to the mode of delivery, need for insulin, preterm delivery, 
postpartum hemorrhage, cost of medical care, birthweight, birth trauma, neonatal hypoglycemia, jaundice, 
congenital anomaly and stillbirth.  Descriptive statistical analysis was done.

Results: Compared with the Philippine criteria, those diagnosed using the IADPSG had less cesarean 
sections and a higher need for insulin therapy. There are no significant differences in the other outcome 
measures compared.

Conclusion: There is no significant difference in maternal and neonatal outcome among those diagnosed 
using the two criteria compared. Using the IADPSG criteria enabled the identification of patients who are at a 
higher risk for difficulty in controlling their blood sugar values.

Screening for Hyperglycaemia in Pregnancy in Raffles Women’s Centre, Singapore
Tony Tan Yew Teck   Clinical Director, Maternal Fetal Medicine, Raffles Women’s Centre, Singapore

Upon the release of the FIGO 2015 recommendations on hyperglycaemia in pregnancy, obstetricians in 
Raffles Women’s Centre, Singapore had a meeting in April 2015 and had the following consensus:
1. Adopt the FIGO 2015 terminology:
 a. Diabetes in pregnancy (DIP) where there is pre-existing DM or if FPG is >= 7.0 mmol/l and / or 2nd  
  hour PG is >= 11.1 mmol during pregnancy; and 
 b. Gestational diabetes mellitus (GDM) as any one of the following: FBG from 5.1-6.9 mmol/l, 1st hour  
  PG is >=10.0 mmol/l, and/or 2nd hour PG is 8.5-11.0 mmol/l. 
2. As recommended by FIGO 2015, we will offer routine screening for DIP in early pregnancy.  The following  
 blood tests would be included with the routine antenatal screening blood tests: random blood glucose  
 (RBG) and HbA1c either at 10 weeks together with our free bhCG/PAPP-A, or at booking (if booked after  
 10 weeks).  If RBG >= 11.1 with DM symptoms or HbA1c >= 6.5% (confirmed on repeat testing), then   
 manage as for DIP.
3. For the rest, we should perform 75 g OGTT at 24-28 weeks either through a targeted approach (i.e. for  
 those with PH GDM, FH DM, past adverse outcome associated with GDM, past big baby >3.6 kg (for   
 local) or >4 kg (for Caucasian), AC > 95th centile, glycosuria x 1 or 2, AMA >= 35 years old at booking,  
 Indians) or via a universal approach (i.e. every patient). [Most obstetricians in the centre now offer routine  
 screening for all patients.]
4. Once diagnosed with DIP or GDM, we will refer to the dietitian for diabetic diet, and advise regular   
 appropriate physical exercise and BSP.
5. BSP should be performed at least 7 x a week if patient on diet only, and 14 x a week if patient on   
 medication. We aim for fasting H/C at <5.3 mmol/l, 1st hour postprandial H/C at <7.8 mmol/l and 2nd hr  
 post prandial H/C at < 6.7 mmol/l.
6. If BSP persistently higher than the ranges for 1-2 weeks (for about 50% of readings or more) despite   
 optimal diet and physical activity, consider treatment with metformin and/or insulin.
7. If for metformin, counsel the patient that metformin may or may not adequately control the BSP, and   
 whilst increasingly prescribed, does not yet have long term safety data in pregnancy. If patient wants   
 metformin, start low with metformin 250 mg tds for 1-2 weeks, and adjust upwards to 500 mg tds if BSP  
 not well controlled, and then to maximum of 750 mg tds.
8. If metformin does not achieve good control or if insulin were to be started first line, refer to    
 endocrinologist.
9. Aim to deliver at 38-40 weeks for well controlled DIP or GDM. For those on insulin or are poorly   
 controlled, it has to be individualised. Offer elective CS if EFW > 4kg.
10. Check OGTT postnatally at 6-12 weeks visit for those with hyperglycaemia first diagnosed in pregnancy.  
 Counsel of the increased risk of developing type 2 DM later in life for the mother and the baby.

Gestational Diabetes Mellitus (GDM) in KK Women’s & Children’s Hospital Singapore
Serene THAIN1,2, Kok Hian TAN1,2

1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  SingHealth Duke-NUS OBGYN ACP, Singapore

The prevalence of GDM has increased significantly over the years. A KKH study (Tan KT & Tan KH, SMJ) in 
1994 showed a GDM rate of only 2.8% based on targeted screening of high-risk patients. From 1 January 
2016, KK Women’s and Children’s Hospital (KKH) and Singapore General Hospital (SGH) started universal 
gestational diabetes mellitus (GDM) screening for all pregnant patients at 24 to 28 weeks of gestation, using 
the International Association of the Diabetes and Pregnancy Study Group (IADPSG) criteria, switching from 
the previous 1999 WHO criteria after many decades. This has since led to all hospitals in Singapore following 
suit. These changes were in response to the high and increasing prevalence of GDM, and in line with 

recommendations from several local studies (including cost effectiveness studies) and international studies 
that called for universal screening with evidence-based criteria. With routine screening using the 2-point 
WHO 1999 criteria, Koh et al. (SJOG 2017) showed a GDM prevalence of 15.5%. The reasons for the rise were 
identified to be due to rising obesity, increasing maternal age and increased GDM screening. 
An important source of evidence-based data is from the international HAPO (The Hyperglycemia and 
Adverse Pregnancy Outcome) study of which KKH was one of the 15 participating centres. This was a 
multinational, ethnically diverse cohort comprised of �25,000 women. The Singapore (KKH) HAPO prevalence 
of GDM in Singapore was 25.1% among the 1787 participants in Singapore, based on the 3-point IADPSG 
criteria. In comparison, the other South-East Asian country, Thailand (Bangkok field centre) with 2,499 
participants had a GDM frequency of 23.0%. HAPO demonstrated a linear relationship between glycaemic 
levels and adverse outcomes.  It is also important to note that each of the 3 IADPSG time points contributes 
independently to the detection of GDM. In our first cohort of 366 patients screened with the three-point 
IADPSG criteria, the added 1-h parameter contribution from the two-point test of 0-h & 2-h to three-point 
0-h, 1-h & 2-h, increased the incidence of GDM from 17.4% to 23.2% (an absolute increase of 5.8% with a 
relative increase of 32.8%).

Ministry of Health (Singapore) declared a War on Diabetes in April 2016, aiming to reduce the heavy burden 
of this disease for our population in terms of prevalence, mortality and morbidity. The availability of data 
from routine screening of mothers for GDM will be a boon for our health service improvement and research. 
It will help us to better define our pregnant population for future pregnancy studies and allows us to embark 
on the next level of research to tackle the challenges that diabetes brings. These include determining the 
best follow-up strategy for patients with GDM, and prevention of diabetes in our population starting from 
the womb. KKH as the main hospital for maternal care plays a central role and is involved in various research 
cohorts (GUSTO, NORA, S-PRESTO, BIOMA & IPRAMHO) to better understand this important disease.

Gestational Diabetes Mellitus (GDM) – National University Hospital Singapore
Claudia Chi
Department of Obstetrics and Gynaecology, National University Hospital, Singapore 

Gestational diabetes mellitus (GDM) affects approximately 20% of pregnancies in Singapore, one of the 
highest rates in the world. The Growing Up in Singapore Towards healthy Outcomes (GUSTO) birth cohort 
study, which recruited 1136 pregnant women from KK Women’s & Children’s Hospital and National University 
Hospital (NUH) in 2009-2010, found risk based screening failed to detect half of the GDM cases in Asian 
women.

In January 2017, GDM screening at the National University Hospital (NUH) had changed from risk based 
screening to universal screening at 24-28 weeks’ gestation. The GDM diagnostic criteria used was also 
switched from the World Health Organization (WHO) 1999 criteria to the International Association of 
Diabetes and Pregnancy Study Groups (IADPSG) 2010 criteria. 

Among the first 1894 pregnancies screened for GDM since January 2017, use of the IADPSG criteria did not 
result in more pregnancies being diagnosed with GDM as compared to the WHO 1999 criteria (22.2% and 
22.4% respectively). About a third of the GDM cases diagnosed by the IADPSG criteria would have been 
classified as normal by the WHO 1999 criteria. Conversely, about a third of the GDM cases previously 
identified as GDM by the WHO 1999 criteria were classified as normal by the IADPSG criteria. Of all the GDM 
cases diagnosed with the IADPSG criteria, the majority (70%) had abnormal 1-hour glucose levels and 57% 
had abnormal 2-hour glucose levels. Almost a third (28%) of the GDM cases identified using the IADPSG 
criteria had abnormal 1-hour glucose levels alone.

Adopting the new IADPSG criteria did not increase our rate of GDM. Instead, the introduction of the 1-hour 
glucose level had identified a unique group of women who would have been treated as normal by the WHO 
1999 criteria. On the other hand, a similar proportion of women previously identified as GDM were classified 
as normal by the IADPSG guidelines. Further studies are needed to evaluate the risks of adverse pregnancy 
and neonatal outcomes related to GDM in these women.

Currently two smartphone APP-based randomized controlled trials are on-going at NUH for women with 
GDM. One examines the effects of a smartphone-based lifestyle coaching program on gestational weight 
gain in pregnant women with GDM (SMART-GDM study). The other examines the efficacy of an interactive 
smartphone APP in restoring optimal weight post-delivery in women with recent GDM. Women with GDM 
are at increased risk of developing type 2 diabetes years after pregnancy; optimizing weight gain during 
pregnancy and restoring optimal weight after delivery can help to reduce the risk of future diabetes.  

Gestational Diabetes Screening & Management Overview in Singapore General Hospital
Tan Lay Kok
Senior Consultant, Department of Obstetrics & Gynaecology, Singapore General Hospital

Gestational diabetes (GDM) is recognized as an important obstetric condition in the patient mix which is 
drawn from a population with a high prevalence of Type 2 diabetes.  Routine and universal screening for 
GDM is now practiced since January 2016, using the diagnostic criteria of the IADPSG.  The three point test 
rather than the 2 point one is used, and this is justified by the increased numbers of GDM patients identified. 
Around 60% of women who tested positive had an elevated 1 hour value, of which a third had normal fasting 
and 2 hours value, and therefore would have been missed by the previous 2 point test. Overall the 
prevalence of GDM has increased from 18% to 21% with the 3 point test. Patients are managed at the 
Gestational Diabetes Joint Clinic, a multidisciplinary collaboration between our department and the 
department of Endocrinology. Challenges faced include achieving euglycaemia, patient compliance and 
attendance issues, and timing and mode of delivery in the context of suspected macrosomia, sub-optimal 
glucose control, pre-eclampsia and the impact of the recent Montgomery ruling.

Gestational Diabetes Mellitus in Sri Lanka
Mohamed Siraj1, Markandu Thirukumar2, Naseerdeen3      
1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  Division of Obstetrics and Gynaecology Teaching Hospital, Batticaloa, Sri Lanka
3 Medical Officer of Health, MOH Area, Kattankudy, Batticaloa, Sri Lanka

Introduction
There is an exponential rise in the occurrence of Gestational Diabetes (GDM) in South Asia. Being South 
Asian places women in Sri Lanka at higher risk for diabetes during pregnancy. The prevalence of GDM was 
shown to be 5.5% in a previous study carried out in Sri Jeyawardene General Hospital while in another study 
done at North Colombo Teaching Hospital GDM prevalence was found to be 5.7% and pre gestational 
Diabetes at 7.1%.

In Sri Lanka, the Sri Lanka College of Obstetricians and Gynaecologists (SLCOG) issued a Hyperglycaemia 
National Consensus criteria which is used to diagnose gestational diabetes. In women with negative 
pre-pregnancy screening and who had normal range of FBS/PPBS in early pregnancy, 75 g 2 hour OGTT is to 
be carried out between 20 to 28 weeks of gestation. If that is normal, the need to repeat OGTT in third 
trimester is only if clinically indicated. Standard 75g 2 hour OGTT (Fasting - minimum of 8 hour / 1 hour / 2 
hour) is used for diagnosis of GDM (FBS≥100mg/dl or 5.6 mmol/l, 1hPG≥180mg/dl or 10mmol/l, 2h≥
140mg/dl or 7.8 mmol/l).

The International Association of Diabetes and Pregnancy Study Groups (IADPSG) proposed that a fasting 
plasma glucose of 5.1mmol/l or over at any time of pregnancy is sufficient to diagnose gestational diabetes 
besides the 1 hr value of 10 mmol/l and the 2 hr value of 8.5 mmol/l. We evaluated the impact of IADPSG 
criteria on the prevalence of gestational diabetes in eastern province of Sri Lanka.

Methods
This is a retrospective study of 252 pregnancy records collected from the MOH area (Kattankudy) from 2016 
to 2017. These women underwent standard 75g 2-hour OGTT between 20 to 28 weeks gestation. The 
IADPSG fasting/1 hr/2 hr plasma glucose criterion was used to reclassify these 252 women.

Results
The GDM prevalence rate based on WHO 1999 criteria was 15.8% (40/254) while the prevalence rate based 
on the NICE criteria were 24.0% (61/254). A total of 102 out of 252 met the IADPSG criteria and the IADPSG 
GDM prevalence rate was 40.2%.

Conclusion
The IADSPG criterion increased significantly the Sri Lankan population with gestational diabetes. This may or 
may not lead to higher cost with expanded diagnosis of gestational diabetes with appropriate treatment or 
potential unnecessary medical intervention. This requires evaluation of the IADPSG criteria to diagnose 
gestational diabetes and associated perianal mortality and morbidity in South Asian population.

Gestational Diabetes Mellitus (GDM) at Sonklanagarind Hospital, Prince of Songkla University, Hat Yai, 
Songkhla, Thailand 
Ounjai Kor-anantakul MD, FRTCOG
Chairman of Maternal & Foetal Medicine Committee of the Asia & Oceania Federation of Obstetrics & 
Gynaecology (AOFOG)
Head of Maternal and Fetal Medicine Committee of the Royal Thai College of Obstetricians and 
Gynecologists

The global prevalence of hyperglycaemia in pregnancy in women (20–49 years) is 16.9%, or 21.4 million live 
births in 2013. The highest prevalence was found in the Southeast Asia Region at 25.0% compared with 
10.4% in the North America and Caribbean Region. More than 90% of hyperglycaemia in pregnant women 
are estimated to occur in low- and middle-income countries.

In Thailand, the Royal Thai College of obstetricians and Gynaecologist has recommended two guidelines for 
screening of GDM. The first guideline uses the 5th American Diabetes Association (ADA) International 
Workshop-Conference on Gestational Diabetes to classify each woman by risk identification. At first ANC, in 
moderate and high-risk group are screened with 50-g 1 hr GCT. If abnormal result, the GDM diagnosis is 
based on 100 g OGTT with Carpenter and Coustan criteria. If normal result, re-screening at 24-28 weeks of 
gestation, either by one-step approach, or two-step approach can be done. The second guideline follows 
the International Association of Diabetes and Study Group (IADPSG), by universal screening in every 
pregnant woman. However, the screening methods are varied in different area according to the policy and 
facility of each hospitals. 

Since 2008, Songklanagarind Hospital has adapted the GDM screening guideline from the 5th American 
Diabetes Association (ADA) International Workshop-Conference on Gestational Diabetes. For 5 years period 
from 2014-2016, at Songklanagarind Hospital, the prevalence of gestational diabetes mellitus increased from 
10% to 14-15%, with the prevalence of overt DM 1-3%. This clinical practice guideline is more suitable for our 
hospital due to lower cost of screening.

Gestational Diabetes Mellitus: Experience from Siriraj Hospital, Thailand
Dittakarn Boriboonhirunsarn, M.D., M.P.H., Ph.D.
Department of Obstetrics and Gynaecology, Faculty of Medicine Siriraj Hospital, Mahidol University, 
Bangkok, Thailand

Siriraj Hospital is the largest university-based tertiary care hospital in Thailand with approximately 8,000 
deliveries per year. A clinical practice guideline for GDM has been developed and implemented since 2000. 
A risk factor-based selective screening is used with 50-g GCT at >140 mg/dL cutoff. A 100-g OGTT is used as 
diagnostic test, using Carpenter and Coustan criteria. Screening is offered to at-risk pregnant women at their 
first antenatal visit and repeated at 24-28 weeks of gestation for those who has negative first screening. All 
women with GDM receive dietary counselling and insulin therapy is initiated if glycemic target is not reached. 
Glycemic control is evaluated by 2-hour postprandial blood glucose (<120 mg/dL) and FPG in individual case 
(<95mg/dL). GDM is also diagnosed and dietary counselling and therapy are initiated if 50-g GCT result is 
>200 mg/dL since 80-90% of these women will eventually have abnormal 100-g OGTT. The guideline is 
evaluated and amended intermittently, based on the evidence from both local and international researches, 

to facilitate the more effective care process that best fit local practice, to improve the outcomes, and to be 
applicable to other settings in Thailand.

Currently, prevalence of GDM is approximately 8-10% of all pregnant women and 15% among at-risk women. 
Approximately 50-60% of GDM cases can be diagnosed early in pregnancy (<20 weeks of gestation). The risk 
of GDM after negative first screening is approximately 15%. Majority of GDM cases can be managed 
successfully by dietary therapy alone and only 10-15% need insulin therapy. The need of insulin therapy is 
associated with pre-pregnancy overweight and obesity. For GDM related complications, approximately 5% 
have preeclampsia, 3% have macrosomic infants, and 20-25% have LGA infants.

Weight gain control during pregnancy is found to be an important modifiable factor for developing GDM 
and LGA infants, regardless of pre-pregnancy BMI status and timing of GDM diagnosis. The risks are 
significantly increased when gestational weight gain is above IOM recommendation and when second 
trimester weight gain is >7 kg. More attention is now paid to the issue of weight gain control during 
pregnancy, in addition to other measures, in order to prevent GDM and related adverse outcomes.

Postpartum follow up for DM screening at 6-12 weeks is offered to all GDM women. A study in Siriraj Hospital 
shows that 10% have diabetes, 35% have impaired glucose tolerance, and only 55% are normal. However, 
follow up rate is still disappointing at 30-40% and a more effective means to improve the rate are being 
considered.

The Need for a Consensus Update on Gestational Diabetes Mellitus (GDM)
Rukmono Siswishanto
Dr Sardjito Hospital/ Faculty of Medicine Gadjah Mada University, Yogyakarta

It is estimated that by 2018 the population in Indonesia will be 265,015,300, and 49.8% of whom are women, 
with a total of 4,810,000 births. If the estimated prevalence of GDM is 2% -5%, then there are at least 96,200 
to 240,500 cases of GDM annually. Based on Riskesdas (Basic Health Research) data in Indonesia there has 
been an increase of almost 2 times the prevalence of DM (entire population) from 1.1% in 2007 to 2.1% in 
2013. DIY province in 2013 is the highest prevalence area in Indonesia that is 3%.

The perceived barriers in the improvement of diabetes services in Indonesia are mainly based on awareness, 
accessibility, availability, affordability, and quality of patient issues. It is fortunate that in 2014 Indonesia has 
implemented a national health insurance scheme that guarantees the financing, among others, for the 
services of diabetic patients. Although access difficulties due to service financing can be overcome, but the 
biggest challenge is on awareness. As many as 59% of patients are unaware that they have diabetes, there is 
still any misconceptions about diabetes, and the lack of trained health workers treating diabetes.

In Indonesia there are currently two sources that can be used as a reference for the consensus of diabetes 
management that is the consensus of management and prevention of diabetes mellitus type 2 in Indonesia 
(Perkeni, 2015) and Obstetric Case Management Guidance (HKFM, 2012). Until now there is still 
disagreement about the criteria of screening / diagnosis and new developments, especially about the 
physiology and use of metformin in pregnant women.

Based on the increasing burden of diabetes and ongoing development in terms of health and clinical 
services, there are three priorities to focus on: awareness (health personnel and patients), the revision of 
consensus on management of GDM, and monitoring & evaluation of consensus implementation.

Weight Gain During Pregnancy – NORA Antenatal Cohort
Nurul Syaza RAZALI1, Nyo Mie WIN1, He Song1, Hong Heng CHAN1, Mor Jack NG2, John Allen3,  George 
Yeo1, Bernard Chern1, Kok Hian TAN1,3
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Introduction
To determine the characteristics of gestational weight gain in the Singapore population.

Methods
619 patients from the Neonatal Obstetric Risk Assessment (NORA) cohort were classified accordingly to their 
first antenatal visit BMI: Normal-weight (NW), Underweight (UW), Overweight (OW) and Obese (OB) groups. 
Optimal weight gain for each group was 11kg-16kg, 8kg-13kg, 7kg-11kg and 5kg-9kg respectively according 
to the Institute of Medicine (2009) criteria. Weight gain was calculated as the difference between the first 
antenatal visit weight (< 14 weeks GA) and the final pregnancy weight (≥ 37 weeks GA). 

Results
Average height of the cohort was 158.6 (sd±5.9) cm. At the first antenatal visit, the average weight of the 
cohort was 59.7 (sd±12.5) kg and BMI was 23.7kg/m2. The distribution of the cohort was 57.8% (NW), 8.7% 
(UW), 23.6% (OW) and 9.9% (OB). At the final antenatal visit, the average cohort weight was 71.8 (sd±12.5) kg. 
Average weight gain from the first to final visit was 12.1 (sd±4.5) kg. 

41% of the cohort gained weight appropriately, while 58.5% gained weight inappropriately. Normal 
recommended weight gain was achieved in 47.8% of the NW group, 42.6% of the UW group, 35.6% of the 
OW group and 52.5% of the OB group. Inappropriately poor weight gain was achieved in 34.6% of the NW 
group, 11.1% of the UW group, 15.1% of the OW group and 29.5% of the OB group. Inappropriately high 
weight gain was achieved in 17.6% of the NW group, 46.3% of the UW group, 49.3% of the OW group and 
52.5% of the OB group. Average weight gain for the groups were 12.7kg (NW), 12.5kg (UW), 11.5kg (OW) and 
9.2kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There is a significant portion of the population especially the obese and overweight patients that did not 
gain appropriate weight for a healthy and safe pregnancy. More could be done to educate these patients on 
this.

To Explore the Health Beliefs and Self-Care Behaviours during the Antenatal and Postnatal Period 
among Women with Gestational Diabetes Mellitus in Singapore - A Research Proposal
Mei Qi Ang1, Yen Yen Chia1

1  Division of Nursing, KK Women’s and Children’s Hospital, Singapore

Introduction
Having a history of gestational diabetes mellitus (GDM) poses a seven-fold increase in the risk of developing 
type 2 diabetes mellitus (DM) after delivery. Despite knowing the healthy behaviours to prevent and/or treat 
these conditions, most struggle to adopt and adhere to them. Each individual’s healthy behaviours, or the 
lack of, are driven by health beliefs. Hence, this study explores the health beliefs and self-care behaviours, 
during the antenatal and postnatal period, among women diagnosed with GDM in Singapore.

Methods
A GDM Health Belief Model Questionnaire will be developed to explore the health beliefs of women 
diagnosed with GDM. In addition, the Summary of Diabetes Self-Care Activities Measure will be modified to 
contextualise the self-care behaviours to the local setting. Both questionnaires will be administered and data 
collected will determine whether the health beliefs and behaviours change over the antenatal to the 
postnatal period. 

Results
The GDM Health Belief Model Questionnaire and Summary of Diabetes Self-Care Activities Measure will be 
tested for validity and reliability. Any associations amongst the measures, if any, will be ascertained.

Conclusion
Understanding the health beliefs and behaviours of women with GDM will reveal the complex interplay of 
the factors on those behaviours. Findings will contribute to the design of future health promotion 
programmes, beginning with raising awareness of the GDM women’s health beliefs. Furthermore, by 
addressing the unfavourable health beliefs using a more targeted approach for those who need it more, may 
lead to more success in promoting the self-care behaviours. Using this questionnaire as a screening tool may 
also optimise patient activation so that the women will continue to adopt and maintain the healthy 
behaviours beyond delivery. In this way, their risk of DM will be reduced and thereby may delay, if not even 
avoid, the onset of DM in the future.

The Comprehensive Assessment of Food Parenting Practices: The Home Self-administered Tool for 
Environmental Assessment of Activity and Diet Family Food Practices, Adaptation and Applicability in 
Parents of Singaporean Children aged Three- to Five- Years
Qian Wen Sng1, Yen Yen Chia1

1 Division of Nursing, KK Hospital, Singapore

Introduction
The American Association of Pediatrics emphasized parents’ role in altering children’s risks for obesity by 
setting the appropriate context, habits, practices around food and eating. Eight validated tools assess 
feeding practices among parents of three- to five- year olds [Child Feeding Questionnaire; Feeding Practices 
and Structure Questionnaire; Preschooler Feeding Questionnaire; Overt and Covert Control; Comprehensive 
Feeding Practices Questionnaire; Parental Feeding Style Questionnaire; Child Feeding Style Questionnaire; 
Home Self-administered Tool for Environmental Assessment of Activity and Diet Family Food Practices 
(HomeSTEAD)]. HomeSTEAD had been used in USA for mostly White and African American parents of 
children aged between three and 12 years old. HomeSTEAD, consisting three main scales, Coercive, 
Autonomy Support and Structure was found to have good internal reliability, construct validity and reliability.

Methods
HomeSTEAD required adaption to reflect the Asian diet and the approach included: 1. Permission for use 
and modification; 2. Question and expression evaluation; 3. Test for Content Validity Index (CVI); and 4. Test 
adapted questionnaire to perform test-retest reliability on 20% of the sample to obtain intra-class correlation 
and perform Cronbach’s Alpha on the subscales to test for internal consistency.

Results
The examination of the HomeSTEAD necessitated four main changes: 1. Include a wider variety of cooking 
methods; 2. Include staple food from the major races; 3. Use of locally known terms; and 4. Adding an item 
describing the distractions during meals from handheld devices or television

Conclusion
The process of cultural adaptation and communication with the tool originator strives to achieve equivalence 
between the locally adapted tool and its predecessor. The locally adapted HomeSTEAD will reveal prevailing 
parenting practices common locally among three- to five- year olds. With the establishment of stability, 
internal reliability and construct validity, this tool can be adequately used in other Southeast Asian countries 
with similar diets.

Retinal Vasculature and 5-Year Metabolic Syndrome among Women with Gestational Diabetes Mellitus
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Introduction
Women with gestational diabetes mellitus (GDM) are at greater risk of metabolic syndrome (MetS). We 
studied the association between second-trimester retinal microvasculature and 5-year MetS incidence in 
women with GDM. 

Methods
A total of 142 mothers with GDM were recruited and followed up 5 years after delivery. Retinal photography 
was performed at 26-28 weeks gestation and metabolic outcomes were assessed at the 5-year postpartum 
follow-up visit. GDM and MetS were defined based on World Health Organization (WHO) guidelines and 
Adults Treatment Panel (ATP) III guidelines, respectively. Modified-Poisson regression was applied to study 
the association between second-trimester retinal microvasculature and incident 5-year maternal MetS, after 
adjusting for major confounders. Area under the curve (AUC) was calculated based on the final model.

Results
Our prospective cohort reported a 9.2% incidence rate of 5-year MetS among women with GDM. After 
adjusting for maternal age, ethnicity, college degree, pre-pregnancy BMI and fasting glucose at 26-28 week 
gestation, each 10 µm widening in retinal venular caliber was associated with an increased relative risk of 1.6 
(95% confidence interval [CI]: 1.0, 2.8) in incident MetS. In addition to traditional risks of pre-pregnancy BMI 
and fasting glucose level at 26-28 week gestation, retinal venular caliber mildly increased the prediction of 
5-year maternal MetS by 1.8%. 

Conclusion
Second-trimester retinal venular widening was associated with incident 5-year maternal MetS in women with 
GDM. Our study suggests that mother with GDM at risk of future MetS development may have already 
presented retinal microvascular abnormalities during pregnancy.

Gestational Retinal Microvasculature and the Risk of 5 year Postpartum Abnormal Metabolism 
Li LJ1,2, Tan KH1,2, Aris IM3, Chong YS5, Saw SM4, Gluckman P6, Wang JJ2, Wong TY2,4

1  Division of O&G, KK Women’s and Children’s Hospital, Singapore  
2  Duke-NUS Medical School, Singapore  
3  Harvard Pilgrim Care Institute, Harvard Medical School, Boston, US  
4 Singapore Eye Research Institute, Singapore National Eye Centre
5 Singapore Institute for Clinical Sciences, Growth, Development & Metabolism (SICS), Singapore
6 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore

Introduction
Changes in retinal microvasculature may reflect insulin resistance. We examined the association of changes in 
retinal microvasculature during pregnancy and risk of subsequent abnormal glucose metabolism in a cohort 
of mothers at baseline and 5 years postpartum. 

Methods
Of the participants from the Singapore birth cohort (Growing Up in Singapore Towards Healthy Outcomes 
[GUSTO]), 276 mothers attended both baseline (at 26-28 weeks of gestation) and follow-up (5 year 
postpartum) visits. At baseline we performed retinal photography and assessed retinal microvascular 
variables using a validated grading system. At follow-up, we assessed glucose tolerance using a 75 g OGTT. 

We defined abnormal glucose metabolism if participants: (1) had onset of gestational diabetes mellitus 
(GDM) in subsequent pregnancies within a 5 year follow-up period (n = 103) or (2) had prediabetes (impaired 
fasting glucose, impaired glucose tolerance or HbA1c 5.7-6.4% [39-46 mmol/mol]) and diabetes diagnosed at 
the 5 year follow-up visit (n = 84), according to WHO guidelines. 

Results
The incidence of GDM in subsequent pregnancy and abnormal glucose metabolism 5 years postpartum was 
25.2% and 30.4%, respectively. Each 10 µm widening in retinal venular calibre was associated with a 
significant risk of postpartum abnormal glucose metabolism (RR 1.2 [95% CI 1.0, 1.5]), independent of 
maternal age, college education, ethnicity, pre-pregnancy BMI and GDM at baseline. Narrower retinal 
arteriolar calibre and venular branching angle at baseline was associated with a higher insulin resistance 
index (1.4 [95% CI 1.1, 1.7] and 1.3 [95% CI 1.1, 1.6], respectively) at follow-up.

Conclusion
Retinal microvasculature in pregnant women was associated with abnormal glucose metabolism 5 years 
postpartum. Alteration of microvascular structure during pregnancy may signal subclinical changes that 
underlie the development of prediabetes and diabetes.

