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Diabetes, obesity and gestational diabetes mellitus (GDM) is a huge and growing global problem, where Asian 
& Oceania ethnicities are particularly prone. Singapore (KK Women’s & Children’s Hospital) has been one of 
very few NIH Asian sites for the influential Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study in 
2008 which addressed risks of adverse pregnancy outcome with degrees of hyperglycaemia.  HAPO study 
results formed the basis for the IADPSG GDM evidence-based criteria. Many worldwide GDM initiatives have 
started recently. Singapore has declared ‘War on Diabetes’ in April 2016 and KKH & SGH initiated universal 
screening and IADPSG criteria in Singapore, which the rest of hospitals in Singapore followed later. FIGO had 
a Global Declaration on Hyperglycemia in Pregnancy during the FIGO World Congress in Rio de Janiero 
October 2018. 

This annual international meeting - Asia Pacific Diabetes in Pregnancy Conference & IPRAMHO International 
Meeting, brings together clinicians, nurses and health professionals to discuss on Gestational Diabetes 
Mellitus (GDM), obesity and metabolic diseases for women and children, in our regional battle against 
diabetes in Asia-Oceania. This meeting is second in the series. In the first meeting January 2018, we had a very 
fruitful meeting sharing our Asia Pacific experiences and also a very successful launch of 2018 of the College of 
Obstetricians and Gynaecologists, Singapore Guidelines on the Management of Gestational Diabetes was 
launched with the support of IPRAMHO. The AOFOG MFM Committee Consensus of GDM screening was 
achieved and published in the first IPRAMHO meeting. The IPRAMHO Asia Research Network for GDM and 
metabolic health of women and children was also formed.  

Optimal Perinatal Nutrition is key in our war on diabetes and battle on GDM. Besides sharing and 
collaborating in education and research on GDM, this second IPRAMHO meeting rightly focuses on perinatal 
nutrition and combines our efforts, resources and experiences in education, research, academic consensus, 
engagement & advocacy towards an optimal perinatal nutrition status for our region.

The keen and strong support from various hospitals and organisations in many countries of Asia-Pacific and 
from the Asia and Oceania Federation of Obstetrics & Gynaecology (AOFOG) is very encouraging and will 
help ensure the success of this very important meeting. Our local and regional experts in this meeting can 
share their findings and enlightening perspectives. Together we will overcome the challenges of this global 
metabolic epidemic. I wish everyone a fruitful academic experience in this exciting APDIP Conference & 
IPRAMHO International Meeting.

GESTATIONAL DIABETES IN ASIA, OCEANIA AND THE PACIFIC SYMPOSIUM
Update on Asia Oceania Consensus in Gestational Diabetes
Tony Tan
Maternal Fetal Medicine, Raffles Hospital, Singapore

The AOFOG Maternal Fetal Medicine committee met in KK Women’s & Children’s Hospital, Singapore on 13 
January 2018 and with the support of IPRAMHO agreed on the following consensus statements on screening 
for gestational diabetes mellitus: 
 1) Universal screening for gestational diabetes mellitus Q5 (GDM) is recommended. For    
  countries/centers with less resources, targeted screening may be appropriate.
 2) Routine screening for GDM is best performed at 24–28 weeks.
 3) The International Association of Diabetes and Pregnancy Study Groups 2010 criteria (1 step, 3 points)  
  is the commonest criteria used to diagnose GDM. In countries/centers with less resources/local   
  guidelines, alternative criteria may continue to be used.
 4) GDM mothers should be followed up at 6–12 weeks after delivery. This could be done with oral   
  glucose tolerance test (0 and 2 h), fasting/random plasma glucose and/or HbA1c.
 5) Women who have had GDM should be screened for diabetes mellitus every 1–3 years after delivery.
 6) Screening for diabetes in pregnancy (as defined by fasting plasma glucose of 7.0 mmol/L and/or   

  random plasma glucose ≥11.1 mmol/L and/or HbA1c ≥6.5%) in the first trimester/booking is   
  recommended for countries/centers with high prevalence rates.

This consensus was published: 
Tan TYT; Hyperglycemia in Pregnancy Consensus Working Group, Ounjai Kor-anantakul. Asia & Oceania 
Federation of Obstetrics and Gynaecology, Maternal Fetal Medicine Committee's consensus statements on 
screening for hyperglycemia in pregnancy. J Obstet Gynaecol Res. 2018 Nov;44(11):2023-2024. doi: 
10.1111/jog.13813. Epub 2018 Sep 19.

Gestational Diabetes in Asia-Pacific Hemisphere: Are There Differences in Ethnicities and with 
Geography?
Tan Kok Hian1,2
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Integrated Platform for Research in Advancing Metabolic Health Outcomes of Women and Children 
(IPRAMHO) IPRAMHO-Asia Pacific is a pilot program to study the diagnostic methods and point prevalences 
of GDM and maternal obesity in Asia Pacific hemisphere. This program is in collaboration with KKH, Singapore 
NMRC funder centre grant IPRAMHO and Asia & Oceania Federation of Obstetrics & Gynaecology (AOFOG) 
Maternal & Fetal Medicine Committee, forming an IPRAMHO-ASIA PACIFIC Women and Children Metabolic 
Health Research Network. 

IPRAMHO Asia Pacific faces challenges of very high prevalences of diabetes & obesity in women and children 
and of gestational diabetes. A consensus of GDM screening led by this program was formulated in IPRAMHO 
network meeting and published in AOFOG based research journal in 2018. With the increasing usage of the 
standardized screening using one step 75 g OGTT and the new 3-point 0, 1 & 2h IADPSG (WHO 2013 / FIGO 
2015) criteria, accurate comparison can be made between true genetic prevalence of various ethnic groups in 
various countries, after adjusting for age and BMI. 

In our IPRAMHO network preliminary studies, there are indeed differences in ethnicities and with geography.  
In Singapore, there was a relative 6.9% rise in GDM prevalence using IADPSG criteria compared to previous 
WHO 1999 criteria (from 13.1% to 14.0% with absolute rise about 1%). Minor increases in prevalence were also 
shown in Chinese populations in China/ Hong Kong as in other studies. These increases are minor compared 
to an Indian meta-analysis of 64 studies (from 10.2% to 19.2% a relative increase of 189.4%). The stark rise in 
prevalence of the Indian study could be contributed by the lower cut-off of the IADPSG fasting glucose 
criterion (5.1mmol/L) compared to WHO 1999 criterion (7.0mmol/L) of which many of Indian GDMs fall into the 
range between 5.1 to 5.6 mmol/L. 

This was demonstrated in a population in Sri Lanka where our IPRAMHO study revealed that WHO 1999 criteria 
prevalence in that hospital population was 15.8% and in the same hospital population with three-point IADPSG 
GDM prevalence increased to 40.2%. The huge rise was contributed by just the 0h criterion which 
independently and separately accounted for 20.1% (half of the prevalence). In our Singapore population, 
though the difference is not that stark, GDM prevalence using 0h criterion is highest for Indians while for 1 & 
2h criteria, Chinese demonstrated the highest incidences. Interesting for Singapore, among all the ethnic 
groups, Indians had the highest risk, followed by Chinese with Malays having lowest risk and lowest prevalence 
for GDM, after adjusting for age and BMI.

The IPRAMHO network has been assessing the challenges of metabolic health starting with point prevalences 
of GDM and obesity in cities of Asia Pacific. This is a concerted effort to reach out to all Asian countries by 
looking into GDM screening methods and prevalences and maternal obesity prevalences. We further aim to 
work with doctors/clinicians/epidemiologists and build a continuous and close network in controlling family 
and maternal obesity and preventing GDM and Type II DM from women with history of GDM or obesity.

Gestational Diabetes Mellitus in Siriraj Hospital, Thailand: An Update
Dittakarn Boriboonhirunsarn
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. Currently, a risk-based, 2-step approach (50-gGCT followed by 100-g OGTT), during first 
visit and repeated at 24-28 weeks of gestation, is used as screening and diagnostic methods for GDM. 

Recently, data on 1,565 pregnant women who attended antenatal clinic and delivered at Siriraj Hospital were 
collected and analyzed. GDM was diagnosed in 213 women, corresponding to the prevalence of 13.6%, which 
has increased almost 5 folds in the past decade. Significant independent risk factors for GDM included age of 
>30 years, DM in family, BMI>25 kg/m2, previous GDM, and hypertension (p<0.001). In addition, GDM 
diagnosis showed a significant trend with the number of risks (p<0.001). Of 213 women with GDM, 142 (66.7%) 
were diagnosed before 24 weeks of gestation with mean GA at diagnosis of 11+4.9 weeks. Majority of GDM 
required dietary therapy only and insulin therapy was required in only 21 GDM cases (9.9%). GDM women with 
dietary therapy only had better glycemic control than those who required insulin (p<0.001).

During antenatal care, women with GDM had significantly less gestational weight gain (p<0.001) and were less 
likely to gain weight greater than recommendation compared to those without GDM (26.8% vs. 39.5%, 
p=0.001). Gestational age at delivery was lower in GDM women but without clinical significant. Infant’s birth 
weight were comparable between the 2 groups.

In terms of adverse pregnancy outcomes, rates of cesarean delivery, preeclampsia, LGA, neonatal jaundice, 
and NICU admission were significantly more common in women with GDM (p<0.05). On the other hand, rates 
of postpartum hemorrhage, macrosomia, and neonatal hypoglycemia were comparable to those without 
GDM. In addition, at-risk women who did not have GDM were also at increased risk of some GDM-related 
outcomes to some degree, including LGA, neonatal jaundice, and neonatal hypoglycemia. Similar pregnancy 
outcomes were observed between GDM diagnosed before and after 24 weeks of gestation.

Further analyses showed that the risk of LGA differs between groups of women. For women with GDM, well 
glycemic control independently reduced the risk of LGA by almost 80% (aOR 0.27, 95%CI 0.11-0.70, p=0.007). 
For women who were at-risk but did not have GDM, pre-pregnancy overweight/obesity and second trimester 
weight gain of >7 kg independently increased the risk of LGA (aOR 2.0, 95%CI 1.4-3.0, p<0.001, and aOR 1.6, 
95%CI 1.1-2.3, p=0.013, respectively). For women without GDM risk, only second trimester weight gain >7 kg 
independently increased the risk of LGA (OR 2.6, 95%CI 1.4-5.1).

Siriraj Hospital has now started a new project of universal screening for GDM, using a 2-step approach during 
first visit and at 24-28 weeks of gestation. Tis is to evaluate the potential of applying universal GDM screening 
in clinical practice in the future. The preliminary results will be presented

Pregnancy Outcome of Gestational Diabetes Mothers Diagnosed with International Association of the 
Diabetes and Pregnancy Study Groups Criteria in a Tertiary Care Centre, Sri Lanka
Tiran Dias1, Kelum Rathnayake1, Roshan Rambukwella2
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Introduction
Several studies across the world have confirmed an increased detection rate of Gestational Diabetes Mellitus 
(GDM) with diagnostic thresholds described by the International Association of the Diabetes and Pregnancy 
Study Groups (IADPSG). GDM possess a significant risk of adverse clinical consequences in the fetus and the 
mother.  The aim of this study is to determine the pregnancy outcomes of gestational diabetes mellitus 
diagnosed according to IADPSG criteria in an urban population in Sri Lanka.

Methods
Cohort of pregnancies diagnosed with GDM (n=362) according to IADPSG criteria were followed up for 
completion of their pregnancy with 1204 pregnant women registered in the period between 2015 to 2016 in 
Obstetric unit in North Colombo Teaching Hospital, Sri Lanka.

Results
The crude incidence of GDM in the study population is 30.07%. Significant risk of adverse events were 
observed for macrosomia (RR = 1.12, 95% CI 1.04 – 1.52; p<0.023), large for gestational age (RR = 1.44; 95% CI 
1.27 – 1.72; p<0.032), pre eclampsia (RR = 1.15, 95% CI 1.07 – 1.22; p<0.024), cesarean delivery (RR = 1.09, 95% 
CI 1.04 – 1.36: p<0.015) and Neonatal Intensive Care Unit (NICU) admissions (RR = 1.08, 95% CI 1.04 – 1.28; 
p<0.025). Perinatal mortality (RR = 1.02, 95% CI 0.67 – 1.73; p = 0.2) was not significantly associated with GDM. 

Conclusion
Significant pregnancy outcome risks were shown with adoption of IADPSG criteria for diagnosis of GDM in Sri 
Lankan population. 

Influencing Factors for Gestational Abnormal Glucose Metabolism among Pregnant Women in 
Guangdong, China
Lihua Huang, Yan-Hui He, Ding Peng, Chuanbo Xie, Liu Tao, Wei-Qing Chen
Department of Medical Statistics and Epidemiology, School of Public Health, Sun Yat-Sen University, China

Background/Aims
It has been established that both gestational diabetes mellitus (GDM) and gestational impaired glucose 
tolerance (GIGT) not only contribute to further risk of diabetes and cardiovascular diseases in mothers, but also 
adversely fetal outcome. If potential risk factors are identified, high-risk individuals could be identified early 
and managed, reducing the incident rate. Thus, we aim to identify potentially modifiable risk factors of 
abnormal glucose tolerance (AGT), which included gestational diabetes and gestational impaired glucose 
tolerance. 

Methods
We conducted a case-control study among pregnant women at two Women and Children’s Hospitals in 
Guangdong, China (n=2903). Information was collected through face-to-face interview and medical records 
review. The 75-gram oral glucose tolerance test (OGTT) was performed and used to stratify the participants 
into two groups: normal glucose tolerance (NGT, n=2721) controls and AGT cases (n= 182). Logistic regression 
approach was applied for statistical analysis.

Results
In 2903 pregnant women, abnormal glucose metabolism was observed in 182(6.27%) mothers. Compared with 
normal pre-pregnancy BMI, those underweight had lower risk of AGT (OR=0.483, 95%CI: 0.295, 0.792, p=0.004) 
while those overweight or obesity had higher risk of AGT (OR=2.826, 95%CI: 1.860, 4.294, p<0.001). 
Interestingly, the results showed that mothers had morning sickness during early pregnancy had lower risk of 
AGT, compared with those without morning sickness. As for food intake during second and third trimester, 
eating more than 2 apples and citrus per day was negatively correlated with the risk of AGT cases, while 
drinking more than 2 cups of milk per day was positively correlated with the risk of AGT cases. Additionally, 
compared with those lived on the lower floor, women who lived in the higher floor were more likely to get 
abnormal glucose tolerance (OR=1.784, 95%CI: 1.134, 2.807, p=0.012). 

Conclusions
Our results revealed that those with older childbearing age and lived a richer material life seemed more likely 
to develop to AGT. Though due importance has been given to weight management and blood glucose 
surveillance during pregnancy, pre-pregnancy management is often neglected. More attention should be paid 
to pre-pregnancy management and examination.

IPRAMHO OPTIMAL PERINATAL NUTRITION ADVOCACY SYMPOSIUM
Maternal – Perinatal Nutrition
Ounjai Kor-anantakul
Chairman Maternal & Fetal 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
Prince of Songkla University Hat Yai, Songkhla Thailand

Overweight and obesity are the growing threats to the women of childbearing age. Increased maternal weight 
or excessive weight gain in pregnancy are associated with adverse pregnancy outcomes. The revised 2009 
Institute of Medicine (IOM) guidelines shifted the effort toward the normalization of body mass index prior to 
pregnancy. 

