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Prevalence of gestational diabetes mellitus according to the
different criterias

Farkh kriterlere gore gestasyonel diyabet prevalansi

Evren Akgoll, Sedat Abusoglu2, Faik Deniz Giinl, Ali Unlu2

IBirecik State Hospital, Clinic of Biochemistry, Sanlwurfa, Turkey
2Selcuk University Faculty of Medicine, Department of Biochemistry, Konya, Turkey

Abstract

Objective: The two-step approach recommended by the National Diabetes Data Group (NDDG), Carpenter and Coustan (C&C), and O’Sullivan, and the
single-step approach recommended by the International Association of Diabetes and Pregnancy Study Group (IADPSG) are used to diagnose gestational
diabetes mellitus (GDM). We aimed to determine GDM prevalence and to compare the two-step and single-step approaches used in the southeastern region
of Turkey.

Materials and Methods: In total, 3048 records of pregnant women screened for GDM between 2008 and 2014 were retrospectively extracted from our
laboratory information system. GDM was defined according to the criteria of NDDG, C&C, and O’Sullivan between in 2008 and 2011, and according to
those of the IADPSG between 2012 and 2014. Demographic variables were compared using student’s t-test. The linear trends in GDM prevalence with age
were calculated using logistic regression.

Results: GDM prevalence was found as 4.8%, 8%, and 13.4% using the NDDG, C&C, and O’Sullivan two-step approach, respectively, and 22.3% with the
IADPSG single-step approach. GDM prevalence increased with increasing age in both approaches.

Conclusion: GDM prevalence was higher using the single-step approach than with the two-step approach. There was a significant increase in GDM
prevalence using the IADPSG criteria.
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Oz

Amac: Gestasyonel diabetes mellitus (GDM) tarust i¢in Ulusal Diyabet Veri Grubu (NDDG), Carpenter ve Coustan (C&C), O’Sullivan tarafindan iki
basamakl yaklasimlar énerirken, Uluslararast Diyabet ve Gebelik Calisma Gruplari Birligi IADPSG) tek basamakli yaklasimi 6nermektedir. Calismamizin
amact Guineydogu bolgesinde iki basamakli yaklasimlar ile tek basamakli yaklasimlan karsilastirarak GDM prevalansim belirlemektir.

Gerec ve Yontemler: 2008 ile 2014 yillan arasindaki 3048 gebe kadinin kayitlar laboratuvar bilgi sisteminden alindi. GDM tanist 2008-2011 yillan
arasinda NDDG, C&C ve O’Sullivan kriterlerine gore, 2012-2014 yillart arasinda IADPSG kriterlerine gore belirlendi. Demografik veriler student’s t-testi
kullanilarak karsilastirildi. Gestasyonel diyabet prevalansinin yasla iliskisini saptamak icin lojistik regresyon testi yapildi.

Bulgular: Gestasyonel diyabet prevalanst NDDG, C&C ve O’Sullivan kriterlerine gore sirasiyla %4,8, %8 ve %13,4 olarak; IADPSG kriterine gore %22,3
olarak bulundu. GDM prevalansinin tiim kriterlerde yasla arttg1 saptandi.

Sonuc: GDM prevalansi tek basamakli yaklasim kullanildiginda iki basamakl yaklasimlara gore daha ytiksektir. IADPSG kriterleri kullanildiginda GDM
prevalansinda anlaml ytikselme olmaktadr.

Anahtar Kelimeler: Gestasyonel diabetes mellitus, oral glukoz tolerans testi, tani kriteri, prevalans

Introduction The initial criteria for GDM were established by O’Sullivan

i i : ) and Mahan in 1964. In this criteria, two or more abnormal
Gestational diabetes mellitus (GDM) is one of the most common )
glucose values in the 3-h, 100-g oral glucose tolerance test
(OGTT) were considered pathological®. In 1979 and 1982,

the National Diabetes Data Group (NDDG) and Carpenter and

medical complications of pregnancy. GDM is defined as glucose

intolerance with onset or first recognition during pregnancy

and is a well-established risk factor for adverse infant health
outcomes, including fetal macrosomia, birth trauma, neonatal

hypoglycemia, and fetal death(1,2).

Coustan (C&CQ), respectively, recommended new diagnostic
thresholds for the 100-g OGTT. These approaches are still
used for pregnant women who have a high glucose challenge
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test (GCT) result™t.5). More recently, after an extensive
analyses of the Hyperglycemia and Adverse Pregnancy
Outcomes study, the International Association of Diabetes and
Pregnancy Study Group (IADPSG) recommended a single-
step approach and new diagnostic criteria for GDM that was
based on a 2-h, 75-g OGTT(6.7). However, in general practice,
this approach is still controversial. The American Diabetes
Association and World Health Organization have adopted the
IADPSG recommendation, whereas the American College of
Obstetricians and Gynecologists advises continuing with the
two-step screening strategy(8-10).