Gestational Diabetes Mellitus and Retinal Microvasculature 
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Introduction
Small-vessel dysfunction may be an important consequence of chronic hyperglycemia. We examined the 
association between gestational diabetes mellitus (GDM), a state of transient hyperglycemia during 
pregnancy, and retinal microvascular changes in pregnant women at 26-28 weeks of pregnancy. 

Methods
A total of 1136 pregnant women with singleton pregnancies were recruited during their first trimester at two 
major Singapore maternity hospitals in an on-going birth cohort study. Participants underwent an oral 
glucose tolerance test and retinal imaging at 26-28 weeks gestation (n = 542). We used the 1999 World 
Health Organization (WHO) criteria to define GDM: ≥7.0 mmol/L for fasting glucose and/or ≥7.8 mmol/L for 
2-h post-glucose. Retinal microvasculature was measured using computer software (Singapore I Vessel 
Analyzer, SIVA version 3.0, Singapore Eye Research Institute, Singapore) from the retinal photography. 

Results
In a multiple linear regression model adjusting for age, ethnicity and maternal education, mothers with GDM 
had narrower arteriolar caliber (-1.6 µm; 95% Confidence Interval [CI]: -3.1 µm, -0.2 µm), reduced arteriolar 
fractal dimension (-0.01 Df; 95% CI: -0.02 Df, -0.001 Df;), and larger arteriolar branching angle (1.8°; 95% CI: 
0.3°, 3.3°) than mothers without GDM. After further adjusting for traditional risks of GDM, arteriolar 
branching angle remained significantly larger in mothers with GDM than those without GDM (2.0°; 95% CI: 
0.5°, 3.6°).

Conclusion
GDM was associated with a series of retinal arteriolar abnormalities, including narrower caliber, reduced 

fractal dimension and larger branching angle, suggesting that transient hyperglycemia during pregnancy 
may cause small-vessel dysfunction.

Effect of Maternal Body Mass Index on the Retinal Microvasculature in Pregnancy 
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Introduction
To estimate the effects of maternal body mass index (BMI) and pregnancy weight gain on the retinal 
microvasculature among pregnant women.  

Methods
We studied 814 pregnant women aged 18-46 years who were recruited as part of the Growing Up in 
Singapore Toward Health Outcomes study, an ongoing birth cohort study from two government hospitals in 
Singapore since 2009. Recalled prepregnancy weight was recorded, and maternal anthropometric 
measurements of weight and height were performed at 26 weeks of gestation together with retinal 
photography. 

Results
In multiple linear regression models, each standard deviation increase of 26-week pregnancy BMI (4.57) was 
associated with narrower retinal arteriolar caliber (by 1.58 micrometers, P<.001), wider venular caliber (by 1.28 
micrometers, P=.02), and increased retinal venular tortuosity (P=.01). Compared with mothers with normal 
weight, obese mothers (prepregnancy BMI greater than 30.0) had narrower retinal arteriolar caliber (118.81 
compared with 123.38 micrometers, P<.001), wider retinal venular caliber (175.81 compared with 173.01 
micrometers; P<.01), and increased retinal venular tortuosity (129.92 compared with 121.49 × 10(-6); P<.01). 
Pregnant women whose BMI-specific weight gain from pre-pregnancy to 26 weeks of gestation was above 
Institute of Medicine recommendations had narrower retinal arteriolar caliber (120.68 micrometers) than 
women with ideal (121.91 micrometers) and less than ideal weight gain (123.17), respectively (P trend=.05).

Conclusion
These data indicate that greater pre-pregnancy BMI and pregnancy BMI are associated with adverse retinal 
microvascular measures, suggesting that maternal obesity has an effect on her microcirculaton.
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Introduction
The objective is to assess the impact of intervention effectiveness and disease prevalence in the context of 
cost effectiveness analysis of GDM screening strategies.

Methods
A decision tree model assessed the primary outcome: incremental cost per quality- adjusted life year (QALY) 
gained. Probabilities, costs, and utilities were derived from the literature, the Growing Up in Singapore 
Towards healthy Outcomes (GUSTO) birth cohort study, and the KK Women’s and Children’s Hospital’s 
database. Monte-Carlo simulations, Tornado Plot and Two-way sensitivity analysis were performed.

Results
Relative to targeted screening using risk factors, universal screening generated an incremental 
cost-effectiveness ratio (ICER) of $USD10, 630/QALY gained. Sensitivity analysis showed that disease 
prevalence rates and intervention effectiveness of glycemic management have the biggest impacts on the 
ICERs.

Conclusion
Based on the model and best available data, universal screening is a cost-effective approach for reducing the 
complications of GDM in Singapore as compared to the targeted screening approach or no screening. The 
high intervention effectiveness and high GDM prevalence rate favour universal screening.

IADPSG Criteria – Better Choice of GDM Screening and Diagnosis  
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Introduction
Gestational diabetes mellitus (GDM) is diabetes that is diagnosed in the second or, more commonly, third 
trimester. In Singapore, one in five women are at risk of developing diabetes in pregnancy. The 
Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study conducted in 2008 formed the basis of a 
re-evaluation of diagnosis and screening for diabetes. Besides demonstrating that there were correlations 
between plasma glucose levels and adverse pregnancy outcomes, it also showed that these associations 
were independent of other known risk factors for these outcomes. After stepwise considerations of the 
HAPO study data, International Association of Diabetes and Pregnancy Study Groups (IADPSG) consensus 
panel recommended the diagnostic values of GDM with 75gram oral glucose tolerance test (OGTT): fasting 
glucose � 5.1mmol/L or 1hour OGTT glucose � 10.0mmol/L or 2hour OGTT glucose � 8.5mmol/L. The O&G 
department in SGH adapts the IADPSG criteria.

Methods
All OGTT results performed between 1 January 2016 and 31 October 2017 were retrieved. IADPSG criteria 
was used for diagnosis of GDM. 2points OGTT refers to glucose level at fasting and 2hours after OGTT, while 
3points OGTT refers to glucose level at fasting, 1hour and 2hours after OGTT.

Results
1071 patients and 1078 patients underwent 2points and 3points OGTT, respectively. 195 patients (18.2%) in 
the 2points OGTT group and 224 patients (20.8%) in the 3points OGTT group were diagnosed with GDM. 
About 60.7% of patients had raised glucose value at 1hour OGTT. In this group, one third of them had 
normal glucose value at fasting and second hour. Malay (33.7%) and Chinese (30.5%) ethnicity each made up 
about one third of GDM patients.

Conclusion
The IADPSG criteria using 3points OGTT increases the number of GDM diagnosis. One third of GDM 
patients have elevated glucose level at first hour OGTT only, demonstrating the importance of 3points OGTT 
as GDM may be underdiagnosed with the conventional 2points OGTT. These will hopefully reduce the rate 
of adverse outcomes.

A Study on the Geospatial Variation of Gestational Diabetes in Singapore
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Introduction
Gestational diabetes mellitus (GDM) incidence rates are affected by maternal characteristics like age, obesity 
and parity. Given its increasing prevalence, geospatial, environmental and socioeconomic factors may be 
additional determinants. We aim to investigate the geospatial distribution of GDM in Singapore.

Methods
The study population was 50,027 singleton-pregnancy women in KK Women’s and Children’s Hospital (KKH) 
from 2010 to 2015. Maternal postal codes were geo-referenced to 30 residential areas. Residential GDM rates 
were adjusted using multiple logistic regression model. Moran’s I statistic was used to assess geospatial 
distribution of GDM. Associations between adjusted GDM rates and socioeconomic disadvantage index 
(SEDI), number of MacDonald outlets and supermarkets were examined using Pearson correlation analysis.

Results
The overall GDM rate was 7.8%. GDM rates were higher in Indians (11.9%), women above 35 years old 
(16.6%), obese women (13.1%) and multiparous women (8.2%). Adjusted GDM rates across residential areas 
ranged from 4.91% to 10.71% but this difference was not significant by multiple logistic regression analysis 
(p=0.321). Geospatial analysis showed no significant difference in adjusted GDM rates across residential 
areas using Moran’s I statistic (p=0.109). However, interestingly, adjusted GDM rates were significantly 
correlated to areas with lower SEDI (Pearson correlation = -0.437, p=0.016) but not to the number of 
MacDonald outlets (Pearson correlation = 0.111, p=0.559) or supermarkets (Pearson correlation = -0.002, 
p=0.992).

Conclusion
There is no significant geospatial variation of GDM in Singapore. However, higher adjusted GDM rates are 
observed in areas with better socioeconomic status.

Barriers to Gestational Diabetes Mellitus Management and Preferred Intervention in Women with 
Gestational Diabetes Mellitus in Singapore: A Mixed-Method Study
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Introduction
Gestational diabetes mellitus (GDM) is associated with risks for mother and child, as well as greater 
healthcare utilization, prompting a search for ways to better support women with GDM during pregnancy. 
This study aimed to understand the barriers to GDM management and preferred interventions in women 
with GDM.

Methods
The current mixed-method study, a convergent parallel design, used a survey and in-depth interviews to 
collect data from women with GDM and health care providers directly treating GDM patients. Participant 
recruitment was carried out at two specialized GDM clinics at National University Hospital, Singapore. 

Results
216 women participated in the survey, while in-depth interviews were held with 15 patients and eight 
providers. Patients were predominantly Chinese, had higher education, were employed, and were seeing a 
private obstetrician. Most reported already being on diet control, and receiving support and information 
from either the GDM clinic, online sources, or family. Women most preferred getting such support directly 
from health care providers, whether at the GDM clinic or elsewhere. Common barriers to GDM management 
included lack of reminders for blood glucose monitoring, issues related to diet control, and lack of time for 
exercise; these were particularly reported by working women. Women and care providers identified 
smartphone applications as the most preferred means of additional intervention, compared to other 
methods such as in-person counselling. Desirable intervention features identified by patients included more 
information on GDM, diet, and exercise options, reminders for blood glucose testing, a platform to record 
blood glucose readings and illustrate/understand trends, and a means to communicate with health care 
providers.

Conclusion
A GDM-focused smartphone application that is able to integrate testing, education and communication may 
be a feasible and acceptable intervention to provide support to women with GDM, particularly for working 
women.

Investigating the Effects of Structured Exercise on HbA1c Level on Pregnant Women with Newly 
Diagnosed Gestational Diabetes Mellitus (GDM) – a Pilot Randomized Study
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Chua Shiling Caroline1, George Yeo Seow Heong4 
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Introduction
The prevalence of gestational diabetes mellitus (GDM) in Singapore is on the rise, according to a local cohort 
(GUSTO) study. Most of the current literature on Type 2 diabetes mellitus demonstrated that lifestyle 
interventions such as exercise sufficiently controls hyperglycaemia. Exercise improves the uptake of glucose 
in the working muscle. This small-scale, preliminary study aims to compare the effects of structured exercise 
with conventional management of GDM on Hba1c level in GDM women.

Methods
Ten women with newly diagnosed GDM in KKH were randomised to exercise group (n=5) or non-exercise 
group (n=5). Participants in the exercise group received patient education on the role of exercise in 
glycaemic control and attended structured exercise group class once weekly for 8 weeks. All participants 
received conventional GDM management in KKH. A pedometer was given to both groups to track their daily 
physical activity levels. Hba1c levels were measured at baseline and after 8 weeks of structured exercises.

Results
HbA1c levels of the exercise (intervention) group (4.80% to 4.90%; p=0.72) did not increase significantly after 
8 weeks. But HbA1c levels of the non-exercise group increase significantly from 5.10% to 5.38%; p=0.048. 
There is also a significant difference of HbA1c levels between the non-exercise group and exercise group 
after 8 weeks of exercise (5.38% vs 4.90%; p=0.04). BMI, average daily steps and average daily blood glucose 
for both before and after meal did not differ significantly between both groups.

Conclusion
The preliminary result shows that when women with GDM undergo 8 weeks of structured exercises, they 
demonstrated better glycaemic control, hence no significant increase in Hba1c level after 8 weeks. Better 
control of GDM during pregnancy may result to lower maternal and fetal complications. Long-term benefits 
of improved GDM control may include decreased risk of cardiovascular disease, GDM in subsequent 
pregnancy, type 2 diabetes mellitus and childhood obesity.

Maternal Circadian Eating Time and Frequency are Associated with Blood Glucose Concentrations 
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Introduction
Synchronizing eating schedules to daily circadian rhythms may improve metabolic health, but its association 
with gestational glycemia is unknown. This study examined the association of maternal night-fasting intervals 
and eating episodes with blood glucose concentrations during pregnancy.

Methods
This was a cross-sectional study within a prospective cohort in Singapore. Maternal 24-h dietary recalls, 
fasting glucose, and 2-h glucose concentrations were ascertained at 26–28 week gestation for 1061 women 
(aged 30.7 + 6 5.1 y). Night-fasting intervals were based on the longest fasting duration during the night 
(1900–0659). Eating episodes were defined as events that provided >50 kcal, with a time interval between 
eating episodes of ≥15 min. Multiple linear regressions with adjustment for confounders were conducted.

Results
Mean + SD night-fasting intervals and eating episodes per day were 9.9 + 1.6 h and 4.2 + 1.3 times/d, 
respectively; fasting and 2-h glucose concentrations were 4.4 + 0.5 and 6.6 + 1.5 mmol/L, respectively. In 
adjusted models, each hourly increase in night-fasting intervals was associated with a 0.03 mmol/L decrease 
in fasting glucose (95% CI: 20.06, 20.01 mmol/L), whereas each additional daily eating episode was 
associated with a 0.15 mmol/L increase in 2-h glucose (95% CI: 0.03, 0.28 mmol/L). Conversely, night-fasting 
intervals and daily eating episodes were not associated with 2-h and fasting glucose, respectively.

Conclusions
Increased maternal night-fasting intervals and reduced eating episodes per day were associated with 
decreased fasting glucose and 2-h glucose, respectively, in the late-second trimester of pregnancy. This 
points to potential alternative strategies to improve glycemic control in pregnant women.

Universal Screening versus Targeted Screening for Gestation Diabetes Mellitus in Singapore
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Introduction
From 1 January 2016, KKH adopted a universal screening model using a modified IADPSG diagnostic criteria. 
The aim of this study was to compare universal screening versus targeted screening models in the Singapore 
context.

Methods
Retrospective review comparing universal screening model with two risk-based models (modified NICE and 
the KKH models) using IADPSG and WHO 1999 diagnostic criteria from 1 January 2016 to 31 May 2016. 
Women were screened by oral glucose tolerance test (OGTT). Advanced maternal age (AMA), BMI > 
30kg/m2, family history of diabetes, multiple pregnancy, GDM in previous pregnancy and history of baby 
weighing > 4kg were used for the KKH model. BMI > 30kg/m2, family history of diabetes, previous GDM, 
previous macrosomic baby, and South Asian origin were used for the modified NICE model.

Results
2175 women who underwent GDM screening were analysed. 72.0% of these women had at least one risk 
factor.  Detection and screen rates were highest for universal screening compared to KKH and modified NICE 
models using modified IADPSG [11.8% (screened 100%), 10.0% (67.9%), 9.5% (59.9%), p=0.037] and WHO 
1999 (15.5%, 12.4%, 11.2%, p<0.001) criteria respectively.

Based on modified IADPSG criteria, AMA (OR 1.65, 95% CI 1.07-2.54), BMI > 30 kg/m2 (OR = 1.76, 95% CI 
1.16-2.64), previous history of GDM (OR = 3.31, 95% CI 1.86-5.90) and South Asian ethnicity (OR 1.64, 95% CI 
1.04-2.56) were significantly associated with increased risk of GDM. Based on WHO 1999 criteria, AMA (OR = 
1.99, 95% CI 1.35-2.93) and previous history of GDM (OR 2.88, 95% CI 1.65-5.03) were significantly associated 
with increased risk of GDM.

Conclusion
Universal screening had a significantly higher detection rate compared to targeted screening regardless of 
the diagnostic criteria.

Analysis of Factors Affecting Compliance to Management Care Programmes of Gestational Diabetes 
Mellitus 
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Kok Hian3
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Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 

pregnant women and they are at high risk for developing into T2DM. It is important to ensure optimal 
management of GDM through good antenatal care and good compliance of postpartum follow up. The aim 
of the study is to determine uptake rates for antenatal and postnatal care programmes and to identify 
reasons and antecedent factors associated with non-compliance of such programmes, creating insights for 
early education and intervention for GDM patients.

Methods
Delivery records from 9671 patients who delivered from September 2016 to June 2017 in KK Hospital were 
matched with antenatal OGTT results, out of which about 70.2% were screened through antenatal OGTT. 956 
patients (14.1%) of these 6788 screened patients have a positive IADPSG result and were diagnosed with 
GDM. Postnatal OGTT compliance rates were determined by matching delivery records of GDM patients 
with OGTT tests done within 3 months from the delivery date. Antecedent factors such as patient 
demographics, antenatal OGTT results and reasons for no-show and declining appointments were analyzed 
to determine any significant risk factors for defaulting on the postnatal OGTT. 

Results
The mean SBSP attendance rate and postnatal OGTT compliance rate over the study period were about 
76.2% and 50.3% respectively. Common reasons related to no-shows include uncontactable patients, 
preference for self-monitoring and childcare reasons. Univariate and multivariate analysis of antecedent 
factors indicated that patient age (younger), ethnicity (Malay), admit ward class(C,B2), delivery type (LSCS), 
birth order (higher) and antenatal OGTT results (fasting glucose) were significant factors related to 
non-compliance of postnatal OGTT.

Conclusion
The results of the analyses identified possible reasons and factors that are associated with non-compliance 
and no-shows for various care programmes. These insights can potentially aid in guiding interventions and 
processes to improve the care of GDM patients.
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Introduction
Pre-pregnancy obesity is associated with a number of adverse outcome for both the mother and the 
developing foetus. Past work has suggested that maternal obesity may also increase the risk of postnatal 
depression; however, little is known about the influence of maternal obesity on antenatal psychological 
distress. The present study sought to investigate the relationship between maternal obesity and depression 
and anxiety.

Methods
The present analyses involved 926 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort. 
Participants with a Body Mass Index (BMI) of ≥ 30 at their first antenatal visit (prior to 14 weeks of gestation) 
were classified as obese (n = 106; 11%). Symptoms of antenatal depression (using the Edinburgh Postnatal 
Depression Scale; EPDS) and anxiety (using the state subscale of the State–Trait Anxiety Inventory; STAI-S) 
were measured at four time points throughout the pregnancy. An average of the total scores were used as a 
proxy of symptoms experienced throughout the pregnancy; scores ≥ 13 on the EPDS and ≥ 41 on the STAI-S 
were used to determine ‘caseness’ of depression and anxiety. 

Results
One in 10 women were classified as obese; of these, one in five had significant levels of depression and close 

to two in five had significant levels of anxiety across the pregnancy. Obese women had higher levels of 
depression (8.6 ± 4.3 vs. 7.6 ± 4.1; t[924] = 2.51, p = .012) and anxiety (37.4 ± 8.3 vs. 35.1 ± 8.5; t[924] = 2.50, p 
= .01). These women were also at 79% increased odds of potentially developing significant symptoms of 
antenatal depression (OR = 1.79, 95% CI [1.08, 2.96]). They may also potentially be at an increased risk of 
developing significant symptoms of antenatal anxiety (OR = 1.49, 95% CI [0.98, 2.28]).

Conclusion
Obese women may be at a higher risk of developing antenatal depression and anxiety, possible 
physiological and psychological sequelae. 
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Introduction
Inadequate or excessive weight gain during pregnancy is associated with poorer maternal–foetal outcomes; 
however, past work has been inconclusive as to the influence of antenatal depression on gestational weight 
gain (GWG). The present study sought to investigate the associations between symptoms of depression in 
the first trimester and suboptimal (inadequate or excessive) GWG.

Methods
The present analyses involved 818 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort 
with term births for whom final pregnancy weights were available. GWG was calculated as the difference 
between participants’ weights at the first antenatal visit (≤ GA 14 weeks) and the final pregnancy weight (≥ 
GA 37 weeks). Participants were classified into adequate and suboptimal weight gain groups according to 
the Institute of Medicine (2009) guidelines for their pre-pregnancy Body Mass Index (BMI). Symptoms of 
antenatal depression were measured using the Edinburgh Postnatal Depression Scale (EPDS) at the first 
antenatal visit; women with EPDS total scores ≥ 11 were classified as having significant depressive symptoms. 
Analyses were adjusted for ethnicity, education level, and the presence of co-morbidities such as diabetes 
and hypertension. 

Results
Three in five women were classified as having either inadequate or excessive weight gain; of these, one in 
five had significant levels of depression. Women with suboptimal GWG were found to have higher levels of 
depression in the first trimester (adjusted means = 8.2 vs. 7.6; F[1,812] = 4.16, p = .042) as compared to those 
whose GWG was in the adequate range for their BMI. Women with significant levels of depressive symptoms 
during their first trimester were also at 45% increased odds of developing suboptimal GWG (OR = 1.45, 95% 
CI [1.04, 2.02]). 

Conclusion
There is a significant number of pregnant women who may be under- or over-nourished during their 
pregnancy, which may increase their risk of obstetric complications. Reducing significant depressive symptom 
during the first trimester may potentially facilitate the development of adequate GWG. More still needs to be 
done to further investigate the influence and subsequently develop synergistic biopsychosocial interventions 
targeting women with suboptimal antenatal weight gain.
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Introduction
Inadequate or excessive weight gain during pregnancy is associated with poorer maternal–foetal outcomes. 
Symptoms of anxiety may potentially exacerbate behaviours associated with such suboptimal weight gain; 
however, little, if any, is known about the relationship between antenatal anxiety and gestational weight gain 
(GWG). The present study sought to investigate the associations between symptoms of anxiety throughout 
the pregnancy and suboptimal (inadequate or excessive) GWG.

Methods
The present analyses involved 819 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort 
with term births for whom final pregnancy weights were available. GWG was calculated as the difference 
between participants’ weights at the first antenatal visit (≤ GA 14 weeks) and the final pregnancy weight (≥ 
GA 37 weeks). Participants were classified into adequate and suboptimal weight gain groups according to 
the Institute of Medicine (2009) guidelines for their pre-pregnancy Body Mass Index (BMI). Symptoms of 
antenatal anxiety were measured using the state subscale of the State–Trait Anxiety Inventory (STAI-S) that 
participants completed at four time points in the pregnancy (during their first, second, and third trimester, 
and before parturition). Participants were classified into either Persistently High or Low/Moderate Anxiety 
based on the trajectory of their anxiety symptoms throughout their pregnancy (Lim et al., manuscript in 
preparation). Analyses were adjusted for ethnicity, education level, and the presence of co-morbidities such 
as diabetes and hypertension. 

Results
Three in five women were classified as having either inadequate or excessive weight gain; of these, 15% were 
classified as being in the persistently high anxiety trajectory. Women with persistently high anxiety symptoms 
throughout the pregnancy were at 52% increased odds of developing suboptimal GWG (OR = 1.52, 95% CI 
[1.00, 2.45]). 

Conclusion
There is a significant number of pregnant women who may be under- or over-nourished during their 
pregnancy, which may increase their risk of obstetric complications. Improving significant anxiety symptoms, 
especially for women with persistently high levels during the pregnancy, may potentially reduce the 
development of suboptimal GWG. There may thus potentially be an even greater imperative to intervene 
early and develop sustainable behavioural interventions for pregnant women with significant levels of anxiety.

Use of IADPSG Criteria for Screening of Gestational Diabetes Mellitus
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Introduction
Singapore has one of the highest incidences of gestational diabetes mellitus (GDM) in the world. There is 
limited data on the impact of the new IADPSG (International Association of the Diabetes and Pregnancy 
Study Groups) criteria on the diagnosis for gestational diabetes (GDM) in South East Asia.

Methods 
KK Women’s and Children’s Hospital (KKH) offers gestational diabetes (GDM) screening to all pregnant 
patients at their 24 to 28 weeks gestation. Screening is done by the 75-gram Oral Glucose Tolerance Test 
(OGTT), increasingly with fasting, 1 and 2 hr glucose levels using the IADPSG criteria, a switch from the old 
WHO 1999 criteria.

Results
A cohort of 8732 patients was screened with the three-point IADPSG criteria criteria from July 2016 to June 
2017. Based on the three-point IADPSG criteria, the incidence of GDM was 15.2%. Based on the old WHO 
1999 criteria (two-point 0 & 2 hour), the GDM incidence was 14.5% which was lower. Both were higher than 
the two-point IADPSG (0 & 2 hr) GDM incidence of 10.6%. Adding the 1 hr parameter to the two-point test of 
0 & 2 hr using IADPSG criteria, increased the incidence of GDM from 10.6% to 15.2% (an absolute increase of 
4.6% with a relative increase of 43.4%).

Conclusion
With the increasing adoption of the three-point IADPSG criteria, it is expected that the incidence of GDM 
will rise significantly. The 1 hr IADPSG parameter is important and should best not be omitted, to ensure 
optimal detection. However the extent of incidence rise is not high as doubling or tripling of the rates as 
initially feared in our hospital in this large study.
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Diabetes and gestational diabetes mellitus (GDM) is an urgent global problem, where Asian & Oceania 
ethnicities are particularly prone. This is an issue which many countries in Asia & Oceania are rightly focusing 
on now. In Singapore, Prime Minister Lee Hsien Loong, in his National Day Rally speech on Aug 2071, 
highlighted three long-term issues (building up pre-schools, fighting diabetes and making Singapore a Smart 
Nation) which are integral to the future well-being of the nation. Health care professionals play a crucial 
leadership role in fighting diabetes. The Singapore Ministry of Health (MOH) declared ‘War on Diabetes’ in 
April 2016. Many worthwhile national initiatives have since started. The launch of College of Obstetrics & 
Gynaecology Singapore (COGS) National GDM Guidelines will add to the national effort.

We hope this meeting which brings together clinicians, nurses and health professionals to discuss on 
Gestational Diabetes Mellitus (GDM), obesity and metabolic diseases for women and children, can help with 
the battle against diabetes in Asia-Oceania. This meeting combines education, research, academic 
consensus & advocacy on the screening and management diabetes and GDM from the antenatal period to 
the postnatal period.

The keen support from various hospitals and organisations in countries of Asia-Oceania will help ensure the 
success of this very important meeting. The experts in this meeting can share their findings and perspectives 
with everyone in the meeting. Together we will be able to overcome the challenges of this new metabolic 
epidemic.

Singapore’s Perspectives of Diabetes in Pregnancy: IPRAMHO & Singapore-Asia Diabetes in Pregnancy 
Initiatives
Kok Hian TAN1,2 
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Singapore MOH declared ‘War on Diabetes’ in April 2016 to reduce the heavy burden of this disease for our 
population in terms of prevalence, mortality and morbidity. The best preventive efforts start upstream from 
preconception and at conception in the womb to the early childhood years and thus the optimal strategy for 
the ‘War on Diabetes’ must necessarily begin with effective battles against diabetes at this early phase. 
Integrated Platform for Research in Advancing Metabolic Health Outcomes of Women and Children 
(IPRAMHO) & Singapore Diabetes In Pregnancy Program (SDIP) Initiatives focused preventive efforts at 
preconception, pregnancy and early childhood. 

IPRAMHO is a Singapore National Medical Research Council (NMRC) funded joint collaborative pot centre 
grant awarded to KK Women’s and Children’s Hospital (KKH), SingHealth Polyclinics (SHP) & National 
Healthcare Group Polyclinics (NHGP). This is a unique collaborative centre grant where both Singapore 
public primary health care providers (SHP & NGHP) have come together to work with KKH, the largest tertiary 
and main referral centre for Paediatrics, Obstetrics and Gynaecology in Singapore, on collaborative 
metabolic health research in women and children, aligning with RIE2020 goals and KPIs. 

IPRAMHO programs study & explore determinants of effective care and explore models of care for primary 
metabolic care as well as look at effectiveness of redesign of care to enable advancement in metabolic 
health.  A metabolic registry for women and children in the primary care is envisioned to enhance metabolic 
health research for the hub and for the future. The prevention and management (and its evaluation of patient 
care, provider structures, systems and models) of on Gestational Diabetes Mellitus (GDM) and obesity must 
start early (fetus in the womb, infant & child) rather than at a later stage of life to gain the optimal preventive 
value and maximum leverage on life quality (QALYs).  This research can propel Singapore primary care from 
segmented primary care providers to be a leading global multi-professional metabolic health research hub 
for the complex challenge of advancing metabolic health with effective population prevention strategies and 

optimal diabetes and weight reduction programs, supported by evidence based collaborative joint research.
The Singapore-Asia Diabetes in Pregnancy is supported by the SingHealth-Duke NUS OBGYN ACP 
Singapore & Asia Diabetes in Pregnancy (SEADIP) Academic Program. SEADIP support this national war on 
Diabetes by bringing together clinicians, nurses and health professionals from local and international 
organisations to discuss on GDM, obesity and metabolic diseases for women and children. To move forward, 
it is important to have policy and management consensus at national, regional and international levels, 
incorporating evidence based practices. An Asian research network meeting on GDM and metabolic health 
to generate evidence to guide strategy can further aid the process.

Gestational Diabetes Mellitus in China
Jun Jim Zhang 
Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, China

Introduction
Like in many parts of the world, China has also experienced a rapid rise in the prevalence of gestational 
diabetes mellitus (GDM) during pregnancy in recent years. We conducted a literature search and data 
analyses to examine the prevalence and risk factors of GDM in Chinese women. 

Methods
We performed a systematic search in English and Chinese literature on the epidemiology of GDM in recent 
years. We also analyzed data from the China Labor and Delivery Survey and a large cluster randomized RCT 
with 20 hospitals in Shanghai. 

Results
China used to use ADA diagnostic criterion but the Guideline changed to IADPSG criterion in 2014. 
Although there is no reliable statistics on how GDM is diagnosed in current clinical practice across China, 
anecdotal inquires revealed that some obstetricians are still using the ADA criterion.  The prevalence of GDM 
varied from 0% to 24.4% in 75 hospitals participated in the China Labor and Delivery Survey with both mean 
and median of 9.8% in 2015-2016. In Shanghai, the mean prevalence was 13.6% in 2016, ranging from 4.8% to 
32.8%. The main risk factors for Chinese women are older age, higher BMI and multiparity in a multivariable 
analysis. The main treatment of GDM is dietary management and insulin.  