The IOM report recommends: 
1. Women normalize their weight before pregnancy
2. Clinicians assess pre-pregnancy body mass index (BMI), recommend the appropriate target weight gain  
 guideline, and track weight gain during pregnancy, ideally plotting on a graph to visualize progress
3. Individualized assessment and counseling be provided at the beginning of pregnancy and throughout   
 pregnancy as needed, to assist women in following dietary and physical activity patterns that support   
 optimal weight gain, and 
4. Women be similarly assisted in returning to their pre-pregnancy BMI after the birth.

These changes resulted in an alteration in pre-conceptional counseling. Women who may become pregnant 
or who are attempting to conceive should optimize their nutritional and metabolic status before pregnancy. 
Maternal nutritional and metabolic status at the time of conception may be even more important for fetal 
development. 

The antenatal period, with opportunities for regular contact with health professionals, is considered an ideal 
time to intervene as mothers are motivated to make changes that could optimize their outcome and that of the 
baby. Healthy diet for pregnant women with singleton gestations are composed of macronutrient (seven or 
more servings of fruits and vegetables in any combination per day, carbohydrates between 45 and 65 percent, 
60 g of protein, and fat between 20 and 35 percent of daily calories) and micronutrient supplementation with 
multivitamin (folic acid), mineral (iron, iodine and calcium, etc.). Dairy products are also recommended for 
good sources of calcium, vitamins A and D, protein, and B vitamins. 

Physical activity should be part of the strategy to prevent excessive gestational weight gain. Advice a healthy 
diet and being physically active will benefit both the woman and her unborn child during pregnancy and will 
also help her to achieve a healthy weight after giving birth. Dietary and lifestyle interventions in pregnancy are 
effective in reducing gestational weight gain without any adverse effect on the risk of babies small for 
gestational age. Healthy diet significantly reduces the risk of pre-eclampsia, gestational diabetes, gestational 
hypertension, and preterm births compared with any other intervention. Dieting during pregnancy is not 
recommended as it may harm the health of the unborn child.

How to Prepare Mothers-to-be for their Baby’s First 1000 days: A Childhood Obesity Prevention 
Strategy
Oh Jean Yin
Adolescent Medicine Service, Department of Paediatrics, KK Women’s and Children’s Hospital, Singapore

Practitioners are faced with the complex interplay of physiological (family), behavioural (culture), social 
(economic) and external environmental factors influencing the health choices of the Singapore family. This 
becomes a challenge when trying to focus on prevention and intervention strategies for patients at risk of poor 
metabolic health outcomes. Evidence also tells us about the life course approach, recognizing the opportunity 
to prevent and control diseases at key stages of life from preconception through pregnancy, infancy, childhood 
and adolescence, through to adulthood.  

Studies based on Developmental Origins of Health and Disease (DOHaD) helps us identify high risk 
phenotypes that require a more intervention – and that chronic disease such as diabetes can be prevented by 
modifying in early life factors such as maternal diet and body composition (before and during pregnancy), 
breastfeeding and infant feeding practices and targeting adverse childhood experiences as potential 
antecedents. The trans-generational effects on the weight regulation loop and insulin resistance can lead to an 
unavoidable cycle of a high risk mother who delivers an at risk baby, who becomes an obese child and high risk 
youth who grows up to be a high risk woman who gets pregnant. The efforts and good work put in to 
anticipatory care in the antenatal phase must transition into the continued robust care for the mother-infant 
dyad and beyond. New evidence is also emerging that adverse BMI trajectories in childhood can only be 
successfully modified through interventions made before 6 years of age. So, early modifiable risk factors 
targeting the first 1000 days of life have been identified as an especially important life stage that requires focus

However, preventive health education in practice is challenging when recommending health behavior change. 
Health education messages should focus on providing current evidence-based facts and not promote 
anecdotal or obsolete messages. Education must be culturally sensitive and adopt messages that engages the 
patient and their family and must reduce weight stigma. Strategies and care programs should be balanced in 
their approach around maternal gestational diabetes, pregnancy weight gain, promotion of breastfeeding and 
infant feeding practices. Emphasizing the importance of Fundamental Movement Skills and physical activity in 
children and promotion of sleep routines in the early years may be more reliable than tackling food preference 
and eating behaviour in older children.

Finally, harnessing the impact of this new and emerging knowledge is important as the translation into practice 
is vital. Implementation practice is key, using strategies and tools that are validated and based on 
implementation science studied in our own local population. We will discuss potential areas of health services 
research and implementation science with program design and evaluation.

Nutrition Therapy for Gestational Diabetes Mellitus
Han Wee Meng
Nutrition and Dietetics, KK Women’s and Children’s Hospital, Singapore

Nutrition therapy is undoubtedly the first line approach to the management of GDM. Besides the goal of 
optimizing glycaemic control to achieve positive maternal and fetal outcomes, it is essential to ensure 
adequate nutrition to support appropriate pregnancy weight gain and adequate fetal growth. Ideally, all 
women who are diagnosed with GDM should receive individualized nutrition education by a qualified dietitian. 
A suitable meal plan providing sufficient calorie, modified type and amount of carbohydrate, appropriately 
distributed with protein and fat, to reduce to reduce post-prandial blood glucose elevations should be 
provided to everyone. In addition, where physical activity is not contraindicated, women are also encouraged 
to maintain light to moderate exercise daily, to help improve blood glucose control and achieve weight gain 
recommendations. Post-partum nutrition advice to continue healthy eating patterns, encourage breastfeeding 
and strategies to attain a healthy weight is recommended to prevent or delay the progression to diabetes.

Maternal Weight, Gestational Weight Gain & Birth Weight: Insights from the IPRAMHO NORA Study 
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3

1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
Inadequate or excessive gestational weight gain (GWG) is associated with adverse pregnancy outcomes 
including fetal growth and birth weight. We aimed to study the characteristics of GWG in a Singaporean 
population and its association with small for gestational age (SGA) and macrosomia.

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. Participants were categorized 
according to their first antenatal visit body mass index (BMI) as underweight, normal weight, overweight and 
obese. Total GWG for each BMI group was compared to Institute of Medicine (IOM) 2009 GWG guidelines. 
Characteristics and predictors of GWG were analyzed with the support of IPRAMHO of the NORA cohort. 
Univariate and multivariate logistic regression analyses were performed to assess the association of GWG 
below or above IOM guidelines with risks of SGA and macrosomia.

Results
In our IPRAMHO NORA cohort, the maternal weight distribution was as follows - newly pregnant mothers 
57.8% (Normal Weight); 8.7% (Underweight) 23.6% (Overweight) and an additional 9.9% (Obese). Of the cohort 
40.7% of women achieved total GWG within IOM recommendations, 26.2% above recommendations and 33% 
below recommendations. Obese women had a mean total GWG (9.1kg) that exceeded the upper limit of IOM 
guidelines (9kg). Overweight (adjusted OR: 3.96 [95% CI: 2.64-5.94]; p<.0001) and obesity (adjusted OR: 4.96 
[95% CI: 2.91, 8.42]; p<.0001) significantly increased the risks of gaining weight above IOM guidelines during 
pregnancy. 

GWG below IOM guidelines was associated with an increased risk of SGA (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001). GWG above IOM guidelines was associated with an increased risk of macrosomia (adjusted 
odds ratio: 2.27 [1.43, 3.63]; p=0.0006), while GWG below IOM guidelines was associated with a reduced risk 
of macrosomia (adjusted odds ratio: 0.18 [0.08, 0.39]; p<0.0001).

Conclusion
Overweight and obesity are significant independent risk factors of excessive GWG. Inadequate GWG is 
associated with an increased risk of SGA whereas excessive GWG is associated with an increased risk of 
macrosomia. Results of the current study add to our understanding on the characteristics of GWG and its 
impact on birth weight in the Southeast Asia, and suggest that appropriate weight management prior to and 
during pregnancy is important.

Influences of Perinatal Diet on Maternal & Child Health: Insights from the GUSTO Study
Mary Chong
Saw Swee Hock School of Public Health, National University of Singapore, Singapore

It is widely recognised that optimal nutrition in early life sets the foundation for long-term health. Maternal diet 
before, during and after pregnancy can influence developmental pathways in the fetus and lead to 
consequences for disease onset in the future child and adult.

While under nutrition is mostly an issue of low-income countries, malnutrition as a result of a poor quality diet, 
is becoming a global health problem. Suboptimal macronutrient balance and micronutrient inadequacies can 
lead to poor maternal body composition and metabolism, and these in turn impact on the health of the mother 
and longer –term consequences in the infant, including metabolic and cognitive health.

Using data from the Growing Up in Singapore Towards healthy Outcomes (GUSTO) mother-offspring cohort 
study, this presentation illustrates the current situation in a modern, industrialised setting and underscores the 
importance of a number of critical nutrients, in combination with healthy dietary patterns for optimal maternal 
and child health.  Evidence of the aforementioned relationships is presented, so as to inform the design of 
nutritional strategies for optimizing maternal and child health outcomes.

LAUNCH OF PERINATAL SOCIETY OF SINGAPORE NUTRITION GUIDELINES
IPRAMHO Initiative on Optimal Perinatal Nutrition & Perinatal Society of Singapore Advocacy Group for 
Engagement in Optimal PErinatal Nutrition (PAGE-OPEN) 
Tan Kok Hian
Perinatal Society of Singapore

The prevention and management of GDM and obesity must start early (preconception, fetus in the womb, 
infant & child) rather than at a later stage of life to gain optimal preventive value and maximum leverage on 
quality of life.  Nutrition and weight management before, during and after pregnancy has a strong influence in 
prevention and management of diabetes and obesity and on the well-being of mothers and development of 
infants. The need for optimal perinatal nutrition is paramount.

The Perinatal Society of Singapore (PSS) aims to promote the perinatal care and perinatal heath. Optimal 
perinatal nutrition is essential for perinatal health. As part of the society’s strong advocacy and engagement 
efforts in promoting optimal perinatal nutrition, a set of perinatal nutrition guidelines is commissioned by PSS. 

With the support of IPRAMHO, the committee appointed to specifically address perinatal nutrition is the 
Perinatal Society of Singapore Advocacy Group for Engagement on Optimal PErinatal Nutrition (PAGE OPEN). 
The guideline has been developed with reference to recent nutrition evidence, local research findings, reports, 
WHO as well as NICE guidelines and recommendations from other international bodies. It aims to address 
specific issues and will be updated periodically as new evidence emerges.

In addition to international guidelines or recommendations, two  research cohorts in Singapore are relevant in 
providing local information and evidence, namely The Neonatal and Obstetric Risk Assessment (NORA) 
pregnancy cohort study in  KK Women’s & Children’s Hospital Singapore which recruited 1013 antenatal 
patients from 2010 to 2014 and 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. The initiative and support from the research group of Integrated Platform for 
Research in Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) an NMRC funded 
joint collaborative pot centre grant, provides the impetus for the translation of research evidence to 
guidelines.

Previously guidelines and advice on nutrition have been rather disparate – separately breastfeeding; 
postpartum; weaning; pregnancy, diabetes, preconception or etc. The set of guideline brings together 
holistically in a perinatal continuum. This set of guidelines will propel our primary care from segmented primary 
care providers to be the leading global multi-professional metabolic health research & education 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.

Transgenerational Perinatal Nutrition – Optimising Nutrition for Mother, Baby and Child
Chua Mei Chien
Department of Neonatology, KK Women’s and Children’s Hospital, Singapore

The first thousand days-from conception to age 2- has significant influence on long term health and 
development. The fetus and infant at these stages of development are most adaptable. They respond to a 
range of factors in the environment resulting in changes in their epigenetic makeup with lifelong effects 
including the development of non-communicable diseases (NCDs) such as diabetes and obesity in adulthood. 
This is known as the Developmental Origins of Health and Disease (DOHaD) which has been shown to be 
transgenerational in nature.

The growing threat of NCDs can be mitigated by a life course approach with interventions at key stages from 
preconception through pregnancy, infancy, childhood and through to adulthood. The perinatal nutrition 
recommendations are divided into five parts with the first three parts covering nutrition recommendations in 
the preconception, pregnancy and postpartum period. The following two parts provide additional focus on 
breastfeeding and early childhood nutrition as well as gestational diabetes.

Maternal nutrition has direct effects on a child’s food preferences, satiety, and muscle mass and insulin 
resistance. Diabetes can be predicted in early life with factors such as maternal diet and body composition 
before and during pregnancy. Both excessive and suboptimal weight gain can lead to poor pregnancy 
outcomes and should be avoided. Universal screening for gestational diabetes ensures early detection and 
timely appropriate management for best pregnancy outcomes. Women with gestational diabetes should have 
postnatal follow up as they have a 7-fold increased risk of developing diabetes later in life. 

The induction of risks in an obesogenic environment is not only influenced by maternal nutritional status at 
conception and pregnancy but also infant nutrition. The prevalence of childhood obesity among Singapore 
primary school children stands at 13% with many of them already overweight by age 5. In addition, 70% of 
children who are overweight at age 7 will remain overweight as adults, with dire consequences on long term 
population health. 

Exclusive breastfeeding confers moderate protection against excessive weight gain in infancy and later obesity 
with the risk reducing by 4% for each month of breastfeeding up to nine months. Complementary feeding 
should be introduced, no later than 6 months, with timely progression from puree to solids with 
age-appropriate texture and consistency, introduction of finger foods before 9 months and foods eaten by the 
family from 12 months of age. In the GUSTO cohort, one third of 12-month-old infants were fed blended food 
or had food items added to their bottles. This is undesirable and leads to the development of poor eating 
habits. Inappropriate weaning can lead to either excessive weight gain or faltering growth and stunting-which 
is irreversible.

In summary, health professionals should encourage women of childbearing age to maintain optimum weight 
during the perinatal period and support routine screening for gestational diabetes. They should also support 
strategies to prevent childhood obesity by encouraging exclusive breastfeeding for six months, emphasizing 
the importance of appropriate weaning practices and the need to inculcate good eating habits early in life.

IPRAMHO METABOLIC HEALTH INNOVATION SYMPOSIUM & TECHNOLOGY ADVANCE UPDATES
Impact of Continuous Glucose Monitoring and Artificial Intelligence in Diabetes Care
Ang Seng Bin
Department of Obstetrics & Gynaecology, Menopause Unit, Family Medicine Service, KK Women’s and 
Children’s Hospital, Singapore

With the greater adoption of Continuous Glucose Monitoring (CGM) in recent years, the management of 
diabetes mellitus in both pregnant and non-pregnant women is set to change with the augmentation of 
technologies such as Artificial Intelligence (AI) into such systems.  Immediate feedback on glucose levels 
complimented by AI can effect behavioural changes that can have great impact on the diabetes control of 
patients.  In this session, we look at the current CGM technology available and how it can impact on the way 
we manage patients in the coming years.

IPRAMHO Nutrition Plate Portion Design and Guideline Adherence
Impact of Continuous Glucose Monitoring and Artificial Intelligence in Diabetes Care
Dirk de Korne
Medical Innovation and Care Transformation, KK Women’s and Children’s Hospital, Singapore

Food group guideline adherence is vital to prevent obesity and diabetes. Various studies have demonstrated 
that environmental variables influence food intake behaviour. With the support of IPRAMHO, we examined the 
effect of a portion design plate with food group portion guidelines demarcated by coloured lines (ETE Plate
™) in an adult population in a hospital staff lounge. A two-group quasi-experimental design was used to 
measure proportions of carbohydrate, vegetable and protein portions and user experience. Changes in 
proportions of food groups from 2 months before the introduction of the design plate were analysed in a 
stratified sample at baseline (859 subjects, all on normal plates) to 1, 3 and 6 months after (in all 1016 subjects 
on the design plate, 968 subjects on the control plate). 

