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Abstract

Gestational diabetes mellitus (GDM) during pregnancy is associated with health compli-

cations for both mother and infant, but patient numbers in the Waikato District Health

Board region of New Zealand have not been well characterised. This study reviewed

the full 2018 cohort of Waikato District Health Board hospital births (n = 4970) to

report on GDM prevalence by ethnicity and age. The overall prevalence of GDM was

5.7% and is more likely to affect Asian, Pacific and M�aori women as well as those of

advanced maternal age.

Gestational diabetes mellitus (GDM) is associated with

significant complications for both mother and child,

including miscarriage, preterm labour, caesarean section,

macrosomia, neonatal hypoglycaemia and perinatal

death.1,2 Appropriate clinical assessment and/or inter-

vention is required for women diagnosed with GDM to

ensure optimal outcomes,3 although workload planning

and patient numbers depend on several factors including

optimal pregnancy screening for GDM as well as immi-

gration and population shifts.4

Earlier studies from 2009 to 2013 report the preva-

lence of GDM in New Zealand (NZ) to be approximately

6% of all pregnancies.5–10 However, overall prevalence

is generally reported as a collective value for a particular

geographical region or cohort, irrespective of the ethnic

composition of that region and the fact that different

ethnic groups appear to have different GDM risk pro-

files.11 The Waikato District Health Board (WDHB)

region has a distinct demographic profile, including a

higher proportion of M�aori (24%) and a lower proportion

of Pacific (3%) and Asian (9%) compared with the

national averages (16.6%, 6.7% and 33% respectively).12

This potentially impacts on health system planning as all

three ethnic groups have been shown to be more at risk

than European women.5,9

GDM prevalence is also determined by the level of dia-

betes in pregnancy (DiP) screening that occurs. With the

exception of one small study,10 all previous studies

reported GDM prevalence when NZ DiP screening guide-

lines recommended that only ‘at-risk’ women should be

screened for GDM.13 These guidelines have since been

updated (in December 2014) to include screening for

GDM in all pregnant women and not just those with

known risk factors.14 Currently, DiP screening in NZ

involves the following: (i) a glycated haemoglobin

(HbA1c) prior to 20 weeks gestation to test for probable

undiagnosed diabetes or suggestive of impaired glucose

tolerance; and (ii) a glucose challenge test to assess for

GDM. For those at low risk of GDM (and/or normal

HbA1c levels of ≤40 mmol/mol) a 50 g oral glucose chal-

lenge test (GCT) is recommended for all women at 24–

28 weeks gestation followed by a 75 g oral glucose toler-

ance test (OGTT) for those whose polycose result is

≥7.8 mmol/L.14 However, for women with suggested

impaired glucose tolerance, an OGTT is directly rec-

ommended at 24–28 weeks.14 Because the guidelines

have been updated to recommend universal screening of

GDM we suggest that the prevalence of GDM may have

increased, particularly for those groups that have been

significantly under-screened in the past. Thus, the aim of
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the present study was to provide a report on the current
prevalence of GDM in the Waikato region.

To undertake this study, retrospective electronically
available data (National Health Index (NHI) number,
age and ethnicity) were collected for a full annual
cohort of women who birthed in the Waikato region
between 1 January and 31 December 2018, including
all deliveries at WDHB hospitals and regional tertiary
birthing centres. Data were unavailable for women who
birthed at home, and these were excluded from our
study (total study n = 5019). A further 49 cases of
mothers with type 1 and type 2 diabetes (either pre-
existing or diagnosed during pregnancy) were also
excluded as screening for GDM is not required in this
group of women, resulting in a final ‘GDM screening
cohort’ of 4970.

Within this GDM screening cohort, 92.2% had com-
pleted an HbA1c screening test, with 83.1% of these
occurring before the recommended 20 weeks gestation
(Table 1). Further, 78.6% of women completed a GCT
and/or OGTT test during pregnancy, although only
46.8% overall completed this screening test at the rec-
ommended time period of 24–28 weeks gestation
(Table 1). Two hundred women had a HbA1c sugges-
tive of impaired glucose tolerance (41–49 mmol/mol)
and 18 of these women (9.0%) had their initial
GCT/OGTT at 24–28 weeks gestation.

Cases of GDM were identified from the DiP register at
WDHB (April 2017–December 2018) and were matched to
our full annual birthing cohort by NHI. GDM was defined
as fasting glucose test result of ≥5.5 mmol/L and/or a 2-h
glucose result of ≥9.0 mmol/L following a 2-h OGTT.14

Patients who had an HbA1c suggestive of impaired glucose
tolerance (41–49 mmol/mol) were not identified as GDM
unless this was also supported with the OGTT result, as per
the guideline recommendation.14 Ethnicity was cat-
egorised based on WDHB recorded self-identified ethnic-
ity with prioritisation to manage multiple ethnicities.