GDM prevalence varies widely depending on the population
studied, age, and the diagnostic test employed. In Turkey, the
prevalence ranges from 1.2% to 4.48% according to the criteria
of NDDG and C&C. However, there are no data on GDM
prevalence using the new, single-step approach.

Our aim was to determine GDM prevalence and to compare
the two-step approach with the single-step approach among a
population from the southeastern region of Turkey.

Materials and Methods

This study was approved by the Ethics Committee of Selcuk
University Faculty of Medicine on September 8th, 2015
(approval number: 2015/267).

This retrospective study was conducted between January 2008
and December 2014 in the Birecik State Hospital, Sanhurfa,
which is located in the southeastern region of Turkey and
provides service to approximately 150000 people. All women
who were non-diabetic, between 24 and 28 weeks’ pregnancy,
and aged between 15 and 49 years were screened for GDM
using a two-step approach between January 2008 and December
2011, and the single-step approach between January 2012 and
December 2014. During the two-step approach, all pregnant
women were screened for GDM with the 50-g, 1-h GCT. A
positive GCT result was defined as a serum glucose level of
2140 mg/dL. Patients with a positive GCT underwent a 3-h,
100-g diagnostic OGTT. Patients with two or more elevated
glucose results from the diagnostic OGTT were diagnosed as
having GDM according to the criteria of O’Sullivan [i.e. fasting
plasma glucose (FPG) level: 290 mg/dL, 1 h: 2165 mg/dL, 2 h:
2145 mg/dL, and 3 h: 2125 mg/dL], NDDG (FPG: 2105 mg/

Table 1. Gestational diabetes mellitus prevalence according to the two-step approaches by year

dL, 1 h: 2190 mg/dL, 2 h: 2165 mg/dL, and 3 h: 2145 mg/dL),
and C&C (FPG: 295 mg/dL, 1 h: 2180 mg/dL, 2 h: 2155 mg/
dL, and 3 h: 2140 mg/dL). In the single step approach, patients
were screened for GDM with a 2-h, 75-g OGTT. GDM was
diagnosed by a single elevated 2-h, 75-g glucose tolerance test
(FPG: 292 mg/dL, 1 h: 2180 mg/dL and 2 h: 2153 mg/dL) as
defined by the IADPSG.

Statistical Analysis

The records of pregnant women screened for GDM were
extracted from the laboratory information system. All glucose
measurements in patient samples were performed using the
hexokinase method. Demographic variables were compared
using student’s t-test. Linear trends with age and GDM
prevalence were calculated using logistic regression. Statistical
analyses were performed using SPSS v16. A p-value <0.05 was
considered significant.

Results

A total of 1385 pregnant women were screened for GDM with
a two-step approach between January 2008 and December
2011. Of these women, 501 (36.2%) were found at risk
for GDM during GCT and were included in the 3-h, 100-
g diagnostic OGTT. During the diagnostic OGTT, 66 of the
501 patients were diagnosed as having GDM according to
the criteria of NDDG and 111 and 185 of 501 patients were
diagnosed as having GDM according to the criteria of C&C
and O’Sullivan, respectively. GDM prevalence was found as
4.8%, 8%, and 13.4% based on the criteria of NDDG, C&C,
and O’Sullivan, respectively, during the two-step approach.
GDM prevalence for each year is presented in Table 1. A total
of 1663 pregnant women were screened for GDM using the
single-step approach between January 2012 and December
2014, and 371 were diagnosed as having GDM. The GDM
prevalence rate was found as 22.3% according to the criteria
of IADPSG. The prevalence rates for each year are presented
in Table 2.

In our study, patients who were diagnosed as having GDM
were significantly older than healthy patients (Table 3). GDM
prevalence increased with increasing age with both approaches
(Table 4).

GCT 100-g OGTT (NDDG) 100-g OGTT (C&C) 100-g OGTT (O’Sullivan)
Positive n Positive  Prevalence (%) n Positive Prevalence (%) n Positive  Prevalence (%)
2008 241 87 87 5 2.1 87 13 5.4 87 31 12.9
2009 156 55 55 7 4.5 55 10 6.4 55 16 10.3
2010 390 151 151 29 7.4 151 41 10.5 151 68 174
2011 598 208 208 25 4.2 208 47 7.9 208 70 11.7
Total 1385 501 501 66 4.8 501 111 8.0 501 185 13.4

GCT: Glucose challenge test, OGTT: Oral glucose tolerance test, NDDG: National Diabetes Data Group, C&C: Carpenter and Coustan
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Discussion

GDM prevalence may differ depending on the population
being screened and the diagnostic test being performed. GDM
prevalence was reported as 8.8% using the NDDG criteria and
10.6% using the C&C criteria in Spain(11,12). GDM prevalence
was also determined as 5.5% in the United States of America
(USA), 8.4% in China, and 7.7% in Morocco according to the
C&C criteria13-15),

In studies conducted in different regions of Turkey, GDM
prevalence was found between 1.23% and 4.2% according to
the criteria of the NDDG, and between 2% and 4.48% according
to the C&C criteria(16-20). In our study, GDM prevalence was
found as 4.8% and 8% using the NDDG and C&C criteria,
respectively, which is higher than that those reported in previous
Turkish studies. The higher GDM prevalence is probably due to
regional dietary habits. GDM was higher using the criteria of
C&C than with the NDDG criteria. This increase may result
from the increased sensitivity of the test when using the C&C
criteria because its glucose value for a diagnosis of GDM is
lower than in the NDDG criteria.