A total of 151 participants were asked about their experiences and opinions. Between-group comparisons 
were performed using t tests. Among those served on the portion design plate at 6 months after its 
introduction, the proportion of vegetables was 4.71% (P < 0·001) higher and that of carbohydrates 2.83 % (P < 
0·001) lower relative to the baseline. No significant change was found for proteins (−1.85 %). Over 6 months, 
we observed different change patterns between the different food group proportions. While participants were 
positive about the portion design plate, they did not think it would influence their personal behaviour. As a 
portion design plate might nudge and stimulate food group guideline adherence in paediatric populations as 
well, a group of experts from policlinic and hospital nursing, medical, and nutrition staff and HPB, co-created 
a paediatric version of the plate that is currently being tested.

IPRAMHO EDUCATION SESSION: NATIONAL TRAINING PROGRAM ON GDM MANAGEMENT
Basics of GDM – Definition, Screening and Diagnosis. Comparing of NICE and Local Guidelines
Sharon Foo
SingHealth OBGYN Residency, Singapore

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 NICE and local guideline 
recommendations for screening and diagnosis of these women will be discussed.

Targeting the Undiagnosed Type 2 Diabetic in Pregnancy – Why, When and How?
Celene Hui
SingHealth OBGYN Residency, Singapore

Pregestational diabetes mellitus (DM) is associated with adverse fetal and maternal outcomes and the 
proportion of patients with unknown type 2 diabetes has been increasing. Screening for dysglycaemia during 
early pregnancy for women with risk factors is important to identify these women and to initiate glycaemic 
control as soon as possible to prevent possible complications. Women are considered to have overt diabetes 
if they have fasting plasma glucose value ≥ 7 mmol/L and/or 2-hour glucose value ≥ 11.1 mmol/L and/or HbA1c 
≥ 6.5%.

Antenatal Surveillance for Preexisting Diabetes and GDM – A Multidisciplinary Approach
Tan Eng Loy
Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore

Poor control of pre-existing diabetes is associated with increased complications in women who conceive. 
These complications include but are not limited to the increased risk for miscarriage and fetal malformations. 
Optimisation of diabetes control prior to conception is essential to reduce these risks. Not all women are able 
to achieve this goal unfortunately. Some women may even experience unplanned pregnancies in the midst of 
poor diabetes control. With gestational diabetes (GDM), the recognition of the issue of under-diagnosis in the 
Singaporean population has led to the adoption of universal GDM screening in public health care in obstetrics. 
Poor control of diabetes (pre-existing or gestational) during the later stages of pregnancy raises the risk of 
adverse outcomes with strict control being strongly advocated to minimise complications. A multidisciplinary 
approach involving obstetricians, endocrinologists, dieticians and trained nurse educators is vital to optimise 
control and outcomes. We share with you our experience in the management of pre-existing diabetes and 
GDM in a multidisciplinary setting at the Singapore General Hospital.

Metformin and Insulin: When to start, Which to start and How to counsel
Tan Lay Kok1 & Mok Zhun Wei2

1 Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore
2 SingHealth OBGYN Residency

Metformin and insulin are the only approved pharmacologic agents used in gestational diabetes when lifestyle 
modifications and dietary measures are insufficient to achieve the desired glycaemic control. Insulin does not 
cross the placenta in contrast to metformin, but there are randomised trials and studies establishing equivalent 
efficacy and safety fetal data for the use of metformin, with compelling advantages of patient preference for 
metformin and its absence of hypoglycaemic episodes. Insulin is preferably given as a basal bolus regime. The 
use of insulin analogues will also be discussed.

Diabetic Emergencies: Recognition and Management
Serene Thain
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

The prevalence of Type 1 and Type 2 diabetes has increased in recent years. The prevalence of gestational 
diabetes in pregnancy has also been steadily increasing, likely as a result of higher rates of obesity worldwide 
as well as increasing number of pregnancies in older women. Pregnant patients with diabetes are not exempt 
from the diabetic emergencies that may arise from hypoglycemia or hyperglycemia, treatments used to 
manage the condition, worsening of blood glucose control due to certain treatments (e.g. steroids) taken for 
other conditions, or inter-current illness such as diarrhea and vomiting. A good knowledge of how to recognize 
and manage common diabetic emergencies is therefore very pertinent to obstetricians who will certainly 
encounter these at some point in their careers.

Timing and Mode of Delivery for GDM
Tan Lay Kok1 & Shivani Durai2

1 Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore
2 SingHealth OBGYN Residency, Singapore

Timing and mode of delivery are important aspects of the management and should be undertaken around 34 
weeks gestation as a discussion with the patient, taking into account her wishes and preferences. Timing and 
mode of delivery should be individualised, and is the result of the consideration of multiple factors. These 
include the level of diabetic control, fetal considerations such as macrosomia and polyhydramnios, the 
absence and presence of preeclampsia. A term delivery should be aimed for as far as possible, and most 
guidelines concur on advocating delivery at 38 weeks gestation. While GDM does not preclude a vaginal birth 
for the patient, the caesarean section rate for these patients are high, approaching 50% in some centres. 
Concerns of shoulder dystocia and it’s sequelae during vaginal births form another important consideration, 
and in this post-Montgomery era, doctors would need to raise this with patients particularly in the presence of 
larger babies when discussing interventions of induction of labour or caesarean section. Induction of labour at 
39 weeks is shown in randomised studies to reduce shoulder dystocia rates while not increasing caesarean 
section rates. Guidelines governing this area will be reviewed and discussed.

From Bolam-Bolitho to the Modified Montgomery Test: A New Legal Standard of Care in Singapore
Ee Tat Xin
SingHealth OBGYN Residency, Singapore

In a rather recent landmark decision in the case of Hii Chii Kok v Ooi Peng Jin London Lucien in 2017, the 
Singapore Court of Appeals departed from established Bolam-Bolitho test and created a new test to 
determine the standard of care a doctor must meet to discharge his duty to the patient he is advising. This new 
patient centric test also known as the Modified Montgomery test is a three-staged test aims to achieve a 
balance in the doctor – patient relationship, emphasizing more on patient autonomy and less on the doctor’s 
paternalism. It is therefore important to know more about this new legal standard of care in determining 
medical negligence in Singapore, and how it should impact our practice as doctors.consideration, and in this 
post-Montgomery era, doctors would need to raise this with patients particularly in the presence of larger 

babies when discussing interventions of induction of labour or caesarean section. Induction of labour at 39 
weeks is shown in randomised studies to reduce shoulder dystocia rates while not increasing caesarean section 
rates. Guidelines governing this area will be reviewed and discussed.

Shoulder Dystocia: Anticipation and Management
Shephali Tagore1 & Manisha Mathur2

1 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore
2 Department of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Shoulder dystocia is associated with increased morbidity to both mother and fetus. Although several risk 
factors including macrosomia and diabetes mellitus are associated with shoulder dystocia it remains an 
unpredictable and unpreventable obstetric emergency. Good glycemic control is important in pregnancy 
complicated by GDM and DM.   Prompt recognition during labor is essential for appropriate management. 
Regular training is recommended as it is associated with medico legal consequences related to permanent 
birth related injuries.

The UK Management: What the MRCOG Candidate needs to know
Serene Thain
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

This talk summarises the important aspects of what the MRCOG Part 2 and 3 candidates should focus on when 
preparing for their examinations.

Infants of Diabetic Mothers: What is New?
Victor Samuel Rajadurai
Department of Neonatology, KK Women’s and Children’s Hospital, Singapore

The majority of Infants of Diabetic Mothers (IDMs) in Asia are born to women with Gestational Diabetes or 
pregestational type 2 DM, the rates now eclipsing type 1 DM. Diabetes in pregnancy is associated with 
increased risks of fetal, neonatal, and lifelong complications in the offspring. With good preconception 
glycemic control, the rate of congenital malformations in IDMs can be reduced to that of general population, 
and a 30% reduction in risk can occur for every 1% lowering of HbA1C. Elevated HbA1C levels (≥6.5%) during 
pregnancy in GDM  is a predictor for LGA infants in our local population, with 8.5 times greater odds of having 
an LGA infant and with every 1% increase in HbA1C doubling the odds of having an LGA infant. In a local 
prospective cohort study, a significant positive association of maternal glycemia with the neonatal abdominal 
adiposity as measured by MRI has been reported.  The definition of neonatal hypoglycaemia has been revised 
in 2015 as plasma glucose concentration of less than 3.0mmol/L in the first 48 hours and less than 3.5mmol/L 
thereafter. Administration of buccal glucose gel and optimization of enteral milk feeds in infants with 
hypoglycaemia within 48 hours of life evades the need for parenteral glucose at our center. Certain MODY 
genes predispose to GDM and may lead to biphasic presentation, characterized by transient or persistent 
hyperinsulinaemic hypoglycaemia in infants, and diabetes in young adults.

STUDY VISIT TO IPRAMHO PRIMARY CARE METABOLIC RESEARCH CENTER & IPRAMHO SEMINAR ON 
MODELS OF CARE
Temasek Foundation Cares GDM Programme & IPRAMHO Initiative: A New Approach of Remodeling 
Education for GDM Defaulters
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetrics Day Assessment Centre (ODAC), KK Women’s and Children’s Hospital, Singapore
IPRAMHO Singapore

Introduction
In KKH, all pregnant women with Gestational Diabetes Mellitus (GDM) will be referred to Obstetric Day Care 
(ODAC) for a 1 day education programme called Supervised Blood Sugar Profile (SBSP). In ODAC, the women 
will be educated on the 7- point Blood Sugar Profile with the aim of optimizing blood glucose control in 
conjunction with dietary control. However, there are a group of women who declined attending the SBSP 

programme. This group of defaulters are often left with minimal knowledge and education in managing GDM 
in their pregnancy.

Methods
All referrals for SBSP will be done by doctors from clinic for the women with abnormal Oral Glucose Tolerance 
Test (OGTT). Upon receiving the referrals, nurse navigators will call them and give the SBSP appointment. 
Under the Basic Intervention for GDM (BIG) programme, ODAC defaulters will be given a basic counselling via 
phone call, on the risks and complications involved if their blood glucose were poorly controlled during 
pregnancy. In addition, reading materials on instructions to perform 7 points BSP, pictorial guide on steps in 
performing glucose check, basic dietary information and booklet on Diabetes Mellitus will also be given to the 
women via email or a meet up session with the nurse navigator. 

Results
Before the implementation of the BIG Programme in January 2018, only 58% of the women with GDM who 
attended the SBSP programme in ODAC were given education on blood sugar monitoring and dietary advice 
by dietician. However, 42% of the GDM population had no educational materials or basic counselling given. 
After the introduction of the BIG Programme, 90%of the defaulters have been provided with education on 
blood sugar monitoring. This number has increased by 32% and more women with GDM are now equipped 
with the knowledge of managing GDM and optimizing their glucose control regardless of their attendance for 
SBSP. 

Conclusion
All women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy after establishment of the BIG Programme.
guidelines concur on advocating delivery at 38 weeks gestation. While GDM does not preclude a vaginal birth 
for the patient, the caesarean section rate for these patients are high, approaching 50% in some centres. 
Concerns of shoulder dystocia and it’s sequelae during vaginal births form another important consideration, 
and in this post-Montgomery era, doctors would need to raise this with patients particularly in the presence of 
larger babies when discussing interventions of induction of labour or caesarean section. Induction of labour at 
39 weeks is shown in randomised studies to reduce shoulder dystocia rates while not increasing caesarean 
section rates. Guidelines governing this area will be reviewed and discussed.

Temasek Foundation Cares GDM Programme & IPRAMHO Initiative: GDM Postnatal Model of Care
Tan Kok Hian1,2 
1 Temasek Foundation Cares Singapore
2 IPRAMHO Singapore

Integrated Platform for Research in Advancing Metabolic Health Outcomes of Women and Children 
(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 center for Paediatrics, Obstetrics and Gynaecology in Singapore, on collaborative metabolic 
health research in women and children, aligning with RIE2020 goals and KPIs. 

GDM patients are at very high risk of developing Type 2 Diabetes. One key area is to study determinants of 
effective postnatal care for GDM and explore appropriate model of care for primary metabolic care as well as 
look at effectiveness of redesign of GDM postnatal care to enable advancement in metabolic health. There are 
challenges related to this postnatal setup. From our study looking at barriers, these include non-availability of 
proper tracking system nationwide, non-availability of GDM data in our DM registry; inadequate IT support 
from our IHIS information system requiring manual tracking from nurse navigators; risk from and an event of 
cyber-attack; restrictive regulations on PDPA issue and limited access to available data; high rate of 
non-compliance from postnatal patients; inadequate GDM education reinforcement; misconception of the 
public about GDM; inconvenience perceived by patients to travel back to hospital; refusal of  reappointment/ 
uncontactable and lack of access to track the multiple polyclinics system.

A continuous effort to raise awareness on the importance of managing GDM patients postnatally is key. This 
include the project funded by Temasek Cares Foundation on a better structured post-delivery care model with 
education on various platforms, sharing the importance of managing Gestational Diabetes (GDM) to the 
public and the other healthcare professionals in newsletters, social media, newspapers, nursing conference 
etc. We aim to work with doctors/clinicians/epidemiologists and build a continuous and close network in 
controlling family and maternal obesity and preventing GDM and Type II DM from women with history of GDM 
or obesity.  

Efforts to improve the postnatal care included establishment of national GDM guidelines (both College and 
MOH) on postnatal GDM management and SingHealth Postnatal GDM guidelines in July 2018; collaboration 
between KKH and the 3 polyclinic clusters (SHP/NHGP/NUP) on the GDM Postnatal Referral Protocols in 
October 2018; development of a tracking system of patients who are following up with polyclinics; setting up 
of a Postnatal GDM Review Clinic run by Family Physician in KKH starting in October 2018 for management of 
postnatal GDM patients at 6 weeks and annually and the  implementation of an Audit System to track postnatal 
GDM patients.

Developing a Shared Decision Support Tool in Patients with Poorly Controlled Type 2 Diabetes Mellitus
Tan Ngiap Chuan
Research, SingHealth Polyclinics, Singapore

Diabetes mellitus is prevalent globally, affecting 1 in 11 adults worldwide and is the 9th major cause of death. 
90% of these patients have type 2 diabetes mellitus (T2DM) due to insulin resistance. Aside from lifestyle 
changes and oral medications, insulin therapy will eventually be required to maintain normoglycemia due to 
disease progression. However, physicians face challenges in introducing insulin therapy to their patients with 
suboptimal glycemic control of T2DM despite maximal doses of oral hypoglycemic agents. Initiating insulin 
therapy can be difficult due to patient, physician and system factors. Physicians’ intention to start the treatment 
is not matched to the expectations of patients whose personal views, preferences and values are not 
addressed. Shared decision making (SDM) is an evidence-based approach that is increasingly used to 
overcome such challenges. Tools have been developed to support decision-making by patients and their 
healthcare providers. 

A SingHealth Polyclinics research team led by A/P Ngiap Chuan Tan has collaborated with University of Malaya, 
Lee Kong Chian School of Medicine and University Melbourne to develop a Patient Decision support Aid 
(PtDA) for insulin initiation targeting at patients with poorly controlled T2DM despite high doses of multiple 
OHA. A/P Tan will share the background, processes and content of the PtDA which is currently being used in a 
study in a polyclinic.