The prevalence of GDM was calculated using 2018
GDM births as the numerator and the full 2018 GDM
screening cohort data (n = 4970) as the denominator.
Prevalence was calculated overall and by age groups
and ethnicity (European, M�aori, Pacific, Asian, MELAA
(Middle Eastern/Latin American/African) and others).
Ethics approval for this study was granted by the Univer-
sity of Waikato Health Ethics Committee (Ref.: HREC
(Health) 2019#42).

A total of 285 patients with GDM was identified from
the 2018 GDM screening cohort giving an overall preva-
lence of 5.7%. GDM prevalence was lowest in European
(85/2468; 3.4%) and M�aori (63/1517; 4.2%) and
highest in Pacific (16/187; 8.6%), MELAA (14/114;
12.3%) and Asian women (107/660; 16.2%). Ta
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Overall, GDM prevalence increased from 2.4% in those
aged 15–20 years to 13.5% in those aged 41–45 years,
although increased prevalence with age was most pro-
nounced in Asian, Pacific and M�aori women. Although
the proportion of women aged 41–45 years at the time of
delivery was low (1.7% of all deliveries), GDM prevalence
was highest in this group: 40% for Asian (four of
10 women), 33% for Pacific (two of six women) and
17.4% for M�aori (four of 23 women). In contrast, preva-
lence remained relatively stable (below 5%) in European
women across all age groups. The prevalence of GDM by
age and ethnicity is shown in Figure 1. Pacific and
MELAA are not shown due to the small number (≤15) of
women overall in each ethnic group.

Discussion

This analysis of all births from 2018 showed a GDM
prevalence in the Waikato region of 5.7%, This is con-
sistent with previously reported NZ data,6,8–10 despite
the fact that universal screening for GDM recommenda-
tions were implemented in late 2014.14 However, as
discussed earlier, overall prevalence is a partly a reflec-
tion of the level of DiP screening that occurs in the
region. Waikato data from 201710 and 2018 (Table 1)
show that while universal GDM screening is rec-
ommended, at least one-quarter of pregnant women
did not undertake any screening test for GDM during
the study periods. GDM screening was also reported to
be lower in M�aori than in non-M�aori women,10

suggesting that several cases of GDM likely went
undiagnosed. Assuming a similar GDM risk in our cur-
rent cohort as in that described in the 2017 study,10 this

would equate to approximately 65 additional GDM
cases (13 M�aori and 52 non-M�aori), and a predicted
overall prevalence of 7.0%. This agrees with the preva-
lence of GDM reported in an earlier screened popula-
tion from the same region,10 and clearly there is a need
to optimise GDM screening in this region to ensure that
all pregnant women can access appropriate and timely
care for GDM as required. In particular, approximately
one-third of M�aori women in our screening cohort did
not undertake a GCT and/or OGTT and a missed diag-
nosis could have implications for both mother and
child. Regardless, our data do suggest that the GDM
prevalence for several ethnic groups may have
increased in recent years. Compared to data reported
from Counties Manukau DHB in 2011/2012,9 the prev-
alence of GDM has almost doubled for M�aori (4.2% vs
2.3%), Pacific (8.6% vs 5.58%) and Asian (16.2% vs
8.7%) women, while European remained constant at
3.4% in both data sets. Overall, this represents a sub-
stantial potential increase in clinical workload, though
whether these changes are due to regional differences,
changes in screening guidelines and/or other factors
need be explored further. We also note that our study
excluded women who delivered via home birth and
these should also be included in further studies.
Importantly, our data also agree with previous litera-

ture that certain ethnic groups (e.g. M�aori, Asian and
Pacific) are more at risk of developing GDM. Some have
suggested that this may be due to differences in maternal
obesity, particularly as body mass index (BMI) thresh-
olds for GDM risk differ by racial/ethnic groups.15 How-
ever, we would suggest that ethnic groups with lower
BMI (e.g. Asian) may have a higher prevalence of
GDM because OGTT are not adjusted for maternal
weight. This should also be explored in future studies as
it could dramatically impact on the number of patients
requiring clinical intervention.
Lastly, while we have described the prevalence of

GDM here in the Waikato region of NZ, this has been
restricted to the use of local screening and diagnosis
criteria.14 Other countries follow different criteria which,
in turn, impact on the clinical workload. The use of stri-
cter cut-offs is debatable in NZ, though future studies are
also warranted to evaluate the potential prevalence of
GDM using international guidance.
In conclusion, the Waikato region appears to have a

similar overall prevalence of GDM compared to other
regions of NZ, though rates of GDM for M�aori, Asian and
Pacific are higher in our study than reported elsewhere.
Further work is required to understand what factors are
contributing to the prevalence of GDM and the increasing
rate seen in different ethnic groups.
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