Conclusion
China has a GDM prevalence around 10% while Shanghai has 13.6%. However, there is a large variation 
among hospitals. Both ADA and IADPSG diagnostic criteria are currently being used in practice despite that 
the national Guideline has changed in 2014. 

Predictive Risk Models & Factors for GDM and the Subsequent Development of Type 2 Diabetes
Satvinder Singh DHALIWAL1, Seng Bin ANG2, Kok Hian TAN2

1  School of Public Health, Curtin University, Australia
2  KKH Women’s and Children’s Hospital, Singapore

Gestational diabetes mellitus (GDM) is a major risk factor for type 2 diabetes. There is significant variation in 
the risk of GDM by race-ethnicity group. The incidence of both GDM and type 2 diabetes is exceedingly high 
in South Asian populations. 

Prediction models are increasingly used to supplement clinical reasoning and decision making in modern 
medicine. Numerous prediction models for gestational diabetes mellitus (GDM) have been developed, but 
their methodological quality is unknown. There is a need to objectively review all studies describing 
first-trimester prediction models for GDM and assess their methodological quality. There is also a need to 
systematically review studies examining risk factors for the development of type 2 diabetes among women 
with previous gestational diabetes.  

Risk prediction models use covariates or predictors to explain and estimate the absolute probability or risk 
that a certain outcome is present (diagnostic prediction model) or will occur within a specific time period 

(prognostic prediction model). These models are applied to an individual with a particular predictor profile. A 
model refers to the mathematical function which relates the presence or occurrence of the outcome of 
interest to a set of predictors. There are two outcomes of interest: GDM and type 2 Diabetes. Predictors may 
include variables from subject demographics (e.g., age, ethnicity and BMI), physical examination results, and 
may also include genetic markers.

Discrimination and calibration are key aspects of assessing the performance of prediction models. 
Calibration is the agreement between the probability or risk of developing the outcome of interest within a 
certain time period as estimated by the model and the observed frequencies of the outcome. Discrimination 
is the ability of a predictive model to distinguish individuals who experienced the outcome from those who 
are free of the outcome.

The important and different aspects of model development, from design to reporting, how to estimate a 
model’s predictive performance and the potential optimism in these estimates using internal validation 
techniques, and how to quantify the added or incremental value of new predictors or biomarkers to existing 
predictors, will be discussed. The assessment of model performance will be illustrated using the following 
measures: Area under the ROC curve (AUC or c-statistic), sensitivity, specificity, positive predictive value, and 
negative predictive value, internal and external validity.

Prediction model development should follow a rigorous methodology. Developed models first and foremost 
need to provide accurate and both internally and externally validated. External validation is recommended to 
enhance generalizability and assess their true value in clinical practice. The adoption of such models must 
guide physician’s decision making and an individual’s behaviour, and consequently improve individual 
outcomes and the cost-effectiveness of care.

Management of Transition Care for Gestational Diabetes Mellitus Patients in KKH
Asmira Bte Mohamed Rahim
Obstetric Day Care (ODAC), KKH, Singapore

Background
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women which also impose them to a higher risk of developing T2DM later. Therefore it is important 
to ensure optimal care management of GDM through good antenatal care and compliance to postpartum 
follow up. This study aims to determine the uptake rate for antenatal and postnatal care programme and to 
identify the reasons and antecedent factors associated with non-compliance throughout the journey from 
diagnosis of GDM until postnatal, creating insights for early education and intervention for the GDM 
patients.

Oral Glucose Tolerance Test (OGTT): All pregnant women in KKH will undergo a universal screening of 3- 
point OGTT blood test using IADPSG guidelines at 24-28 weeks of gestation. 
Supervised Blood Sugar Profile (SBSP): Patients who are diagnosed with GDM are advised to attend a 1 day 
educational programme in ODAC where they will be educated on the importance of monitoring the blood 
sugar level. They will be taught on how to perform self- monitoring using a glucometer at every pre and post 
meals. Dietary advice by dietician will also be emphasize. 

Post Delivery: Patients are required to attend the 6 weeks postnatal checkup in KKH where 2- point OGTT 
blood test will be performed followed by doctor consultation.

Methods
Out of 11183 patients screened for OGTT in September 2016 to September 2017, 1599 have a positive 
IADPSG results and diagnosed with GDM. Nurse navigator will call to enrol them to attend the 1 day 
educational programme in ODAC. Out of the 12 months period, 87.5% attended the programme while 
12.5% were defaulters.

Total of 12752 deliveries were recorded last year in September 2016- September 2017. Postnatal patients are 

tracked based on the delivery months which matched with the GDM numbers and the number of postnatal 
uptake rate for the postnatal follow up were manually extracted from the system provided. 

The compliance rates were determined by matching delivery records of GDM patients with OGTT test done 
within 3 weeks from the delivery date. Antecedent factors such as patient demographics, antenatal OGTT 
results and reasons for no-show and declining appointments were analyzed to determine any significant risk 
factors for defaulting on the postnatal OGTT.

Results
The mean SBSP attendance rate and postnatal OGTT compliance rate over the study period were about 
76.2% and 50.3% respectively. Common reasons for the defaulters include childcare issues, work 
commitments, financial difficulties, patient felt unnecessary to attend the 1 day programme, not delivering in 
KKH and while some patients remained uncontactable. 

Postnatal patients will be required to come back within 3 weeks for the checkup and PN OGTT. Tracking of 
patients shall be continuous annually after delivery. Collaboration with other healthcare institutions are 
encouraged to ensure the patients are consistent in the follow up. This shows a well- developed model 
system for optimal care of the GDM and follow up. 

Conclusion
The results of the analyses identified possible reasons and factors that are associated with non-compliance 
and no-shows for various care programme. These insights can potentially aid in guiding interventions and 
processes to improve the care of GDM patients.

How do Physicians Engage their Patients in Obesity Management? Insights from the 5’A”s Approach
Tan Ngiap Chuan1,2, Jean-Jasmin Lee2,3, Ang Seng Bin2,3

1  Department of Research, SingHealth Polyclinics, Singapore
2  SingHealth-Duke NUS Family Medicine Academic Clinical Program, Singapore
3  Family Medicine Service, KKH, Singapore

Introduction
Primary care (PCP) or Family physicians (FP) are the first line of contact for individuals with overweight or 
obesity. The latter may not bring this topic up for discussion easily due to stigma or being overshadowed by 
other acute or pressing concerns. Nonetheless, there are strategies for the PCP or FP to engage and open 
up channels for deliberation of this prevalent risk factor for many metabolic disorders. The 5As approach is 
one such strategy.

Methods
FPs from public primary care department and institutions in Singapore (KKH, SHP, NHGP) led a qualitative 
study to explore the strategies used by polyclinic physicians or private general practitioners to interact with 
their patients on weight management. The qualitative data from the interviews were then analyzed to identify 
emerging themes, which the authors framed under the 5As model (Ask, Assess, Advise, Agree and Assist)

Results
The results have been published in Proceedings of the Singapore Healthcare, which are adapted for 
presentation at this meeting. PCP and FPs faced challenges in engaging individuals with weight issues but 
they had implemented strategies to address these challenges.

Conclusion
PCP and FP varied in their engagement of patients in obesity management. The 5As model, if adopted 
consistently by physicians, presents an opportunity to systematize our approach towards managing obesity in 
the community.

Challenges of Gestational Diabetes Management in Primary Care
Tang Wern Ee1, Teh Kailin2, Darren Seah3, Lee Eng Sing4

1-3  Family Medicine Development, NHGP, Singapore 
1,4  Clinical Research Unit, NHGP, Singapore 

Gestational Diabetes Mellitus has been shown to have potential serious, long-term consequences for both 
mother and baby, including a predisposition to obesity, metabolic syndrome, and Type 2 diabetes mellitus. 
The role of primary care in the long-term management of patients with gestational diabetes mellitus has 
often been overlooked. A review of the literature on the challenges of gestational diabetes management and 
diabetes prevention programmes will be presented and applications to primary care in Singapore discussed.

Launch of College of Obstetrics & Gynaecology Singapore (COGS) National GDM Guidelines
Welcome Address
Gestational Diabetes Guidelines for Singapore
Yong Tze Tein, Department of Obstetrics and Gynaecolgy, Singapore General Hospital

Hyperglycemia, one of the common conditions in obstetrics, parallels the occurrence of obesity, impaired 
glucose tolerance and diabetes in a population. The obesity and diabetes epidemic plus the later age of 
childbearing is predicted to cause a further rise in this condition.

Worldwide prevalence of gestational diabetes varies widely (between 1-28 %) due to ethnic differences and 
differing screening and diagnostic criteria used. The International Diabetes Federation estimates that one in 
six livebirths are to women with hyperglycemia, 84% due to gestational diabetes mellitus and 16% due to 
existing diabetes. 

 It is hypothesized that an abnormal intrauterine environment can mediate lifelong changes through 
epigenetic changes. Hence, hyperglycemia in pregnancy affects not only the individual but has a potential far 
reaching effect on the offspring and hence the family and the community. Although we know of the effects of 
hyperglycemia and its implication on pregnancy, there is still much to learn. And it is with this in mind that the 
College of Obstetrics and Gynaecology (Singapore) commissioned the guideline on Gestational Diabetes so 
that we all have a nationwide criteria and screening to ensure optimal outcome for our mothers and their 
babies. Most mothers would be able to acquire optimal glucose control with changes in diet and increased 
exercise, all of which may prevent or delay development of frank diabetes. As health professionals, we should 
also support mothers to breastfeed as this has been shown to reduce diabetes and obesity in the offspring 
and mother.  

GDM Screening Rationale
Kok Hian TAN1,2 
1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  SingHealth Duke-NUS OBGYN ACP, Singapore

From 1 January 2016, KK Women’s and Children’s Hospital (KKH) and Singapore General Hospital (SGH), 
started to provide universal gestational diabetes (GDM) screening to all pregnant patients at 24 to 28 weeks 
gestation using the International Association of the Diabetes and Pregnancy Study Group (IADPSG) criteria, a 
switch from the past 1999 WHO criteria after many decades. This has since led to all hospitals in Singapore 
following suit. The changes were in response to the high and increasing prevalence of GDM, and in line with 
recommendations from the several local studies (including cost effectiveness study) and international studies, 
calling for universal screening with evidence based criteria. 

Our local incremental cost-effectiveness analysis of GDM screening strategies revealed that universal 
screening is cost effective and is highly dependent on 2 parameters – the prevalence of GDM and estimated 
effectiveness of intervention. 

Unlike pre-eclampsia which is known as a disease of theories, gestational diabetes mellitus (GDM) is literally 
a disease of criteria. The plethora of criteria has confused and confounded evidence based medicine 

practices in GDM screening, seriously delaying their introduction and entrenching old non-evidence based 
practices. 

An important source of evidence based data is from the international HAPO (The Hyperglycemia and 
Adverse Pregnancy Outcome) study of which KKH was one of the 15 participating centres of this 
multinational, ethnically diverse cohort of �25,000 women. Each glycaemic value time point is independently 
pegged to a certain odds ratio of adverse outcome, on a linear progressive basis. The mmol/l (mg/dl) 
threshold criteria of IADPSG of FPG 5.1 (92); 1-h PG 10.0 (180) and 2-h PG 8.5 (153) corresponded to the 
predefined value for OR of 1.75 based on consensus. As an example, the old WHO criteria of FPG 7.0 & 2-h 
PG 7.8 mmol/l has internal inconsistency as FPG was pegged at a high > 3 OR and 2-h PG at a low 1.5 OR, 
resulting in disproportionate vast majority of ‘GDM’ picked up by 2-h PG value. 

Each of the 3 IADPSG time points is vital and contributes independently to detection of GDM. In our first 
cohort of 366 patients screened with the three-point IADPSG criteria, the added 1-h parameter contribution, 
from the two-point test of 0-h & 2-h to three-point 0-h,1-h & 2-h, increased the incidence of GDM from 17.4% 
to 23.2% (an absolute increase of 5.8% with a relative increase of 32.8%).

The change for more evidence based in screening has finally come worldwide, although the dust has not fully 
settled yet as more research and evaluation of the IADPSG criteria still need to be done, to convince the rest. 
In addition, with rapidly advancing technology and the advent of non-invasive continuous automated 
glucose profiling, this will push us to new boundaries of more precise evidence based criteria in the near 
future.

Clinical Management of GDM
Tan Lay Kok
Department of Obstetrics and Gynaecology, Singapore General Hospital

Clinical management of GDM has the following objectives:
1. prevention and surveillance for adverse maternal and fetal/neonatal outcomes secondary to uncontrolled  
 maternal hyperglycaemia
2. education about long term consequences to maternal health and the necessary interventions to optimise  
 outcomes.

Management is multi-pronged and is best effected through a multi-disciplinary effort involving the 
obstetrician, endocrinologist, dietician, nurse coordinator, diabetic counsellor, anaesthetist and 
neonatologist. Education of the GDM patient is most important as a practical problem encountered in 
clinical practice is poor patient compliance and adherence to management. Dietary management or medical 
nutrition therapy (MNT) is the cornerstone of management, and has to be individualized to the patient taking 
into account her daily work and meal schedules, physical activity, body mass index and cultural 
characteristics, while aiming to achieve euglycaemia and preventing ketosis, providing adequate maternal 
weight gain and contributing to fetal wellbeing. Patients are engaged in self-monitoring of blood glucose 
levels, with targets similar to those for pre-existing diabetes. This in itself is a common issue with patient 
compliance and adherence, and serial Hba1c is often used in clinical practice as a concomitant surveillance 
tool, granted its limitations in pregnancy.  Failure to achieve targets with MNT and exercise alone will then 
require pharmacological intervention, either with oral hygoglycaemic agents (most commonly metformin), or 
a basal-bolus regimen of insulin, or both. Dosages need to be titrated individually to patients and also with 
progression of pregnancy as the pregnancy induced insulin resistance increases.
 
GDM is associated with an increased risk of pre-eclampsia which has to be looked for at every antenatal visit. 
Fetal surveillance, particularly the detection of abnormal fetal growth and macrosomia, is very important and 
will be covered by the other speakers. The degree of control of GDM plays an important role in the timing of 
delivery. The use of tocolytics and antenatal corticosteroids in preterm labour and birth can worsen glucose 
control and adjustments in insulin may be necessary.
 
The issue of the timing and mode of delivery (covered by the other speakers) requires careful consideration 

of both medical and obstetric factors, and must involve the wishes of the patient, the importance of the latter 
being highlighted recently by the Montgomery vs Lanarkshire case significantly changing informed consent. 
Postpartum care in the form of repeating the OGTT and annual testing is often the weakest link in GDM 
management, and is extremely important given that many GDM women may in fact by undiagnosed 
pre-existing diabetics, and that GDM itself increases the woman’s lifetime risk of developing Type 2 diabetes.

In-utero Issues of Gestational Diabetes in KK Hospital  
Ann M Wright
Department Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

This talk will cover the risks posed to mother and fetus prior to delivery once a diagnosis of gestational 
diabetes has been made and aims to show how these risks differ from those facing low risk mothers as well 
as pregnant women with pre-existing diabetes.

Delivery Issues of GDM - Prevention & Management
Shephali Tagore
Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital

Good glycemic control is important in labor. The mode and timing of delivery depends on the control of 
GDM. Women with poorly controlled GDM may have to be delivered earlier depending on the severity. Strict 
adherence to the protocol for intravenous fluids and insulin is essential in labor to avoid both hyper and 
hypoglycemia. Detailed counselling is essential with regards to mode of delivery in ultrasound diagnosed 
macrosomia, major complication being shoulder dystocia. Women should be managed with multidisciplinary 
team of obstetricians, anesthetists and endocrinologists.

Diabetes in the General Population
Yong Mong BEE1,2

1  Department of Endocrinology, Singapore General Hospital, Singapore
2  SingHealth Duke-NUS Diabetes Centre, Singapore

Diabetes is fast becoming a global health problem, with an estimated 422 million people living with diabetes 
in 2014. Singapore is not spared from this impending epidemic. The prevalence of diabetes in Singapore 
among those aged between 18 and 69 has risen from 8.2% in 2004 to 11.3% in 2010. This parallels the rising 
prevalence of obesity in Singapore. The number of adult diabetic patients in Singapore is expected to rise to 
1 million in 2050. Diabetes is a costly disease to manage. Diabetes cost Singapore more than $1 billion in 
2010 and this is expected to soar beyond $2.5 billion by 2050.

Diabetes can adversely affect the vasculature in multiple organs. Despite extensive and intensive research, it 
is disappointing that vascular complications of diabetes continue to compromise the quantity and quality of 
life for patients with diabetes. A local study has shown that 1 in 5 patients with diabetes die within a year of 
lower limb amputation. Therefore, any strategy to curb the diabetes epidemic has to start upstream.

Pre-diabetes is characterized by the presence of blood glucose levels that are higher than normal but not yet 
high enough to be classified as diabetes. Both impaired fasting glucose (IFG) and impaired glucose 
tolerance (IGT) are pre-diabetic states. Around 14% of Singaporeans have IGT, and without lifestyle changes, 
at least 35% will progress to develop diabetes within 8 years. Pre-diabetes is asymptomatic but predisposes 
individuals to cardiovascular disease. Evidence from other countries has shown the efficacy of lifestyle 
interventions for reducing diabetes conversion among individuals with IGT. SingHealth Duke-NUS Diabetes 
Centre has commenced a new study to understand the effectiveness of a diabetes prevention programme in 
Singapore. The data that we gather from the study will be critical in helping us understand the impact of such 
interventions on our local population.

Postpartum and Lifetime Metabolic Prevention & Management Perspectives
Ang Seng Bin
Family Medicine Department, KK Women’s and Children’s Hospital

Prevalence of Gestational Diabetes Meillitus (GDM) in Singapore was at a high of 17.6% in the GUSTO study.  
Women with a history of Gestational Diabetes Mellitus have a 7-fold increased risk of developing diabetes 
mellitus (DM) later in their lives.  Strategies to decrease the risk of progression of women with history of GDM 
are crucial to improve the cardiovascular health of women. Breast feeding in terms of intensity and duration 
has been shown to lower the progression to DM in women with history of GDM over 2 years and as such 
should be strongly encouraged.  Lifestyle modifications in terms of diet and physical activity has been should 
to reduce the progression to DM in the Dibetes Prevention Program and the Nurses’ Health Study II.  
Metformin use has also been associated with reduced progression to DM in the Diabetes Prevention 
Program.  With good evidence for early intervention, a good strategy to improve the health of women with 
GDM to reduce or even prevent the progression to DM.

Gestational Diabetes in Australia
Shub A
1  Perinatal Department, Mercy Hospital for Women, Australia 
2  University of Melbourne, Department of Obstetrics & Gynaecology, Mercy Hospital for Women,   
 Heidelberg VIC 3084

Gestational diabetes is an increasingly common diagnosis in Australia. Changes in maternal demographics 
including older age of pregnancy, increasing BMI and increasing ethnic diversity have contributed to this 
increase. In addition, Australia adopted the IADSPG criteria for Gestational diabetes in 2015, having 
previously used the ADIPS criteria.

The increasing rates of GDM have placed additional burden on hospitals, with increasing requirements for 
endocrinologists, diabetes educators and increasing rates of induction, ultrasound services and electronic 
fetal monitoring in labour.

Recent data suggest that rates of GDM in many metropolitan hospitals are around 15%. This is a significant 
increase on previous rates in Australia of 12 %.

Controversy exists in Australia over treatment targets for gestational diabetes and management strategies 
including the use of insulin and of oral hypoglycaemics.  

The detection of undiagnosed Type 2 diabetes in pregnancy, and long term follow up to prevent and detect 
Type 2 diabetes after pregnancy remains an important facet of pregnancy care.

Maternal Lipid Profiles and Gestational Diabetes Mellitus
Wang Dongyu
Department of Obstetrics and Gynecology, The First Affiliated Hospital of Sun Yat-sen University, Guangzhou 
510080, Guangdong, China

According to the result of the Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study, the 
International Association of Diabetes and Pregnancy Study Groups (IADPSG) reset the diagnostic cut-off of 
the OGTT to 5.1-10.0-8.5 mmol/L in 2010. Further, the American Diabetes Association (ADA), WHO and the 
International Federation of Gynecology and Obstetrics (FIGO) also adjusted their criteria for screening GDM 
in 2011, 2013 and 2015, respectively. After using the IADPSG criteria since 2011, GDM affects about 17.5% of 
pregnant women in the Chinese population. The prevalence is also growing in the global population. In 
these two years, the government in China has ended the one-child per family policy and instead implements 
the universal two-child policy. Thus the maternal age is increasing and GDM prevalence is rising further.

Increasing risks of GDM and its complications were associated with increasing BMI in the Chinese pregnant 

population, which were similar to the other ethnic studies. Considering the prevalence of obesity in China 
and other Asia countries are lower than those in the western countries, the risks of GDM and other 
complications should be decreased in Chinese pregnant women. Nevertheless, the facts are on the contrary. 
The occurrence rate of GDM is relatively higher than many western countries in spite of the larger proportion 
of underweight and normal weight pregnant women in China. Whether the factors associated with GDM in 
the underweight group are different from those in the overweight and obese group need to be addressed.
Dyslipidemia is a key metabolic abnormality related to insulin resistant status, which may lead to short- and 
long-term complications for both mothers and their offspring, like gestational diabetes mellitus, 
preeclampsia, preterm birth and large-for-gestation-age infants. A previous prospective observational study 
in our hospital has showed that triglyceride to high-density lipoprotein cholesterol (TG/HDL-C) ratio in 
combination with HbA1c and pre-pregnancy BMI can be good markers to predict the risks of GDM and 
delivering LGA infant. In the last year, a retrospective cohort study was performed to evaluate the correlation 
between maternal lipid profiles at second trimester and pregnancy outcomes after grouping pregnant 
women by pre-pregnancy BMI. Pre-pregnancy BMI was classified into three groups (underweight, normal 
weight and overweight/obese). Lipid profiles were measured at the time of oral glucose tolerance test during 
24-28 gestational weeks.

We analyzed the data in the last two years. The occurrence of GDM was 21.9%, pregnancy-induced 
hypertension was 4.1%, large-for-gestational-age infant was 5% and small-for-gestational-age infant was 
10.3% in this study. Triglyceride and TG/HDL-C ratio were both independently associated with GDM and 
other complications in different pre-pregnancy BMI groups. But the associations between other lipid 
parameters and GDM or other adverse pregnancy outcomes (such as LGA) were inconsistent in different 
pre-pregnancy BMI groups.

Clinical Features of Gestational Diabetes at Keio University Hospital in Japan
Tanaka M1, Miyakoshi K1, Saisho Y2, Kasuga Y1, Ikenoue S1, Ochiai D1

1  Department of Obstetrics and Gynecology, Keio University School of Medicine, Japan
2  Department of Internal Medicine, Keio University School of Medicine, Japan

Introduction: In Japan, the International Association of Diabetes and Pregnancy Study Group (IADPSG) 
recommendation was adopted since July 2010, although the screening strategy depends on hospitals. The 
aim of this study is to investigate clinical features of gestational diabetes (GDM) by the new IADPSG criteria.

Methods: We retrospectively reviewed a total of 2314 women (GDM, 364; normal glucose tolerant [NGT], 
1952) with singleton pregnancy who underwent perinatal care between 2011 and 2015 at Keio University 
Hospital. Excluded from the study were cases with type 1 or type 2 diabetes, overt diabetes in pregnancy, 
fetal anomalies, and insufficient clinical information. All women found to have GDM underwent 
self-monitoring of blood glucose measurements as well as dietary management. Insulin treatment was 
initiated when dietary treatment did not achieve the glycemic goal. Perinatal outcomes were compared 
between the GDM and NGT groups.

Results: Of 364 women with GDM, 131 needed insulin treatment. There were no significant differences in the 
occurrence of preeclampsia (PE) and gestational hypertension (GH) between the GDM and NGT groups 
(2.5% vs 2.4% and 1.1% vs 1.4%). The prevalence of large-for-gestational age (LGA) and small-for-gestational 
age (SGA) were comparable between the GDM and NGT groups (9.4% vs 9.1% and 7.7% vs 5.5%). When 
analyzing term deliveries (GDM, 297; NGT, 1665), there were no significant differences in the occurrence of 
PE, GH, LGA, and SGA between the two groups.

Conclusion: Perinatal outcomes were comparable between women with GDM under the optimal glycemic 
control and NGT.

The Screening and the Management of Gestational Diabetes and Diabetes Complicating Pregnancy in 
the State of Negeri Sembilan and Specifically the Tertiary Hospital of Hospital Tuanku Jaafar 
Seremban, Malaysia
Krishna Kumar Hari Krishnan, Obstetrics & Gynaecology Department, Hospital Tuanku Jaafar Seremban, 
Malaysia

Introduction: This will be an introduction on the current system of the screening, treatment and the 
management of women who have gestational diabetes and diabetes complicating pregnancy in the state of 
Negeri Sembilan and specifically in the main state hospital of Hospital Tuanku Jaafar Seremban
Methods: It is a retrospective review as well as experience in the system and the changes over the years in 
changing the screening and the management of patients of the 2 above diseases.

Results: Screening
Initially screening was risk based on the first national perinatal care manual which was risk factors based. The 
perinatal care manual was updated and the age of 35 was reduced to 25 years. Later, universal screening was 
implemented.

Monitoring: The patients were referred to the dietician and a repeat Blood Sugar Profile (BSP) was done 
after 3days. If 2 BSP were abnormal, they were referred to the hospital for insulin initiation. BSP was repeated 
every 3 days in the health centre until controlled and repeated after 2 weeks if normal. This was continued till 
delivery.

Treatment: First line of treatment was Medical Nutrition Therapy (MNT). If that failed insulin was initiated. If 
control was difficult initially basal insulin was initiated. In the past few years, metformin was introduced in the 
management.

Delivery: Those stable on MNT were delivered by dates. Those requiring medical treatment were initially 
induced at 38 weeks gestation. Based on the local perinatal mortality audits, this was subsequently reduced 
to 37 weeks gestation. Mode of delivery was based on obstetric indications

Outcomes: The perinatal mortality on the hospital has dropped from 22/ 1000 deliveries in 1991 to 8/1000 
deliveries in 2016. The perinatal mortality of the 2 group of diabetics was similar to the normal population. 
Even though all babies of mothers on treatment were admitted to the special care nursery for observation, 
majority were discharged well within 24 hours.

Conclusion: With the continuous audit and change of management as the evidence is obtained, we appear 
to have reduced the morbidity and mortality of babies of GDM and diabetic complicating pregnancies.

Management of Gestational Diabetes (GDM) in Kuala Lumpur General Hospital, Malaysia 
Muniswaran Ganeshan
Maternal Fetal Medicine Unit, Department of Obstetrics & Gynaecology, Kuala Lumpur General Hospital, 
Kuala Lumpur, Malaysia. 

The maternal and fetal implications of GDM is significant. The physical, social and emotional implications are 
substantial and the burden of the disease is enormous. A recent nationwide registry based (National 
Obstetric Registry of Malaysia) study showed that the incidence of GDM in Malaysia is 8.4%.

Despite recommendations for universal screening, the 2015 Malaysian Clinical Practice Guidelines 
recommend universal screening where appropriate; but also suggests a selective risk based screening for 
GDM as cost and resources are perceived to be limiting factors. The screening criteria includes maternal BMI 
≥27kg/m2, previous GDM or fetal macrosomia, first degree relative with diabetes, glycosuria at booking or 
those with obstetric complications such as polyhdramnios, fetal anomaly or unexplained intrauterine death. 
The diagnostic criteria is based on a 75g glucose load at O and 120 minutes with a fasting level of 5.1mmol/L 
and a 2 hours post prandial of 7.8mmol/L taken as significant levels for diagnosis. Targets of initiating therapy 
are fasting >5.3mmol/L and 2 hours post prandial value of >6.7mmol/L. Certain hospitals in Malaysia on the 

other hand adopt the National Institute of Health and Care Excellence (NICE) guidelines for diagnosis and 
management of GDM. 

Our own study which was published this year showed that maternal age of ≥ 25, booking BMI ≥27kg/m2, 
booking weight ≥80kg and previous hypertension are non-significant risk of developing GDM in Malaysia. 
Parity >5 was only associated with an OR of 1.02 (0.90-1.17, p value 0.717) while stillbirth has no significant 
association with the risk of GDM. An ideal screening criteria should precede disease complications and 
recent evidence does suggest that screening is a cost effective measure, especially among high risk 
population such as South Asians. 
Kuala Lumpur General Hospital uses a universal screening approach as per the 2015 NICE guidelines for 
diabetes in pregnancy. In light of the recent evidence, we use O, 60minutes and 120 minutes for screening 
following a 75g glucose load and we adopt a “tight” glycaemic control and advocate daily home glucose 
monitoring. Although the adherence is not 100%, we are in the midst of auditing our own practice and 
outcomes as the policy was only recently reviewed in July 2017. 

Universal Screening for GDM in Malaysia should be the way forward, especially with regards to reducing 
maternal and fetal complications as per World Health Organization, International Diabetic Federation, 
International Federation of Gynecology and Obstetrics and NICE guidelines. We are yet to adopt the 
International Association of Diabetes and Pregnancy Study Groups (IADPSG) recommendations. Although 
guidelines should be tailor-made based on local resources; there is an urgent need for standardization of 
care based on up to date evidence as the burden of GDM can be significantly reduced with the aim of 
improving maternal and fetal outcomes.

Gestational Diabetes Mellitus (GDM) Screening and Management in Central Women’s Hospital, 
Yangon, Myanmar
Swe Swe Myint
Obstetrics and Gynaecology Department, Central Women’s Hospital, Yangon, Myanmar

GDM is defined as any degree of glucose intolerance with onset or first recognition during pregnancy. GDM 
represents 90% of all cases of diabetes in pregnancies and prevalence of 1-14% has been noted. The prevalence 
has increased significantly. It was 7.5% in 2002 (Sandar win, 2002) and 12.19% in 2003 (Tint Swe Latt, 2003) in our 
hospital. The reasons for the rise were increased maternal age, increased obesity and increased screening.

GDM screening is done to pregnant women with risk factors according to WHO criteria at booking visit by 
using 75 gram OGTT (2 point WHO 1999 criteria). If the result is normal, repeat screening is done at 24-28 
weeks gestation. In cases of healthy pregnant women, 75g OGTT is offered when fetal macrosomia and 
polyhydramnios are developed in current pregnancy.