Development of a Singapore-specific Infant to Preschooler Dietary Assessment for Nurses’ Use in the 
Primary Healthcare Sector
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang
Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
IPRAMHO Study Team

Singapore has the second-highest prevalence of children being overweight in ASEAN. To curb this issue and 
recommend effective diet-based interventions, there is a need to understand what our children are eating and 
the factors that contribute to this dietary risk. The toddler dietary questionnaire was chosen as this was the only 
questionnaire that assigns a risk score. However, this questionnaire was only tested in Australian toddlers 
hence there is a need to modify and revalidate the questionnaire in Singapore context.

Before putting the questionnaire to test in the targeted population, the questionnaire was first modified 
according to HPB recommendation and after in consultation with a nurse clinician specialized in children 
health. 513 parents were then invited to complete the questionnaire, which consisted of 13 demographic, 
health and socio-environmental questions; and 27 dietary intake questions based on a 7-day recall. 

4 components combined explained 51.8% of the variances in dietary risk with 19 items having primary factor 
loading of 0.5 and above. The questionnaire demonstrated good internal consistency (r=0.832). Children <1 
year old had higher risk in essential foods (p<0.001) while those above 5 years old had higher risk in 
discretionary foods (p<0.001). Children cared by nanny/maid had lower risk (p=0.001) while those who had 3 or 
more elder siblings had higher risk (p<0.001) in discretionary foods. Chinese children had lower total dietary 
risk (p<0.001) while those living in 1-2 room flats had higher total dietary risk (p=0.021). The dietary risk 
assessment is a significantly moderate good test for children at 3 years old (p=0.021), with a cut-off point at 
103. 

Mothers of multiple children and children staying in 1-2 room flats are the main target populations for 
intervention. Effective specific diet for Malay and Indian populations should be recommended. Working with 
schools in providing dietary education is potentially another good move. This study opens the door for nurses 
to work with pediatric nutritionists in developing dietary advice especially in preparing affordable nutritious 
food.
increasing caesarean section rates. Guidelines governing this area will be reviewed and discussed.

IPRAMHO-INTERNATIONAL COLLABORATIVE STUDY NETWORK
Comparison of Diagnostic Screening Approaches for Postpartum Pre-Diabetes and Diabetes among 
Women with History of Gestational Diabetes
Ling-Jun Li, Izzuddin M Aris, Yap Seng Chong, Peter Gluckman, Seng Bin Ang, Kok Hian Tan
Department of O&G, KK Women’s and Children’s Hospital, Singapore

Background and aims
Women with a history of gestational diabetes mellitus (GDM) are at high risk for developing pre-diabetes and 
type 2 diabetes (T2D) after delivery. However, current guidelines regarding the methods of postpartum routine 
screening on GDM mothers are inconsistent and not directive. We aimed to compare different screening 
methods [fasting HbA1c, fasting glucose level and 2-hour glucose level] for diagnosing pre-diabetes and T2D 
in women with GDM.

Materials and methods
Of participants from a Singapore birth cohort, 142 mothers attended both baseline (26-28 gestation weeks) 
and follow-up (5-year postpartum) visits. At baseline, we diagnosed GDM using a 75g OGTT according to 
World Health Organization (WHO) guidelines. At follow-up, we assessed glucose tolerance using fasting 
HbA1c, fasting glucose level, and a 75g oral glucose tolerance test (OGTT). We defined pre-diabetes when 
either of the following was present: a) fasting plasma glucose ranged between 6.1 mmol/Land 6.9 mmol/L; b) 
fasting plasma glucose < 7.0 mmol/L and 2-hour plasma glucose ranged between 7.9 and 11.0 mmol/L. We 
defined T2D if: a) fasting plasma glucose ≥ 7.0 mmol/L or 2-hour plasma glucose ≥ 11.0 mmol/L, or b) has been 
diagnosed T2D during the 5 years’ interval. We estimated area under the curve (AUC) to compare the 
diagnostic values, and conducted cost-effectiveness analysis for each of the three screening approaches.

Results
Of 142 mothers with GDM diagnosed at baseline, 57 (40.1%) developed pre-diabetes or T2D at the 5-year 
postpartum visit. AUC was 74.0, 73.5 and 76.5 for fasting HbA1c alone, fasting glucose alone, and the 
combination of fasting HBA1c and fasting glucose respectively. AUC predicted pre-diabetes and T2D perfectly 
(100%) if using 2-hour glucose > 7.7 mmol/L. Cost-effectiveness analysis showed that 2-hour glucose level is a 
better postpartum screening tool for GDM mothers than fasting HbA1c and/or fasting glucose test. 

Conclusions
Our study showed that either fasting HbA1c and fasting glucose level screening approach missed around a 
quarter of the pre-diabetes or T2D cases, among mothers with a history of GDM. Two-hour glucose level and 
even OGTT may be the most optimal screening tool in terms of its accuracy in diagnostic value and economic 
cost-effectiveness.

Risk Factors of Postpartum Glucose Intolerance in Japanese Women with Gestational Diabetes
Kei Miyakoshi and Mamoru Tanaka
Department of Obstetrics & Gynaecology, Keio University School of Medicine, Japan

In Japan, the International Association of Diabetes and Pregnancy Study Group (IADPSD) diagnostic criteria of 
gestational diabetes mellitus (GDM) was adopted in July 2010, and is commonly used in the obstetric practice, 
although the screening strategy varies in hospitals. The IADPSG criteria are based on the perinatal outcomes 
and little is known about the risk of postpartum glucose intolerance and its risk factors.

With this background, we investigated the relation between antepartum clinical features and the development 
of glucose intolerance postpartum in women with GDM by the IADPSG. A total of 213 Japanese women who 
underwent postpartum 75g-oral glucose-tolerance test (OGTT) in the first year after pregnancies with GDM 
were investigated. Based on the postpartum OGTT results, glucose tolerance status was characterized into the 
following categories by the Japan Diabetes Society criteria: prediabetes, diabetes, and normal glucose 
tolerance (NGT). Maternal baseline characteristics and metabolic features from antepartum OGTT were 
compared between those with NGT and abnormal postpartum OGTT results (pAGT: prediabetes and 
diabetes). Of 213 women, 59 (28%) showed pAGT (diabetes n=8, prediabetes n=51). Women with pAGT had a 
higher rate of family history of diabetes, compared with those with NGT, while there were no significant 
differences in pregravid BMI, overweight status, GDM diagnosed before 20 weeks of pregnancy, and insulin 
requirement during pregnancy between the pAGT and NGT groups. With regard to metabolic features, the 
levels of plasma glucose at 1hr and 2hr (1h- and 2h-PG), insulinogenic index, and Insulin Secretion-Sensitivity 
Index-2 of the antepartum OGTT significantly correlated with pAGT. After adjustment for baseline 
characteristics, these metabolic parameters remained the independent risk factors of pAGT. Especially, 2h-PG 
showed the largest area under the receiver operating characteristics curve (cut-off value 156 mg/dL; sensitivity 
75%, specificity 62%, positive predictive value 43%, negative predictive value 86%). Our data suggested that 
antepartum 2h-PG level could be a useful predictor for pAGT in GDM.

Recently, several reports demonstrated risk factors related to pAGT after pregnancies with GDM in Japanese 
women. Given that the susceptibility to glucose intolerance varies among different racial or ethnic groups, the 
clinical risk factors of pAGT might differ between Caucasian and Japanese women.  Our experience would 
contribute to identifying those at highest risk of glucose intolerance postpartum after GDM in Japanese 
women.

Update on Screening & Management of Gestational Diabetes and Diabetes complicating Pregnancy in 
Hospital Tuanku Jaafar Seremban, Negeri Sembilan, Malaysia
Krishna Kumar Hari Krishnan
Obstetrics & Gynaecology Department, Hospital Tuanku Jaafar Seremban, Malaysia

Introduction
This is an update 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.

Screening
Initially screening was risk based as 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. We have been the pioneer state in implementing universal screening of GDM. We perform 
screening twice: at booking and at 28 weeks.

Monitoring
The patients were referred to the dietician and a repeat Blood Sugar Profile (BSP) was done after 3 days. 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. We have introduced the IADPSG levels 
of glucose targets from June 2018.

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. Metformin and insulin are combined in difficult cases.

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 was reduced 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. An audit by the paediatricians have shown no increase incidence of RDS.

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.
screening was achieved and published in the first IPRAMHO meeting. The IPRAMHO Asia Research Network 
for GDM and metabolic health of women and children was also formed.  

Gestational Diabetes Mellitus in Myanmar: Epidemiology, Prevalence, and Obstetrical Outcomes 
(IPRAMHO Study) 
Swe Swe Myint1, Ye' Min Thu1, Yin Yin Soe1, San San Myint1, Khin Lay Wai2, Tan Kok Hian2

1 Central Women’s Hospital, Myanmar
2 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Background
Numerous studies from recent decades have witnessed epidemic rising numbers of gestational diabetes 
(GDM), especially in the South East Asian region. The prevalence of GDM in Asian countries varies 
considerably according to the screening strategies and diagnostic criteria used. Previous multi-ethnic studies 
have shown increased risk of GDM among the different Asian populations. There are no previous data on GDM 
epidemiology, prevalence, and risk profile of the multi-ethnic pregnant women in Myanmar. The main aim of 
this study is to estimate the prevalence of GDM, and to describe the population characteristics of pregnant 
women who underwent universal screening in Yangon, Myanmar. 

Methods
A total of 506 pregnant women with gestational age between 24 to 28 weeks underwent universal GDM 
screening at the Central Women’s Hospital in Yangon, Myanmar between the period of January 2018 and 
August 2018. A 75 g oral glucose tolerance test (OGTT) was performed with fasting, 1-hour, and 2-hour glucose 
levels. Diagnosis of GDM was made based on the IADPSG criteria. Demographic characteristics (Age and 
Ethnicity), obstetric histories (GA at the time of OGTT test; Parity; Expected date of delivery (EDD); GA at 
delivery, and mode of delivery and date of delivery), the birth status (live birth or stillbirth), child’s sex and birth 
weight were also collected. 

Results
The overall prevalence of GDM based on IADPSG 3-time points criteria under the universal screening strategy 
was 29.05% (95% CI: 25.13 – 33.22) in Yangon, Myanmar. The ethnic specific GDM prevalence was 29.12% in 
Myanmar, 32.26% in Indians and 16% in Myanmar’s Tribes. In addition, the detection rate of GDM at fasting was 
highest in Indians (15.1%) followed by Myanmar (10.1%).
 
The median age of the screening population was 29 years old (Range: 18 – 45 years) with a proportion of 
advanced maternal age (>35 years) was 17%. The ethnic distributions in this study were Myanmar (76.7%; 388), 
Indians (18.4%; 93), and Tribes (4.5%; 25). The overall prevalence of over-weight (BMI: 25 to <30) and obese 

(BMI ≥ 30) were 40.1% and 20.4% accordingly. 
The proportion of over-weight pregnant women was highest in Myanmar ethnicity (41.8%), followed by Indians 
(36.6%), and Tribes (28%). However, the proportion of obese pregnant women was highest in Indians (23.7%) 
followed by Tribes (28%), and Myanmar (19.1%). The percentage of nulliparous was (58.3%), and one parity was 
29%. The birth outcome: low birth weight (<2500 Gs) was 6.13%; macrosomia (>4000 Gs) was 1.98%; and 
stillbirth was 1% in this study. 

Conclusion
A substantially high prevalence of GDM in Myanmar was observed (29.1%). There were considerable 
differences in GDM and obesity risks among different ethnic groups. Indians were at high risk for GDM and 
obesity. Future study which takes into account these risk factors is recommended for successful identification 
of at-risk individuals, via risk prediction model. This would create greater opportunities for obstetricians to 
detect early and intervene to prevent the onset of GDM and its complications.  

Gestational Diabetes Mellitus Screening and Management in Tu Du Hospital, Vietnam
Tran Thi Lien Huong
General Planning Department, Tu Du Hospital, Vietnam

Gestational diabetes is alarmingly rising all over the world and Vietnam also stands in the same situation. In 
2012, the prevalence of diabetes was 5.4% while it was 10.8% in men and 13.2% in women residing in Ho Chi 
Minh City. In terms of GDM, a study implemented in 2011 at Ho Chi Minh City showed that through screening 
at 24-28 weeks of gestational age, the rate of GDM by ADA criteria and IADPSG criteria is 6.07% and 20.36% 
respectively.

In Tu Du hospital, we apply the screening strategy which contains 2 phases: fasting plasma glucose for 
first-seen pregnant women and OGTT for pregnant women at 24-28 weeks. Women diagnosed with GDM are 
referred to diabetes specialists or monitored in outpatient department according to glucose level.  Women 
with GDM will be initially consulted to have healthy eating pattern and appropriate physical activity. If the 
glucose level cannot be controlled, in about 20% of GDM women, they would be administered with insulin by 
diabetes specialist. Further validated research is needed to find out the exact prevalence of GDM in our 
hospital as well as in Ho Chi Minh City and to adjust the strategy of screening and management, if necessary, 
to diminish the rate of GDM and its complications.
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DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2

1 Lee Kong Chian School of Medicine, Nanyang Technological University, Singapore
2 Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
Nurul Syaza Razali1, Nyo Mie Win1, Song He1, Hong Heng Chan1, Mor Jack Ng1,2, John Carson Allen3, George 
Yeo1, Bernard Chern1, Kok Hian Tan1,3

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

Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2

1 Yong Loo Lin School of Medicine, National University of Singapore
2 Department of Obstetrics & Gynaecology, Singapore General Hospital, Singapore

Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1

1 Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore 

Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore
2 O&G Academic Clinical Program (ACP), Duke-NUS Medical School, Singapore
3 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore
5 Division of Diet and Nutrition, KK Women’s and Children’s Hospital, Singapore

Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
Cardiometabolic Risk 
Ling-Jun Li1,2,4, Izzuddin M Aris3, Lin Lin Su5, Yap Seng Chong 3,5, Tien Yin Wong 2,4, Kok Hian Tan1,2, Jie Jin Wang2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore 
2 O&G ACP, Duke-NUS Graduate Medical School, Singapore 
3 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore 
4 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore 
5 Department of O&G, Yong Loo Lin School of Medicine, National University of Singapore, Singapore

Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
Kuan Hao Yee1, Kok Hian Tan2,3, Izzuddin M Aris4,5, Ecosse L. Lamoureux2,6, Yap Seng Chong5, Jie Jin Wang7, Tien 
Yin Wong6, Ling-Jun Li3,6,8

1 College of Medicine, Nursing & Health Sciences, National University of Ireland (Galway), Galway, Ireland
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4 Department of Population Medicine, Harvard Pilgrim Health Care Institute, Harvard Medical School, Boston, 
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5 Department of Obstetrics and Gynaecology, Yong Loo Lin School of Medicine, National University of 
Singapore, Singapore
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8 O&G ACP, Duke-NUS Medical School, Singapore

Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
Ralene Sim1, Izzuddin M Aris2, Yap Seng Chong3, Tien Yin Wong5, Kok Hian Tan6,7, Ling-Jun Li5,6,7

1 Yong Loo Lin School of Medicine, National University of Singapore, Singapore
2 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, Massachusetts, USA
3 Department of O&G, National University Health System, Singapore 
4 Singapore Institute for Clinical Sciences, Agency for Science Technology (A*STAR), Singapore
5 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore
6 Department of O&G, KK Women’s and Children’s Hospital
7 O&G Academic Clinical Program (ACP), Duke-NUS Medical School, Singapore

Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.

