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GDM 

 Impaired glucose tolerance / diabetes first detected in 
pregnancy 

 Commonest maternal antenatal abnormality – rates ↑ 

 Associated with a range of adverse neonatal and maternal 
outcomes 

 The key to minimising its impact is early screening and 
active management through pregnancy 



Screening for T2DM and GDM 

 Screening for T2DM  
 HbA1c (no need to fast) is a simple test 

 OGTT (need to fast overnight): blood taken, drink 75g sugar in 100 ml, 
blood taken again at 1 and 2 hours after taking the drink 

 Screening for GDM 
 HAPO study (25,505 women) found OGTT to be superior to HbA1c in 

predicting some of the adverse outcomes measured 

 April 2012 mandatory screening of ALL women with OGTT at 26 
weeks gestation (KEMH guidelines) in WA 

 Anecdotal evidence suggests that many women decline screening in 
rural WA (internationally ranges 30-91%) 



Screening for GDM: What is 
happening in rural WA? 

 Audited sequential deliveries, working backwards from 31 
December 2013 

 Data collection by clinicians who had routine access to antenatal 
records at 13 sites across rural WA 

 Exclusions: twins/multiples, pre-existing diabetes, age < 16 years 

 GDM diagnosed using KEMH guidelines at the time: 
 Fasting venous PG ≥ 5.5 mmol/L  
 2-hr venous PG > 8.0 mmol/L 

 GDM also diagnosed by treating clinicians based on other criteria 
(GCT, BSL, HbA1c) 

Only tertiary maternity  
hospital in WA 



Aboriginal women were significantly younger, and 
more had pre-term deliveries and GDM risk factors 

Non-Aboriginal Aboriginal 

No. women audited 336 215 

Med. maternal age yrs (range) 29.6  
(17.2-44.5) 

24.0  
(16.2-40.6)* 

Med. gestational age wks (range) 39  
(30-41) 

39  
(28-41)* 

Pre-term delivery 4.8% 9.8%* 

≥ 1 GDM risk factor excl. ethnicity 34.8% 47.0%* 

* Significant at P < 0.05 compared with the group of non-Aboriginal women 



80% of women audited had tests 
potentially related to GDM recorded 
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Test potentially related to GDM



Only 50% of women had OGTT 
completed recorded 
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High rates of other tests related to GDM 
but no OGTT at remote health services 
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Univariate analysis: significant decrease in 
OGTT and increase in other tests as 

remoteness increased 

0
10
20
30
40
50
60
70
80
90

100

MMM2 MMM3 MMM4-5 MMM6 MMM7Pr
op

or
tio

n 
of

 w
om

en
 a

ud
ite

d 

Remoteness of health service providing most of the antenatal care 

Test potentially related to GDM Completed OGTT Other tests but no OGTT



Associations with having a OGTT 
performed* 

 Previous GDM diagnosis: OR 3.5 (95% CI 1.4-8.6), P = 0.007 

 Two or more risk factors: OR 1.9 (95% CI, 1.01-3.4), P = 0.045 

 High-risk GDM ethnicity other than Aboriginal ethnicity:  
OR 1.7 (95% CI 1.1-2.5), P = 0.014 

 Aboriginal women: OR 0.36 (95% CI, 0.18-0.71), P = 0.004 

*Estimated using generalised estimating equations controlling for intraclass correlations within sites 



Associations with being diagnosed 
with GDM* 

 Had a previous GDM diagnosis:  
 OR 16.1 (95% CI 3.4-77.2), P = 0.001 

 High risk GDM ethnicity other than Aboriginal ethnicity:  
 OR 5.6 (95% CI 2.4-13.1), P < 0.001 

 There was no difference in diagnosis rates: 
 Between Aboriginal and non-Aboriginal women 
 Across remoteness classification 
 Limitation: ↓ screening with OGTT for Aboriginal women 

and women attending remote health services 
*Estimated using generalised estimating equations controlling for intraclass correlations within sites 



Summary of screening with OGTT 

 Only 50.5% of women were screened 

 20.5% had no record of any screening related to GDM  

 Significant positive effect of previous GDM diagnosis or 
high-risk GDM ethnicity on screening with OGTT 

 However, Aboriginal women were less likely to be screened 

 Significant negative effect of geographical remoteness 

 High rate of GDM diagnosed (14.7% v WA average of 7.4%) 



Patient / clinician factors as possible 
reasons for OGTT not being completed 

 Clinician factors:  
 Alternative test (GCT or HbA1c) offered as compromise 
 Takes time to implement new protocols 
 Routine use of BSL confounding need to do OGTT 
 Poor communication regarding test process to patients 

 Patient factors:  
 Do not like the test (eg health conscious patients) 
 Incomplete tests: nausea and vomiting; leaving before 2 hours 

is up 
 Family demands, other children, no time 



Logistical difficulties as possible reasons for 
OGTT not being completed 

 Logistical difficulties:  

 No transport to the health service if living out of town 

 Long distances to travel for care 

 Moving between care sites: loss of records / failure to follow-
up 

 High staff turnover / backfilling staff on remote leave 
(relationships) 

 Late presentation for antenatal care (rumours that women are 
not seeking ANC care because they don’t want to do the 
OGTT) 



Can we use glycation products to 
screen for GDM? 

 HAPO study did not look at using HbA1c to screen for GDM 

 Glycated albumin (GA) provides a measure of glycaemic 
control over 2-3 weeks 
 Used in Japan to measure diabetes control in pregnant women 

who have pre-existing diabetes  

 Advanced glycation end-products (AGEs) cause tissue 
damage by forming cross-links 
 In small scale studies AGE and RAGE appear to increase with 

increasing severity of adverse pregnancy outcomes 



Alternative screening strategies for 
GDM: Prospective study 

 Hypothesis: That measurements of glycation products will help 
predict the risk of women developing GDM and reduce the 
number needing to be screened with OGTT by 25% 

 Aim: compare 26 week OGTT screening rates at baseline (2013) 
with rates from the ORCHID Study (2015 – 2017) 
 Encourage best practice screening during the ORCHID Study 

 Aim: determine the relationship between: 
 1st trimester antenatal information (HbA1c, GA, AGE, RAGE, BSL, 

known risk factors) with 26 week OGTT and birth outcomes 
 26 week glycation products (HbA1c, GA, AGE, RAGE) with 26 week 

OGTT and birth outcomes 



Current status 
 Study across rural and remote WA aiming to recruit 800 pregnant 

(50% Aboriginal) women from Jan 2015 to mid-2017 
 Recruited 634 (35% Aboriginal) women in: 

 Goldfields (Kalgoorlie): 260 
 South West (Bunbury and Busselton): 120 
 Great Southern (Albany): 45 
 Mid West (Geraldton): 71 
 Kimberley: 138 

 Women are recruited at different stages of pregnancy 
 65% of 205 women at high GDM risk did not complete an early OGTT 
 18% of 456 women did not complete the 26 week OGTT 

 52 women diagnosed with GDM from 385 OGTT (13.8%) 
 11 (21%) detected < 18 weeks gestation by early OGTT 



Conclusions 

 GDM in rural WA is double that of the rest of WA 

 No change in GDM rate with the revised IADPSG cut-points 
(incidence in Wollongong HAPO data ↑ from 9.6% to 13%) 

 Screening using OGTT was not acceptable or available for a 
significant proportion of women at risk of GDM (50% audit and 
18% prospective study) 

 Better processes are needed to ensure OGTT screening occurs 

 Further work is required into alternative screening strategies for 
GDM that could reduce the number of OGTT required without 
compromising diagnosis 