Pregnant women with GDM are managed by joint care with physician regarding life style changes and 
medication (Metformin /+ Insulin) if necessary. Extra care is provided to monitor maternal and fetal 
well-beings and to reduce morbidity and mortality. Intra-partum care plan is discussed. Life style changes 
(diet, exercise), importance of post-natal follow-up, contraception and risk of GDM in subsequent pregnancy 
are also counselled before discharged from hospital. At 6 weeks post-natal appointment, fasting blood sugar 
is measured to exclude Type II diabetes and referred to physician for further treatment if it is diagnosed. If 
not, HbA1c is offered annually.

As the prevalence of GDM in Myanmar is increasing, universal GDM screening to all pregnant women at 24 
to 28 weeks gestation, using the International Association of the Diabetes and Pregnancy Study Group 
(IADPSG) criteria need to be considered to detect more cases .However, it should be outweighed with costs 
of screening and extra workload as a developing country.

In conclusion, further research and international collaborations are needed to find out the actual prevalence 
of this disease and to reduce the morbidity and mortality. Central Women’s Hospital, Yangon, as the main 
tertiary hospital for maternal care, plays a central role and need to involve in various research for better 
understanding of this important disease.

Gestational Diabetes Mellitus (GDM) Screening and Management in Myanmar Hospitals
Yin Yin Soe
Department of Obstetrics and Gynaecology, University of Medicine 1, Yangon, Myanmar
Central Women’s Hospital, Yangon, Myanmar

In Myanmar, prevalence of obesity and Diabetes Mellitus is rising in general population according to 
National Survey on DM and risk factors for non-communicable diseases (NCDs) in Myanmar, 2014. The 
prevalence of GDM is also increasing ranging between 2.4% and 32.5% depending on the area of study and 
method and criteria of screening used. There is no data on prevalence of GDM in the whole country. 

In Central Women’s Hospital, Yangon, the prevalence of GDM ranged  between 7.5 % (Sanda Win, 2002) and 
12.19% (Tint Swe Latt, 2003).The prevalence of GDM in North Okkalapa General hospital, Yangon ranged 
from 18.6% ( Win Pa Pa, 2012) to 32.5% (Kyar Nyo Soe Myint , 2017).

Myanmar National guideline for screening of DM is high risk screening using two point test of 0 hour and 2 
hour 75 g OGTT and WHO criteria at first antenatal visit and at 24 to 28 weeks gestation. Universal screening 
is not practiced yet in Myanmar due to low resources.

Management of Diabetes in Myanmar hospitals is provided by joint care with Diabetic Physician and 
Obstetricians.  Life style management (diet and exercise), pharmacological management (metformin or 
Insulin therapy) self- monitoring of blood glucose and pre-pregnancy, intrapartum and postpartum care are 
provided by obstetricians. Midwives from rural areas refer mothers with DM and those with high risks for DM 
to district and regional hospitals for screening and further management. 

Myanmar Ministry of Health is aiming to reduce the prevalence, morbidity and mortality of DM and improve 
the maternal and fetal outcomes of Diabetes in pregnancy as part of the non- communicable disease control 
programme. The participation in IPRAMHO- Asia research network and survey to develop a consensus and 
study of point prevalence in obesity and GDM in our hospitals will provide an opportunity to improve the 
management of Diabetes in pregnancy in Myanmar.

Diagnostic Criteria for GDM in the Philippines and the IADPSG Criteria: Comparison of Maternal and 
Neonatal Outcome
Valerie T. Guinto, M.D., MSc., FPSMFM, FPSUOG
Chief, Section of Maternal-Fetal Medicine, University of the Philippines-Philippine General Hospital

Introduction: The Philippines belong to the countries with the highest prevalence of gestational diabetes 
mellitus. Many of these pregnancies end up with poor outcomes, partly due to inaccessible proper 
healthcare. The cut-off values for the diagnosis of GDM in the Philippines was based on both the WHO and 
the IADPSG, but with lower values with the objective to catch the pregnancies complicated with diabetes 
earlier for intervention.  A recent study by Dr. Marie Antonette Calinawagan and Dr. Joselito Santiago was 
done in the University of the Philippines-Philippine General Hospital comparing the maternal and neonatal 
outcomes using the Philippine standard with that of IADPSG.

Methods: The study was a prospective cohort study done in a tertiary academic institution in the Philippines.  
The Philippine Obstetrical and Gynecological Society recommended the cut-offs of >92 mg/dl (fasting 
plasma glucose) and > 140 mf/dl (2 hour plasma glucose) for the 75 g OGTT in its Clinical Practice Guidelines 
published in 2011. The diagnosis of gestational diabetes mellitus is given when there is at least one value 
elevated. The 2 groups (those diagnosed using the Philippine criteria and those diagnosed using the 
IADPSG criteria) were compared according to the mode of delivery, need for insulin, preterm delivery, 
postpartum hemorrhage, cost of medical care, birthweight, birth trauma, neonatal hypoglycemia, jaundice, 
congenital anomaly and stillbirth.  Descriptive statistical analysis was done.

Results: Compared with the Philippine criteria, those diagnosed using the IADPSG had less cesarean 
sections and a higher need for insulin therapy. There are no significant differences in the other outcome 
measures compared.

Conclusion: There is no significant difference in maternal and neonatal outcome among those diagnosed 
using the two criteria compared. Using the IADPSG criteria enabled the identification of patients who are at a 
higher risk for difficulty in controlling their blood sugar values.

Screening for Hyperglycaemia in Pregnancy in Raffles Women’s Centre, Singapore
Tony Tan Yew Teck   Clinical Director, Maternal Fetal Medicine, Raffles Women’s Centre, Singapore

Upon the release of the FIGO 2015 recommendations on hyperglycaemia in pregnancy, obstetricians in 
Raffles Women’s Centre, Singapore had a meeting in April 2015 and had the following consensus:
1. Adopt the FIGO 2015 terminology:
 a. Diabetes in pregnancy (DIP) where there is pre-existing DM or if FPG is >= 7.0 mmol/l and / or 2nd  
  hour PG is >= 11.1 mmol during pregnancy; and 
 b. Gestational diabetes mellitus (GDM) as any one of the following: FBG from 5.1-6.9 mmol/l, 1st hour  
  PG is >=10.0 mmol/l, and/or 2nd hour PG is 8.5-11.0 mmol/l. 
2. As recommended by FIGO 2015, we will offer routine screening for DIP in early pregnancy.  The following  
 blood tests would be included with the routine antenatal screening blood tests: random blood glucose  
 (RBG) and HbA1c either at 10 weeks together with our free bhCG/PAPP-A, or at booking (if booked after  
 10 weeks).  If RBG >= 11.1 with DM symptoms or HbA1c >= 6.5% (confirmed on repeat testing), then   
 manage as for DIP.
3. For the rest, we should perform 75 g OGTT at 24-28 weeks either through a targeted approach (i.e. for  
 those with PH GDM, FH DM, past adverse outcome associated with GDM, past big baby >3.6 kg (for   
 local) or >4 kg (for Caucasian), AC > 95th centile, glycosuria x 1 or 2, AMA >= 35 years old at booking,  
 Indians) or via a universal approach (i.e. every patient). [Most obstetricians in the centre now offer routine  
 screening for all patients.]
4. Once diagnosed with DIP or GDM, we will refer to the dietitian for diabetic diet, and advise regular   
 appropriate physical exercise and BSP.
5. BSP should be performed at least 7 x a week if patient on diet only, and 14 x a week if patient on   
 medication. We aim for fasting H/C at <5.3 mmol/l, 1st hour postprandial H/C at <7.8 mmol/l and 2nd hr  
 post prandial H/C at < 6.7 mmol/l.
6. If BSP persistently higher than the ranges for 1-2 weeks (for about 50% of readings or more) despite   
 optimal diet and physical activity, consider treatment with metformin and/or insulin.
7. If for metformin, counsel the patient that metformin may or may not adequately control the BSP, and   
 whilst increasingly prescribed, does not yet have long term safety data in pregnancy. If patient wants   
 metformin, start low with metformin 250 mg tds for 1-2 weeks, and adjust upwards to 500 mg tds if BSP  
 not well controlled, and then to maximum of 750 mg tds.
8. If metformin does not achieve good control or if insulin were to be started first line, refer to    
 endocrinologist.
9. Aim to deliver at 38-40 weeks for well controlled DIP or GDM. For those on insulin or are poorly   
 controlled, it has to be individualised. Offer elective CS if EFW > 4kg.
10. Check OGTT postnatally at 6-12 weeks visit for those with hyperglycaemia first diagnosed in pregnancy.  
 Counsel of the increased risk of developing type 2 DM later in life for the mother and the baby.

Gestational Diabetes Mellitus (GDM) in KK Women’s & Children’s Hospital Singapore
Serene THAIN1,2, Kok Hian TAN1,2

1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  SingHealth Duke-NUS OBGYN ACP, Singapore

The prevalence of GDM has increased significantly over the years. A KKH study (Tan KT & Tan KH, SMJ) in 
1994 showed a GDM rate of only 2.8% based on targeted screening of high-risk patients. From 1 January 
2016, KK Women’s and Children’s Hospital (KKH) and Singapore General Hospital (SGH) started universal 
gestational diabetes mellitus (GDM) screening for all pregnant patients at 24 to 28 weeks of gestation, using 
the International Association of the Diabetes and Pregnancy Study Group (IADPSG) criteria, switching from 
the previous 1999 WHO criteria after many decades. This has since led to all hospitals in Singapore following 
suit. These changes were in response to the high and increasing prevalence of GDM, and in line with 

recommendations from several local studies (including cost effectiveness studies) and international studies 
that called for universal screening with evidence-based criteria. With routine screening using the 2-point 
WHO 1999 criteria, Koh et al. (SJOG 2017) showed a GDM prevalence of 15.5%. The reasons for the rise were 
identified to be due to rising obesity, increasing maternal age and increased GDM screening. 
An important source of evidence-based data is from the international HAPO (The Hyperglycemia and 
Adverse Pregnancy Outcome) study of which KKH was one of the 15 participating centres. This was a 
multinational, ethnically diverse cohort comprised of �25,000 women. The Singapore (KKH) HAPO prevalence 
of GDM in Singapore was 25.1% among the 1787 participants in Singapore, based on the 3-point IADPSG 
criteria. In comparison, the other South-East Asian country, Thailand (Bangkok field centre) with 2,499 
participants had a GDM frequency of 23.0%. HAPO demonstrated a linear relationship between glycaemic 
levels and adverse outcomes.  It is also important to note that each of the 3 IADPSG time points contributes 
independently to the detection of GDM. In our first cohort of 366 patients screened with the three-point 
IADPSG criteria, the added 1-h parameter contribution from the two-point test of 0-h & 2-h to three-point 
0-h, 1-h & 2-h, increased the incidence of GDM from 17.4% to 23.2% (an absolute increase of 5.8% with a 
relative increase of 32.8%).

Ministry of Health (Singapore) declared a War on Diabetes in April 2016, aiming to reduce the heavy burden 
of this disease for our population in terms of prevalence, mortality and morbidity. The availability of data 
from routine screening of mothers for GDM will be a boon for our health service improvement and research. 
It will help us to better define our pregnant population for future pregnancy studies and allows us to embark 
on the next level of research to tackle the challenges that diabetes brings. These include determining the 
best follow-up strategy for patients with GDM, and prevention of diabetes in our population starting from 
the womb. KKH as the main hospital for maternal care plays a central role and is involved in various research 
cohorts (GUSTO, NORA, S-PRESTO, BIOMA & IPRAMHO) to better understand this important disease.

Gestational Diabetes Mellitus (GDM) – National University Hospital Singapore
Claudia Chi
Department of Obstetrics and Gynaecology, National University Hospital, Singapore 

Gestational diabetes mellitus (GDM) affects approximately 20% of pregnancies in Singapore, one of the 
highest rates in the world. The Growing Up in Singapore Towards healthy Outcomes (GUSTO) birth cohort 
study, which recruited 1136 pregnant women from KK Women’s & Children’s Hospital and National University 
Hospital (NUH) in 2009-2010, found risk based screening failed to detect half of the GDM cases in Asian 
women.

In January 2017, GDM screening at the National University Hospital (NUH) had changed from risk based 
screening to universal screening at 24-28 weeks’ gestation. The GDM diagnostic criteria used was also 
switched from the World Health Organization (WHO) 1999 criteria to the International Association of 
Diabetes and Pregnancy Study Groups (IADPSG) 2010 criteria. 

Among the first 1894 pregnancies screened for GDM since January 2017, use of the IADPSG criteria did not 
result in more pregnancies being diagnosed with GDM as compared to the WHO 1999 criteria (22.2% and 
22.4% respectively). About a third of the GDM cases diagnosed by the IADPSG criteria would have been 
classified as normal by the WHO 1999 criteria. Conversely, about a third of the GDM cases previously 
identified as GDM by the WHO 1999 criteria were classified as normal by the IADPSG criteria. Of all the GDM 
cases diagnosed with the IADPSG criteria, the majority (70%) had abnormal 1-hour glucose levels and 57% 
had abnormal 2-hour glucose levels. Almost a third (28%) of the GDM cases identified using the IADPSG 
criteria had abnormal 1-hour glucose levels alone.

Adopting the new IADPSG criteria did not increase our rate of GDM. Instead, the introduction of the 1-hour 
glucose level had identified a unique group of women who would have been treated as normal by the WHO 
1999 criteria. On the other hand, a similar proportion of women previously identified as GDM were classified 
as normal by the IADPSG guidelines. Further studies are needed to evaluate the risks of adverse pregnancy 
and neonatal outcomes related to GDM in these women.

Currently two smartphone APP-based randomized controlled trials are on-going at NUH for women with 
GDM. One examines the effects of a smartphone-based lifestyle coaching program on gestational weight 
gain in pregnant women with GDM (SMART-GDM study). The other examines the efficacy of an interactive 
smartphone APP in restoring optimal weight post-delivery in women with recent GDM. Women with GDM 
are at increased risk of developing type 2 diabetes years after pregnancy; optimizing weight gain during 
pregnancy and restoring optimal weight after delivery can help to reduce the risk of future diabetes.  

Gestational Diabetes Screening & Management Overview in Singapore General Hospital
Tan Lay Kok
Senior Consultant, Department of Obstetrics & Gynaecology, Singapore General Hospital

Gestational diabetes (GDM) is recognized as an important obstetric condition in the patient mix which is 
drawn from a population with a high prevalence of Type 2 diabetes.  Routine and universal screening for 
GDM is now practiced since January 2016, using the diagnostic criteria of the IADPSG.  The three point test 
rather than the 2 point one is used, and this is justified by the increased numbers of GDM patients identified. 
Around 60% of women who tested positive had an elevated 1 hour value, of which a third had normal fasting 
and 2 hours value, and therefore would have been missed by the previous 2 point test. Overall the 
prevalence of GDM has increased from 18% to 21% with the 3 point test. Patients are managed at the 
Gestational Diabetes Joint Clinic, a multidisciplinary collaboration between our department and the 
department of Endocrinology. Challenges faced include achieving euglycaemia, patient compliance and 
attendance issues, and timing and mode of delivery in the context of suspected macrosomia, sub-optimal 
glucose control, pre-eclampsia and the impact of the recent Montgomery ruling.

Gestational Diabetes Mellitus in Sri Lanka
Mohamed Siraj1, Markandu Thirukumar2, Naseerdeen3      
1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  Division of Obstetrics and Gynaecology Teaching Hospital, Batticaloa, Sri Lanka
3 Medical Officer of Health, MOH Area, Kattankudy, Batticaloa, Sri Lanka

Introduction
There is an exponential rise in the occurrence of Gestational Diabetes (GDM) in South Asia. Being South 
Asian places women in Sri Lanka at higher risk for diabetes during pregnancy. The prevalence of GDM was 
shown to be 5.5% in a previous study carried out in Sri Jeyawardene General Hospital while in another study 
done at North Colombo Teaching Hospital GDM prevalence was found to be 5.7% and pre gestational 
Diabetes at 7.1%.

In Sri Lanka, the Sri Lanka College of Obstetricians and Gynaecologists (SLCOG) issued a Hyperglycaemia 
National Consensus criteria which is used to diagnose gestational diabetes. In women with negative 
pre-pregnancy screening and who had normal range of FBS/PPBS in early pregnancy, 75 g 2 hour OGTT is to 
be carried out between 20 to 28 weeks of gestation. If that is normal, the need to repeat OGTT in third 
trimester is only if clinically indicated. Standard 75g 2 hour OGTT (Fasting - minimum of 8 hour / 1 hour / 2 
hour) is used for diagnosis of GDM (FBS≥100mg/dl or 5.6 mmol/l, 1hPG≥180mg/dl or 10mmol/l, 2h≥
140mg/dl or 7.8 mmol/l).

The International Association of Diabetes and Pregnancy Study Groups (IADPSG) proposed that a fasting 
plasma glucose of 5.1mmol/l or over at any time of pregnancy is sufficient to diagnose gestational diabetes 
besides the 1 hr value of 10 mmol/l and the 2 hr value of 8.5 mmol/l. We evaluated the impact of IADPSG 
criteria on the prevalence of gestational diabetes in eastern province of Sri Lanka.

Methods
This is a retrospective study of 252 pregnancy records collected from the MOH area (Kattankudy) from 2016 
to 2017. These women underwent standard 75g 2-hour OGTT between 20 to 28 weeks gestation. The 
IADPSG fasting/1 hr/2 hr plasma glucose criterion was used to reclassify these 252 women.

Results
The GDM prevalence rate based on WHO 1999 criteria was 15.8% (40/254) while the prevalence rate based 
on the NICE criteria were 24.0% (61/254). A total of 102 out of 252 met the IADPSG criteria and the IADPSG 
GDM prevalence rate was 40.2%.

Conclusion
The IADSPG criterion increased significantly the Sri Lankan population with gestational diabetes. This may or 
may not lead to higher cost with expanded diagnosis of gestational diabetes with appropriate treatment or 
potential unnecessary medical intervention. This requires evaluation of the IADPSG criteria to diagnose 
gestational diabetes and associated perianal mortality and morbidity in South Asian population.

Gestational Diabetes Mellitus (GDM) at Sonklanagarind Hospital, Prince of Songkla University, Hat Yai, 
Songkhla, Thailand 
Ounjai Kor-anantakul MD, FRTCOG
Chairman of Maternal & Foetal Medicine Committee of the Asia & Oceania Federation of Obstetrics & 
Gynaecology (AOFOG)
Head of Maternal and Fetal Medicine Committee of the Royal Thai College of Obstetricians and 
Gynecologists

The global prevalence of hyperglycaemia in pregnancy in women (20–49 years) is 16.9%, or 21.4 million live 
births in 2013. The highest prevalence was found in the Southeast Asia Region at 25.0% compared with 
10.4% in the North America and Caribbean Region. More than 90% of hyperglycaemia in pregnant women 
are estimated to occur in low- and middle-income countries.

In Thailand, the Royal Thai College of obstetricians and Gynaecologist has recommended two guidelines for 
screening of GDM. The first guideline uses the 5th American Diabetes Association (ADA) International 
Workshop-Conference on Gestational Diabetes to classify each woman by risk identification. At first ANC, in 
moderate and high-risk group are screened with 50-g 1 hr GCT. If abnormal result, the GDM diagnosis is 
based on 100 g OGTT with Carpenter and Coustan criteria. If normal result, re-screening at 24-28 weeks of 
gestation, either by one-step approach, or two-step approach can be done. The second guideline follows 
the International Association of Diabetes and Study Group (IADPSG), by universal screening in every 
pregnant woman. However, the screening methods are varied in different area according to the policy and 
facility of each hospitals. 

Since 2008, Songklanagarind Hospital has adapted the GDM screening guideline from the 5th American 
Diabetes Association (ADA) International Workshop-Conference on Gestational Diabetes. For 5 years period 
from 2014-2016, at Songklanagarind Hospital, the prevalence of gestational diabetes mellitus increased from 
10% to 14-15%, with the prevalence of overt DM 1-3%. This clinical practice guideline is more suitable for our 
hospital due to lower cost of screening.

Gestational Diabetes Mellitus: Experience from Siriraj Hospital, Thailand
Dittakarn Boriboonhirunsarn, M.D., M.P.H., Ph.D.
Department of Obstetrics and Gynaecology, Faculty of Medicine Siriraj Hospital, Mahidol University, 
Bangkok, Thailand

Siriraj Hospital is the largest university-based tertiary care hospital in Thailand with approximately 8,000 
deliveries per year. A clinical practice guideline for GDM has been developed and implemented since 2000. 
A risk factor-based selective screening is used with 50-g GCT at >140 mg/dL cutoff. A 100-g OGTT is used as 
diagnostic test, using Carpenter and Coustan criteria. Screening is offered to at-risk pregnant women at their 
first antenatal visit and repeated at 24-28 weeks of gestation for those who has negative first screening. All 
women with GDM receive dietary counselling and insulin therapy is initiated if glycemic target is not reached. 
Glycemic control is evaluated by 2-hour postprandial blood glucose (<120 mg/dL) and FPG in individual case 
(<95mg/dL). GDM is also diagnosed and dietary counselling and therapy are initiated if 50-g GCT result is 
>200 mg/dL since 80-90% of these women will eventually have abnormal 100-g OGTT. The guideline is 
evaluated and amended intermittently, based on the evidence from both local and international researches, 

to facilitate the more effective care process that best fit local practice, to improve the outcomes, and to be 
applicable to other settings in Thailand.

Currently, prevalence of GDM is approximately 8-10% of all pregnant women and 15% among at-risk women. 
Approximately 50-60% of GDM cases can be diagnosed early in pregnancy (<20 weeks of gestation). The risk 
of GDM after negative first screening is approximately 15%. Majority of GDM cases can be managed 
successfully by dietary therapy alone and only 10-15% need insulin therapy. The need of insulin therapy is 
associated with pre-pregnancy overweight and obesity. For GDM related complications, approximately 5% 
have preeclampsia, 3% have macrosomic infants, and 20-25% have LGA infants.

Weight gain control during pregnancy is found to be an important modifiable factor for developing GDM 
and LGA infants, regardless of pre-pregnancy BMI status and timing of GDM diagnosis. The risks are 
significantly increased when gestational weight gain is above IOM recommendation and when second 
trimester weight gain is >7 kg. More attention is now paid to the issue of weight gain control during 
pregnancy, in addition to other measures, in order to prevent GDM and related adverse outcomes.

Postpartum follow up for DM screening at 6-12 weeks is offered to all GDM women. A study in Siriraj Hospital 
shows that 10% have diabetes, 35% have impaired glucose tolerance, and only 55% are normal. However, 
follow up rate is still disappointing at 30-40% and a more effective means to improve the rate are being 
considered.

The Need for a Consensus Update on Gestational Diabetes Mellitus (GDM)
Rukmono Siswishanto
Dr Sardjito Hospital/ Faculty of Medicine Gadjah Mada University, Yogyakarta

It is estimated that by 2018 the population in Indonesia will be 265,015,300, and 49.8% of whom are women, 
with a total of 4,810,000 births. If the estimated prevalence of GDM is 2% -5%, then there are at least 96,200 
to 240,500 cases of GDM annually. Based on Riskesdas (Basic Health Research) data in Indonesia there has 
been an increase of almost 2 times the prevalence of DM (entire population) from 1.1% in 2007 to 2.1% in 
2013. DIY province in 2013 is the highest prevalence area in Indonesia that is 3%.

The perceived barriers in the improvement of diabetes services in Indonesia are mainly based on awareness, 
accessibility, availability, affordability, and quality of patient issues. It is fortunate that in 2014 Indonesia has 
implemented a national health insurance scheme that guarantees the financing, among others, for the 
services of diabetic patients. Although access difficulties due to service financing can be overcome, but the 
biggest challenge is on awareness. As many as 59% of patients are unaware that they have diabetes, there is 
still any misconceptions about diabetes, and the lack of trained health workers treating diabetes.

In Indonesia there are currently two sources that can be used as a reference for the consensus of diabetes 
management that is the consensus of management and prevention of diabetes mellitus type 2 in Indonesia 
(Perkeni, 2015) and Obstetric Case Management Guidance (HKFM, 2012). Until now there is still 
disagreement about the criteria of screening / diagnosis and new developments, especially about the 
physiology and use of metformin in pregnant women.

Based on the increasing burden of diabetes and ongoing development in terms of health and clinical 
services, there are three priorities to focus on: awareness (health personnel and patients), the revision of 
consensus on management of GDM, and monitoring & evaluation of consensus implementation.

Weight Gain During Pregnancy – NORA Antenatal Cohort
Nurul Syaza RAZALI1, Nyo Mie WIN1, He Song1, Hong Heng CHAN1, Mor Jack NG2, John Allen3,  George 
Yeo1, Bernard Chern1, Kok Hian TAN1,3
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Introduction
To determine the characteristics of gestational weight gain in the Singapore population.

Methods
619 patients from the Neonatal Obstetric Risk Assessment (NORA) cohort were classified accordingly to their 
first antenatal visit BMI: Normal-weight (NW), Underweight (UW), Overweight (OW) and Obese (OB) groups. 
Optimal weight gain for each group was 11kg-16kg, 8kg-13kg, 7kg-11kg and 5kg-9kg respectively according 
to the Institute of Medicine (2009) criteria. Weight gain was calculated as the difference between the first 
antenatal visit weight (< 14 weeks GA) and the final pregnancy weight (≥ 37 weeks GA). 

Results
Average height of the cohort was 158.6 (sd±5.9) cm. At the first antenatal visit, the average weight of the 
cohort was 59.7 (sd±12.5) kg and BMI was 23.7kg/m2. The distribution of the cohort was 57.8% (NW), 8.7% 
(UW), 23.6% (OW) and 9.9% (OB). At the final antenatal visit, the average cohort weight was 71.8 (sd±12.5) kg. 
Average weight gain from the first to final visit was 12.1 (sd±4.5) kg. 

41% of the cohort gained weight appropriately, while 58.5% gained weight inappropriately. Normal 
recommended weight gain was achieved in 47.8% of the NW group, 42.6% of the UW group, 35.6% of the 
OW group and 52.5% of the OB group. Inappropriately poor weight gain was achieved in 34.6% of the NW 
group, 11.1% of the UW group, 15.1% of the OW group and 29.5% of the OB group. Inappropriately high 
weight gain was achieved in 17.6% of the NW group, 46.3% of the UW group, 49.3% of the OW group and 
52.5% of the OB group. Average weight gain for the groups were 12.7kg (NW), 12.5kg (UW), 11.5kg (OW) and 
9.2kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There is a significant portion of the population especially the obese and overweight patients that did not 
gain appropriate weight for a healthy and safe pregnancy. More could be done to educate these patients on 
this.

To Explore the Health Beliefs and Self-Care Behaviours during the Antenatal and Postnatal Period 
among Women with Gestational Diabetes Mellitus in Singapore - A Research Proposal
Mei Qi Ang1, Yen Yen Chia1

1  Division of Nursing, KK Women’s and Children’s Hospital, Singapore

Introduction
Having a history of gestational diabetes mellitus (GDM) poses a seven-fold increase in the risk of developing 
type 2 diabetes mellitus (DM) after delivery. Despite knowing the healthy behaviours to prevent and/or treat 
these conditions, most struggle to adopt and adhere to them. Each individual’s healthy behaviours, or the 
lack of, are driven by health beliefs. Hence, this study explores the health beliefs and self-care behaviours, 
during the antenatal and postnatal period, among women diagnosed with GDM in Singapore.

Methods
A GDM Health Belief Model Questionnaire will be developed to explore the health beliefs of women 
diagnosed with GDM. In addition, the Summary of Diabetes Self-Care Activities Measure will be modified to 
contextualise the self-care behaviours to the local setting. Both questionnaires will be administered and data 
collected will determine whether the health beliefs and behaviours change over the antenatal to the 
postnatal period. 

Results
The GDM Health Belief Model Questionnaire and Summary of Diabetes Self-Care Activities Measure will be 
tested for validity and reliability. Any associations amongst the measures, if any, will be ascertained.

Conclusion
Understanding the health beliefs and behaviours of women with GDM will reveal the complex interplay of 
the factors on those behaviours. Findings will contribute to the design of future health promotion 
programmes, beginning with raising awareness of the GDM women’s health beliefs. Furthermore, by 
addressing the unfavourable health beliefs using a more targeted approach for those who need it more, may 
lead to more success in promoting the self-care behaviours. Using this questionnaire as a screening tool may 
also optimise patient activation so that the women will continue to adopt and maintain the healthy 
behaviours beyond delivery. In this way, their risk of DM will be reduced and thereby may delay, if not even 
avoid, the onset of DM in the future.

The Comprehensive Assessment of Food Parenting Practices: The Home Self-administered Tool for 
Environmental Assessment of Activity and Diet Family Food Practices, Adaptation and Applicability in 
Parents of Singaporean Children aged Three- to Five- Years
Qian Wen Sng1, Yen Yen Chia1

1 Division of Nursing, KK Hospital, Singapore

Introduction
The American Association of Pediatrics emphasized parents’ role in altering children’s risks for obesity by 
setting the appropriate context, habits, practices around food and eating. Eight validated tools assess 
feeding practices among parents of three- to five- year olds [Child Feeding Questionnaire; Feeding Practices 
and Structure Questionnaire; Preschooler Feeding Questionnaire; Overt and Covert Control; Comprehensive 
Feeding Practices Questionnaire; Parental Feeding Style Questionnaire; Child Feeding Style Questionnaire; 
Home Self-administered Tool for Environmental Assessment of Activity and Diet Family Food Practices 
(HomeSTEAD)]. HomeSTEAD had been used in USA for mostly White and African American parents of 
children aged between three and 12 years old. HomeSTEAD, consisting three main scales, Coercive, 
Autonomy Support and Structure was found to have good internal reliability, construct validity and reliability.

Methods
HomeSTEAD required adaption to reflect the Asian diet and the approach included: 1. Permission for use 
and modification; 2. Question and expression evaluation; 3. Test for Content Validity Index (CVI); and 4. Test 
adapted questionnaire to perform test-retest reliability on 20% of the sample to obtain intra-class correlation 
and perform Cronbach’s Alpha on the subscales to test for internal consistency.