DIP011: Leptin Trajectories from Birth to Mid-Childhood and Cardio-Metabolic Health in Early 
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.

DIP012: Associations of Maternal and Cord Blood Adipokines with Offspring Adiposity in Project Viva: 
Is there an Interaction with Child Age?
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
Recent Gestational Diabetes Mellitus: A Qualitative Study
Swe Swe Myint1, Ye' Min Thu1, Yin Yin Soe1, San Teh Kailin1, Quek Imm Pin1, Evelyn Chew Ai Ling2, Teo Sok 
Huang2, Tang Wern Ee1,2 
1 Ang Mo Kio Polyclinic, National Healthcare Group Polyclinics, Singapore
2 Clinical Research Unit, National Healthcare Group Polyclinics, Singapore

Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
Qi Yu1, Kok Hian Tan2,3, Ling-Jun Li2,3
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2 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
3 OBGYN ACP, Duke-NUS Medical School, Singapore

Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.

DIP018: Trajectories of Antenatal Psychological Stress and Associations with Gestational Age and 
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.
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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 high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
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Yeo1, Bernard Chern1, Kok Hian Tan1,3
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Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2

1 Yong Loo Lin School of Medicine, National University of Singapore
2 Department of Obstetrics & Gynaecology, Singapore General Hospital, Singapore

Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2
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Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
Cardiometabolic Risk 
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
Kuan Hao Yee1, Kok Hian Tan2,3, Izzuddin M Aris4,5, Ecosse L. Lamoureux2,6, Yap Seng Chong5, Jie Jin Wang7, Tien 
Yin Wong6, Ling-Jun Li3,6,8
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.

DIP011: Leptin Trajectories from Birth to Mid-Childhood and Cardio-Metabolic Health in Early 
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.

DIP012: Associations of Maternal and Cord Blood Adipokines with Offspring Adiposity in Project Viva: 
Is there an Interaction with Child Age?
Li LJ1,2,3, Rifas-Shiman SL1, Aris IM4, Young JG1, Mantzoros C5, Hivert MF1,6, Oken E1,7

1 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA.
2 Duke-NUS Graduate Medical School, Singapore.
3 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore.
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore.
5 Department of Medicine, Beth Israel Deaconess Hospital, Boston, MA, USA.
6 Diabetes Unit, Massachusetts General Hospital, Boston, MA, USA.
7 Department of Nutrition, Harvard T.H. Chan School of Public Health, Boston, MA, USA.

Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
Asia-Pacific Region
Ling-Jun Li1,2, Qi Yu3, IPRAMHO-INTERNATIONAL Study Group, Kok Hian Tan1,2 
1 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
2 OBGYN ACP, Duke-NUS Medical School, Singapore
3 Duke Medical School, Duke University, USA
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Weiqing, Sun Yat-Sen University, Guangdong; Jim Zhang Jun, Shanghai Key Laboratory of Children’s 
Environmental Health Xinhua Hospital, Shanghai; Japan: Mamoru Tanaka, Keio University Hosipital, Tokyo; 
Malaysia: Krishna Kuma, Hospital Tuanku Ja’afar Seremban; G Muniswaran, Kuala Lumpur Maternity Hospital, 
Kuala Lumpur; Myanmar: Swe Swe Myint, Central Women’s Hospital, Yangon; Yin Yin Soe, Central Women’s 
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Singapore: Tony Tan, Raffles Hospital; Serene Thain, KK Women’s & Children’s Hospital; Claudia Chi, National 
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Kok Hian, Lead IPRAMHO-INTERNATIONAL.

Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.

DIP018: Trajectories of Antenatal Psychological Stress and Associations with Gestational Age and 
Neonatal Anthropometry: NORA Antenatal Cohort
Haikel A. Lim1,Tze-Ern Chua2, Rahul Malhotra1, John C. Allen1, Irene Teo1, Bernard S. M. Chern2, Kok Hian Tan1,2 
& Helen Chen1,2

1 Duke-NUS Medical School, Singapore
2 KK Women’s and Children’s Hospital, Singapore

Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.



DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

POSTER ABSTRACTS
DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
Nurul Syaza Razali1, Nyo Mie Win1, Song He1, Hong Heng Chan1, Mor Jack Ng1,2, John Carson Allen3, George 
Yeo1, Bernard Chern1, Kok Hian Tan1,3

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

Introduction
To determine the characteristics of maternal weight and 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), 

47

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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2

1 Yong Loo Lin School of Medicine, National University of Singapore
2 Department of Obstetrics & Gynaecology, Singapore General Hospital, Singapore

Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1

1 Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore 

Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore
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3 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore
5 Division of Diet and Nutrition, KK Women’s and Children’s Hospital, Singapore

Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
Cardiometabolic Risk 
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3 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore 
4 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore 
5 Department of O&G, Yong Loo Lin School of Medicine, National University of Singapore, Singapore

Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
Kuan Hao Yee1, Kok Hian Tan2,3, Izzuddin M Aris4,5, Ecosse L. Lamoureux2,6, Yap Seng Chong5, Jie Jin Wang7, Tien 
Yin Wong6, Ling-Jun Li3,6,8
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang
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Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.



DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.
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Introduction
To determine the characteristics of maternal weight and 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), 
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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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.
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DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2

1 Yong Loo Lin School of Medicine, National University of Singapore
2 Department of Obstetrics & Gynaecology, Singapore General Hospital, Singapore

Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1

1 Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore 

Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore
2 O&G Academic Clinical Program (ACP), Duke-NUS Medical School, Singapore
3 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore
5 Division of Diet and Nutrition, KK Women’s and Children’s Hospital, Singapore

Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
Cardiometabolic Risk 
Ling-Jun Li1,2,4, Izzuddin M Aris3, Lin Lin Su5, Yap Seng Chong 3,5, Tien Yin Wong 2,4, Kok Hian Tan1,2, Jie Jin Wang2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore 
2 O&G ACP, Duke-NUS Graduate Medical School, Singapore 
3 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore 
4 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore 
5 Department of O&G, Yong Loo Lin School of Medicine, National University of Singapore, Singapore

Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
Kuan Hao Yee1, Kok Hian Tan2,3, Izzuddin M Aris4,5, Ecosse L. Lamoureux2,6, Yap Seng Chong5, Jie Jin Wang7, Tien 
Yin Wong6, Ling-Jun Li3,6,8

1 College of Medicine, Nursing & Health Sciences, National University of Ireland (Galway), Galway, Ireland
2 Health Services Systems Research Programme, Duke-NUS Medical School, Singapore 
3 Division of O&G, KK Women’s and Children’s Hospital, Singapore
4 Department of Population Medicine, Harvard Pilgrim Health Care Institute, Harvard Medical School, Boston, 
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5 Department of Obstetrics and Gynaecology, Yong Loo Lin School of Medicine, National University of 
Singapore, Singapore
6 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore 
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
Ralene Sim1, Izzuddin M Aris2, Yap Seng Chong3, Tien Yin Wong5, Kok Hian Tan6,7, Ling-Jun Li5,6,7

1 Yong Loo Lin School of Medicine, National University of Singapore, Singapore
2 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, Massachusetts, USA
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5 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.

DIP011: Leptin Trajectories from Birth to Mid-Childhood and Cardio-Metabolic Health in Early 
Adolescence
Li LJ1, Rifas-Shiman SL2, Aris IM3, Mantzoros C4, Hivert MF5, Oken E6
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.

DIP012: Associations of Maternal and Cord Blood Adipokines with Offspring Adiposity in Project Viva: 
Is there an Interaction with Child Age?
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1 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA.
2 Duke-NUS Graduate Medical School, Singapore.
3 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore.
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore.
5 Department of Medicine, Beth Israel Deaconess Hospital, Boston, MA, USA.
6 Diabetes Unit, Massachusetts General Hospital, Boston, MA, USA.
7 Department of Nutrition, Harvard T.H. Chan School of Public Health, Boston, MA, USA.

Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
Recent Gestational Diabetes Mellitus: A Qualitative Study
Swe Swe Myint1, Ye' Min Thu1, Yin Yin Soe1, San Teh Kailin1, Quek Imm Pin1, Evelyn Chew Ai Ling2, Teo Sok 
Huang2, Tang Wern Ee1,2 
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
Asia-Pacific Region
Ling-Jun Li1,2, Qi Yu3, IPRAMHO-INTERNATIONAL Study Group, Kok Hian Tan1,2 
1 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
2 OBGYN ACP, Duke-NUS Medical School, Singapore
3 Duke Medical School, Duke University, USA

Members of the IPRAMHO-INTERNATIONAL Study Group include Australia: Alexis Shub, University of 
Melbourne/Mercy Hospital for Women, Victoria; Satvinder Singh Dhaliwal Curtin University, Perth; China: Chen 
Weiqing, Sun Yat-Sen University, Guangdong; Jim Zhang Jun, Shanghai Key Laboratory of Children’s 
Environmental Health Xinhua Hospital, Shanghai; Japan: Mamoru Tanaka, Keio University Hosipital, Tokyo; 
Malaysia: Krishna Kuma, Hospital Tuanku Ja’afar Seremban; G Muniswaran, Kuala Lumpur Maternity Hospital, 
Kuala Lumpur; Myanmar: Swe Swe Myint, Central Women’s Hospital, Yangon; Yin Yin Soe, Central Women’s 
Hospital, Yangon; Philippines: Valerie T Guinto, Asian Hospital And Medical Center, Muntinlupa City; 
Singapore: Tony Tan, Raffles Hospital; Serene Thain, KK Women’s & Children’s Hospital; Claudia Chi, National 
University Hospital; Tan Lay Kok, Singapore General Hospital; Sri Lanka: Shahul Hameed Mohamed Siraj, 
Teaching Hospital Batticaloa; Thailand: Ounjai Kor-ananatakul, Prince of Songkla University Kho Hong, 
Songkhla; Dittakarn Boriboonhirunsarn, Siriraj Hospital Mahidol University, Krung Thep Maha Nakhon and Tan 
Kok Hian, Lead IPRAMHO-INTERNATIONAL.

Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.

DIP018: Trajectories of Antenatal Psychological Stress and Associations with Gestational Age and 
Neonatal Anthropometry: NORA Antenatal Cohort
Haikel A. Lim1,Tze-Ern Chua2, Rahul Malhotra1, John C. Allen1, Irene Teo1, Bernard S. M. Chern2, Kok Hian Tan1,2 
& Helen Chen1,2

1 Duke-NUS Medical School, Singapore
2 KK Women’s and Children’s Hospital, Singapore

Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.



DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2

1 Lee Kong Chian School of Medicine, Nanyang Technological University, Singapore
2 Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
Nurul Syaza Razali1, Nyo Mie Win1, Song He1, Hong Heng Chan1, Mor Jack Ng1,2, John Carson Allen3, George 
Yeo1, Bernard Chern1, Kok Hian Tan1,3

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

Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

POSTER ABSTRACTS
DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
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Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1

1 Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore 

Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 
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respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore
2 O&G Academic Clinical Program (ACP), Duke-NUS Medical School, Singapore
3 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore
5 Division of Diet and Nutrition, KK Women’s and Children’s Hospital, Singapore

Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
Cardiometabolic Risk 
Ling-Jun Li1,2,4, Izzuddin M Aris3, Lin Lin Su5, Yap Seng Chong 3,5, Tien Yin Wong 2,4, Kok Hian Tan1,2, Jie Jin Wang2
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2 O&G ACP, Duke-NUS Graduate Medical School, Singapore 
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
Kuan Hao Yee1, Kok Hian Tan2,3, Izzuddin M Aris4,5, Ecosse L. Lamoureux2,6, Yap Seng Chong5, Jie Jin Wang7, Tien 
Yin Wong6, Ling-Jun Li3,6,8
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2 Health Services Systems Research Programme, Duke-NUS Medical School, Singapore 
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.

DIP011: Leptin Trajectories from Birth to Mid-Childhood and Cardio-Metabolic Health in Early 
Adolescence
Li LJ1, Rifas-Shiman SL2, Aris IM3, Mantzoros C4, Hivert MF5, Oken E6

1 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA; Division of Obstetrics & 
Gynaecology, KK Women’s and Children’s Hospital, Singapore; Singapore Eye Research Institute, Singapore 
National Eye Centre, Singapore
2 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA.
3 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA; Singapore Institute for 
Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore
4 Department of Medicine, Beth Israel Deaconess Hospital, Boston, MA, USA.
5 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA; Diabetes Unit, 
Massachusetts General Hospital, Boston, MA, USA.
6 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA; Department of Nutrition, 
Harvard T.H. Chan School of Public Health, Boston, MA, USA.

Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
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Huang2, Tang Wern Ee1,2 
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang
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Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.
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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 high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
Nurul Syaza Razali1, Nyo Mie Win1, Song He1, Hong Heng Chan1, Mor Jack Ng1,2, John Carson Allen3, George 
Yeo1, Bernard Chern1, Kok Hian Tan1,3

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

Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2

1 Yong Loo Lin School of Medicine, National University of Singapore
2 Department of Obstetrics & Gynaecology, Singapore General Hospital, Singapore

Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 
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respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore
2 O&G Academic Clinical Program (ACP), Duke-NUS Medical School, Singapore
3 Division of Chronic Disease Research Across the Lifecourse (CoRAL), Department of Population Medicine, 
Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore
5 Division of Diet and Nutrition, KK Women’s and Children’s Hospital, Singapore

Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
Kuan Hao Yee1, Kok Hian Tan2,3, Izzuddin M Aris4,5, Ecosse L. Lamoureux2,6, Yap Seng Chong5, Jie Jin Wang7, Tien 
Yin Wong6, Ling-Jun Li3,6,8
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
Ralene Sim1, Izzuddin M Aris2, Yap Seng Chong3, Tien Yin Wong5, Kok Hian Tan6,7, Ling-Jun Li5,6,7
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.

DIP012: Associations of Maternal and Cord Blood Adipokines with Offspring Adiposity in Project Viva: 
Is there an Interaction with Child Age?
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
Recent Gestational Diabetes Mellitus: A Qualitative Study
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Huang2, Tang Wern Ee1,2 
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
Qi Yu1, Kok Hian Tan2,3, Ling-Jun Li2,3

1 Duke Medical School, Duke University, USA
2 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
3 OBGYN ACP, Duke-NUS Medical School, Singapore

Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
Asia-Pacific Region
Ling-Jun Li1,2, Qi Yu3, IPRAMHO-INTERNATIONAL Study Group, Kok Hian Tan1,2 
1 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
2 OBGYN ACP, Duke-NUS Medical School, Singapore
3 Duke Medical School, Duke University, USA
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.