After IADPSG issued a consensus statement on the new criteria
for the diagnosis of GDM, GDM prevalence significantly

Table 2. Gestational diabetes mellitus prevalence according to the
single-step approach by year

75-g OGTT (IADPSG)

Positive Prevalence %

2012 434 96 22.1
2013 455 102 22.4
2014 774 173 22.4
Total 1663 371 223

OGTT: Oral glucose tolerance test, IADPSG: International Association of the Diabetes and
Pregnancy Study Group

Table 3. Age characteristics of healthy patients and patients with gestational diabetes mellitus

increased when the new criteria were adopted(12,21,22). GDM
prevalence increased 3.3 times in Spain (10.6% to 35.5%), 2.8
times in the USA (5.5% to 15.6%) and 2.25 times in China
(8.4% to 18.9%) using the new IADPSG criteria(12-14).

In Turkey, our study is the first to determine GDM prevalence
using the new, single-step approach. Similar to other studies,
we found that GDM prevalence using the IADPSG single-step
approach increased the positivity rate as much as 4.5 times than
that of the two-step NDDG approach, 3 times more than the
two-step C&C approach, and 1.7 times more than the two-
step O’Sullivan approach. This significant increase results from
the fact that only one elevated result is sufficient to make the
diagnosis, not two. In our study, the increase in GDM prevalence
with IADPSG was 2 times higher in a subgroup of women aged
<30 years.

In our study, GDM prevalence increased significantly with
increasing age, regardless of the criteria used. A similar
association has been observed in various studies(16,23.29). GDM
prevalence in women aged >30 years was 4.2 times greater
than that of women aged <30 years using the C&C and NDDG
criteria, 2.5 times greater using the criteria of O’Sullivan, and
2 times greater using the IADPSG criteria. This means that
the criteria of O’Sullivan and IADPSG diagnose more younger
women (i.e. women <30 years) as having GDM.

Conclusion

Therefore, the new IADPSG criteria provide a higher GDM
prevalence and diagnose more young women. This may also
be effective in decreasing the medical disbursement for the
treatment of the disease; however, the benefits of these findings
are still unclear. New prospective studies may highlight the
outcomes of new approaches by the criteria of IADPSG.

Ethics

Ethics Committee Approval: This study was approved by the
Ethics Committee of Sel¢uk University Faculty of Medicine on

Ages of patients

Negative Positive
100-g OGTT according to NDDG i 1'58075 090 i if;;dm z‘z ‘6362*4'89 0.032
100-g OGTT according to C&C i ifgfs 0 i 1'3395 Ois o8 ii '1710115 20 <0.001
100-g OGTT according to O’Sullivan ii.5807115.90 ii3018 616'02 r3:.1281515.45 <0.001
75-g OGTT according to IADPSG iifg—?}'m ii.l7249¢25484 22317311 612 <0.001

GCT: Glucose challenge test, OGTT: Oral glucose tolerance test, NDDG: National Diabetes Data Group, C&C: Carpenter and Coustan, IADPSG: International Association of the Diabetes

and Pregnancy Study Group
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Table 4. The trends in the prevalence of gestational diabetes mellitus with age

75 gr. OGTT (IADPSG)

100 gr. OGTT (O’Sullivan)
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100 gr. OGTT (NDDG)

Prevalence

%

Prevalence

%

Prevalence

%

Prevalence

%

Prevalence

%

Positive

Positive

Positive

Positive

Positive

13.8

82

593

54

17

75

2.8

75

1.6

75

23.7

75

316

<25

18.9

88

9.4 465

13 33 118 37

118

2.0

118

29.9

394 118

25-29

370 108 29.2

13.4

135 37.0 135 23 6.3 135 35 9.6 135 49

365

30-34

26.0 178 68 38.2

36 16.7 113 56

113

9.3

20

113 52.6 113

215

35-39

27.4 57 25 43.9

60 18 18.9 60 26

10.5

10

60

63.2

95 60

>39

0.001
[95% CI: (0.099-0.149)]

p:

0.007
[95% CI: (0.081-0.208)]

p:

0.006
[95% CI: (0.113-0.301)]

p:

0.005
[95% CI: (0.212-0.542)]

p:

0.002
[95% CI: (0.065-0.126)]

p:

GCT: Glucose challenge test, OGTT: Oral glucose tolerance test, NDDG: National Diabetes Data Group, C&C: Carpenter and Coustan, IADPSG: International Association of the Diabetes and Pregnancy Study Group, CI: Confidence interval

08.09.2015 (Approval number: 2015/267), Informed Consent:
Retrospective study.
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