Results
The examination of the HomeSTEAD necessitated four main changes: 1. Include a wider variety of cooking 
methods; 2. Include staple food from the major races; 3. Use of locally known terms; and 4. Adding an item 
describing the distractions during meals from handheld devices or television

Conclusion
The process of cultural adaptation and communication with the tool originator strives to achieve equivalence 
between the locally adapted tool and its predecessor. The locally adapted HomeSTEAD will reveal prevailing 
parenting practices common locally among three- to five- year olds. With the establishment of stability, 
internal reliability and construct validity, this tool can be adequately used in other Southeast Asian countries 
with similar diets.
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Introduction
Women with gestational diabetes mellitus (GDM) are at greater risk of metabolic syndrome (MetS). We 
studied the association between second-trimester retinal microvasculature and 5-year MetS incidence in 
women with GDM. 

Methods
A total of 142 mothers with GDM were recruited and followed up 5 years after delivery. Retinal photography 
was performed at 26-28 weeks gestation and metabolic outcomes were assessed at the 5-year postpartum 
follow-up visit. GDM and MetS were defined based on World Health Organization (WHO) guidelines and 
Adults Treatment Panel (ATP) III guidelines, respectively. Modified-Poisson regression was applied to study 
the association between second-trimester retinal microvasculature and incident 5-year maternal MetS, after 
adjusting for major confounders. Area under the curve (AUC) was calculated based on the final model.

Results
Our prospective cohort reported a 9.2% incidence rate of 5-year MetS among women with GDM. After 
adjusting for maternal age, ethnicity, college degree, pre-pregnancy BMI and fasting glucose at 26-28 week 
gestation, each 10 µm widening in retinal venular caliber was associated with an increased relative risk of 1.6 
(95% confidence interval [CI]: 1.0, 2.8) in incident MetS. In addition to traditional risks of pre-pregnancy BMI 
and fasting glucose level at 26-28 week gestation, retinal venular caliber mildly increased the prediction of 
5-year maternal MetS by 1.8%. 

Conclusion
Second-trimester retinal venular widening was associated with incident 5-year maternal MetS in women with 
GDM. Our study suggests that mother with GDM at risk of future MetS development may have already 
presented retinal microvascular abnormalities during pregnancy.
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Introduction
Changes in retinal microvasculature may reflect insulin resistance. We examined the association of changes in 
retinal microvasculature during pregnancy and risk of subsequent abnormal glucose metabolism in a cohort 
of mothers at baseline and 5 years postpartum. 

Methods
Of the participants from the Singapore birth cohort (Growing Up in Singapore Towards Healthy Outcomes 
[GUSTO]), 276 mothers attended both baseline (at 26-28 weeks of gestation) and follow-up (5 year 
postpartum) visits. At baseline we performed retinal photography and assessed retinal microvascular 
variables using a validated grading system. At follow-up, we assessed glucose tolerance using a 75 g OGTT. 

We defined abnormal glucose metabolism if participants: (1) had onset of gestational diabetes mellitus 
(GDM) in subsequent pregnancies within a 5 year follow-up period (n = 103) or (2) had prediabetes (impaired 
fasting glucose, impaired glucose tolerance or HbA1c 5.7-6.4% [39-46 mmol/mol]) and diabetes diagnosed at 
the 5 year follow-up visit (n = 84), according to WHO guidelines. 

Results
The incidence of GDM in subsequent pregnancy and abnormal glucose metabolism 5 years postpartum was 
25.2% and 30.4%, respectively. Each 10 µm widening in retinal venular calibre was associated with a 
significant risk of postpartum abnormal glucose metabolism (RR 1.2 [95% CI 1.0, 1.5]), independent of 
maternal age, college education, ethnicity, pre-pregnancy BMI and GDM at baseline. Narrower retinal 
arteriolar calibre and venular branching angle at baseline was associated with a higher insulin resistance 
index (1.4 [95% CI 1.1, 1.7] and 1.3 [95% CI 1.1, 1.6], respectively) at follow-up.

Conclusion
Retinal microvasculature in pregnant women was associated with abnormal glucose metabolism 5 years 
postpartum. Alteration of microvascular structure during pregnancy may signal subclinical changes that 
underlie the development of prediabetes and diabetes.
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Introduction
Small-vessel dysfunction may be an important consequence of chronic hyperglycemia. We examined the 
association between gestational diabetes mellitus (GDM), a state of transient hyperglycemia during 
pregnancy, and retinal microvascular changes in pregnant women at 26-28 weeks of pregnancy. 

Methods
A total of 1136 pregnant women with singleton pregnancies were recruited during their first trimester at two 
major Singapore maternity hospitals in an on-going birth cohort study. Participants underwent an oral 
glucose tolerance test and retinal imaging at 26-28 weeks gestation (n = 542). We used the 1999 World 
Health Organization (WHO) criteria to define GDM: ≥7.0 mmol/L for fasting glucose and/or ≥7.8 mmol/L for 
2-h post-glucose. Retinal microvasculature was measured using computer software (Singapore I Vessel 
Analyzer, SIVA version 3.0, Singapore Eye Research Institute, Singapore) from the retinal photography. 

Results
In a multiple linear regression model adjusting for age, ethnicity and maternal education, mothers with GDM 
had narrower arteriolar caliber (-1.6 µm; 95% Confidence Interval [CI]: -3.1 µm, -0.2 µm), reduced arteriolar 
fractal dimension (-0.01 Df; 95% CI: -0.02 Df, -0.001 Df;), and larger arteriolar branching angle (1.8°; 95% CI: 
0.3°, 3.3°) than mothers without GDM. After further adjusting for traditional risks of GDM, arteriolar 
branching angle remained significantly larger in mothers with GDM than those without GDM (2.0°; 95% CI: 
0.5°, 3.6°).

Conclusion
GDM was associated with a series of retinal arteriolar abnormalities, including narrower caliber, reduced 

fractal dimension and larger branching angle, suggesting that transient hyperglycemia during pregnancy 
may cause small-vessel dysfunction.
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Introduction
To estimate the effects of maternal body mass index (BMI) and pregnancy weight gain on the retinal 
microvasculature among pregnant women.  

Methods
We studied 814 pregnant women aged 18-46 years who were recruited as part of the Growing Up in 
Singapore Toward Health Outcomes study, an ongoing birth cohort study from two government hospitals in 
Singapore since 2009. Recalled prepregnancy weight was recorded, and maternal anthropometric 
measurements of weight and height were performed at 26 weeks of gestation together with retinal 
photography. 

Results
In multiple linear regression models, each standard deviation increase of 26-week pregnancy BMI (4.57) was 
associated with narrower retinal arteriolar caliber (by 1.58 micrometers, P<.001), wider venular caliber (by 1.28 
micrometers, P=.02), and increased retinal venular tortuosity (P=.01). Compared with mothers with normal 
weight, obese mothers (prepregnancy BMI greater than 30.0) had narrower retinal arteriolar caliber (118.81 
compared with 123.38 micrometers, P<.001), wider retinal venular caliber (175.81 compared with 173.01 
micrometers; P<.01), and increased retinal venular tortuosity (129.92 compared with 121.49 × 10(-6); P<.01). 
Pregnant women whose BMI-specific weight gain from pre-pregnancy to 26 weeks of gestation was above 
Institute of Medicine recommendations had narrower retinal arteriolar caliber (120.68 micrometers) than 
women with ideal (121.91 micrometers) and less than ideal weight gain (123.17), respectively (P trend=.05).

Conclusion
These data indicate that greater pre-pregnancy BMI and pregnancy BMI are associated with adverse retinal 
microvascular measures, suggesting that maternal obesity has an effect on her microcirculaton.
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Introduction
The objective is to assess the impact of intervention effectiveness and disease prevalence in the context of 
cost effectiveness analysis of GDM screening strategies.

Methods
A decision tree model assessed the primary outcome: incremental cost per quality- adjusted life year (QALY) 
gained. Probabilities, costs, and utilities were derived from the literature, the Growing Up in Singapore 
Towards healthy Outcomes (GUSTO) birth cohort study, and the KK Women’s and Children’s Hospital’s 
database. Monte-Carlo simulations, Tornado Plot and Two-way sensitivity analysis were performed.

Results
Relative to targeted screening using risk factors, universal screening generated an incremental 
cost-effectiveness ratio (ICER) of $USD10, 630/QALY gained. Sensitivity analysis showed that disease 
prevalence rates and intervention effectiveness of glycemic management have the biggest impacts on the 
ICERs.

Conclusion
Based on the model and best available data, universal screening is a cost-effective approach for reducing the 
complications of GDM in Singapore as compared to the targeted screening approach or no screening. The 
high intervention effectiveness and high GDM prevalence rate favour universal screening.
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Introduction
Gestational diabetes mellitus (GDM) is diabetes that is diagnosed in the second or, more commonly, third 
trimester. In Singapore, one in five women are at risk of developing diabetes in pregnancy. The 
Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study conducted in 2008 formed the basis of a 
re-evaluation of diagnosis and screening for diabetes. Besides demonstrating that there were correlations 
between plasma glucose levels and adverse pregnancy outcomes, it also showed that these associations 
were independent of other known risk factors for these outcomes. After stepwise considerations of the 
HAPO study data, International Association of Diabetes and Pregnancy Study Groups (IADPSG) consensus 
panel recommended the diagnostic values of GDM with 75gram oral glucose tolerance test (OGTT): fasting 
glucose � 5.1mmol/L or 1hour OGTT glucose � 10.0mmol/L or 2hour OGTT glucose � 8.5mmol/L. The O&G 
department in SGH adapts the IADPSG criteria.

Methods
All OGTT results performed between 1 January 2016 and 31 October 2017 were retrieved. IADPSG criteria 
was used for diagnosis of GDM. 2points OGTT refers to glucose level at fasting and 2hours after OGTT, while 
3points OGTT refers to glucose level at fasting, 1hour and 2hours after OGTT.

Results
1071 patients and 1078 patients underwent 2points and 3points OGTT, respectively. 195 patients (18.2%) in 
the 2points OGTT group and 224 patients (20.8%) in the 3points OGTT group were diagnosed with GDM. 
About 60.7% of patients had raised glucose value at 1hour OGTT. In this group, one third of them had 
normal glucose value at fasting and second hour. Malay (33.7%) and Chinese (30.5%) ethnicity each made up 
about one third of GDM patients.

Conclusion
The IADPSG criteria using 3points OGTT increases the number of GDM diagnosis. One third of GDM 
patients have elevated glucose level at first hour OGTT only, demonstrating the importance of 3points OGTT 
as GDM may be underdiagnosed with the conventional 2points OGTT. These will hopefully reduce the rate 
of adverse outcomes.
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Introduction
Gestational diabetes mellitus (GDM) incidence rates are affected by maternal characteristics like age, obesity 
and parity. Given its increasing prevalence, geospatial, environmental and socioeconomic factors may be 
additional determinants. We aim to investigate the geospatial distribution of GDM in Singapore.

Methods
The study population was 50,027 singleton-pregnancy women in KK Women’s and Children’s Hospital (KKH) 
from 2010 to 2015. Maternal postal codes were geo-referenced to 30 residential areas. Residential GDM rates 
were adjusted using multiple logistic regression model. Moran’s I statistic was used to assess geospatial 
distribution of GDM. Associations between adjusted GDM rates and socioeconomic disadvantage index 
(SEDI), number of MacDonald outlets and supermarkets were examined using Pearson correlation analysis.

Results
The overall GDM rate was 7.8%. GDM rates were higher in Indians (11.9%), women above 35 years old 
(16.6%), obese women (13.1%) and multiparous women (8.2%). Adjusted GDM rates across residential areas 
ranged from 4.91% to 10.71% but this difference was not significant by multiple logistic regression analysis 
(p=0.321). Geospatial analysis showed no significant difference in adjusted GDM rates across residential 
areas using Moran’s I statistic (p=0.109). However, interestingly, adjusted GDM rates were significantly 
correlated to areas with lower SEDI (Pearson correlation = -0.437, p=0.016) but not to the number of 
MacDonald outlets (Pearson correlation = 0.111, p=0.559) or supermarkets (Pearson correlation = -0.002, 
p=0.992).

Conclusion
There is no significant geospatial variation of GDM in Singapore. However, higher adjusted GDM rates are 
observed in areas with better socioeconomic status.
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Introduction
Gestational diabetes mellitus (GDM) is associated with risks for mother and child, as well as greater 
healthcare utilization, prompting a search for ways to better support women with GDM during pregnancy. 
This study aimed to understand the barriers to GDM management and preferred interventions in women 
with GDM.

Methods
The current mixed-method study, a convergent parallel design, used a survey and in-depth interviews to 
collect data from women with GDM and health care providers directly treating GDM patients. Participant 
recruitment was carried out at two specialized GDM clinics at National University Hospital, Singapore. 

Results
216 women participated in the survey, while in-depth interviews were held with 15 patients and eight 
providers. Patients were predominantly Chinese, had higher education, were employed, and were seeing a 
private obstetrician. Most reported already being on diet control, and receiving support and information 
from either the GDM clinic, online sources, or family. Women most preferred getting such support directly 
from health care providers, whether at the GDM clinic or elsewhere. Common barriers to GDM management 
included lack of reminders for blood glucose monitoring, issues related to diet control, and lack of time for 
exercise; these were particularly reported by working women. Women and care providers identified 
smartphone applications as the most preferred means of additional intervention, compared to other 
methods such as in-person counselling. Desirable intervention features identified by patients included more 
information on GDM, diet, and exercise options, reminders for blood glucose testing, a platform to record 
blood glucose readings and illustrate/understand trends, and a means to communicate with health care 
providers.

Conclusion
A GDM-focused smartphone application that is able to integrate testing, education and communication may 
be a feasible and acceptable intervention to provide support to women with GDM, particularly for working 
women.
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Introduction
The prevalence of gestational diabetes mellitus (GDM) in Singapore is on the rise, according to a local cohort 
(GUSTO) study. Most of the current literature on Type 2 diabetes mellitus demonstrated that lifestyle 
interventions such as exercise sufficiently controls hyperglycaemia. Exercise improves the uptake of glucose 
in the working muscle. This small-scale, preliminary study aims to compare the effects of structured exercise 
with conventional management of GDM on Hba1c level in GDM women.

Methods
Ten women with newly diagnosed GDM in KKH were randomised to exercise group (n=5) or non-exercise 
group (n=5). Participants in the exercise group received patient education on the role of exercise in 
glycaemic control and attended structured exercise group class once weekly for 8 weeks. All participants 
received conventional GDM management in KKH. A pedometer was given to both groups to track their daily 
physical activity levels. Hba1c levels were measured at baseline and after 8 weeks of structured exercises.

Results
HbA1c levels of the exercise (intervention) group (4.80% to 4.90%; p=0.72) did not increase significantly after 
8 weeks. But HbA1c levels of the non-exercise group increase significantly from 5.10% to 5.38%; p=0.048. 
There is also a significant difference of HbA1c levels between the non-exercise group and exercise group 
after 8 weeks of exercise (5.38% vs 4.90%; p=0.04). BMI, average daily steps and average daily blood glucose 
for both before and after meal did not differ significantly between both groups.

Conclusion
The preliminary result shows that when women with GDM undergo 8 weeks of structured exercises, they 
demonstrated better glycaemic control, hence no significant increase in Hba1c level after 8 weeks. Better 
control of GDM during pregnancy may result to lower maternal and fetal complications. Long-term benefits 
of improved GDM control may include decreased risk of cardiovascular disease, GDM in subsequent 
pregnancy, type 2 diabetes mellitus and childhood obesity.
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Introduction
Synchronizing eating schedules to daily circadian rhythms may improve metabolic health, but its association 
with gestational glycemia is unknown. This study examined the association of maternal night-fasting intervals 
and eating episodes with blood glucose concentrations during pregnancy.

Methods
This was a cross-sectional study within a prospective cohort in Singapore. Maternal 24-h dietary recalls, 
fasting glucose, and 2-h glucose concentrations were ascertained at 26–28 week gestation for 1061 women 
(aged 30.7 + 6 5.1 y). Night-fasting intervals were based on the longest fasting duration during the night 
(1900–0659). Eating episodes were defined as events that provided >50 kcal, with a time interval between 
eating episodes of ≥15 min. Multiple linear regressions with adjustment for confounders were conducted.

Results
Mean + SD night-fasting intervals and eating episodes per day were 9.9 + 1.6 h and 4.2 + 1.3 times/d, 
respectively; fasting and 2-h glucose concentrations were 4.4 + 0.5 and 6.6 + 1.5 mmol/L, respectively. In 
adjusted models, each hourly increase in night-fasting intervals was associated with a 0.03 mmol/L decrease 
in fasting glucose (95% CI: 20.06, 20.01 mmol/L), whereas each additional daily eating episode was 
associated with a 0.15 mmol/L increase in 2-h glucose (95% CI: 0.03, 0.28 mmol/L). Conversely, night-fasting 
intervals and daily eating episodes were not associated with 2-h and fasting glucose, respectively.

Conclusions
Increased maternal night-fasting intervals and reduced eating episodes per day were associated with 
decreased fasting glucose and 2-h glucose, respectively, in the late-second trimester of pregnancy. This 
points to potential alternative strategies to improve glycemic control in pregnant women.
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Introduction
From 1 January 2016, KKH adopted a universal screening model using a modified IADPSG diagnostic criteria. 
The aim of this study was to compare universal screening versus targeted screening models in the Singapore 
context.

Methods
Retrospective review comparing universal screening model with two risk-based models (modified NICE and 
the KKH models) using IADPSG and WHO 1999 diagnostic criteria from 1 January 2016 to 31 May 2016. 
Women were screened by oral glucose tolerance test (OGTT). Advanced maternal age (AMA), BMI > 
30kg/m2, family history of diabetes, multiple pregnancy, GDM in previous pregnancy and history of baby 
weighing > 4kg were used for the KKH model. BMI > 30kg/m2, family history of diabetes, previous GDM, 
previous macrosomic baby, and South Asian origin were used for the modified NICE model.

Results
2175 women who underwent GDM screening were analysed. 72.0% of these women had at least one risk 
factor.  Detection and screen rates were highest for universal screening compared to KKH and modified NICE 
models using modified IADPSG [11.8% (screened 100%), 10.0% (67.9%), 9.5% (59.9%), p=0.037] and WHO 
1999 (15.5%, 12.4%, 11.2%, p<0.001) criteria respectively.

Based on modified IADPSG criteria, AMA (OR 1.65, 95% CI 1.07-2.54), BMI > 30 kg/m2 (OR = 1.76, 95% CI 
1.16-2.64), previous history of GDM (OR = 3.31, 95% CI 1.86-5.90) and South Asian ethnicity (OR 1.64, 95% CI 
1.04-2.56) were significantly associated with increased risk of GDM. Based on WHO 1999 criteria, AMA (OR = 
1.99, 95% CI 1.35-2.93) and previous history of GDM (OR 2.88, 95% CI 1.65-5.03) were significantly associated 
with increased risk of GDM.

Conclusion
Universal screening had a significantly higher detection rate compared to targeted screening regardless of 
the diagnostic criteria.
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Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 

pregnant women and they are at high risk for developing into T2DM. It is important to ensure optimal 
management of GDM through good antenatal care and good compliance of postpartum follow up. The aim 
of the study is to determine uptake rates for antenatal and postnatal care programmes and to identify 
reasons and antecedent factors associated with non-compliance of such programmes, creating insights for 
early education and intervention for GDM patients.

Methods
Delivery records from 9671 patients who delivered from September 2016 to June 2017 in KK Hospital were 
matched with antenatal OGTT results, out of which about 70.2% were screened through antenatal OGTT. 956 
patients (14.1%) of these 6788 screened patients have a positive IADPSG result and were diagnosed with 
GDM. Postnatal OGTT compliance rates were determined by matching delivery records of GDM patients 
with OGTT tests done within 3 months from the delivery date. Antecedent factors such as patient 
demographics, antenatal OGTT results and reasons for no-show and declining appointments were analyzed 
to determine any significant risk factors for defaulting on the postnatal OGTT. 

Results
The mean SBSP attendance rate and postnatal OGTT compliance rate over the study period were about 
76.2% and 50.3% respectively. Common reasons related to no-shows include uncontactable patients, 
preference for self-monitoring and childcare reasons. Univariate and multivariate analysis of antecedent 
factors indicated that patient age (younger), ethnicity (Malay), admit ward class(C,B2), delivery type (LSCS), 
birth order (higher) and antenatal OGTT results (fasting glucose) were significant factors related to 
non-compliance of postnatal OGTT.

Conclusion
The results of the analyses identified possible reasons and factors that are associated with non-compliance 
and no-shows for various care programmes. These insights can potentially aid in guiding interventions and 
processes to improve the care of GDM patients.
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Introduction
Pre-pregnancy obesity is associated with a number of adverse outcome for both the mother and the 
developing foetus. Past work has suggested that maternal obesity may also increase the risk of postnatal 
depression; however, little is known about the influence of maternal obesity on antenatal psychological 
distress. The present study sought to investigate the relationship between maternal obesity and depression 
and anxiety.

Methods
The present analyses involved 926 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort. 
Participants with a Body Mass Index (BMI) of ≥ 30 at their first antenatal visit (prior to 14 weeks of gestation) 
were classified as obese (n = 106; 11%). Symptoms of antenatal depression (using the Edinburgh Postnatal 
Depression Scale; EPDS) and anxiety (using the state subscale of the State–Trait Anxiety Inventory; STAI-S) 
were measured at four time points throughout the pregnancy. An average of the total scores were used as a 
proxy of symptoms experienced throughout the pregnancy; scores ≥ 13 on the EPDS and ≥ 41 on the STAI-S 
were used to determine ‘caseness’ of depression and anxiety. 

Results
One in 10 women were classified as obese; of these, one in five had significant levels of depression and close 

to two in five had significant levels of anxiety across the pregnancy. Obese women had higher levels of 
depression (8.6 ± 4.3 vs. 7.6 ± 4.1; t[924] = 2.51, p = .012) and anxiety (37.4 ± 8.3 vs. 35.1 ± 8.5; t[924] = 2.50, p 
= .01). These women were also at 79% increased odds of potentially developing significant symptoms of 
antenatal depression (OR = 1.79, 95% CI [1.08, 2.96]). They may also potentially be at an increased risk of 
developing significant symptoms of antenatal anxiety (OR = 1.49, 95% CI [0.98, 2.28]).

Conclusion
Obese women may be at a higher risk of developing antenatal depression and anxiety, possible 
physiological and psychological sequelae. 
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Introduction
Inadequate or excessive weight gain during pregnancy is associated with poorer maternal–foetal outcomes; 
however, past work has been inconclusive as to the influence of antenatal depression on gestational weight 
gain (GWG). The present study sought to investigate the associations between symptoms of depression in 
the first trimester and suboptimal (inadequate or excessive) GWG.

Methods
The present analyses involved 818 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort 
with term births for whom final pregnancy weights were available. GWG was calculated as the difference 
between participants’ weights at the first antenatal visit (≤ GA 14 weeks) and the final pregnancy weight (≥ 
GA 37 weeks). Participants were classified into adequate and suboptimal weight gain groups according to 
the Institute of Medicine (2009) guidelines for their pre-pregnancy Body Mass Index (BMI). Symptoms of 
antenatal depression were measured using the Edinburgh Postnatal Depression Scale (EPDS) at the first 
antenatal visit; women with EPDS total scores ≥ 11 were classified as having significant depressive symptoms. 
Analyses were adjusted for ethnicity, education level, and the presence of co-morbidities such as diabetes 
and hypertension. 

Results
Three in five women were classified as having either inadequate or excessive weight gain; of these, one in 
five had significant levels of depression. Women with suboptimal GWG were found to have higher levels of 
depression in the first trimester (adjusted means = 8.2 vs. 7.6; F[1,812] = 4.16, p = .042) as compared to those 
whose GWG was in the adequate range for their BMI. Women with significant levels of depressive symptoms 
during their first trimester were also at 45% increased odds of developing suboptimal GWG (OR = 1.45, 95% 
CI [1.04, 2.02]). 

Conclusion
There is a significant number of pregnant women who may be under- or over-nourished during their 
pregnancy, which may increase their risk of obstetric complications. Reducing significant depressive symptom 
during the first trimester may potentially facilitate the development of adequate GWG. More still needs to be 
done to further investigate the influence and subsequently develop synergistic biopsychosocial interventions 
targeting women with suboptimal antenatal weight gain.
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Introduction
Inadequate or excessive weight gain during pregnancy is associated with poorer maternal–foetal outcomes. 
Symptoms of anxiety may potentially exacerbate behaviours associated with such suboptimal weight gain; 
however, little, if any, is known about the relationship between antenatal anxiety and gestational weight gain 
(GWG). The present study sought to investigate the associations between symptoms of anxiety throughout 
the pregnancy and suboptimal (inadequate or excessive) GWG.

Methods
The present analyses involved 819 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort 
with term births for whom final pregnancy weights were available. GWG was calculated as the difference 
between participants’ weights at the first antenatal visit (≤ GA 14 weeks) and the final pregnancy weight (≥ 
GA 37 weeks). Participants were classified into adequate and suboptimal weight gain groups according to 
the Institute of Medicine (2009) guidelines for their pre-pregnancy Body Mass Index (BMI). Symptoms of 
antenatal anxiety were measured using the state subscale of the State–Trait Anxiety Inventory (STAI-S) that 
participants completed at four time points in the pregnancy (during their first, second, and third trimester, 
and before parturition). Participants were classified into either Persistently High or Low/Moderate Anxiety 
based on the trajectory of their anxiety symptoms throughout their pregnancy (Lim et al., manuscript in 
preparation). Analyses were adjusted for ethnicity, education level, and the presence of co-morbidities such 
as diabetes and hypertension. 

Results
Three in five women were classified as having either inadequate or excessive weight gain; of these, 15% were 
classified as being in the persistently high anxiety trajectory. Women with persistently high anxiety symptoms 
throughout the pregnancy were at 52% increased odds of developing suboptimal GWG (OR = 1.52, 95% CI 
[1.00, 2.45]). 

Conclusion
There is a significant number of pregnant women who may be under- or over-nourished during their 
pregnancy, which may increase their risk of obstetric complications. Improving significant anxiety symptoms, 
especially for women with persistently high levels during the pregnancy, may potentially reduce the 
development of suboptimal GWG. There may thus potentially be an even greater imperative to intervene 
early and develop sustainable behavioural interventions for pregnant women with significant levels of anxiety.
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Introduction
Singapore has one of the highest incidences of gestational diabetes mellitus (GDM) in the world. There is 
limited data on the impact of the new IADPSG (International Association of the Diabetes and Pregnancy 
Study Groups) criteria on the diagnosis for gestational diabetes (GDM) in South East Asia.

Methods 
KK Women’s and Children’s Hospital (KKH) offers gestational diabetes (GDM) screening to all pregnant 
patients at their 24 to 28 weeks gestation. Screening is done by the 75-gram Oral Glucose Tolerance Test 
(OGTT), increasingly with fasting, 1 and 2 hr glucose levels using the IADPSG criteria, a switch from the old 
WHO 1999 criteria.

Results
A cohort of 8732 patients was screened with the three-point IADPSG criteria criteria from July 2016 to June 
2017. Based on the three-point IADPSG criteria, the incidence of GDM was 15.2%. Based on the old WHO 
1999 criteria (two-point 0 & 2 hour), the GDM incidence was 14.5% which was lower. Both were higher than 
the two-point IADPSG (0 & 2 hr) GDM incidence of 10.6%. Adding the 1 hr parameter to the two-point test of 
0 & 2 hr using IADPSG criteria, increased the incidence of GDM from 10.6% to 15.2% (an absolute increase of 
4.6% with a relative increase of 43.4%).

Conclusion
With the increasing adoption of the three-point IADPSG criteria, it is expected that the incidence of GDM 
will rise significantly. The 1 hr IADPSG parameter is important and should best not be omitted, to ensure 
optimal detection. However the extent of incidence rise is not high as doubling or tripling of the rates as 
initially feared in our hospital in this large study.
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Diabetes and gestational diabetes mellitus (GDM) is an urgent global problem, where Asian & Oceania 
ethnicities are particularly prone. This is an issue which many countries in Asia & Oceania are rightly focusing 
on now. In Singapore, Prime Minister Lee Hsien Loong, in his National Day Rally speech on Aug 2071, 
highlighted three long-term issues (building up pre-schools, fighting diabetes and making Singapore a Smart 
Nation) which are integral to the future well-being of the nation. Health care professionals play a crucial 
leadership role in fighting diabetes. The Singapore Ministry of Health (MOH) declared ‘War on Diabetes’ in 
April 2016. Many worthwhile national initiatives have since started. The launch of College of Obstetrics & 
Gynaecology Singapore (COGS) National GDM Guidelines will add to the national effort.

We hope this meeting which brings together clinicians, nurses and health professionals to discuss on 
Gestational Diabetes Mellitus (GDM), obesity and metabolic diseases for women and children, can help with 
the battle against diabetes in Asia-Oceania. This meeting combines education, research, academic 
consensus & advocacy on the screening and management diabetes and GDM from the antenatal period to 
the postnatal period.

The keen support from various hospitals and organisations in countries of Asia-Oceania will help ensure the 
success of this very important meeting. The experts in this meeting can share their findings and perspectives 
with everyone in the meeting. Together we will be able to overcome the challenges of this new metabolic 
epidemic.

Singapore’s Perspectives of Diabetes in Pregnancy: IPRAMHO & Singapore-Asia Diabetes in Pregnancy 
Initiatives
Kok Hian TAN1,2 
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Singapore MOH declared ‘War on Diabetes’ in April 2016 to reduce the heavy burden of this disease for our 
population in terms of prevalence, mortality and morbidity. The best preventive efforts start upstream from 
preconception and at conception in the womb to the early childhood years and thus the optimal strategy for 
the ‘War on Diabetes’ must necessarily begin with effective battles against diabetes at this early phase. 
Integrated Platform for Research in Advancing Metabolic Health Outcomes of Women and Children 
(IPRAMHO) & Singapore Diabetes In Pregnancy Program (SDIP) Initiatives focused preventive efforts at 
preconception, pregnancy and early childhood. 

IPRAMHO is a Singapore National Medical Research Council (NMRC) funded joint collaborative pot centre 
grant awarded to KK Women’s and Children’s Hospital (KKH), SingHealth Polyclinics (SHP) & National 
Healthcare Group Polyclinics (NHGP). This is a unique collaborative centre grant where both Singapore 
public primary health care providers (SHP & NGHP) have come together to work with KKH, the largest tertiary 
and main referral centre for Paediatrics, Obstetrics and Gynaecology in Singapore, on collaborative 
metabolic health research in women and children, aligning with RIE2020 goals and KPIs. 