DIP018: Trajectories of Antenatal Psychological Stress and Associations with Gestational Age and 
Neonatal Anthropometry: NORA Antenatal Cohort
Haikel A. Lim1,Tze-Ern Chua2, Rahul Malhotra1, John C. Allen1, Irene Teo1, Bernard S. M. Chern2, Kok Hian Tan1,2 
& Helen Chen1,2

1 Duke-NUS Medical School, Singapore
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.



DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
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Yeo1, Bernard Chern1, Kok Hian Tan1,3
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Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
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Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
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Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2
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Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore
5 Division of Diet and Nutrition, KK Women’s and Children’s Hospital, Singapore

Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
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Yin Wong6, Ling-Jun Li3,6,8
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 
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Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
Recent Gestational Diabetes Mellitus: A Qualitative Study
Swe Swe Myint1, Ye' Min Thu1, Yin Yin Soe1, San Teh Kailin1, Quek Imm Pin1, Evelyn Chew Ai Ling2, Teo Sok 
Huang2, Tang Wern Ee1,2 
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang
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Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.
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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 high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
Nurul Syaza Razali1, Nyo Mie Win1, Song He1, Hong Heng Chan1, Mor Jack Ng1,2, John Carson Allen3, George 
Yeo1, Bernard Chern1, Kok Hian Tan1,3
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Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2
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Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2
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Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
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Yin Wong6, Ling-Jun Li3,6,8
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

POSTER ABSTRACTS
Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
Qi Yu1, Kok Hian Tan2,3, Ling-Jun Li2,3

1 Duke Medical School, Duke University, USA
2 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
3 OBGYN ACP, Duke-NUS Medical School, Singapore

Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
Asia-Pacific Region
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.

DIP018: Trajectories of Antenatal Psychological Stress and Associations with Gestational Age and 
Neonatal Anthropometry: NORA Antenatal Cohort
Haikel A. Lim1,Tze-Ern Chua2, Rahul Malhotra1, John C. Allen1, Irene Teo1, Bernard S. M. Chern2, Kok Hian Tan1,2 
& Helen Chen1,2
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.



DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
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Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
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3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
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Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
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Kok Hian Tan1,2
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Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang
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Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.
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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 high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.
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Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
Nurul Syaza Razali1, Nyo Mie Win1, Song He1, Hong Heng Chan1, Mor Jack Ng1,2, John Carson Allen3, George 
Yeo1, Bernard Chern1, Kok Hian Tan1,3
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Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
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3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2
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Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2
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Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
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Ling-Jun Li1,2,4, Izzuddin M Aris3, Lin Lin Su5, Yap Seng Chong 3,5, Tien Yin Wong 2,4, Kok Hian Tan1,2, Jie Jin Wang2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore 
2 O&G ACP, Duke-NUS Graduate Medical School, Singapore 
3 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore 
4 Singapore Eye Research Institute, Singapore National Eye Centre, Singapore 
5 Department of O&G, Yong Loo Lin School of Medicine, National University of Singapore, Singapore

Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 
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Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
Recent Gestational Diabetes Mellitus: A Qualitative Study
Swe Swe Myint1, Ye' Min Thu1, Yin Yin Soe1, San Teh Kailin1, Quek Imm Pin1, Evelyn Chew Ai Ling2, Teo Sok 
Huang2, Tang Wern Ee1,2 
1 Ang Mo Kio Polyclinic, National Healthcare Group Polyclinics, Singapore
2 Clinical Research Unit, National Healthcare Group Polyclinics, Singapore

Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
Qi Yu1, Kok Hian Tan2,3, Ling-Jun Li2,3

1 Duke Medical School, Duke University, USA
2 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
3 OBGYN ACP, Duke-NUS Medical School, Singapore

Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
Asia-Pacific Region
Ling-Jun Li1,2, Qi Yu3, IPRAMHO-INTERNATIONAL Study Group, Kok Hian Tan1,2 
1 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
2 OBGYN ACP, Duke-NUS Medical School, Singapore
3 Duke Medical School, Duke University, USA
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.

DIP018: Trajectories of Antenatal Psychological Stress and Associations with Gestational Age and 
Neonatal Anthropometry: NORA Antenatal Cohort
Haikel A. Lim1,Tze-Ern Chua2, Rahul Malhotra1, John C. Allen1, Irene Teo1, Bernard S. M. Chern2, Kok Hian Tan1,2 
& Helen Chen1,2

1 Duke-NUS Medical School, Singapore
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.



DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
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Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
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3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
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Yang Xuan Cassandra Ang1, Lay Kok Tan2

1 Yong Loo Lin School of Medicine, National University of Singapore
2 Department of Obstetrics & Gynaecology, Singapore General Hospital, Singapore

Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
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Kok Hian Tan1,2
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Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
Kuan Hao Yee1, Kok Hian Tan2,3, Izzuddin M Aris4,5, Ecosse L. Lamoureux2,6, Yap Seng Chong5, Jie Jin Wang7, Tien 
Yin Wong6, Ling-Jun Li3,6,8
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.

DIP012: Associations of Maternal and Cord Blood Adipokines with Offspring Adiposity in Project Viva: 
Is there an Interaction with Child Age?
Li LJ1,2,3, Rifas-Shiman SL1, Aris IM4, Young JG1, Mantzoros C5, Hivert MF1,6, Oken E1,7
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 
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Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
Qi Yu1, Kok Hian Tan2,3, Ling-Jun Li2,3
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
Asia-Pacific Region
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.

DIP018: Trajectories of Antenatal Psychological Stress and Associations with Gestational Age and 
Neonatal Anthropometry: NORA Antenatal Cohort
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
Qi Yu1, Kok Hian Tan2,3, Ling-Jun Li2,3

1 Duke Medical School, Duke University, USA
2 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
3 OBGYN ACP, Duke-NUS Medical School, Singapore

Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.
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Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2
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Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
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Yeo1, Bernard Chern1, Kok Hian Tan1,3
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Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
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2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
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Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2
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Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
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Kok Hian Tan1,2
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Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.

DIP015: Postpartum Dietary and Physical Activity-related Beliefs and Behaviors among Women with 
Recent Gestational Diabetes Mellitus: A Qualitative Study
Swe Swe Myint1, Ye' Min Thu1, Yin Yin Soe1, San Teh Kailin1, Quek Imm Pin1, Evelyn Chew Ai Ling2, Teo Sok 
Huang2, Tang Wern Ee1,2 
1 Ang Mo Kio Polyclinic, National Healthcare Group Polyclinics, Singapore
2 Clinical Research Unit, National Healthcare Group Polyclinics, Singapore

Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.

DIP016: Application and Utility of Continuous Glucose Monitoring in Pregnancy: A Systemic Review
Qi Yu1, Kok Hian Tan2,3, Ling-Jun Li2,3

1 Duke Medical School, Duke University, USA
2 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
3 OBGYN ACP, Duke-NUS Medical School, Singapore

Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

POSTER ABSTRACTS
Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
Asia-Pacific Region
Ling-Jun Li1,2, Qi Yu3, IPRAMHO-INTERNATIONAL Study Group, Kok Hian Tan1,2 
1 Division of O&G, KK Women’s and Children’s Hospital, SingHealth, Singapore
2 OBGYN ACP, Duke-NUS Medical School, Singapore
3 Duke Medical School, Duke University, USA

Members of the IPRAMHO-INTERNATIONAL Study Group include Australia: Alexis Shub, University of 
Melbourne/Mercy Hospital for Women, Victoria; Satvinder Singh Dhaliwal Curtin University, Perth; China: Chen 
Weiqing, Sun Yat-Sen University, Guangdong; Jim Zhang Jun, Shanghai Key Laboratory of Children’s 
Environmental Health Xinhua Hospital, Shanghai; Japan: Mamoru Tanaka, Keio University Hosipital, Tokyo; 
Malaysia: Krishna Kuma, Hospital Tuanku Ja’afar Seremban; G Muniswaran, Kuala Lumpur Maternity Hospital, 
Kuala Lumpur; Myanmar: Swe Swe Myint, Central Women’s Hospital, Yangon; Yin Yin Soe, Central Women’s 
Hospital, Yangon; Philippines: Valerie T Guinto, Asian Hospital And Medical Center, Muntinlupa City; 
Singapore: Tony Tan, Raffles Hospital; Serene Thain, KK Women’s & Children’s Hospital; Claudia Chi, National 
University Hospital; Tan Lay Kok, Singapore General Hospital; Sri Lanka: Shahul Hameed Mohamed Siraj, 
Teaching Hospital Batticaloa; Thailand: Ounjai Kor-ananatakul, Prince of Songkla University Kho Hong, 
Songkhla; Dittakarn Boriboonhirunsarn, Siriraj Hospital Mahidol University, Krung Thep Maha Nakhon and Tan 
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 
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(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.

DIP018: Trajectories of Antenatal Psychological Stress and Associations with Gestational Age and 
Neonatal Anthropometry: NORA Antenatal Cohort
Haikel A. Lim1,Tze-Ern Chua2, Rahul Malhotra1, John C. Allen1, Irene Teo1, Bernard S. M. Chern2, Kok Hian Tan1,2 
& Helen Chen1,2

1 Duke-NUS Medical School, Singapore
2 KK Women’s and Children’s Hospital, Singapore

Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.

GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.



DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2

1 Lee Kong Chian School of Medicine, Nanyang Technological University, Singapore
2 Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
Nurul Syaza Razali1, Nyo Mie Win1, Song He1, Hong Heng Chan1, Mor Jack Ng1,2, John Carson Allen3, George 
Yeo1, Bernard Chern1, Kok Hian Tan1,3

1 Division of Obstetrics and Gynaecology KK Women’s and Children’s Hospital, Singapore
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3 Duke-NUS Medical School, Singapore

Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2
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Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1
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Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
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Kok Hian Tan1,2
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Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
Tang Yafang, Dai Fei, Ng Mor Jack, Nurul Syaza, Nyo Mie Win, Zhang Jun Jim, Tagore Shephali, Yeo SH 
George, Chern Bernard, Tan Kok Hian
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.

DIP017: Review on Clinical Practice of Diabetes Screening in Pregnancy – IPRAMHO Survey of the 
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 
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(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.
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GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang

Hougang Polyclinic/Nursing Services, National Healthcare Group Polyclinics, Singapore
Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.



DIP001: Temasek Foundation Cares GDM Programme: Challenges & Achievements of a New Care Model 
of GDM 
Asmira Bte Mohamed Rahim, Tan Mei Yu, Ding Na, Ng Mor Jack, Tan Kok Hian
Obstetric Day Care (ODAC), KK Women’s and Children’s Hospital, Singapore
Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Gestational Diabetes Mellitus (GDM) is a common complication of pregnancy that affects about 15% of 
pregnant women and they are high risk of developing into T2DM. With the rising prevalence rate of GDM, it is 
important to ensure optimal management of GDM through good antenatal care and good compliance of 
postpartum follow up. Care model had been suboptimal in relation to use of non-evidence screening criteria, 
antenatal screening, postnatal follow-up and antenatal and postnatal education, In September 2016, The 
Transforming Care for Gestational Diabetes Programme (TC-GDP) was started, supported by IPRAMHO 
research. 

Aim
The aims were to improve uptake rates for antenatal and postnatal care programmes, following evidence 
based research findings. 

Methods
All pregnant women were advised to have the 3 point OGTT antenatal screening between 24- 28 weeks of 
gestation as part of the universal screening recommended by IPRAMHO and  the College of Obstetricians and 
Gynaecologists, Singapore guideline that were formulated. When the women are diagnosed with GDM, they 
were advised to attend the 1 day Supervised Blood Sugar Profile (SBSP) in Obstetric Day Care (ODAC). 
Through this programme, they were educated on the basic management of this condition which included 7 
points blood sugar profile and dietary advice from dietician. Attendance of the GDM women for SBSP were 
monitored and captured monthly. The programme would identify reasons and antecedent factors associated 
with non-compliance of the programmes, creating insights for early intervention for GDM patients.

Results
The antenatal OGTT screening rate was increased from 64% to 94% till September 2018. ODAC faced the 
challenge of SBSP compliance rate of 52%. The main reason for defaulting the SBSP were due to patients 
feeling that it was unnecessary to attend, costly and inconvenient.  In January 2018, the Basic Intervention for 
Gestational Diabetes (BIG) Programme was implemented. It aims to improve the education uptake rate for the 
GDM women in KKH. The women will be taught on the risks and complications involved if their blood glucose 
were poorly controlled during pregnancy. Reading materials on instructions to perform 7 points BSP, pictorial 
guide on steps in performing glucose check, basic dietary information and booklet on Diabetes Mellitus will 
be given to the women via email or during a meet up session with the nurse navigator. The compliance rate of 
SBSP was increased to 80% as well. With the implementation of BIG Programme, the percentage of education 
provided to the defaulters were increased to 90%.

Furthermore, to increase the postnatal OGTT attendance rate, the collaboration with the 3 polyclinic clusters 
were started in October 2018. It provided a seamless referral process for the patients who are continuing the 
follow-up care after their delivery. In addition, a Postnatal DM Review Clinic was also started in KKH to provide 
postnatal reviews for the GDM women. 

Conclusion
Women with GDM are equipped with more knowledge in managing their condition and optimizing glucose 
levels during their pregnancy and having better follow up postnatally.

DIP002: Prevalence and Demographic Characteristics of Gestational Diabetes in a Large Multi-Ethnic 
Singapore Cohort – Impact of the new IADPSG Criteria (IPRAMHO Study) 
Nicole Chew1, Khin Lay Wai2, Mor Jack Ng2, Shephali Tagore2, George Yeo2, Bernard Chern2, Tan Kok Hian2

1 Lee Kong Chian School of Medicine, Nanyang Technological University, Singapore
2 Division of Obstetrics & Gynaecology, KK Women’s and Children’s Hospital, Singapore

Introduction
Universal screening of gestational diabetes mellitus (GDM) with the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG) criteria was recently introduced in Singapore. Despite concern that the 
IADPSG criteria may escalate global GDM prevalence rates, there have been no major studies in Singapore to 
evaluate its impact. The present study sought to assess the impact of implementing the IADPSG criteria on 
GDM prevalence and evaluate risk factors for GDM detected based on the IADPSG criteria.

Methods
This was a retrospective study of all pregnant women who underwent antenatal GDM screening at KK Women’s 
and Children’s Hospital (KKH), from 1 July 2016 to 31 December 2016. Questionnaires investigating maternal 
characteristics were completed at recruitment. Screening was done using an oral glucose tolerance test with 
IADPSG three time-point criteria (fasting, 1-hour, 2-hour) and compared to former World Health Organization 
(WHO) 1999 criteria. Effect sizes of significant risk variables were determined using univariate and multivariate 
logistic regression.

Results
Of 2216 women, GDM prevalence using IADPSG criteria (14.0%) was slightly higher than that of WHO 1999 
criteria (13.1%). There was significantly lower GDM prevalence in Malays (10.8%) than Indians (18.7%), with 
Chinese in between (14.3%). Significant risk factors, after multivariate adjustment, include advanced maternal 
age >35 years (OR 1.63, 95% CI 1.14-2.35), overweight (OR 2.89, 95% CI 1.95-4.29), obese (OR 3.66, 95% CI 
2.37-5.66), previous history of GDM (OR 2.45, 95% CI 1.38-4.35) and immediate family history of diabetes (OR 
1.48, 95% CI 1.08-2.04). Malays had lower GDM risk than Chinese (OR 1.61, 95% CI 1.10-2.35) and Indians (OR 
1.64, 95% CI 1.02-2.64). 

Conclusion
Our IPRAMHO Study showed that there was a relative 6.9% increase in GDM prevalence with adoption of the 
IADPSG criteria in Singapore. Ethnic differences play a role in GDM prevalence, with Malay ethnicity having 
lower risk. Knowledge of modifiable risk factors may facilitate intervention for risk reduction.

DIP003:  Maternal Weight and Gestational Weight Gain – IPRAMHO NORA Study Cohort
Nurul Syaza Razali1, Nyo Mie Win1, Song He1, Hong Heng Chan1, Mor Jack Ng1,2, John Carson Allen3, George 
Yeo1, Bernard Chern1, Kok Hian Tan1,3

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

Introduction
To determine the characteristics of maternal weight and 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 
9.1kg (OB). Multivariate analyses showed that being overweight and obese significantly increased risk of 
gaining weight above IOM guidelines during pregnancy.

