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Brief Overview
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The Journey

• Standard Journey: from raw data to OMOP CDM
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Raw Data  + Data 
Dictionary

Data Cleaning

Final Cleaned Raw 
Data
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ETL Documentation

ETL Implementation

ETL Execution

OMOP CDM

Data Preprocessing Concept Mapping Extract Transform Load



Why OMOP CDM?
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ATLAS

Cohort-level analytics

Data Quality Dashboard

Large-scale analytics

HADES

OHDSI tools

…and more!

Short-term wins:  To make use of 
OHDSI tools for data analytics on 
GUSTO dataset

Long-term goal: The end goal of data 
standardisation is federated analytics – 
enabling larger, more reliable studies 

• Strategic dataset – 
many partnerships

• Young mothers and 
children: Area of 
interest for 
Singapore, and 
potentially globally

• Collaborations are 
important



Introduction to GUSTO
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Introduction of GUSTO

• Growing Up in Singapore Towards healthy Outcomes (GUSTO)

• To understand how conditions in pregnancy and early 
childhood influence the subsequent health and development 
of women and children

• Empower the Singapore population to work towards a 
healthier next generation
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Introduction of GUSTO

• Major collaborative birth cohort study – 
involves partners across healthcare and 
research in Singapore 
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Recruitment

• 1450 
women

• 7-11 
weeks GA

• 2009 -
2010

Delivery

• 1209 
deliveries

Currently

• Year 16

• ~828 
active 
(68.5% 
retention)



GUSTO Data Collected

• Demographics / Social Relationships
• Women’s Health

– Cardiovascular: blood pressure
– Medical history

• Children’s Health
• Metabolic & Body Composition

– Mother
• Blood: OGTT (with derived GDM/T2D/IGT/IFG status), HbA1c, Lipids
• Anthropometry

– Child
• Blood data: Fasting glucose, FBC

• Neurodevelopment
• Imaging

– Fetal ultrasound, Brain MRI, Body MRI

• Omics
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https://gustodatavault.sg/ 

https://gustodatavault.sg/


Why GUSTO data is valuable?

• Inter-generational 

– How mothers can affect the child’s metabolic outcomes

• Multiracial

– 56.0% Chinese, 25.4% Malay, 18.5% Indian (at delivery)

– 57.4% Chinese, 26.0% Malay, 16.5% Indian (now)
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Our OMOP Journey
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Research data 
cleaned & 
standardised 
into our own 
format

2021

Mapping starts

2022

Start of ETL 
(concurrent 
with mapping)

2023

DQD checks

End 2024

OMOP CDM 
Version 1 
finalised (data 
up to Year 12)

Early 2025

GUSTO added 
into OHDSI 
Evidence 
Network

April 2025

CDM updated 
to include 
cleaned data up 
to Year 14

2026

Now



Data Quality & Research Direction
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Data Quality Interpretation
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Research direction: Maternal cardiometabolic health
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“…maternal cardiometabolic risk factors and APOs* also have long-term cardiovascular health 
implications…”

* APOs - adverse pregnancy outcomes

Cardiometabolic 
risk factors

Adverse 
Pregnancy 
Outcomes 
(APOs)

Long-term 
cardiovascular 
health

Strongly associated with 
future adverse cardiovascular 
outcomes (for both mother 
and child)

Source: Adverse pregnancy outcomes and long-term risk of chronic diseases: Evidence from 
the findings of the Tehran lipid and glucose study during a quarter of a century (2026)

https://www.sciencedirect.com/science/article/pii/S2772963X26002255


Current GUSTO Findings
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https://gustodatavault.sg/askai/
For this demo: We focus on the relationship between GDM and T2D 

https://gustodatavault.sg/askai/


Challenges faced 
During OMOP CDM conversion
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Challenges: OMOP Mapping + Integration

GUSTO has a lot of survey & questionnaire data
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OHDSI tools are largely standalone – not integrated

Domain expertise needed for some data

Tedious process to choose the best concept match



Challenges: ETL
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Some data crosses multiple OMOP tables

GUSTO data is standardised in our own format, 
custom scripts required



Data2Evidence
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https://github.com/OHDSI/Data2Evidence/



Using Data2Evidence to set up the system
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Using Data2Evidence to answer our questions
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Data2Evidence: Connect to GUSTO OMOP CDM

Start from GUSTO OMOP CDM import

– Add database

– Add dataset

– Run DQD

– Run data characterization
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Data2Evidence DEMO
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Challenges addressed

Integration of OHDSI tools

- e.g. "Rabbits", DQD, Achilles, Pheobe, ATLAS, ...
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Ability to perform ETL in graphical user interface 
(GUI), easier to understand ETL code

Concept search mapping



Thank you!
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