IPRAMHO programs study & explore determinants of effective care and explore models of care for primary 
metabolic care as well as look at effectiveness of redesign of care to enable advancement in metabolic 
health.  A metabolic registry for women and children in the primary care is envisioned to enhance metabolic 
health research for the hub and for the future. The prevention and management (and its evaluation of patient 
care, provider structures, systems and models) of on Gestational Diabetes Mellitus (GDM) and obesity must 
start early (fetus in the womb, infant & child) rather than at a later stage of life to gain the optimal preventive 
value and maximum leverage on life quality (QALYs).  This research can propel Singapore primary care from 
segmented primary care providers to be a leading global multi-professional metabolic health research hub 
for the complex challenge of advancing metabolic health with effective population prevention strategies and 

optimal diabetes and weight reduction programs, supported by evidence based collaborative joint research.
The Singapore-Asia Diabetes in Pregnancy is supported by the SingHealth-Duke NUS OBGYN ACP 
Singapore & Asia Diabetes in Pregnancy (SEADIP) Academic Program. SEADIP support this national war on 
Diabetes by bringing together clinicians, nurses and health professionals from local and international 
organisations to discuss on GDM, obesity and metabolic diseases for women and children. To move forward, 
it is important to have policy and management consensus at national, regional and international levels, 
incorporating evidence based practices. An Asian research network meeting on GDM and metabolic health 
to generate evidence to guide strategy can further aid the process.

Gestational Diabetes Mellitus in China
Jun Jim Zhang 
Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, China

Introduction
Like in many parts of the world, China has also experienced a rapid rise in the prevalence of gestational 
diabetes mellitus (GDM) during pregnancy in recent years. We conducted a literature search and data 
analyses to examine the prevalence and risk factors of GDM in Chinese women. 

Methods
We performed a systematic search in English and Chinese literature on the epidemiology of GDM in recent 
years. We also analyzed data from the China Labor and Delivery Survey and a large cluster randomized RCT 
with 20 hospitals in Shanghai. 

Results
China used to use ADA diagnostic criterion but the Guideline changed to IADPSG criterion in 2014. 
Although there is no reliable statistics on how GDM is diagnosed in current clinical practice across China, 
anecdotal inquires revealed that some obstetricians are still using the ADA criterion.  The prevalence of GDM 
varied from 0% to 24.4% in 75 hospitals participated in the China Labor and Delivery Survey with both mean 
and median of 9.8% in 2015-2016. In Shanghai, the mean prevalence was 13.6% in 2016, ranging from 4.8% to 
32.8%. The main risk factors for Chinese women are older age, higher BMI and multiparity in a multivariable 
analysis. The main treatment of GDM is dietary management and insulin.  

Conclusion
China has a GDM prevalence around 10% while Shanghai has 13.6%. However, there is a large variation 
among hospitals. Both ADA and IADPSG diagnostic criteria are currently being used in practice despite that 
the national Guideline has changed in 2014. 
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Gestational diabetes mellitus (GDM) is a major risk factor for type 2 diabetes. There is significant variation in 
the risk of GDM by race-ethnicity group. The incidence of both GDM and type 2 diabetes is exceedingly high 
in South Asian populations. 

Prediction models are increasingly used to supplement clinical reasoning and decision making in modern 
medicine. Numerous prediction models for gestational diabetes mellitus (GDM) have been developed, but 
their methodological quality is unknown. There is a need to objectively review all studies describing 
first-trimester prediction models for GDM and assess their methodological quality. There is also a need to 
systematically review studies examining risk factors for the development of type 2 diabetes among women 
with previous gestational diabetes.  

Risk prediction models use covariates or predictors to explain and estimate the absolute probability or risk 
that a certain outcome is present (diagnostic prediction model) or will occur within a specific time period 

(prognostic prediction model). These models are applied to an individual with a particular predictor profile. A 
model refers to the mathematical function which relates the presence or occurrence of the outcome of 
interest to a set of predictors. There are two outcomes of interest: GDM and type 2 Diabetes. Predictors may 
include variables from subject demographics (e.g., age, ethnicity and BMI), physical examination results, and 
may also include genetic markers.

Discrimination and calibration are key aspects of assessing the performance of prediction models. 
Calibration is the agreement between the probability or risk of developing the outcome of interest within a 
certain time period as estimated by the model and the observed frequencies of the outcome. Discrimination 
is the ability of a predictive model to distinguish individuals who experienced the outcome from those who 
are free of the outcome.

The important and different aspects of model development, from design to reporting, how to estimate a 
model’s predictive performance and the potential optimism in these estimates using internal validation 
techniques, and how to quantify the added or incremental value of new predictors or biomarkers to existing 
predictors, will be discussed. The assessment of model performance will be illustrated using the following 
measures: Area under the ROC curve (AUC or c-statistic), sensitivity, specificity, positive predictive value, and 
negative predictive value, internal and external validity.

Prediction model development should follow a rigorous methodology. Developed models first and foremost 
need to provide accurate and both internally and externally validated. External validation is recommended to 
enhance generalizability and assess their true value in clinical practice. The adoption of such models must 
guide physician’s decision making and an individual’s behaviour, and consequently improve individual 
outcomes and the cost-effectiveness of care.

Management of Transition Care for Gestational Diabetes Mellitus Patients in KKH
Asmira Bte Mohamed Rahim
Obstetric Day Care (ODAC), KKH, Singapore

Background
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women which also impose them to a higher risk of developing T2DM later. Therefore it is important 
to ensure optimal care management of GDM through good antenatal care and compliance to postpartum 
follow up. This study aims to determine the uptake rate for antenatal and postnatal care programme and to 
identify the reasons and antecedent factors associated with non-compliance throughout the journey from 
diagnosis of GDM until postnatal, creating insights for early education and intervention for the GDM 
patients.

Oral Glucose Tolerance Test (OGTT): All pregnant women in KKH will undergo a universal screening of 3- 
point OGTT blood test using IADPSG guidelines at 24-28 weeks of gestation. 
Supervised Blood Sugar Profile (SBSP): Patients who are diagnosed with GDM are advised to attend a 1 day 
educational programme in ODAC where they will be educated on the importance of monitoring the blood 
sugar level. They will be taught on how to perform self- monitoring using a glucometer at every pre and post 
meals. Dietary advice by dietician will also be emphasize. 

Post Delivery: Patients are required to attend the 6 weeks postnatal checkup in KKH where 2- point OGTT 
blood test will be performed followed by doctor consultation.

Methods
Out of 11183 patients screened for OGTT in September 2016 to September 2017, 1599 have a positive 
IADPSG results and diagnosed with GDM. Nurse navigator will call to enrol them to attend the 1 day 
educational programme in ODAC. Out of the 12 months period, 87.5% attended the programme while 
12.5% were defaulters.

Total of 12752 deliveries were recorded last year in September 2016- September 2017. Postnatal patients are 

tracked based on the delivery months which matched with the GDM numbers and the number of postnatal 
uptake rate for the postnatal follow up were manually extracted from the system provided. 

The compliance rates were determined by matching delivery records of GDM patients with OGTT test done 
within 3 weeks from the delivery date. Antecedent factors such as patient demographics, antenatal OGTT 
results and reasons for no-show and declining appointments were analyzed to determine any significant risk 
factors for defaulting on the postnatal OGTT.

Results
The mean SBSP attendance rate and postnatal OGTT compliance rate over the study period were about 
76.2% and 50.3% respectively. Common reasons for the defaulters include childcare issues, work 
commitments, financial difficulties, patient felt unnecessary to attend the 1 day programme, not delivering in 
KKH and while some patients remained uncontactable. 

Postnatal patients will be required to come back within 3 weeks for the checkup and PN OGTT. Tracking of 
patients shall be continuous annually after delivery. Collaboration with other healthcare institutions are 
encouraged to ensure the patients are consistent in the follow up. This shows a well- developed model 
system for optimal care of the GDM and follow up. 

Conclusion
The results of the analyses identified possible reasons and factors that are associated with non-compliance 
and no-shows for various care programme. These insights can potentially aid in guiding interventions and 
processes to improve the care of GDM patients.

How do Physicians Engage their Patients in Obesity Management? Insights from the 5’A”s Approach
Tan Ngiap Chuan1,2, Jean-Jasmin Lee2,3, Ang Seng Bin2,3
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Introduction
Primary care (PCP) or Family physicians (FP) are the first line of contact for individuals with overweight or 
obesity. The latter may not bring this topic up for discussion easily due to stigma or being overshadowed by 
other acute or pressing concerns. Nonetheless, there are strategies for the PCP or FP to engage and open 
up channels for deliberation of this prevalent risk factor for many metabolic disorders. The 5As approach is 
one such strategy.

Methods
FPs from public primary care department and institutions in Singapore (KKH, SHP, NHGP) led a qualitative 
study to explore the strategies used by polyclinic physicians or private general practitioners to interact with 
their patients on weight management. The qualitative data from the interviews were then analyzed to identify 
emerging themes, which the authors framed under the 5As model (Ask, Assess, Advise, Agree and Assist)

Results
The results have been published in Proceedings of the Singapore Healthcare, which are adapted for 
presentation at this meeting. PCP and FPs faced challenges in engaging individuals with weight issues but 
they had implemented strategies to address these challenges.

Conclusion
PCP and FP varied in their engagement of patients in obesity management. The 5As model, if adopted 
consistently by physicians, presents an opportunity to systematize our approach towards managing obesity in 
the community.

Challenges of Gestational Diabetes Management in Primary Care
Tang Wern Ee1, Teh Kailin2, Darren Seah3, Lee Eng Sing4
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Gestational Diabetes Mellitus has been shown to have potential serious, long-term consequences for both 
mother and baby, including a predisposition to obesity, metabolic syndrome, and Type 2 diabetes mellitus. 
The role of primary care in the long-term management of patients with gestational diabetes mellitus has 
often been overlooked. A review of the literature on the challenges of gestational diabetes management and 
diabetes prevention programmes will be presented and applications to primary care in Singapore discussed.

Launch of College of Obstetrics & Gynaecology Singapore (COGS) National GDM Guidelines
Welcome Address
Gestational Diabetes Guidelines for Singapore
Yong Tze Tein, Department of Obstetrics and Gynaecolgy, Singapore General Hospital

Hyperglycemia, one of the common conditions in obstetrics, parallels the occurrence of obesity, impaired 
glucose tolerance and diabetes in a population. The obesity and diabetes epidemic plus the later age of 
childbearing is predicted to cause a further rise in this condition.

Worldwide prevalence of gestational diabetes varies widely (between 1-28 %) due to ethnic differences and 
differing screening and diagnostic criteria used. The International Diabetes Federation estimates that one in 
six livebirths are to women with hyperglycemia, 84% due to gestational diabetes mellitus and 16% due to 
existing diabetes. 

 It is hypothesized that an abnormal intrauterine environment can mediate lifelong changes through 
epigenetic changes. Hence, hyperglycemia in pregnancy affects not only the individual but has a potential far 
reaching effect on the offspring and hence the family and the community. Although we know of the effects of 
hyperglycemia and its implication on pregnancy, there is still much to learn. And it is with this in mind that the 
College of Obstetrics and Gynaecology (Singapore) commissioned the guideline on Gestational Diabetes so 
that we all have a nationwide criteria and screening to ensure optimal outcome for our mothers and their 
babies. Most mothers would be able to acquire optimal glucose control with changes in diet and increased 
exercise, all of which may prevent or delay development of frank diabetes. As health professionals, we should 
also support mothers to breastfeed as this has been shown to reduce diabetes and obesity in the offspring 
and mother.  

GDM Screening Rationale
Kok Hian TAN1,2 
1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  SingHealth Duke-NUS OBGYN ACP, Singapore

From 1 January 2016, KK Women’s and Children’s Hospital (KKH) and Singapore General Hospital (SGH), 
started to provide universal gestational diabetes (GDM) screening to all pregnant patients at 24 to 28 weeks 
gestation using the International Association of the Diabetes and Pregnancy Study Group (IADPSG) criteria, a 
switch from the past 1999 WHO criteria after many decades. This has since led to all hospitals in Singapore 
following suit. The changes were in response to the high and increasing prevalence of GDM, and in line with 
recommendations from the several local studies (including cost effectiveness study) and international studies, 
calling for universal screening with evidence based criteria. 

Our local incremental cost-effectiveness analysis of GDM screening strategies revealed that universal 
screening is cost effective and is highly dependent on 2 parameters – the prevalence of GDM and estimated 
effectiveness of intervention. 

Unlike pre-eclampsia which is known as a disease of theories, gestational diabetes mellitus (GDM) is literally 
a disease of criteria. The plethora of criteria has confused and confounded evidence based medicine 

practices in GDM screening, seriously delaying their introduction and entrenching old non-evidence based 
practices. 

An important source of evidence based data is from the international HAPO (The Hyperglycemia and 
Adverse Pregnancy Outcome) study of which KKH was one of the 15 participating centres of this 
multinational, ethnically diverse cohort of �25,000 women. Each glycaemic value time point is independently 
pegged to a certain odds ratio of adverse outcome, on a linear progressive basis. The mmol/l (mg/dl) 
threshold criteria of IADPSG of FPG 5.1 (92); 1-h PG 10.0 (180) and 2-h PG 8.5 (153) corresponded to the 
predefined value for OR of 1.75 based on consensus. As an example, the old WHO criteria of FPG 7.0 & 2-h 
PG 7.8 mmol/l has internal inconsistency as FPG was pegged at a high > 3 OR and 2-h PG at a low 1.5 OR, 
resulting in disproportionate vast majority of ‘GDM’ picked up by 2-h PG value. 

Each of the 3 IADPSG time points is vital and contributes independently to detection of GDM. In our first 
cohort of 366 patients screened with the three-point IADPSG criteria, the added 1-h parameter contribution, 
from the two-point test of 0-h & 2-h to three-point 0-h,1-h & 2-h, increased the incidence of GDM from 17.4% 
to 23.2% (an absolute increase of 5.8% with a relative increase of 32.8%).

The change for more evidence based in screening has finally come worldwide, although the dust has not fully 
settled yet as more research and evaluation of the IADPSG criteria still need to be done, to convince the rest. 
In addition, with rapidly advancing technology and the advent of non-invasive continuous automated 
glucose profiling, this will push us to new boundaries of more precise evidence based criteria in the near 
future.

Clinical Management of GDM
Tan Lay Kok
Department of Obstetrics and Gynaecology, Singapore General Hospital

Clinical management of GDM has the following objectives:
1. prevention and surveillance for adverse maternal and fetal/neonatal outcomes secondary to uncontrolled  
 maternal hyperglycaemia
2. education about long term consequences to maternal health and the necessary interventions to optimise  
 outcomes.

Management is multi-pronged and is best effected through a multi-disciplinary effort involving the 
obstetrician, endocrinologist, dietician, nurse coordinator, diabetic counsellor, anaesthetist and 
neonatologist. Education of the GDM patient is most important as a practical problem encountered in 
clinical practice is poor patient compliance and adherence to management. Dietary management or medical 
nutrition therapy (MNT) is the cornerstone of management, and has to be individualized to the patient taking 
into account her daily work and meal schedules, physical activity, body mass index and cultural 
characteristics, while aiming to achieve euglycaemia and preventing ketosis, providing adequate maternal 
weight gain and contributing to fetal wellbeing. Patients are engaged in self-monitoring of blood glucose 
levels, with targets similar to those for pre-existing diabetes. This in itself is a common issue with patient 
compliance and adherence, and serial Hba1c is often used in clinical practice as a concomitant surveillance 
tool, granted its limitations in pregnancy.  Failure to achieve targets with MNT and exercise alone will then 
require pharmacological intervention, either with oral hygoglycaemic agents (most commonly metformin), or 
a basal-bolus regimen of insulin, or both. Dosages need to be titrated individually to patients and also with 
progression of pregnancy as the pregnancy induced insulin resistance increases.
 
GDM is associated with an increased risk of pre-eclampsia which has to be looked for at every antenatal visit. 
Fetal surveillance, particularly the detection of abnormal fetal growth and macrosomia, is very important and 
will be covered by the other speakers. The degree of control of GDM plays an important role in the timing of 
delivery. The use of tocolytics and antenatal corticosteroids in preterm labour and birth can worsen glucose 
control and adjustments in insulin may be necessary.
 
The issue of the timing and mode of delivery (covered by the other speakers) requires careful consideration 

of both medical and obstetric factors, and must involve the wishes of the patient, the importance of the latter 
being highlighted recently by the Montgomery vs Lanarkshire case significantly changing informed consent. 
Postpartum care in the form of repeating the OGTT and annual testing is often the weakest link in GDM 
management, and is extremely important given that many GDM women may in fact by undiagnosed 
pre-existing diabetics, and that GDM itself increases the woman’s lifetime risk of developing Type 2 diabetes.

In-utero Issues of Gestational Diabetes in KK Hospital  
Ann M Wright
Department Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

This talk will cover the risks posed to mother and fetus prior to delivery once a diagnosis of gestational 
diabetes has been made and aims to show how these risks differ from those facing low risk mothers as well 
as pregnant women with pre-existing diabetes.

Delivery Issues of GDM - Prevention & Management
Shephali Tagore
Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital

Good glycemic control is important in labor. The mode and timing of delivery depends on the control of 
GDM. Women with poorly controlled GDM may have to be delivered earlier depending on the severity. Strict 
adherence to the protocol for intravenous fluids and insulin is essential in labor to avoid both hyper and 
hypoglycemia. Detailed counselling is essential with regards to mode of delivery in ultrasound diagnosed 
macrosomia, major complication being shoulder dystocia. Women should be managed with multidisciplinary 
team of obstetricians, anesthetists and endocrinologists.

Diabetes in the General Population
Yong Mong BEE1,2

1  Department of Endocrinology, Singapore General Hospital, Singapore
2  SingHealth Duke-NUS Diabetes Centre, Singapore

Diabetes is fast becoming a global health problem, with an estimated 422 million people living with diabetes 
in 2014. Singapore is not spared from this impending epidemic. The prevalence of diabetes in Singapore 
among those aged between 18 and 69 has risen from 8.2% in 2004 to 11.3% in 2010. This parallels the rising 
prevalence of obesity in Singapore. The number of adult diabetic patients in Singapore is expected to rise to 
1 million in 2050. Diabetes is a costly disease to manage. Diabetes cost Singapore more than $1 billion in 
2010 and this is expected to soar beyond $2.5 billion by 2050.

Diabetes can adversely affect the vasculature in multiple organs. Despite extensive and intensive research, it 
is disappointing that vascular complications of diabetes continue to compromise the quantity and quality of 
life for patients with diabetes. A local study has shown that 1 in 5 patients with diabetes die within a year of 
lower limb amputation. Therefore, any strategy to curb the diabetes epidemic has to start upstream.

Pre-diabetes is characterized by the presence of blood glucose levels that are higher than normal but not yet 
high enough to be classified as diabetes. Both impaired fasting glucose (IFG) and impaired glucose 
tolerance (IGT) are pre-diabetic states. Around 14% of Singaporeans have IGT, and without lifestyle changes, 
at least 35% will progress to develop diabetes within 8 years. Pre-diabetes is asymptomatic but predisposes 
individuals to cardiovascular disease. Evidence from other countries has shown the efficacy of lifestyle 
interventions for reducing diabetes conversion among individuals with IGT. SingHealth Duke-NUS Diabetes 
Centre has commenced a new study to understand the effectiveness of a diabetes prevention programme in 
Singapore. The data that we gather from the study will be critical in helping us understand the impact of such 
interventions on our local population.

Postpartum and Lifetime Metabolic Prevention & Management Perspectives
Ang Seng Bin
Family Medicine Department, KK Women’s and Children’s Hospital

Prevalence of Gestational Diabetes Meillitus (GDM) in Singapore was at a high of 17.6% in the GUSTO study.  
Women with a history of Gestational Diabetes Mellitus have a 7-fold increased risk of developing diabetes 
mellitus (DM) later in their lives.  Strategies to decrease the risk of progression of women with history of GDM 
are crucial to improve the cardiovascular health of women. Breast feeding in terms of intensity and duration 
has been shown to lower the progression to DM in women with history of GDM over 2 years and as such 
should be strongly encouraged.  Lifestyle modifications in terms of diet and physical activity has been should 
to reduce the progression to DM in the Dibetes Prevention Program and the Nurses’ Health Study II.  
Metformin use has also been associated with reduced progression to DM in the Diabetes Prevention 
Program.  With good evidence for early intervention, a good strategy to improve the health of women with 
GDM to reduce or even prevent the progression to DM.

Gestational Diabetes in Australia
Shub A
1  Perinatal Department, Mercy Hospital for Women, Australia 
2  University of Melbourne, Department of Obstetrics & Gynaecology, Mercy Hospital for Women,   
 Heidelberg VIC 3084

Gestational diabetes is an increasingly common diagnosis in Australia. Changes in maternal demographics 
including older age of pregnancy, increasing BMI and increasing ethnic diversity have contributed to this 
increase. In addition, Australia adopted the IADSPG criteria for Gestational diabetes in 2015, having 
previously used the ADIPS criteria.

The increasing rates of GDM have placed additional burden on hospitals, with increasing requirements for 
endocrinologists, diabetes educators and increasing rates of induction, ultrasound services and electronic 
fetal monitoring in labour.

Recent data suggest that rates of GDM in many metropolitan hospitals are around 15%. This is a significant 
increase on previous rates in Australia of 12 %.

Controversy exists in Australia over treatment targets for gestational diabetes and management strategies 
including the use of insulin and of oral hypoglycaemics.  

The detection of undiagnosed Type 2 diabetes in pregnancy, and long term follow up to prevent and detect 
Type 2 diabetes after pregnancy remains an important facet of pregnancy care.

Maternal Lipid Profiles and Gestational Diabetes Mellitus
Wang Dongyu
Department of Obstetrics and Gynecology, The First Affiliated Hospital of Sun Yat-sen University, Guangzhou 
510080, Guangdong, China

According to the result of the Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study, the 
International Association of Diabetes and Pregnancy Study Groups (IADPSG) reset the diagnostic cut-off of 
the OGTT to 5.1-10.0-8.5 mmol/L in 2010. Further, the American Diabetes Association (ADA), WHO and the 
International Federation of Gynecology and Obstetrics (FIGO) also adjusted their criteria for screening GDM 
in 2011, 2013 and 2015, respectively. After using the IADPSG criteria since 2011, GDM affects about 17.5% of 
pregnant women in the Chinese population. The prevalence is also growing in the global population. In 
these two years, the government in China has ended the one-child per family policy and instead implements 
the universal two-child policy. Thus the maternal age is increasing and GDM prevalence is rising further.

Increasing risks of GDM and its complications were associated with increasing BMI in the Chinese pregnant 

population, which were similar to the other ethnic studies. Considering the prevalence of obesity in China 
and other Asia countries are lower than those in the western countries, the risks of GDM and other 
complications should be decreased in Chinese pregnant women. Nevertheless, the facts are on the contrary. 
The occurrence rate of GDM is relatively higher than many western countries in spite of the larger proportion 
of underweight and normal weight pregnant women in China. Whether the factors associated with GDM in 
the underweight group are different from those in the overweight and obese group need to be addressed.
Dyslipidemia is a key metabolic abnormality related to insulin resistant status, which may lead to short- and 
long-term complications for both mothers and their offspring, like gestational diabetes mellitus, 
preeclampsia, preterm birth and large-for-gestation-age infants. A previous prospective observational study 
in our hospital has showed that triglyceride to high-density lipoprotein cholesterol (TG/HDL-C) ratio in 
combination with HbA1c and pre-pregnancy BMI can be good markers to predict the risks of GDM and 
delivering LGA infant. In the last year, a retrospective cohort study was performed to evaluate the correlation 
between maternal lipid profiles at second trimester and pregnancy outcomes after grouping pregnant 
women by pre-pregnancy BMI. Pre-pregnancy BMI was classified into three groups (underweight, normal 
weight and overweight/obese). Lipid profiles were measured at the time of oral glucose tolerance test during 
24-28 gestational weeks.

We analyzed the data in the last two years. The occurrence of GDM was 21.9%, pregnancy-induced 
hypertension was 4.1%, large-for-gestational-age infant was 5% and small-for-gestational-age infant was 
10.3% in this study. Triglyceride and TG/HDL-C ratio were both independently associated with GDM and 
other complications in different pre-pregnancy BMI groups. But the associations between other lipid 
parameters and GDM or other adverse pregnancy outcomes (such as LGA) were inconsistent in different 
pre-pregnancy BMI groups.

Clinical Features of Gestational Diabetes at Keio University Hospital in Japan
Tanaka M1, Miyakoshi K1, Saisho Y2, Kasuga Y1, Ikenoue S1, Ochiai D1

1  Department of Obstetrics and Gynecology, Keio University School of Medicine, Japan
2  Department of Internal Medicine, Keio University School of Medicine, Japan

Introduction: In Japan, the International Association of Diabetes and Pregnancy Study Group (IADPSG) 
recommendation was adopted since July 2010, although the screening strategy depends on hospitals. The 
aim of this study is to investigate clinical features of gestational diabetes (GDM) by the new IADPSG criteria.

Methods: We retrospectively reviewed a total of 2314 women (GDM, 364; normal glucose tolerant [NGT], 
1952) with singleton pregnancy who underwent perinatal care between 2011 and 2015 at Keio University 
Hospital. Excluded from the study were cases with type 1 or type 2 diabetes, overt diabetes in pregnancy, 
fetal anomalies, and insufficient clinical information. All women found to have GDM underwent 
self-monitoring of blood glucose measurements as well as dietary management. Insulin treatment was 
initiated when dietary treatment did not achieve the glycemic goal. Perinatal outcomes were compared 
between the GDM and NGT groups.

Results: Of 364 women with GDM, 131 needed insulin treatment. There were no significant differences in the 
occurrence of preeclampsia (PE) and gestational hypertension (GH) between the GDM and NGT groups 
(2.5% vs 2.4% and 1.1% vs 1.4%). The prevalence of large-for-gestational age (LGA) and small-for-gestational 
age (SGA) were comparable between the GDM and NGT groups (9.4% vs 9.1% and 7.7% vs 5.5%). When 
analyzing term deliveries (GDM, 297; NGT, 1665), there were no significant differences in the occurrence of 
PE, GH, LGA, and SGA between the two groups.

Conclusion: Perinatal outcomes were comparable between women with GDM under the optimal glycemic 
control and NGT.

The Screening and the Management of Gestational Diabetes and Diabetes Complicating Pregnancy in 
the State of Negeri Sembilan and Specifically the Tertiary Hospital of Hospital Tuanku Jaafar 
Seremban, Malaysia
Krishna Kumar Hari Krishnan, Obstetrics & Gynaecology Department, Hospital Tuanku Jaafar Seremban, 
Malaysia

Introduction: This will be an introduction on the current system of the screening, treatment and the 
management of women who have gestational diabetes and diabetes complicating pregnancy in the state of 
Negeri Sembilan and specifically in the main state hospital of Hospital Tuanku Jaafar Seremban
Methods: It is a retrospective review as well as experience in the system and the changes over the years in 
changing the screening and the management of patients of the 2 above diseases.

Results: Screening
Initially screening was risk based on the first national perinatal care manual which was risk factors based. The 
perinatal care manual was updated and the age of 35 was reduced to 25 years. Later, universal screening was 
implemented.

Monitoring: The patients were referred to the dietician and a repeat Blood Sugar Profile (BSP) was done 
after 3days. If 2 BSP were abnormal, they were referred to the hospital for insulin initiation. BSP was repeated 
every 3 days in the health centre until controlled and repeated after 2 weeks if normal. This was continued till 
delivery.

Treatment: First line of treatment was Medical Nutrition Therapy (MNT). If that failed insulin was initiated. If 
control was difficult initially basal insulin was initiated. In the past few years, metformin was introduced in the 
management.

Delivery: Those stable on MNT were delivered by dates. Those requiring medical treatment were initially 
induced at 38 weeks gestation. Based on the local perinatal mortality audits, this was subsequently reduced 
to 37 weeks gestation. Mode of delivery was based on obstetric indications

Outcomes: The perinatal mortality on the hospital has dropped from 22/ 1000 deliveries in 1991 to 8/1000 
deliveries in 2016. The perinatal mortality of the 2 group of diabetics was similar to the normal population. 
Even though all babies of mothers on treatment were admitted to the special care nursery for observation, 
majority were discharged well within 24 hours.

Conclusion: With the continuous audit and change of management as the evidence is obtained, we appear 
to have reduced the morbidity and mortality of babies of GDM and diabetic complicating pregnancies.

Management of Gestational Diabetes (GDM) in Kuala Lumpur General Hospital, Malaysia 
Muniswaran Ganeshan
Maternal Fetal Medicine Unit, Department of Obstetrics & Gynaecology, Kuala Lumpur General Hospital, 
Kuala Lumpur, Malaysia. 

The maternal and fetal implications of GDM is significant. The physical, social and emotional implications are 
substantial and the burden of the disease is enormous. A recent nationwide registry based (National 
Obstetric Registry of Malaysia) study showed that the incidence of GDM in Malaysia is 8.4%.

Despite recommendations for universal screening, the 2015 Malaysian Clinical Practice Guidelines 
recommend universal screening where appropriate; but also suggests a selective risk based screening for 
GDM as cost and resources are perceived to be limiting factors. The screening criteria includes maternal BMI 
≥27kg/m2, previous GDM or fetal macrosomia, first degree relative with diabetes, glycosuria at booking or 
those with obstetric complications such as polyhdramnios, fetal anomaly or unexplained intrauterine death. 
The diagnostic criteria is based on a 75g glucose load at O and 120 minutes with a fasting level of 5.1mmol/L 
and a 2 hours post prandial of 7.8mmol/L taken as significant levels for diagnosis. Targets of initiating therapy 
are fasting >5.3mmol/L and 2 hours post prandial value of >6.7mmol/L. Certain hospitals in Malaysia on the 

other hand adopt the National Institute of Health and Care Excellence (NICE) guidelines for diagnosis and 
management of GDM. 