Conclusion
There was a significant portion of the overweight pregnant population and many of the obese and overweight 
patients did not gain appropriate weight during pregnancy. Preconception and antenatal education are vital.

DIP004: Association between Gestational Weight Gain and Pregnancy Outcomes (IPRAMHO Study)
Song He1, John Carson Allen2, Nurul Syaza Razali1, Nyo Mie Win1, Mor Jack Ng1, George Yeo3, Bernard Chern1, 
Kok Hian Tan3 
1 Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore
2 Office of Clinical Sciences, Duke-NUS Medical School, Singapore
3 Department of Maternal Fetal Medicine, KK Women’s and Children’s Hospital, Singapore

Introduction
We aimed to study gestational weight gain (GWG) in a Singaporean population and its association with 
pregnancy outcomes, including intrauterine growth restriction (IUGR), macrosomia, gestational diabetes 
mellitus (GDM), hypertensive disorders of pregnancy, and caesarean section secondary to failure to progress 
(FTP) or cephalo-pelvic disproportion (CPD).

Methods
926 women with low-risk singleton pregnancy were enrolled in a prospective cohort study from 2010 to 2014 in 
a Singapore tertiary maternity hospital. 704 patients without pre-existing diabetes or hypertension and had 
maternal weight information till term pregnancy were included in analyses. 

Participants were categorized according to their first antenatal visit body mass index (BMI) as underweight, 
normal weight, overweight and obese. Total GWG for each BMI group was compared to Institute of Medicine 
(IOM) 2009 GWG guidelines. Univariate and multivariate logistic regression analyses were performed to assess 
the association of GWG with pregnancy outcomes.

Results
GWG below IOM guidelines was associated with an increased risk of IUGR (adjusted odds ratio: 2.97 [1.71, 
5.15]; p <.0001).  GWG above IOM guidelines significantly increased the risk of caesarean section due to FTP 
or CPD (adjusted odds ratio: 2.10 [1.09, 4.01]; p=0.0275).  

GWG above IOM guidelines was associated with an increased risk of macrosomia in univariate analysis 
(unadjusted odds ratio: 2.12 [1.09, 4.14]; p=0.0275), while GWG below IOM guidelines was associated with a 
reduced risk of macrosomia (adjusted odds ratio: 0.16 [0.05, 0.57]; p=0.0046). GWG below or above IOM 
guidelines had no statistically significant association with GDM or hypertensive disorders of pregnancy.

Conclusion
Inadequate GWG is associated with an increased risk of IUGR whereas excessive GWG is associated with 
increased risks of macrosomia and caesarean section due to FTP or CPD. Results of the current study add to 
our understanding on the association of GWG with pregnancy outcomes in Asia and suggest that appropriate 
weight management during pregnancy is important.

DIP005: Postnatal Diabetes Screening in Women Diagnosed with Gestational Diabetes Mellitus: A 
Clinical Audit
Yang Xuan Cassandra Ang1, Lay Kok Tan2

1 Yong Loo Lin School of Medicine, National University of Singapore
2 Department of Obstetrics & Gynaecology, Singapore General Hospital, Singapore

Background
Prevalence of diabetes mellitus in Singapore is high, and diabetes screening 6-12 weeks postpartum is 
recommended for women with gestational diabetes mellitus (GDM) to identify those with glucose intolerance. 

Aim
The aim was to evaluate the postnatal diabetes screening rate in Singaporean women after a GDM pregnancy, 
examine the proportion of women with pre-diabetic conditions (IFG and IGT) or diabetes after pregnancy, and 
describe demographic factors associated with attendance for postnatal screening.

Method 
This was a clinical audit of 452 women diagnosed with GDM between 2016 and 2017 at Singapore General 
Hospital (SGH).

Results
47.8% of women diagnosed with GDM returned for postnatal diabetes screening. The non-attendance rate of 
Chinese women (35.3%) was lower than that of other ethnic groups. There was no significant difference (P = 
0.306) between the mean age of women who attended postnatal diabetes screening, as compared to those 
who did not, but there was a significant difference (P = 0.041) in mean pre-pregnancy BMI between these two 
groups. 11.1% of women obtained abnormal postnatal screening results, of which 8.3% had impaired fasting 
glucose (IFG), 66.7% had impaired glucose tolerance (IGT) and 25.0% had diabetes. 54.2% of the women with 
either IGT or diabetes had normal fasting measurements but abnormal 2-hour glucose measurements. 

Conclusion
Postnatal diabetes screening in Singapore is currently suboptimal. A 75-g OGTT is superior to a FPG test in 
identifying women at increased risk of developing diabetes, as well as those who have undiagnosed diabetes.

DIP006: Contributors to High Caesarean Section Rates in Diabetes Patients: An Analysis Using the 
Robson 10-Group Classification System
Yin Ru Tan1, Eng Loy Tan1, Hak Koon Tan1, Lay Kok Tan1

1 Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore 

Introduction
Diabetes is one of the most common medical disorder in pregnancy and is associated with increased adverse 
outcomes and caesarean section (CS) rates. This study aims to determine the effect of Gestational Diabetes 
(GDM) and pre-existing Diabetes (DM) on CS rates and identify the main group/s (according to Robson 
10-Group Classification System) contributing to high CS rates in Diabetic patients.

Methods
We conducted a retrospective study of patients with GDM and pre-existing DM who delivered in Singapore 
General Hospital from 1 Jan 2013 to 31 Dec 2017. Non-diabetic patients served as controls. Data such as parity, 
singleton/multiple pregnancy, presentation, previous CS, labour onset, gestational age were collected and 
patients were stratified based on Robson 10-Group Classification System.

Results
There were 8256 deliveries during the study period.1073(13.0%) had GDM and 152(1.8%) had pre-existing DM. 
CS rate was 40.0% among GDM patients, 48.0% in patients with pre-existing DM, and 34.7% in the control 
group. The major contributor to CS rates in GDM patients was group 5(previous CS in a singleton term 
cephalic pregnancy), at 33.6%. Group 2(nulliparous singleton cephalic pregnancies which had induction or 
planned CS) and 10(singleton cephalic preterm deliveries) were the second and third largest contributors 

respectively. Group 10 and group 5 were the largest contributors to CS rates in patients with pre-existing DM, 
accounting for 28.8% and 27.4% of CS respectively. 

Conclusion
Diabetic mothers have significantly higher risks of having CS, particularly pre-existing DM, where almost one 
in two delivers by CS. Having a previous CS was a predominant contributor, reflecting the clinical reticence to 
induce labour for these mothers in the presence of Diabetes. Induction of term primiparous GDM patients also 
contributed to the CS rate, suggesting a high incidence of failed induction. The high contribution of preterm 
deliveries to the overall CS rate, especially pre-existing DM, reflects its association with other obstetric 
complications necessitating intervention.

DIP007: A Promising Food-Coaching Intervention Program for Optimal Gestational Weight Gain in 
Pregnant Overweight and Obese Women: A Pilot Randomized Control Trial of a Smartphone App
Ling-Jun Li1,2 Izzuddin M Aris3,4, Nur Syaza Razali1, Nur Ain Binte Mohd Zanar1, Nyo Mie Win1, Wee Meng Han5, 
Kok Hian Tan1,2

1 Division of O&G, KK Women’s and Children’s Hospital, Singapore
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Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, USA
4 Singapore Institute for Clinical Sciences, Agency for Science Technology and Research (A*STAR), Singapore
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Background
Traditional food recommendation practice to obtain optimal gestational weight gain (GWG) is ineffective. In 
this pilot, we aimed to study the feasibility of a novel food coaching smartphone app in controlling GWG and 
macronutrients intake, among overweight and obese pregnant women.

Methods
We designed a randomized controlled trial (RCT) and recruited 30 overweight and obese pregnant women (1:1 
ratio) during 18-20 weeks of gestation and followed them up in 4 and 8 weeks, respectively. Both groups 
received standard pregnancy dietary orientation at recruitment, while intervention group received an 8-week’s 
real-time food coaching via a smartphone app. We collected detailed characteristics during recruitment and 
examined anthropometry at all visits. We compared the mean difference of 8-week’s GWG and macronutrients 
intake between two groups.

Results
Upon study completion, 3 subjects dropped out from intervention while 1 gave birth prematurely from control. 
The acceptance of smartphone app is 90%. A half in intervention and a third in controls achieved optimal 
weight gain per week. Food coaching smartphone app seemed to help in reducing GWG and cholesterol 
intake in intervention.

Conclusion
Our pilot showed that food coaching smartphone app is feasible among overweight and obese pregnant 
women, and its utility is worth studying further.

DIP008: Effect of Gestational Diabetes and Hypertensive Disorders of Pregnancy on Postpartum 
Cardiometabolic Risk 
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1 Division of O&G, KK Women’s and Children’s Hospital, Singapore 
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Aims
The cumulative effect of gestational diabetes mellitus (GDM) and hypertensive disorders of pregnancy (HDP) 
on postpartum cardio-metabolic diseases is equivocal. We aimed to assess the associations of GDM and HDP’s 
individual and synergic contribution to risks of postpartum cardio-metabolic diseases [metabolic syndrome 
(MetS), abnormal glucose metabolism and hypertension (HTN)]. 

Methods
Of participants from a Singapore birth cohort, 276 mothers attending the 5-year postpartum visit were 
included in this study. During this visit, we collected mothers’ history of GDM and HDP in all live births in a 
chronicle sequence, and assessed cardio-metabolic risks based on blood pressure, anthropometry and a panel 
of serum biomarkers. We diagnosed MetS, abnormal glucose metabolism and HTN according to Adult 
Treatment Panel III 2000 and World Health Organization guidelines. 

Results
Of 276 mothers, 157 (56.9%) had histories of GDM while 23 (8.3%) had histories of HDP. After full adjustment, 
we found associations of GDM episodes with postpartum abnormal glucose metabolism (single episode: 
relative risk [RR] 2.9 [95% CI: 1.7, 4.8]; recurrent episodes (≥2): RR=3.8 [2.1-6.8]). Also, we found association 
between histories of HDP and HTN (RR=3.6 [1.5, 8.6]). Having either (RR 2.6 [1.7-3.9]) or both gestational 
complications (RR 2.7 [1.6-4.9]) was associated with similar risk of postpartum cardio-metabolic disease.

Conclusions
Mothers with GDM or HDP had a three-fold increased risk of postpartum abnormal glucose metabolism or 
HTN, respectively. Having both GDM and HDP during past pregnancies was not associated with additional risk 
of postpartum cardio-metabolic diseases beyond that associated with either complication alone.

DIP009: History of Gestational Diabetes Mellitus and Postpartum Retinal Microvascular Changes Retinal 
Microvascular Structure and Function
Kuan Hao Yee1, Kok Hian Tan2,3, Izzuddin M Aris4,5, Ecosse L. Lamoureux2,6, Yap Seng Chong5, Jie Jin Wang7, Tien 
Yin Wong6, Ling-Jun Li3,6,8
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Aims
The pathophysiological mechanism on how gestational diabetes mellitus (GDM) contributes to postpartum 
development of maternal cardio-metabolic disease remains unknown. We aimed to investigate the association 
of GDM and maternal postpartum retinal microvascular structural and functional changes. 

Methods
This is a hospital-based cohort study of mothers who were recruited from a Singapore birth cohort since 2009 
and followed up 5-year after delivery in 2014-2015. We recruited a total of 237 mothers, including 112 mothers 
who developed GDM at baseline index pregnancy and 125 mothers without GDM, matched for age, ethnicity 
and pre-pregnancy body mass index, and followed them up 5 years after delivery. At 5-year follow-up visit, we 
collected history of self-reported GDM and performed fundus photography and dynamic retinal vessel 
analysis. We further assess static retinal vessel calibres (e.g. retinal arteriolar and venular calibre) and dynamic 
retinal vascular functions in response to flickering light (e.g. retinal arteriolar and constriction, retinal venular 
dilation).

Results
At 5-year follow-up, we divided 237 mothers into 3 subgroups: no GDM (n=100; mean age [SD]: 38.2 [4.7] 
years), 1 GDM episode (n=98; 37.5 [4.9] years), and ≥2 recurrent GDM episodes (n=29; 38.3 [5.0] years). Using 
multiple linear regression models adjusting for major determinants, recurrent GDM had significantly reduced 
retinal venular dilation in response to flickering light (-2.2%; 95% CI: -3.9%, -0.4%), compared to mothers 
without a history of GDM. 

Conclusion
Recurrent GDM was associated with a reduction in retinal venular dilatory response, an indicator of endothelial 
dysfunction that contributes to future development of cardio-metabolic risk.

DIP010: Do Changes in Retinal Microcirculation Mediate the Association between Antenatal Blood 
Pressure and Post-Delivery Cardiovascular Risk in Mothers?
Ralene Sim1, Izzuddin M Aris2, Yap Seng Chong3, Tien Yin Wong5, Kok Hian Tan6,7, Ling-Jun Li5,6,7
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Although studies have shown that antenatal blood pressure (BP) might lead to higher postpartum 
cardiovascular risk, the underlying pathophysiological mechanism remains unclear. In this study, we examined 
whether the association between antenatal BP and postpartum cardiovascular risks was potentially mediated 
by postpartum retinal microcirculation. We included 276 Singaporean mothers attending both baseline index 
pregnancy (2009-2010) and 5-year postpartum follow-up visits (2014-2015). We measured BP at the baseline 
visit. We assessed retinal microvascular structure and function and cardiovascular risk using the 2008 
Framingham Risk Score (FRS) at the follow-up visit. We performed a traditional 4-step mediation analysis using 
linear regression by adjusting for a series of baseline characteristics: age, ethnicity, college degree, 
pre-pregnancy body mass index and gestational diabetes diagnosis. We found that each 10mmHg increase in 
baseline systolic BP was significantly associated with elevated FRS (6.3 points; 95% CI: 3.6, 12.3), enlarged 
retinal venular branching angle (0.2 degrees; 0.03, 0.30) and greater retinal arteriolar constriction (0.05; 0.00, 
0.10) at 5 years postpartum. However, we did not find any association between postpartum retinal 
microvascular measures and FRS. Our study suggested that changes in postpartum retinal microcirculation did 
not appear to mediate the association between antenatal SBP and postpartum cardiovascular risks.

DIP011: Leptin Trajectories from Birth to Mid-Childhood and Cardio-Metabolic Health in Early 
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Objectives
Leptin is a hormone produced by adipose tissue that promotes satiety, and some evidence suggests that 
greater early life leptin exposure prevents excessive adiposity gain in later life. However, few studies have 
analyzed dynamic changes in leptin throughout childhood in relation to later cardio-metabolic health. Our 
study aims to identify distinct leptin trajectories in childhood, and to examine their associations with 
cardio-metabolic outcomes in adolescence.

Methods
Among children in the Project Viva cohort born 1999-2002 in Massachusetts, we used latent class growth 
models to identify leptin trajectories independent of maternal BMI, child sex, race/ethnicity, size at birth and 
current age and size among 1360 children with leptin measured at least once at birth, early childhood (mean 
3.3 ± SD 0.3 years), or mid-childhood (7.9 ± 0.8 years). At research visits in early adolescence (13.2 ± 0.9 years), 
we assessed cardio-metabolic outcomes including adiposity measures, fasting biomarkers, and blood pressure 
among 855 children. We then applied multiple regression models to examine associations of the leptin 
trajectories with these cardio-metabolic outcomes in early adolescence, adjusting for child age at outcome, 
maternal age, education, prenatal smoking and glucose, total gestational weight gain and paternal BMI.