Our own study which was published this year showed that maternal age of ≥ 25, booking BMI ≥27kg/m2, 
booking weight ≥80kg and previous hypertension are non-significant risk of developing GDM in Malaysia. 
Parity >5 was only associated with an OR of 1.02 (0.90-1.17, p value 0.717) while stillbirth has no significant 
association with the risk of GDM. An ideal screening criteria should precede disease complications and 
recent evidence does suggest that screening is a cost effective measure, especially among high risk 
population such as South Asians. 
Kuala Lumpur General Hospital uses a universal screening approach as per the 2015 NICE guidelines for 
diabetes in pregnancy. In light of the recent evidence, we use O, 60minutes and 120 minutes for screening 
following a 75g glucose load and we adopt a “tight” glycaemic control and advocate daily home glucose 
monitoring. Although the adherence is not 100%, we are in the midst of auditing our own practice and 
outcomes as the policy was only recently reviewed in July 2017. 

Universal Screening for GDM in Malaysia should be the way forward, especially with regards to reducing 
maternal and fetal complications as per World Health Organization, International Diabetic Federation, 
International Federation of Gynecology and Obstetrics and NICE guidelines. We are yet to adopt the 
International Association of Diabetes and Pregnancy Study Groups (IADPSG) recommendations. Although 
guidelines should be tailor-made based on local resources; there is an urgent need for standardization of 
care based on up to date evidence as the burden of GDM can be significantly reduced with the aim of 
improving maternal and fetal outcomes.

Gestational Diabetes Mellitus (GDM) Screening and Management in Central Women’s Hospital, 
Yangon, Myanmar
Swe Swe Myint
Obstetrics and Gynaecology Department, Central Women’s Hospital, Yangon, Myanmar

GDM is defined as any degree of glucose intolerance with onset or first recognition during pregnancy. GDM 
represents 90% of all cases of diabetes in pregnancies and prevalence of 1-14% has been noted. The prevalence 
has increased significantly. It was 7.5% in 2002 (Sandar win, 2002) and 12.19% in 2003 (Tint Swe Latt, 2003) in our 
hospital. The reasons for the rise were increased maternal age, increased obesity and increased screening.

GDM screening is done to pregnant women with risk factors according to WHO criteria at booking visit by 
using 75 gram OGTT (2 point WHO 1999 criteria). If the result is normal, repeat screening is done at 24-28 
weeks gestation. In cases of healthy pregnant women, 75g OGTT is offered when fetal macrosomia and 
polyhydramnios are developed in current pregnancy.

Pregnant women with GDM are managed by joint care with physician regarding life style changes and 
medication (Metformin /+ Insulin) if necessary. Extra care is provided to monitor maternal and fetal 
well-beings and to reduce morbidity and mortality. Intra-partum care plan is discussed. Life style changes 
(diet, exercise), importance of post-natal follow-up, contraception and risk of GDM in subsequent pregnancy 
are also counselled before discharged from hospital. At 6 weeks post-natal appointment, fasting blood sugar 
is measured to exclude Type II diabetes and referred to physician for further treatment if it is diagnosed. If 
not, HbA1c is offered annually.

As the prevalence of GDM in Myanmar is increasing, universal GDM screening to all pregnant women at 24 
to 28 weeks gestation, using the International Association of the Diabetes and Pregnancy Study Group 
(IADPSG) criteria need to be considered to detect more cases .However, it should be outweighed with costs 
of screening and extra workload as a developing country.

In conclusion, further research and international collaborations are needed to find out the actual prevalence 
of this disease and to reduce the morbidity and mortality. Central Women’s Hospital, Yangon, as the main 
tertiary hospital for maternal care, plays a central role and need to involve in various research for better 
understanding of this important disease.

Gestational Diabetes Mellitus (GDM) Screening and Management in Myanmar Hospitals
Yin Yin Soe
Department of Obstetrics and Gynaecology, University of Medicine 1, Yangon, Myanmar
Central Women’s Hospital, Yangon, Myanmar

In Myanmar, prevalence of obesity and Diabetes Mellitus is rising in general population according to 
National Survey on DM and risk factors for non-communicable diseases (NCDs) in Myanmar, 2014. The 
prevalence of GDM is also increasing ranging between 2.4% and 32.5% depending on the area of study and 
method and criteria of screening used. There is no data on prevalence of GDM in the whole country. 

In Central Women’s Hospital, Yangon, the prevalence of GDM ranged  between 7.5 % (Sanda Win, 2002) and 
12.19% (Tint Swe Latt, 2003).The prevalence of GDM in North Okkalapa General hospital, Yangon ranged 
from 18.6% ( Win Pa Pa, 2012) to 32.5% (Kyar Nyo Soe Myint , 2017).

Myanmar National guideline for screening of DM is high risk screening using two point test of 0 hour and 2 
hour 75 g OGTT and WHO criteria at first antenatal visit and at 24 to 28 weeks gestation. Universal screening 
is not practiced yet in Myanmar due to low resources.

Management of Diabetes in Myanmar hospitals is provided by joint care with Diabetic Physician and 
Obstetricians.  Life style management (diet and exercise), pharmacological management (metformin or 
Insulin therapy) self- monitoring of blood glucose and pre-pregnancy, intrapartum and postpartum care are 
provided by obstetricians. Midwives from rural areas refer mothers with DM and those with high risks for DM 
to district and regional hospitals for screening and further management. 

Myanmar Ministry of Health is aiming to reduce the prevalence, morbidity and mortality of DM and improve 
the maternal and fetal outcomes of Diabetes in pregnancy as part of the non- communicable disease control 
programme. The participation in IPRAMHO- Asia research network and survey to develop a consensus and 
study of point prevalence in obesity and GDM in our hospitals will provide an opportunity to improve the 
management of Diabetes in pregnancy in Myanmar.

Diagnostic Criteria for GDM in the Philippines and the IADPSG Criteria: Comparison of Maternal and 
Neonatal Outcome
Valerie T. Guinto, M.D., MSc., FPSMFM, FPSUOG
Chief, Section of Maternal-Fetal Medicine, University of the Philippines-Philippine General Hospital

Introduction: The Philippines belong to the countries with the highest prevalence of gestational diabetes 
mellitus. Many of these pregnancies end up with poor outcomes, partly due to inaccessible proper 
healthcare. The cut-off values for the diagnosis of GDM in the Philippines was based on both the WHO and 
the IADPSG, but with lower values with the objective to catch the pregnancies complicated with diabetes 
earlier for intervention.  A recent study by Dr. Marie Antonette Calinawagan and Dr. Joselito Santiago was 
done in the University of the Philippines-Philippine General Hospital comparing the maternal and neonatal 
outcomes using the Philippine standard with that of IADPSG.

Methods: The study was a prospective cohort study done in a tertiary academic institution in the Philippines.  
The Philippine Obstetrical and Gynecological Society recommended the cut-offs of >92 mg/dl (fasting 
plasma glucose) and > 140 mf/dl (2 hour plasma glucose) for the 75 g OGTT in its Clinical Practice Guidelines 
published in 2011. The diagnosis of gestational diabetes mellitus is given when there is at least one value 
elevated. The 2 groups (those diagnosed using the Philippine criteria and those diagnosed using the 
IADPSG criteria) were compared according to the mode of delivery, need for insulin, preterm delivery, 
postpartum hemorrhage, cost of medical care, birthweight, birth trauma, neonatal hypoglycemia, jaundice, 
congenital anomaly and stillbirth.  Descriptive statistical analysis was done.

Results: Compared with the Philippine criteria, those diagnosed using the IADPSG had less cesarean 
sections and a higher need for insulin therapy. There are no significant differences in the other outcome 
measures compared.

Conclusion: There is no significant difference in maternal and neonatal outcome among those diagnosed 
using the two criteria compared. Using the IADPSG criteria enabled the identification of patients who are at a 
higher risk for difficulty in controlling their blood sugar values.

Screening for Hyperglycaemia in Pregnancy in Raffles Women’s Centre, Singapore
Tony Tan Yew Teck   Clinical Director, Maternal Fetal Medicine, Raffles Women’s Centre, Singapore

Upon the release of the FIGO 2015 recommendations on hyperglycaemia in pregnancy, obstetricians in 
Raffles Women’s Centre, Singapore had a meeting in April 2015 and had the following consensus:
1. Adopt the FIGO 2015 terminology:
 a. Diabetes in pregnancy (DIP) where there is pre-existing DM or if FPG is >= 7.0 mmol/l and / or 2nd  
  hour PG is >= 11.1 mmol during pregnancy; and 
 b. Gestational diabetes mellitus (GDM) as any one of the following: FBG from 5.1-6.9 mmol/l, 1st hour  
  PG is >=10.0 mmol/l, and/or 2nd hour PG is 8.5-11.0 mmol/l. 
2. As recommended by FIGO 2015, we will offer routine screening for DIP in early pregnancy.  The following  
 blood tests would be included with the routine antenatal screening blood tests: random blood glucose  
 (RBG) and HbA1c either at 10 weeks together with our free bhCG/PAPP-A, or at booking (if booked after  
 10 weeks).  If RBG >= 11.1 with DM symptoms or HbA1c >= 6.5% (confirmed on repeat testing), then   
 manage as for DIP.
3. For the rest, we should perform 75 g OGTT at 24-28 weeks either through a targeted approach (i.e. for  
 those with PH GDM, FH DM, past adverse outcome associated with GDM, past big baby >3.6 kg (for   
 local) or >4 kg (for Caucasian), AC > 95th centile, glycosuria x 1 or 2, AMA >= 35 years old at booking,  
 Indians) or via a universal approach (i.e. every patient). [Most obstetricians in the centre now offer routine  
 screening for all patients.]
4. Once diagnosed with DIP or GDM, we will refer to the dietitian for diabetic diet, and advise regular   
 appropriate physical exercise and BSP.
5. BSP should be performed at least 7 x a week if patient on diet only, and 14 x a week if patient on   
 medication. We aim for fasting H/C at <5.3 mmol/l, 1st hour postprandial H/C at <7.8 mmol/l and 2nd hr  
 post prandial H/C at < 6.7 mmol/l.
6. If BSP persistently higher than the ranges for 1-2 weeks (for about 50% of readings or more) despite   
 optimal diet and physical activity, consider treatment with metformin and/or insulin.
7. If for metformin, counsel the patient that metformin may or may not adequately control the BSP, and   
 whilst increasingly prescribed, does not yet have long term safety data in pregnancy. If patient wants   
 metformin, start low with metformin 250 mg tds for 1-2 weeks, and adjust upwards to 500 mg tds if BSP  
 not well controlled, and then to maximum of 750 mg tds.
8. If metformin does not achieve good control or if insulin were to be started first line, refer to    
 endocrinologist.
9. Aim to deliver at 38-40 weeks for well controlled DIP or GDM. For those on insulin or are poorly   
 controlled, it has to be individualised. Offer elective CS if EFW > 4kg.
10. Check OGTT postnatally at 6-12 weeks visit for those with hyperglycaemia first diagnosed in pregnancy.  
 Counsel of the increased risk of developing type 2 DM later in life for the mother and the baby.

Gestational Diabetes Mellitus (GDM) in KK Women’s & Children’s Hospital Singapore
Serene THAIN1,2, Kok Hian TAN1,2

1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  SingHealth Duke-NUS OBGYN ACP, Singapore

The prevalence of GDM has increased significantly over the years. A KKH study (Tan KT & Tan KH, SMJ) in 
1994 showed a GDM rate of only 2.8% based on targeted screening of high-risk patients. From 1 January 
2016, KK Women’s and Children’s Hospital (KKH) and Singapore General Hospital (SGH) started universal 
gestational diabetes mellitus (GDM) screening for all pregnant patients at 24 to 28 weeks of gestation, using 
the International Association of the Diabetes and Pregnancy Study Group (IADPSG) criteria, switching from 
the previous 1999 WHO criteria after many decades. This has since led to all hospitals in Singapore following 
suit. These changes were in response to the high and increasing prevalence of GDM, and in line with 

recommendations from several local studies (including cost effectiveness studies) and international studies 
that called for universal screening with evidence-based criteria. With routine screening using the 2-point 
WHO 1999 criteria, Koh et al. (SJOG 2017) showed a GDM prevalence of 15.5%. The reasons for the rise were 
identified to be due to rising obesity, increasing maternal age and increased GDM screening. 
An important source of evidence-based data is from the international HAPO (The Hyperglycemia and 
Adverse Pregnancy Outcome) study of which KKH was one of the 15 participating centres. This was a 
multinational, ethnically diverse cohort comprised of �25,000 women. The Singapore (KKH) HAPO prevalence 
of GDM in Singapore was 25.1% among the 1787 participants in Singapore, based on the 3-point IADPSG 
criteria. In comparison, the other South-East Asian country, Thailand (Bangkok field centre) with 2,499 
participants had a GDM frequency of 23.0%. HAPO demonstrated a linear relationship between glycaemic 
levels and adverse outcomes.  It is also important to note that each of the 3 IADPSG time points contributes 
independently to the detection of GDM. In our first cohort of 366 patients screened with the three-point 
IADPSG criteria, the added 1-h parameter contribution from the two-point test of 0-h & 2-h to three-point 
0-h, 1-h & 2-h, increased the incidence of GDM from 17.4% to 23.2% (an absolute increase of 5.8% with a 
relative increase of 32.8%).

Ministry of Health (Singapore) declared a War on Diabetes in April 2016, aiming to reduce the heavy burden 
of this disease for our population in terms of prevalence, mortality and morbidity. The availability of data 
from routine screening of mothers for GDM will be a boon for our health service improvement and research. 
It will help us to better define our pregnant population for future pregnancy studies and allows us to embark 
on the next level of research to tackle the challenges that diabetes brings. These include determining the 
best follow-up strategy for patients with GDM, and prevention of diabetes in our population starting from 
the womb. KKH as the main hospital for maternal care plays a central role and is involved in various research 
cohorts (GUSTO, NORA, S-PRESTO, BIOMA & IPRAMHO) to better understand this important disease.

Gestational Diabetes Mellitus (GDM) – National University Hospital Singapore
Claudia Chi
Department of Obstetrics and Gynaecology, National University Hospital, Singapore 

Gestational diabetes mellitus (GDM) affects approximately 20% of pregnancies in Singapore, one of the 
highest rates in the world. The Growing Up in Singapore Towards healthy Outcomes (GUSTO) birth cohort 
study, which recruited 1136 pregnant women from KK Women’s & Children’s Hospital and National University 
Hospital (NUH) in 2009-2010, found risk based screening failed to detect half of the GDM cases in Asian 
women.

In January 2017, GDM screening at the National University Hospital (NUH) had changed from risk based 
screening to universal screening at 24-28 weeks’ gestation. The GDM diagnostic criteria used was also 
switched from the World Health Organization (WHO) 1999 criteria to the International Association of 
Diabetes and Pregnancy Study Groups (IADPSG) 2010 criteria. 

Among the first 1894 pregnancies screened for GDM since January 2017, use of the IADPSG criteria did not 
result in more pregnancies being diagnosed with GDM as compared to the WHO 1999 criteria (22.2% and 
22.4% respectively). About a third of the GDM cases diagnosed by the IADPSG criteria would have been 
classified as normal by the WHO 1999 criteria. Conversely, about a third of the GDM cases previously 
identified as GDM by the WHO 1999 criteria were classified as normal by the IADPSG criteria. Of all the GDM 
cases diagnosed with the IADPSG criteria, the majority (70%) had abnormal 1-hour glucose levels and 57% 
had abnormal 2-hour glucose levels. Almost a third (28%) of the GDM cases identified using the IADPSG 
criteria had abnormal 1-hour glucose levels alone.

Adopting the new IADPSG criteria did not increase our rate of GDM. Instead, the introduction of the 1-hour 
glucose level had identified a unique group of women who would have been treated as normal by the WHO 
1999 criteria. On the other hand, a similar proportion of women previously identified as GDM were classified 
as normal by the IADPSG guidelines. Further studies are needed to evaluate the risks of adverse pregnancy 
and neonatal outcomes related to GDM in these women.

Currently two smartphone APP-based randomized controlled trials are on-going at NUH for women with 
GDM. One examines the effects of a smartphone-based lifestyle coaching program on gestational weight 
gain in pregnant women with GDM (SMART-GDM study). The other examines the efficacy of an interactive 
smartphone APP in restoring optimal weight post-delivery in women with recent GDM. Women with GDM 
are at increased risk of developing type 2 diabetes years after pregnancy; optimizing weight gain during 
pregnancy and restoring optimal weight after delivery can help to reduce the risk of future diabetes.  

Gestational Diabetes Screening & Management Overview in Singapore General Hospital
Tan Lay Kok
Senior Consultant, Department of Obstetrics & Gynaecology, Singapore General Hospital

Gestational diabetes (GDM) is recognized as an important obstetric condition in the patient mix which is 
drawn from a population with a high prevalence of Type 2 diabetes.  Routine and universal screening for 
GDM is now practiced since January 2016, using the diagnostic criteria of the IADPSG.  The three point test 
rather than the 2 point one is used, and this is justified by the increased numbers of GDM patients identified. 
Around 60% of women who tested positive had an elevated 1 hour value, of which a third had normal fasting 
and 2 hours value, and therefore would have been missed by the previous 2 point test. Overall the 
prevalence of GDM has increased from 18% to 21% with the 3 point test. Patients are managed at the 
Gestational Diabetes Joint Clinic, a multidisciplinary collaboration between our department and the 
department of Endocrinology. Challenges faced include achieving euglycaemia, patient compliance and 
attendance issues, and timing and mode of delivery in the context of suspected macrosomia, sub-optimal 
glucose control, pre-eclampsia and the impact of the recent Montgomery ruling.

Gestational Diabetes Mellitus in Sri Lanka
Mohamed Siraj1, Markandu Thirukumar2, Naseerdeen3      
1  Division of Obstetrics and Gynaecology KKH Women’s and Children’s Hospital, Singapore
2  Division of Obstetrics and Gynaecology Teaching Hospital, Batticaloa, Sri Lanka
3 Medical Officer of Health, MOH Area, Kattankudy, Batticaloa, Sri Lanka

Introduction
There is an exponential rise in the occurrence of Gestational Diabetes (GDM) in South Asia. Being South 
Asian places women in Sri Lanka at higher risk for diabetes during pregnancy. The prevalence of GDM was 
shown to be 5.5% in a previous study carried out in Sri Jeyawardene General Hospital while in another study 
done at North Colombo Teaching Hospital GDM prevalence was found to be 5.7% and pre gestational 
Diabetes at 7.1%.

In Sri Lanka, the Sri Lanka College of Obstetricians and Gynaecologists (SLCOG) issued a Hyperglycaemia 
National Consensus criteria which is used to diagnose gestational diabetes. In women with negative 
pre-pregnancy screening and who had normal range of FBS/PPBS in early pregnancy, 75 g 2 hour OGTT is to 
be carried out between 20 to 28 weeks of gestation. If that is normal, the need to repeat OGTT in third 
trimester is only if clinically indicated. Standard 75g 2 hour OGTT (Fasting - minimum of 8 hour / 1 hour / 2 
hour) is used for diagnosis of GDM (FBS≥100mg/dl or 5.6 mmol/l, 1hPG≥180mg/dl or 10mmol/l, 2h≥
140mg/dl or 7.8 mmol/l).

The International Association of Diabetes and Pregnancy Study Groups (IADPSG) proposed that a fasting 
plasma glucose of 5.1mmol/l or over at any time of pregnancy is sufficient to diagnose gestational diabetes 
besides the 1 hr value of 10 mmol/l and the 2 hr value of 8.5 mmol/l. We evaluated the impact of IADPSG 
criteria on the prevalence of gestational diabetes in eastern province of Sri Lanka.

Methods
This is a retrospective study of 252 pregnancy records collected from the MOH area (Kattankudy) from 2016 
to 2017. These women underwent standard 75g 2-hour OGTT between 20 to 28 weeks gestation. The 
IADPSG fasting/1 hr/2 hr plasma glucose criterion was used to reclassify these 252 women.

Results
The GDM prevalence rate based on WHO 1999 criteria was 15.8% (40/254) while the prevalence rate based 
on the NICE criteria were 24.0% (61/254). A total of 102 out of 252 met the IADPSG criteria and the IADPSG 
GDM prevalence rate was 40.2%.

Conclusion
The IADSPG criterion increased significantly the Sri Lankan population with gestational diabetes. This may or 
may not lead to higher cost with expanded diagnosis of gestational diabetes with appropriate treatment or 
potential unnecessary medical intervention. This requires evaluation of the IADPSG criteria to diagnose 
gestational diabetes and associated perianal mortality and morbidity in South Asian population.

Gestational Diabetes Mellitus (GDM) at Sonklanagarind Hospital, Prince of Songkla University, Hat Yai, 
Songkhla, Thailand 
Ounjai Kor-anantakul MD, FRTCOG
Chairman of Maternal & Foetal Medicine Committee of the Asia & Oceania Federation of Obstetrics & 
Gynaecology (AOFOG)
Head of Maternal and Fetal Medicine Committee of the Royal Thai College of Obstetricians and 
Gynecologists

The global prevalence of hyperglycaemia in pregnancy in women (20–49 years) is 16.9%, or 21.4 million live 
births in 2013. The highest prevalence was found in the Southeast Asia Region at 25.0% compared with 
10.4% in the North America and Caribbean Region. More than 90% of hyperglycaemia in pregnant women 
are estimated to occur in low- and middle-income countries.

In Thailand, the Royal Thai College of obstetricians and Gynaecologist has recommended two guidelines for 
screening of GDM. The first guideline uses the 5th American Diabetes Association (ADA) International 
Workshop-Conference on Gestational Diabetes to classify each woman by risk identification. At first ANC, in 
moderate and high-risk group are screened with 50-g 1 hr GCT. If abnormal result, the GDM diagnosis is 
based on 100 g OGTT with Carpenter and Coustan criteria. If normal result, re-screening at 24-28 weeks of 
gestation, either by one-step approach, or two-step approach can be done. The second guideline follows 
the International Association of Diabetes and Study Group (IADPSG), by universal screening in every 
pregnant woman. However, the screening methods are varied in different area according to the policy and 
facility of each hospitals. 

Since 2008, Songklanagarind Hospital has adapted the GDM screening guideline from the 5th American 
Diabetes Association (ADA) International Workshop-Conference on Gestational Diabetes. For 5 years period 
from 2014-2016, at Songklanagarind Hospital, the prevalence of gestational diabetes mellitus increased from 
10% to 14-15%, with the prevalence of overt DM 1-3%. This clinical practice guideline is more suitable for our 
hospital due to lower cost of screening.

Gestational Diabetes Mellitus: Experience from Siriraj Hospital, Thailand
Dittakarn Boriboonhirunsarn, M.D., M.P.H., Ph.D.
Department of Obstetrics and Gynaecology, Faculty of Medicine Siriraj Hospital, Mahidol University, 
Bangkok, Thailand

Siriraj Hospital is the largest university-based tertiary care hospital in Thailand with approximately 8,000 
deliveries per year. A clinical practice guideline for GDM has been developed and implemented since 2000. 
A risk factor-based selective screening is used with 50-g GCT at >140 mg/dL cutoff. A 100-g OGTT is used as 
diagnostic test, using Carpenter and Coustan criteria. Screening is offered to at-risk pregnant women at their 
first antenatal visit and repeated at 24-28 weeks of gestation for those who has negative first screening. All 
women with GDM receive dietary counselling and insulin therapy is initiated if glycemic target is not reached. 
Glycemic control is evaluated by 2-hour postprandial blood glucose (<120 mg/dL) and FPG in individual case 
(<95mg/dL). GDM is also diagnosed and dietary counselling and therapy are initiated if 50-g GCT result is 
>200 mg/dL since 80-90% of these women will eventually have abnormal 100-g OGTT. The guideline is 
evaluated and amended intermittently, based on the evidence from both local and international researches, 

to facilitate the more effective care process that best fit local practice, to improve the outcomes, and to be 
applicable to other settings in Thailand.

Currently, prevalence of GDM is approximately 8-10% of all pregnant women and 15% among at-risk women. 
Approximately 50-60% of GDM cases can be diagnosed early in pregnancy (<20 weeks of gestation). The risk 
of GDM after negative first screening is approximately 15%. Majority of GDM cases can be managed 
successfully by dietary therapy alone and only 10-15% need insulin therapy. The need of insulin therapy is 
associated with pre-pregnancy overweight and obesity. For GDM related complications, approximately 5% 
have preeclampsia, 3% have macrosomic infants, and 20-25% have LGA infants.

Weight gain control during pregnancy is found to be an important modifiable factor for developing GDM 
and LGA infants, regardless of pre-pregnancy BMI status and timing of GDM diagnosis. The risks are 
significantly increased when gestational weight gain is above IOM recommendation and when second 
trimester weight gain is >7 kg. More attention is now paid to the issue of weight gain control during 
pregnancy, in addition to other measures, in order to prevent GDM and related adverse outcomes.

Postpartum follow up for DM screening at 6-12 weeks is offered to all GDM women. A study in Siriraj Hospital 
shows that 10% have diabetes, 35% have impaired glucose tolerance, and only 55% are normal. However, 
follow up rate is still disappointing at 30-40% and a more effective means to improve the rate are being 
considered.

The Need for a Consensus Update on Gestational Diabetes Mellitus (GDM)
Rukmono Siswishanto
Dr Sardjito Hospital/ Faculty of Medicine Gadjah Mada University, Yogyakarta

It is estimated that by 2018 the population in Indonesia will be 265,015,300, and 49.8% of whom are women, 
with a total of 4,810,000 births. If the estimated prevalence of GDM is 2% -5%, then there are at least 96,200 
to 240,500 cases of GDM annually. Based on Riskesdas (Basic Health Research) data in Indonesia there has 
been an increase of almost 2 times the prevalence of DM (entire population) from 1.1% in 2007 to 2.1% in 
2013. DIY province in 2013 is the highest prevalence area in Indonesia that is 3%.

The perceived barriers in the improvement of diabetes services in Indonesia are mainly based on awareness, 
accessibility, availability, affordability, and quality of patient issues. It is fortunate that in 2014 Indonesia has 
implemented a national health insurance scheme that guarantees the financing, among others, for the 
services of diabetic patients. Although access difficulties due to service financing can be overcome, but the 
biggest challenge is on awareness. As many as 59% of patients are unaware that they have diabetes, there is 
still any misconceptions about diabetes, and the lack of trained health workers treating diabetes.

In Indonesia there are currently two sources that can be used as a reference for the consensus of diabetes 
management that is the consensus of management and prevention of diabetes mellitus type 2 in Indonesia 
(Perkeni, 2015) and Obstetric Case Management Guidance (HKFM, 2012). Until now there is still 
disagreement about the criteria of screening / diagnosis and new developments, especially about the 
physiology and use of metformin in pregnant women.

Based on the increasing burden of diabetes and ongoing development in terms of health and clinical 
services, there are three priorities to focus on: awareness (health personnel and patients), the revision of 
consensus on management of GDM, and monitoring & evaluation of consensus implementation.

Weight Gain During Pregnancy – NORA Antenatal Cohort
Nurul Syaza RAZALI1, Nyo Mie WIN1, He Song1, Hong Heng CHAN1, Mor Jack NG2, John Allen3,  George 
Yeo1, Bernard Chern1, Kok Hian TAN1,3
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Introduction
To determine the characteristics of gestational weight gain in the Singapore population.

Methods
619 patients from the Neonatal Obstetric Risk Assessment (NORA) cohort were classified accordingly to their 
first antenatal visit BMI: Normal-weight (NW), Underweight (UW), Overweight (OW) and Obese (OB) groups. 
Optimal weight gain for each group was 11kg-16kg, 8kg-13kg, 7kg-11kg and 5kg-9kg respectively according 
to the Institute of Medicine (2009) criteria. Weight gain was calculated as the difference between the first 
antenatal visit weight (< 14 weeks GA) and the final pregnancy weight (≥ 37 weeks GA). 

Results
Average height of the cohort was 158.6 (sd±5.9) cm. At the first antenatal visit, the average weight of the 
cohort was 59.7 (sd±12.5) kg and BMI was 23.7kg/m2. The distribution of the cohort was 57.8% (NW), 8.7% 
(UW), 23.6% (OW) and 9.9% (OB). At the final antenatal visit, the average cohort weight was 71.8 (sd±12.5) kg. 
Average weight gain from the first to final visit was 12.1 (sd±4.5) kg. 

41% of the cohort gained weight appropriately, while 58.5% gained weight inappropriately. Normal 
recommended weight gain was achieved in 47.8% of the NW group, 42.6% of the UW group, 35.6% of the 
OW group and 52.5% of the OB group. Inappropriately poor weight gain was achieved in 34.6% of the NW 
group, 11.1% of the UW group, 15.1% of the OW group and 29.5% of the OB group. Inappropriately high 
weight gain was achieved in 17.6% of the NW group, 46.3% of the UW group, 49.3% of the OW group and 
52.5% of the OB group. Average weight gain for the groups were 12.7kg (NW), 12.5kg (UW), 11.5kg (OW) and 
9.2kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There is a significant portion of the population especially the obese and overweight patients that did not 
gain appropriate weight for a healthy and safe pregnancy. More could be done to educate these patients on 
this.

To Explore the Health Beliefs and Self-Care Behaviours during the Antenatal and Postnatal Period 
among Women with Gestational Diabetes Mellitus in Singapore - A Research Proposal
Mei Qi Ang1, Yen Yen Chia1

1  Division of Nursing, KK Women’s and Children’s Hospital, Singapore

Introduction
Having a history of gestational diabetes mellitus (GDM) poses a seven-fold increase in the risk of developing 
type 2 diabetes mellitus (DM) after delivery. Despite knowing the healthy behaviours to prevent and/or treat 
these conditions, most struggle to adopt and adhere to them. Each individual’s healthy behaviours, or the 
lack of, are driven by health beliefs. Hence, this study explores the health beliefs and self-care behaviours, 
during the antenatal and postnatal period, among women diagnosed with GDM in Singapore.

Methods
A GDM Health Belief Model Questionnaire will be developed to explore the health beliefs of women 
diagnosed with GDM. In addition, the Summary of Diabetes Self-Care Activities Measure will be modified to 
contextualise the self-care behaviours to the local setting. Both questionnaires will be administered and data 
collected will determine whether the health beliefs and behaviours change over the antenatal to the 
postnatal period. 

Results
The GDM Health Belief Model Questionnaire and Summary of Diabetes Self-Care Activities Measure will be 
tested for validity and reliability. Any associations amongst the measures, if any, will be ascertained.

Conclusion
Understanding the health beliefs and behaviours of women with GDM will reveal the complex interplay of 
the factors on those behaviours. Findings will contribute to the design of future health promotion 
programmes, beginning with raising awareness of the GDM women’s health beliefs. Furthermore, by 
addressing the unfavourable health beliefs using a more targeted approach for those who need it more, may 
lead to more success in promoting the self-care behaviours. Using this questionnaire as a screening tool may 
also optimise patient activation so that the women will continue to adopt and maintain the healthy 
behaviours beyond delivery. In this way, their risk of DM will be reduced and thereby may delay, if not even 
avoid, the onset of DM in the future.

The Comprehensive Assessment of Food Parenting Practices: The Home Self-administered Tool for 
Environmental Assessment of Activity and Diet Family Food Practices, Adaptation and Applicability in 
Parents of Singaporean Children aged Three- to Five- Years
Qian Wen Sng1, Yen Yen Chia1

1 Division of Nursing, KK Hospital, Singapore

Introduction
The American Association of Pediatrics emphasized parents’ role in altering children’s risks for obesity by 
setting the appropriate context, habits, practices around food and eating. Eight validated tools assess 
feeding practices among parents of three- to five- year olds [Child Feeding Questionnaire; Feeding Practices 
and Structure Questionnaire; Preschooler Feeding Questionnaire; Overt and Covert Control; Comprehensive 
Feeding Practices Questionnaire; Parental Feeding Style Questionnaire; Child Feeding Style Questionnaire; 
Home Self-administered Tool for Environmental Assessment of Activity and Diet Family Food Practices 
(HomeSTEAD)]. HomeSTEAD had been used in USA for mostly White and African American parents of 
children aged between three and 12 years old. HomeSTEAD, consisting three main scales, Coercive, 
Autonomy Support and Structure was found to have good internal reliability, construct validity and reliability.

Methods
HomeSTEAD required adaption to reflect the Asian diet and the approach included: 1. Permission for use 
and modification; 2. Question and expression evaluation; 3. Test for Content Validity Index (CVI); and 4. Test 
adapted questionnaire to perform test-retest reliability on 20% of the sample to obtain intra-class correlation 
and perform Cronbach’s Alpha on the subscales to test for internal consistency.

Results
The examination of the HomeSTEAD necessitated four main changes: 1. Include a wider variety of cooking 
methods; 2. Include staple food from the major races; 3. Use of locally known terms; and 4. Adding an item 
describing the distractions during meals from handheld devices or television

Conclusion
The process of cultural adaptation and communication with the tool originator strives to achieve equivalence 
between the locally adapted tool and its predecessor. The locally adapted HomeSTEAD will reveal prevailing 
parenting practices common locally among three- to five- year olds. With the establishment of stability, 
internal reliability and construct validity, this tool can be adequately used in other Southeast Asian countries 
with similar diets.

Retinal Vasculature and 5-Year Metabolic Syndrome among Women with Gestational Diabetes Mellitus
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Introduction
Women with gestational diabetes mellitus (GDM) are at greater risk of metabolic syndrome (MetS). We 
studied the association between second-trimester retinal microvasculature and 5-year MetS incidence in 
women with GDM. 

Methods
A total of 142 mothers with GDM were recruited and followed up 5 years after delivery. Retinal photography 
was performed at 26-28 weeks gestation and metabolic outcomes were assessed at the 5-year postpartum 
follow-up visit. GDM and MetS were defined based on World Health Organization (WHO) guidelines and 
Adults Treatment Panel (ATP) III guidelines, respectively. Modified-Poisson regression was applied to study 
the association between second-trimester retinal microvasculature and incident 5-year maternal MetS, after 
adjusting for major confounders. Area under the curve (AUC) was calculated based on the final model.

Results
Our prospective cohort reported a 9.2% incidence rate of 5-year MetS among women with GDM. After 
adjusting for maternal age, ethnicity, college degree, pre-pregnancy BMI and fasting glucose at 26-28 week 
gestation, each 10 µm widening in retinal venular caliber was associated with an increased relative risk of 1.6 
(95% confidence interval [CI]: 1.0, 2.8) in incident MetS. In addition to traditional risks of pre-pregnancy BMI 
and fasting glucose level at 26-28 week gestation, retinal venular caliber mildly increased the prediction of 
5-year maternal MetS by 1.8%. 

Conclusion
Second-trimester retinal venular widening was associated with incident 5-year maternal MetS in women with 
GDM. Our study suggests that mother with GDM at risk of future MetS development may have already 
presented retinal microvascular abnormalities during pregnancy.

Gestational Retinal Microvasculature and the Risk of 5 year Postpartum Abnormal Metabolism 
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Introduction
Changes in retinal microvasculature may reflect insulin resistance. We examined the association of changes in 
retinal microvasculature during pregnancy and risk of subsequent abnormal glucose metabolism in a cohort 
of mothers at baseline and 5 years postpartum. 

Methods
Of the participants from the Singapore birth cohort (Growing Up in Singapore Towards Healthy Outcomes 
[GUSTO]), 276 mothers attended both baseline (at 26-28 weeks of gestation) and follow-up (5 year 
postpartum) visits. At baseline we performed retinal photography and assessed retinal microvascular 
variables using a validated grading system. At follow-up, we assessed glucose tolerance using a 75 g OGTT. 

We defined abnormal glucose metabolism if participants: (1) had onset of gestational diabetes mellitus 
(GDM) in subsequent pregnancies within a 5 year follow-up period (n = 103) or (2) had prediabetes (impaired 
fasting glucose, impaired glucose tolerance or HbA1c 5.7-6.4% [39-46 mmol/mol]) and diabetes diagnosed at 
the 5 year follow-up visit (n = 84), according to WHO guidelines. 

Results
The incidence of GDM in subsequent pregnancy and abnormal glucose metabolism 5 years postpartum was 
25.2% and 30.4%, respectively. Each 10 µm widening in retinal venular calibre was associated with a 
significant risk of postpartum abnormal glucose metabolism (RR 1.2 [95% CI 1.0, 1.5]), independent of 
maternal age, college education, ethnicity, pre-pregnancy BMI and GDM at baseline. Narrower retinal 
arteriolar calibre and venular branching angle at baseline was associated with a higher insulin resistance 
index (1.4 [95% CI 1.1, 1.7] and 1.3 [95% CI 1.1, 1.6], respectively) at follow-up.

Conclusion
Retinal microvasculature in pregnant women was associated with abnormal glucose metabolism 5 years 
postpartum. Alteration of microvascular structure during pregnancy may signal subclinical changes that 
underlie the development of prediabetes and diabetes.
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Introduction
Small-vessel dysfunction may be an important consequence of chronic hyperglycemia. We examined the 
association between gestational diabetes mellitus (GDM), a state of transient hyperglycemia during 
pregnancy, and retinal microvascular changes in pregnant women at 26-28 weeks of pregnancy. 

Methods
A total of 1136 pregnant women with singleton pregnancies were recruited during their first trimester at two 
major Singapore maternity hospitals in an on-going birth cohort study. Participants underwent an oral 
glucose tolerance test and retinal imaging at 26-28 weeks gestation (n = 542). We used the 1999 World 
Health Organization (WHO) criteria to define GDM: ≥7.0 mmol/L for fasting glucose and/or ≥7.8 mmol/L for 
2-h post-glucose. Retinal microvasculature was measured using computer software (Singapore I Vessel 
Analyzer, SIVA version 3.0, Singapore Eye Research Institute, Singapore) from the retinal photography. 

Results
In a multiple linear regression model adjusting for age, ethnicity and maternal education, mothers with GDM 
had narrower arteriolar caliber (-1.6 µm; 95% Confidence Interval [CI]: -3.1 µm, -0.2 µm), reduced arteriolar 
fractal dimension (-0.01 Df; 95% CI: -0.02 Df, -0.001 Df;), and larger arteriolar branching angle (1.8°; 95% CI: 
0.3°, 3.3°) than mothers without GDM. After further adjusting for traditional risks of GDM, arteriolar 
branching angle remained significantly larger in mothers with GDM than those without GDM (2.0°; 95% CI: 
0.5°, 3.6°).

Conclusion
GDM was associated with a series of retinal arteriolar abnormalities, including narrower caliber, reduced 

fractal dimension and larger branching angle, suggesting that transient hyperglycemia during pregnancy 
may cause small-vessel dysfunction.
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Introduction
To estimate the effects of maternal body mass index (BMI) and pregnancy weight gain on the retinal 
microvasculature among pregnant women.  

Methods
We studied 814 pregnant women aged 18-46 years who were recruited as part of the Growing Up in 
Singapore Toward Health Outcomes study, an ongoing birth cohort study from two government hospitals in 
Singapore since 2009. Recalled prepregnancy weight was recorded, and maternal anthropometric 
measurements of weight and height were performed at 26 weeks of gestation together with retinal 
photography. 

Results
In multiple linear regression models, each standard deviation increase of 26-week pregnancy BMI (4.57) was 
associated with narrower retinal arteriolar caliber (by 1.58 micrometers, P<.001), wider venular caliber (by 1.28 
micrometers, P=.02), and increased retinal venular tortuosity (P=.01). Compared with mothers with normal 
weight, obese mothers (prepregnancy BMI greater than 30.0) had narrower retinal arteriolar caliber (118.81 
compared with 123.38 micrometers, P<.001), wider retinal venular caliber (175.81 compared with 173.01 
micrometers; P<.01), and increased retinal venular tortuosity (129.92 compared with 121.49 × 10(-6); P<.01). 
Pregnant women whose BMI-specific weight gain from pre-pregnancy to 26 weeks of gestation was above 
Institute of Medicine recommendations had narrower retinal arteriolar caliber (120.68 micrometers) than 
women with ideal (121.91 micrometers) and less than ideal weight gain (123.17), respectively (P trend=.05).

Conclusion
These data indicate that greater pre-pregnancy BMI and pregnancy BMI are associated with adverse retinal 
microvascular measures, suggesting that maternal obesity has an effect on her microcirculaton.
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Introduction
The objective is to assess the impact of intervention effectiveness and disease prevalence in the context of 
cost effectiveness analysis of GDM screening strategies.

Methods
A decision tree model assessed the primary outcome: incremental cost per quality- adjusted life year (QALY) 
gained. Probabilities, costs, and utilities were derived from the literature, the Growing Up in Singapore 
Towards healthy Outcomes (GUSTO) birth cohort study, and the KK Women’s and Children’s Hospital’s 
database. Monte-Carlo simulations, Tornado Plot and Two-way sensitivity analysis were performed.

Results
Relative to targeted screening using risk factors, universal screening generated an incremental 
cost-effectiveness ratio (ICER) of $USD10, 630/QALY gained. Sensitivity analysis showed that disease 
prevalence rates and intervention effectiveness of glycemic management have the biggest impacts on the 
ICERs.

Conclusion
Based on the model and best available data, universal screening is a cost-effective approach for reducing the 
complications of GDM in Singapore as compared to the targeted screening approach or no screening. The 
high intervention effectiveness and high GDM prevalence rate favour universal screening.
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Rachel Chun Phoy Cheng1, Tan Lay Kok2, Tan Wei Ching2

1  Department of O & G, KK Women’s & Children’s Hospital, Singapore
2  Department of O & G, Singapore General Hospital, Singapore

Introduction
Gestational diabetes mellitus (GDM) is diabetes that is diagnosed in the second or, more commonly, third 
trimester. In Singapore, one in five women are at risk of developing diabetes in pregnancy. The 
Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study conducted in 2008 formed the basis of a 
re-evaluation of diagnosis and screening for diabetes. Besides demonstrating that there were correlations 
between plasma glucose levels and adverse pregnancy outcomes, it also showed that these associations 
were independent of other known risk factors for these outcomes. After stepwise considerations of the 
HAPO study data, International Association of Diabetes and Pregnancy Study Groups (IADPSG) consensus 
panel recommended the diagnostic values of GDM with 75gram oral glucose tolerance test (OGTT): fasting 
glucose � 5.1mmol/L or 1hour OGTT glucose � 10.0mmol/L or 2hour OGTT glucose � 8.5mmol/L. The O&G 
department in SGH adapts the IADPSG criteria.

Methods
All OGTT results performed between 1 January 2016 and 31 October 2017 were retrieved. IADPSG criteria 
was used for diagnosis of GDM. 2points OGTT refers to glucose level at fasting and 2hours after OGTT, while 
3points OGTT refers to glucose level at fasting, 1hour and 2hours after OGTT.

Results
1071 patients and 1078 patients underwent 2points and 3points OGTT, respectively. 195 patients (18.2%) in 
the 2points OGTT group and 224 patients (20.8%) in the 3points OGTT group were diagnosed with GDM. 
About 60.7% of patients had raised glucose value at 1hour OGTT. In this group, one third of them had 
normal glucose value at fasting and second hour. Malay (33.7%) and Chinese (30.5%) ethnicity each made up 
about one third of GDM patients.

Conclusion
The IADPSG criteria using 3points OGTT increases the number of GDM diagnosis. One third of GDM 
patients have elevated glucose level at first hour OGTT only, demonstrating the importance of 3points OGTT 
as GDM may be underdiagnosed with the conventional 2points OGTT. These will hopefully reduce the rate 
of adverse outcomes.
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Introduction
Gestational diabetes mellitus (GDM) incidence rates are affected by maternal characteristics like age, obesity 
and parity. Given its increasing prevalence, geospatial, environmental and socioeconomic factors may be 
additional determinants. We aim to investigate the geospatial distribution of GDM in Singapore.

Methods
The study population was 50,027 singleton-pregnancy women in KK Women’s and Children’s Hospital (KKH) 
from 2010 to 2015. Maternal postal codes were geo-referenced to 30 residential areas. Residential GDM rates 
were adjusted using multiple logistic regression model. Moran’s I statistic was used to assess geospatial 
distribution of GDM. Associations between adjusted GDM rates and socioeconomic disadvantage index 
(SEDI), number of MacDonald outlets and supermarkets were examined using Pearson correlation analysis.

Results
The overall GDM rate was 7.8%. GDM rates were higher in Indians (11.9%), women above 35 years old 
(16.6%), obese women (13.1%) and multiparous women (8.2%). Adjusted GDM rates across residential areas 
ranged from 4.91% to 10.71% but this difference was not significant by multiple logistic regression analysis 
(p=0.321). Geospatial analysis showed no significant difference in adjusted GDM rates across residential 
areas using Moran’s I statistic (p=0.109). However, interestingly, adjusted GDM rates were significantly 
correlated to areas with lower SEDI (Pearson correlation = -0.437, p=0.016) but not to the number of 
MacDonald outlets (Pearson correlation = 0.111, p=0.559) or supermarkets (Pearson correlation = -0.002, 
p=0.992).

Conclusion
There is no significant geospatial variation of GDM in Singapore. However, higher adjusted GDM rates are 
observed in areas with better socioeconomic status.
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Introduction
Gestational diabetes mellitus (GDM) is associated with risks for mother and child, as well as greater 
healthcare utilization, prompting a search for ways to better support women with GDM during pregnancy. 
This study aimed to understand the barriers to GDM management and preferred interventions in women 
with GDM.

Methods
The current mixed-method study, a convergent parallel design, used a survey and in-depth interviews to 
collect data from women with GDM and health care providers directly treating GDM patients. Participant 
recruitment was carried out at two specialized GDM clinics at National University Hospital, Singapore. 

Results
216 women participated in the survey, while in-depth interviews were held with 15 patients and eight 
providers. Patients were predominantly Chinese, had higher education, were employed, and were seeing a 
private obstetrician. Most reported already being on diet control, and receiving support and information 
from either the GDM clinic, online sources, or family. Women most preferred getting such support directly 
from health care providers, whether at the GDM clinic or elsewhere. Common barriers to GDM management 
included lack of reminders for blood glucose monitoring, issues related to diet control, and lack of time for 
exercise; these were particularly reported by working women. Women and care providers identified 
smartphone applications as the most preferred means of additional intervention, compared to other 
methods such as in-person counselling. Desirable intervention features identified by patients included more 
information on GDM, diet, and exercise options, reminders for blood glucose testing, a platform to record 
blood glucose readings and illustrate/understand trends, and a means to communicate with health care 
providers.

Conclusion
A GDM-focused smartphone application that is able to integrate testing, education and communication may 
be a feasible and acceptable intervention to provide support to women with GDM, particularly for working 
women.
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Introduction
The prevalence of gestational diabetes mellitus (GDM) in Singapore is on the rise, according to a local cohort 
(GUSTO) study. Most of the current literature on Type 2 diabetes mellitus demonstrated that lifestyle 
interventions such as exercise sufficiently controls hyperglycaemia. Exercise improves the uptake of glucose 
in the working muscle. This small-scale, preliminary study aims to compare the effects of structured exercise 
with conventional management of GDM on Hba1c level in GDM women.

Methods
Ten women with newly diagnosed GDM in KKH were randomised to exercise group (n=5) or non-exercise 
group (n=5). Participants in the exercise group received patient education on the role of exercise in 
glycaemic control and attended structured exercise group class once weekly for 8 weeks. All participants 
received conventional GDM management in KKH. A pedometer was given to both groups to track their daily 
physical activity levels. Hba1c levels were measured at baseline and after 8 weeks of structured exercises.

Results
HbA1c levels of the exercise (intervention) group (4.80% to 4.90%; p=0.72) did not increase significantly after 
8 weeks. But HbA1c levels of the non-exercise group increase significantly from 5.10% to 5.38%; p=0.048. 
There is also a significant difference of HbA1c levels between the non-exercise group and exercise group 
after 8 weeks of exercise (5.38% vs 4.90%; p=0.04). BMI, average daily steps and average daily blood glucose 
for both before and after meal did not differ significantly between both groups.

Conclusion
The preliminary result shows that when women with GDM undergo 8 weeks of structured exercises, they 
demonstrated better glycaemic control, hence no significant increase in Hba1c level after 8 weeks. Better 
control of GDM during pregnancy may result to lower maternal and fetal complications. Long-term benefits 
of improved GDM control may include decreased risk of cardiovascular disease, GDM in subsequent 
pregnancy, type 2 diabetes mellitus and childhood obesity.
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Introduction
Synchronizing eating schedules to daily circadian rhythms may improve metabolic health, but its association 
with gestational glycemia is unknown. This study examined the association of maternal night-fasting intervals 
and eating episodes with blood glucose concentrations during pregnancy.

Methods
This was a cross-sectional study within a prospective cohort in Singapore. Maternal 24-h dietary recalls, 
fasting glucose, and 2-h glucose concentrations were ascertained at 26–28 week gestation for 1061 women 
(aged 30.7 + 6 5.1 y). Night-fasting intervals were based on the longest fasting duration during the night 
(1900–0659). Eating episodes were defined as events that provided >50 kcal, with a time interval between 
eating episodes of ≥15 min. Multiple linear regressions with adjustment for confounders were conducted.

Results
Mean + SD night-fasting intervals and eating episodes per day were 9.9 + 1.6 h and 4.2 + 1.3 times/d, 
respectively; fasting and 2-h glucose concentrations were 4.4 + 0.5 and 6.6 + 1.5 mmol/L, respectively. In 
adjusted models, each hourly increase in night-fasting intervals was associated with a 0.03 mmol/L decrease 
in fasting glucose (95% CI: 20.06, 20.01 mmol/L), whereas each additional daily eating episode was 
associated with a 0.15 mmol/L increase in 2-h glucose (95% CI: 0.03, 0.28 mmol/L). Conversely, night-fasting 
intervals and daily eating episodes were not associated with 2-h and fasting glucose, respectively.

Conclusions
Increased maternal night-fasting intervals and reduced eating episodes per day were associated with 
decreased fasting glucose and 2-h glucose, respectively, in the late-second trimester of pregnancy. This 
points to potential alternative strategies to improve glycemic control in pregnant women.
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Introduction
From 1 January 2016, KKH adopted a universal screening model using a modified IADPSG diagnostic criteria. 
The aim of this study was to compare universal screening versus targeted screening models in the Singapore 
context.

Methods
Retrospective review comparing universal screening model with two risk-based models (modified NICE and 
the KKH models) using IADPSG and WHO 1999 diagnostic criteria from 1 January 2016 to 31 May 2016. 
Women were screened by oral glucose tolerance test (OGTT). Advanced maternal age (AMA), BMI > 
30kg/m2, family history of diabetes, multiple pregnancy, GDM in previous pregnancy and history of baby 
weighing > 4kg were used for the KKH model. BMI > 30kg/m2, family history of diabetes, previous GDM, 
previous macrosomic baby, and South Asian origin were used for the modified NICE model.

Results
2175 women who underwent GDM screening were analysed. 72.0% of these women had at least one risk 
factor.  Detection and screen rates were highest for universal screening compared to KKH and modified NICE 
models using modified IADPSG [11.8% (screened 100%), 10.0% (67.9%), 9.5% (59.9%), p=0.037] and WHO 
1999 (15.5%, 12.4%, 11.2%, p<0.001) criteria respectively.

Based on modified IADPSG criteria, AMA (OR 1.65, 95% CI 1.07-2.54), BMI > 30 kg/m2 (OR = 1.76, 95% CI 
1.16-2.64), previous history of GDM (OR = 3.31, 95% CI 1.86-5.90) and South Asian ethnicity (OR 1.64, 95% CI 
1.04-2.56) were significantly associated with increased risk of GDM. Based on WHO 1999 criteria, AMA (OR = 
1.99, 95% CI 1.35-2.93) and previous history of GDM (OR 2.88, 95% CI 1.65-5.03) were significantly associated 
with increased risk of GDM.

Conclusion
Universal screening had a significantly higher detection rate compared to targeted screening regardless of 
the diagnostic criteria.
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Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 

pregnant women and they are at high risk for developing into T2DM. It is important to ensure optimal 
management of GDM through good antenatal care and good compliance of postpartum follow up. The aim 
of the study is to determine uptake rates for antenatal and postnatal care programmes and to identify 
reasons and antecedent factors associated with non-compliance of such programmes, creating insights for 
early education and intervention for GDM patients.

Methods
Delivery records from 9671 patients who delivered from September 2016 to June 2017 in KK Hospital were 
matched with antenatal OGTT results, out of which about 70.2% were screened through antenatal OGTT. 956 
patients (14.1%) of these 6788 screened patients have a positive IADPSG result and were diagnosed with 
GDM. Postnatal OGTT compliance rates were determined by matching delivery records of GDM patients 
with OGTT tests done within 3 months from the delivery date. Antecedent factors such as patient 
demographics, antenatal OGTT results and reasons for no-show and declining appointments were analyzed 
to determine any significant risk factors for defaulting on the postnatal OGTT. 

Results
The mean SBSP attendance rate and postnatal OGTT compliance rate over the study period were about 
76.2% and 50.3% respectively. Common reasons related to no-shows include uncontactable patients, 
preference for self-monitoring and childcare reasons. Univariate and multivariate analysis of antecedent 
factors indicated that patient age (younger), ethnicity (Malay), admit ward class(C,B2), delivery type (LSCS), 
birth order (higher) and antenatal OGTT results (fasting glucose) were significant factors related to 
non-compliance of postnatal OGTT.

Conclusion
The results of the analyses identified possible reasons and factors that are associated with non-compliance 
and no-shows for various care programmes. These insights can potentially aid in guiding interventions and 
processes to improve the care of GDM patients.
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Introduction
Pre-pregnancy obesity is associated with a number of adverse outcome for both the mother and the 
developing foetus. Past work has suggested that maternal obesity may also increase the risk of postnatal 
depression; however, little is known about the influence of maternal obesity on antenatal psychological 
distress. The present study sought to investigate the relationship between maternal obesity and depression 
and anxiety.

Methods
The present analyses involved 926 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort. 
Participants with a Body Mass Index (BMI) of ≥ 30 at their first antenatal visit (prior to 14 weeks of gestation) 
were classified as obese (n = 106; 11%). Symptoms of antenatal depression (using the Edinburgh Postnatal 
Depression Scale; EPDS) and anxiety (using the state subscale of the State–Trait Anxiety Inventory; STAI-S) 
were measured at four time points throughout the pregnancy. An average of the total scores were used as a 
proxy of symptoms experienced throughout the pregnancy; scores ≥ 13 on the EPDS and ≥ 41 on the STAI-S 
were used to determine ‘caseness’ of depression and anxiety. 

Results
One in 10 women were classified as obese; of these, one in five had significant levels of depression and close 

to two in five had significant levels of anxiety across the pregnancy. Obese women had higher levels of 
depression (8.6 ± 4.3 vs. 7.6 ± 4.1; t[924] = 2.51, p = .012) and anxiety (37.4 ± 8.3 vs. 35.1 ± 8.5; t[924] = 2.50, p 
= .01). These women were also at 79% increased odds of potentially developing significant symptoms of 
antenatal depression (OR = 1.79, 95% CI [1.08, 2.96]). They may also potentially be at an increased risk of 
developing significant symptoms of antenatal anxiety (OR = 1.49, 95% CI [0.98, 2.28]).

Conclusion
Obese women may be at a higher risk of developing antenatal depression and anxiety, possible 
physiological and psychological sequelae. 
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Introduction
Inadequate or excessive weight gain during pregnancy is associated with poorer maternal–foetal outcomes; 
however, past work has been inconclusive as to the influence of antenatal depression on gestational weight 
gain (GWG). The present study sought to investigate the associations between symptoms of depression in 
the first trimester and suboptimal (inadequate or excessive) GWG.

Methods
The present analyses involved 818 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort 
with term births for whom final pregnancy weights were available. GWG was calculated as the difference 
between participants’ weights at the first antenatal visit (≤ GA 14 weeks) and the final pregnancy weight (≥ 
GA 37 weeks). Participants were classified into adequate and suboptimal weight gain groups according to 
the Institute of Medicine (2009) guidelines for their pre-pregnancy Body Mass Index (BMI). Symptoms of 
antenatal depression were measured using the Edinburgh Postnatal Depression Scale (EPDS) at the first 
antenatal visit; women with EPDS total scores ≥ 11 were classified as having significant depressive symptoms. 
Analyses were adjusted for ethnicity, education level, and the presence of co-morbidities such as diabetes 
and hypertension. 

Results
Three in five women were classified as having either inadequate or excessive weight gain; of these, one in 
five had significant levels of depression. Women with suboptimal GWG were found to have higher levels of 
depression in the first trimester (adjusted means = 8.2 vs. 7.6; F[1,812] = 4.16, p = .042) as compared to those 
whose GWG was in the adequate range for their BMI. Women with significant levels of depressive symptoms 
during their first trimester were also at 45% increased odds of developing suboptimal GWG (OR = 1.45, 95% 
CI [1.04, 2.02]). 

Conclusion
There is a significant number of pregnant women who may be under- or over-nourished during their 
pregnancy, which may increase their risk of obstetric complications. Reducing significant depressive symptom 
during the first trimester may potentially facilitate the development of adequate GWG. More still needs to be 
done to further investigate the influence and subsequently develop synergistic biopsychosocial interventions 
targeting women with suboptimal antenatal weight gain.
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Introduction
Inadequate or excessive weight gain during pregnancy is associated with poorer maternal–foetal outcomes. 
Symptoms of anxiety may potentially exacerbate behaviours associated with such suboptimal weight gain; 
however, little, if any, is known about the relationship between antenatal anxiety and gestational weight gain 
(GWG). The present study sought to investigate the associations between symptoms of anxiety throughout 
the pregnancy and suboptimal (inadequate or excessive) GWG.

Methods
The present analyses involved 819 participants from the Neonatal Obstetric Risk Assessment (NORA) cohort 
with term births for whom final pregnancy weights were available. GWG was calculated as the difference 
between participants’ weights at the first antenatal visit (≤ GA 14 weeks) and the final pregnancy weight (≥ 
GA 37 weeks). Participants were classified into adequate and suboptimal weight gain groups according to 
the Institute of Medicine (2009) guidelines for their pre-pregnancy Body Mass Index (BMI). Symptoms of 
antenatal anxiety were measured using the state subscale of the State–Trait Anxiety Inventory (STAI-S) that 
participants completed at four time points in the pregnancy (during their first, second, and third trimester, 
and before parturition). Participants were classified into either Persistently High or Low/Moderate Anxiety 
based on the trajectory of their anxiety symptoms throughout their pregnancy (Lim et al., manuscript in 
preparation). Analyses were adjusted for ethnicity, education level, and the presence of co-morbidities such 
as diabetes and hypertension. 

Results
Three in five women were classified as having either inadequate or excessive weight gain; of these, 15% were 
classified as being in the persistently high anxiety trajectory. Women with persistently high anxiety symptoms 
throughout the pregnancy were at 52% increased odds of developing suboptimal GWG (OR = 1.52, 95% CI 
[1.00, 2.45]). 

Conclusion
There is a significant number of pregnant women who may be under- or over-nourished during their 
pregnancy, which may increase their risk of obstetric complications. Improving significant anxiety symptoms, 
especially for women with persistently high levels during the pregnancy, may potentially reduce the 
development of suboptimal GWG. There may thus potentially be an even greater imperative to intervene 
early and develop sustainable behavioural interventions for pregnant women with significant levels of anxiety.
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Introduction
Singapore has one of the highest incidences of gestational diabetes mellitus (GDM) in the world. There is 
limited data on the impact of the new IADPSG (International Association of the Diabetes and Pregnancy 
Study Groups) criteria on the diagnosis for gestational diabetes (GDM) in South East Asia.

Methods 
KK Women’s and Children’s Hospital (KKH) offers gestational diabetes (GDM) screening to all pregnant 
patients at their 24 to 28 weeks gestation. Screening is done by the 75-gram Oral Glucose Tolerance Test 
(OGTT), increasingly with fasting, 1 and 2 hr glucose levels using the IADPSG criteria, a switch from the old 
WHO 1999 criteria.

Results
A cohort of 8732 patients was screened with the three-point IADPSG criteria criteria from July 2016 to June 
2017. Based on the three-point IADPSG criteria, the incidence of GDM was 15.2%. Based on the old WHO 
1999 criteria (two-point 0 & 2 hour), the GDM incidence was 14.5% which was lower. Both were higher than 
the two-point IADPSG (0 & 2 hr) GDM incidence of 10.6%. Adding the 1 hr parameter to the two-point test of 
0 & 2 hr using IADPSG criteria, increased the incidence of GDM from 10.6% to 15.2% (an absolute increase of 
4.6% with a relative increase of 43.4%).

Conclusion
With the increasing adoption of the three-point IADPSG criteria, it is expected that the incidence of GDM 
will rise significantly. The 1 hr IADPSG parameter is important and should best not be omitted, to ensure 
optimal detection. However the extent of incidence rise is not high as doubling or tripling of the rates as 
initially feared in our hospital in this large study.