Results
The latent class growth model identified 3 distinct leptin trajectories: "low stable" (n = 1031, 75.8%), 
"high-decreasing" (n = 219, 16.1%) and "intermediate-increasing" (n = 110, 8.1%). In adjusted models, the 
intermediate-increasing leptin trajectory was associated with higher early adolescence adiposity measures 
(e.g. BMI z-score: 0.62 units; 95% confidence interval: 0.28, 0.96 and odds of obesity: 2.84: 1.17, 6.94), but lower 
systolic blood pressure (-0.46 z-score units; -0.74, -0.18), compared to the low-stable group.

Conclusion
Our findings on leptin trajectories in childhood suggest important differences and associations with later 
metabolic outcomes.
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Objectives
Higher leptin and lower adiponectin correlate with adult and childhood adiposity, but it is unclear how 
exposure to these adipokines during gestation relates to offspring growth. We aimed to investigate the 
relationships of maternal and cord adipokines with offspring adiposity across childhood to early adolescence, 
as well as interactions with child age.

Methods
In mother-child pairs in the Project Viva cohort, we measured adipokines in mothers at second trimester 
(n=1106) and in cord blood at birth (n=657). We measured offspring adiposity indices at early childhood (mean 
3.3±s.d. 0.3 years), mid-childhood (7.9±0.8 years) and early adolescence (13.2±0.9 years). We analyzed 
associations of maternal and cord adipokines with offspring longitudinal adiposity using a linear mixed model 
adjusting for pre-pregnancy body mass index (BMI), gestational weight gain (GWG), and other confounders.

Results
Mothers with higher BMI and GWG had higher leptin. Offspring born to mothers with the highest vs lowest 
quartile of leptin had lower BMI z-score (-0.49 units, 95% confidence interval (CI): -0.72, -0.26), waist 
circumference (-2.6 cm, 95% CI: -3.7, -1.5) and sum of subscapular and triceps skinfolds (-2.8 mm, 95% CI: -4.1, 
-1.4) in early life. An interaction term between maternal leptin and child age was positive, suggesting that the 
associations between maternal leptin and child adiposity were not constant over time. Offspring born to 
mothers with lowest vs highest quartile of maternal adiponectin had lower early life adiposity (BMI z-score -0.27 
units, 95% CI: -0.48, -0.05). Results were similar for cord leptin but not cord adiponectin.

Conclusion
Our findings showed higher maternal and cord leptin, and lower maternal adiponectin are associated with 
lower offspring adiposity from childhood to early adolescence, independent of maternal BMI and GWG. 
However, the strength of these associations was not constant over time.

DIP013: Sleep in Pregnancy: Is there a Co-relationship with Neonatal Birth Weight? (IPRAMHO Study)
SQ Tan, F Dai, MJ Ng, G Yeo, B Chern, KH Tan
Division of Obstetrics and Gynaecology, KK Women’s and Children’s Hospital, Singapore

Aim
Studies have suggested positive co-relation between sleep in pregnancy with fetal birth weight. However, the 
literature on it is scarce. We aim to review the association between sleep and birth weight to see look for 
correlation between the two factors.

Methods
A total of 1013 patients were enrolled into the Neonatal and Obstetric Risk Assessment (NORA) pregnancy 
cohort study between September 2010 and October 2014. A total of 926 patients remained in the study. Their 
sleep quality was analysed based on Pittsburgh Sleep Quality Index (PSQI) survey at 4 time points: booking 
visit, between 18-22 weeks, between 28-32 weeks and after 34 weeks. The PSQI scores were co-related to their 
fetal estimated birth weight at that visit. Results were analyzed by linear regression using SPSS 22.0. 

Results
The mean birth weight in this population was 3105 ± 457.6 g. The average BMI in the first trimester was 24.2 ± 
4.7 kg/m2. The average duration of sleep reduced from 7h at booking visit to 6.5 h after 34 weeks. Sleep 
efficiency also reduced from the first to the third trimester. For women with body mass index (BMI) of less than 
25, there was statistical correlation in birth weight with PSQI survey scores from 18-22 weeks. Increase in PSQI 
scores correlated inversely with birth weight, and this was statistically significant at 18-22 weeks (p=0.012), 
28-32 weeks (p=0.008) and after 34 weeks (p=0.006).  Increase in sleep duration also correlated positively with 
birth weight at 18-22weeks (p=0.030), 28-32 weeks (p=0.002) and after 34 weeks (p=0.015). This relationship 
was not seen when the BMI was more than 25.

Conclusion
Factors affecting sleep should be analyzed to improve sleep quality, as poor sleep quality and reduced sleep 
duration can impact negatively on birth weight, especially for women with BMI of less than 25.

DIP014: Poor Sleep is associated with Higher Blood Pressure during Pregnancy – a Prospective Cohort 
Study 
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George, Chern Bernard, Tan Kok Hian
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Introduction
Sleep disturbances have long been recognized as a significant complication during pregnancy which can lead 
to multiple adverse maternal and fetal outcomes. Multiple studies have shown that sleep disturbances such as 
obstructive sleep apnea is associated with pregnancy induced hypertension and pre-eclampsia. However, 
there is no systemic study on the progression of sleep disturbances and their correlation with blood pressure 
throughout pregnancy.

Methods
In this prospective cohort study, we aim to elucidate the correlation between sleep disturbances and blood 
pressure during pregnancy in women with no hypertension. 926 subjects were recruited for this study in the 
outpatient specialist clinics at KK Women’s and Children’s Hospital, Singapore, between September 1, 2010, 
and August 31, 2014. Their sleep quality was assessed at 4 antenatal visits throughout pregnancy via the P 
Pittsburgh Sleep Quality Index (PSQI) questionnaire. Non-invasive blood pressure was recorded throughout 4 
antenatal visits as well.

Results
Our study showed that sleep was progressively worse as pregnancy advances. Stepwise linear regression 
analysis suggested that shorter sleep duration and poorer sleep efficiency were associated with higher blood 
pressure, especially in the first trimester. Mixed model analysis demonstrated overall positive correlation 
between overall sleep quality represented by PSQI score and diastolic blood pressure (DBP) (p<0.001) and 
mean arterial pressure (MAP) (p=0.005) during pregnancy after considering all trimesters. Sleep duration was 
found to be negatively correlated with both systolic blood pressure (SBP) (p=0.029) and DBP (p=0.002) while 
sleep efficiency is negatively correlated with DBP (p=0.002) only.

Conclusion
In summary, our prospective study demonstrated that sleep quality during pregnancy is significantly correlated 
with blood pressure with most obvious effect in the first trimester.
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Introduction
Singapore has one of the highest prevalence rates of gestational diabetes mellitus (GDM) worldwide, with 
approximately 21% of women having GDM using the 2013 World Health Organization (WHO) criteria for GDM 
diagnosis. A history of GDM increases a woman’s lifetime risk of developing type 2 diabetes mellitus (T2DM) 
by at least seven-fold, compared to women who have normoglycemic pregnancies. Postpartum lifestyle 
modification is crucial as it has been shown to reduce postpartum weight retention and prevent the 
progression to T2DM. The aim of this study is to explore the postpartum dietary and physical activity-related 
beliefs and behaviors among women residing in Singapore who had GDM in their most recent pregnancies.

Methods
Semi-structured interviews were conducted with women who are up to 3 months postpartum and had GDM in 
their most recent pregnancies at National Healthcare Group Polyclinics. A purposive sample of 7 participants 
was recruited. The interviews were audio-recorded and transcribed verbatim.  To date, thematic content 
analysis has been used to analyse 3 interviews.

Results
Four main themes emerged from the data analysis: low risk perception of developing T2DM in the future, 
awareness of the need for healthy diet and exercise in the postpartum period, non-adherence to diet control 
due to breastfeeding, and insufficient physical activity after delivery. Participants also suggested having more 
education materials on postpartum lifestyle advice to support women who had GDM.

Conclusion
Our preliminary findings highlight the gap between knowledge and behaviors in relation to postpartum diet 
and physical activity in women who had GDM. These insights point to the need to better support women with 
a history of GDM in their postpartum period, for instance through the provision of tailored materials and 
programs, ultimately to reduce their risk of developing T2DM in the future.
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Background
Gestational diabetes (GDM) prevalence has been increasing worldwide. GDM monitoring during pregnancy 
using self-monitoring of blood glucose (SMBG) relies heavily on patient compliance and has several barriers to 
use including pain and inconvenience. In the past decade, continuous glucose monitoring (CGM) has been 
proven to have similar accuracy to SMBG and yet provides better therapy optimization and detects trends in 
glucose values due to higher frequency of testing. Even though the feasibility and utility of CGM has been 
proven successfully in Type 1 and 2 diabetes, there is a lack of knowledge of its application and effectiveness 
in pregnancy, especially in GDM. In this review, we aim to summarize and evaluate the updated scientific 
evidence on the application of CGM in pregnancies including GDM. 

Methods
A search using keywords related to CGM and GDM on PubMed was conducted and articles were filtered 
based on full text, year of publication (1998 – to date), human subject studies, and written in English. Reviews 
and duplicate articles were removed. A total of 20 articles were included in this review.

Results
Two randomized controlled trials (RCTs) found no significant differences in macrosomia, mean birth weight, 
gestational age at delivery, and other maternal and fetal outcomes in pregnancy complicated by GDM after 
treatment of either CGM or SMBG. One prospective cohort found a lower incidence of cesarean section and 
macrosomia in patients using CGM. Several studies (n=6) concluded that CGM detected more hypoglycemia 
and hyperglycemic episodes compared to SMBG. Four studies also found that glycemic variability was 
increased in patients with GDM compared to women with non-diabetic pregnancies (NDP). Last but not least, 
two studies found that postprandial glucose time to peak was longer in GDM pregnancies vs NDP. 

Conclusion
Current updated evidence suggests that CGM may be more effective in improving maternal outcomes when 
compared to SMBG in GDM pregnancies, in terms of detecting more hypoglycemic and hyperglycemic 
episodes. Furthermore, CGM shows a wider glycemic variability in GDM mothers than non-GDM controls. 
Further research with much larger sample size and longer pregnancy coverage is needed to explore the clinical 
diagnostic and predictive values of CGM in GDM.
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Background
In recent years, the International Association of Diabetes and Pregnancy Groups (IADPSG) guidelines have 
been the most widely adopted for screening of gestational diabetes (GDM). However, little is known about the 
screening practices in most Asia-Pacific countries which are known to have increasing prevalence of GDM. In 
order to fill this gap, we conducted a GDM screening survey during the 1st Integrated Platform for Research in 
Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific workshop. 

Methods
A total of 13 survey forms with 100% response rate were sent to attendees from 13 hospitals in 9 different 
Asia-Pacific countries: China, Thailand, Malaysia, Japan, Myanmar, Australia, Philippine, Singapore and Sri 
Lanka. Information collected included respondent demographics, GDM policy, screening for pre-existing 
diabetes, screening for GDM, GDM policy at delivery, and GDM policy after delivery. 

Results
For screening of GDM after 24 weeks gestation, 41.7% of surveyed hospitals had adopted one-step IADPSG 
guidelines. 66.7% conducted universal screening while 33.3% conducted risk-based screening. Regarding 
screening for pre-existing diabetes, only 58.3% of surveyed hospitals had a policy using assessment of the risk 
profile. The proportion of pregnant women who actually receive screening varied widely. Postpartum follow-up 
was generally performed at 6-12 weeks with OGTT (75%). The screening frequency varied more from unsure 

(41.6%), no screening (8.3%), annual screening (33%), every 2 years (8.3%), and every 3 years (8.3%).

Conclusion
Our IPRAMHO survey findings showed that IADPSG is the most commonly adopted guideline in Asia-Pacific 
countries for GDM screening. Countries varied widely, however, regarding pre-existing diabetes screening and 
postpartum follow-up for GDM. Further research studying the association between IADPSG and maternal and 
fetal outcomes in different Asia-Pacific countries is needed.
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Objective
To determine temporal change patterns of antenatal psychological stress, and to examine associations 
between these identified trajectories and birth outcomes.

Methods
926 Asian women with uncomplicated singleton pregnancies completed the Perceived Stress Scale (PSS) in 
their first, second, and third trimesters, and just prior to parturition. Gestational age, neonatal weight, length, 
and head circumference (OFC) were recorded at birth. Longitudinal trajectories of antenatal psychological 
stress were characterized with group-based trajectory modelling, while associations between trajectories and 
neonatal outcomes were assessed with analysis of covariance and covariate-adjusted linear regressions.

Results
Three distinct non-fluctuating trajectories of antenatal psychological stress were identified, with 43% of women 
experiencing a significant level of stress throughout pregnancy. Women in this persistently-higher 
psychological stress trajectory delivered neonates who were 57.5g lighter and with OFC of 20mm less than 
their counterparts in the other trajectories. Each one-point increase on the PSS was associated with a decrease 
of 5.64g in birth weight and 0.4mm in OFC.

Conclusion
With meaningful trajectories identified, this study suggests that persistently-higher antenatal psychological 
stress is associated with lower birth weight and possibly smaller head circumference. Further research is 
needed to understand the clinical relevance of these findings.
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GDIP019: Dietary Risk Assessment of the Singapore Child
Ling Jia Goh, Pek Hoon Tan, Kok Hian Tan, Lijuan Dong, Wern Ee Tang
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Singapore has the second-highest prevalence of overweight children and being overweight increases the risk 
for metabolic disorders especially diabetes. One of the strategies to fight against diabetes is through the 
promotion of a healthy diet which has to start from young. Hence, there is a need to understand what our 
children are eating and the factors that could contribute to this dietary risk. Dietary risk refers to any 
inappropriate dietary pattern that may impair health. Overconsumption and underconsumption of essential 
foods; and increase in discretionary foods contribute to higher dietary risk in the child. 

513 parents, with children below the age of 6 years old, were invited to complete a questionnaire.  The 
questionnaire, which was modified according to HPB recommendation and after in consultation with a nurse 
clinician specialized children health, consisted of 13 demographic, health and socio-environmental questions; 
and 27 dietary intake questions based on a 7-day recall. 

81% of the children were in the normal BMI range with 7% underweight and 12% overweight. Children in the 
normal range of BMI had lower total dietary risk than those under or overweight and though there were 
observable differences, it was not sufficient to produce a significant difference. Influence of poor diet on BMI 
status may not yet have manifested and other factors such as physical activities and beverages were not taken 
into consideration. 

Total dietary risk was significantly higher in children <1 year old and dietary risk for discretionary food was 
significantly higher in children ≥5 years old (p<0.001). Children with 3 or more elder siblings (p<0.001) and 
those staying in 1-2 room flats (p<0.001) had higher risk in discretionary food while Chinese children (p<0.001) 
and children cared by nanny/maid (p=0.001) had lower risk in discretionary food. 42% of the variance in dietary 
risk for discretionary food could be predicted by race, type of residence, age, birth order and who is the 
caregiver (F=18.147, df=18 and 452, p<0.001). 

The results suggested that mothers of multiple children and children staying in 1-2 room flats are the main 
target populations for intervention. Effective specific diet for Malay and Indian populations should be 
recommended. Working with schools in providing dietary education is potentially another good move. This 
study opens the door for nurses to work with pediatric nutritionists in developing dietary advice especially in 
preparing affordable nutritious food.
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