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RESEARCH DESIGN AND METHODSdWe analyzed data of the Israeli Hyperglycemia
and Adverse Pregnancy Outcomes study participants (N = 3,345). Adverse outcome rates were
calculated and compared for women who were positive according to 1) IADPSG criteria, 2) IADPSG
criteria with risk stratiﬁcation, or 3) screening with BMI or fasting plasma glucose (FPG).
RESULTSdAdopting IADPSG recommendations would increase GDM diagnosis by ;50%.
One-third of IADPSG-positive women were at low risk for adverse outcomes and could be
managed less intensively. FPG $89 mg/dL or BMI $33.5 kg/m2 at 28–32 weeks of gestation
detected proportions of adverse outcomes similar to IADPSG criteria.
CONCLUSIONSdImplementing IADPSG recommendations will substantially increase
GDM diagnosis. Risk stratiﬁcation in IADPSG-positive women may reduce over-treatment.
Screening with FPG or BMI may be a practical alternative.
Diabetes Care 35:1894–1896, 2012

G

estational diabetes mellitus (GDM)
is associated with a high risk of immediate and late adverse outcomes
for mothers and their offspring (1–4). This
risk correlates with the level of maternal hyperglycemia (5), and glucose-lowering interventions were reported to decrease the
risk of some of these adverse outcomes (6).
In many countries, including Israel, a
two-step approach for GDM screening is

used: pregnant women undergo a 50-g oral
glucose challenge test, followed by a 100-g
oral glucose tolerance test (OGTT) for
women who test positive on the ﬁrst test
(7). This practice is based on little evidence.
Furthermore, the glucose thresholds used
for GDM diagnosis have been set according to maternal risk of later developing
type 2 diabetes rather than the immediate
risk of adverse pregnancy outcomes (8).
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RESEARCH DESIGN AND
METHODSdThe data of the Israeli
HAPO participants were analyzed and
compared with the rest of the study participants. In further analyses of the Israeli
HAPO participants, we focused on two
adverse pregnancy outcomes: fetal macrosomia (FM) and pre-eclampsia/eclampsia.
Several alternatives to the IADPSG
recommendations were explored. First,
among IADPSG-positive women, we aimed
to identify a subgroup at lower risk for FM,
using a FM management risk score based
on the maternal characteristics of BMI,
height, and parity (see Supplementary
Data online). Second, we explored two
alternative screening methods, based on
fasting plasma glucose (FPG) or BMI at
28–32 weeks of gestation, with cutoffs
for positivity that yielded the same proportion of positive cases as the IADPSG
criteria. Third, we explored a two-step
screening approach, using FPG for screening all women and further OGTT for those
at higher risk for FM. An FM diagnosis risk
score, based on maternal characteristics
and FPG level, was used to identify higher
care.diabetesjournals.org
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OBJECTIVEdTo study the implications of implementing the International Association of
Diabetes in Pregnancy Study Group (IADPSG) recommendations for screening and diagnosis
of gestational diabetes mellitus (GDM) in Israel and explore alternative methods for identifying
women at risk for adverse pregnancy outcomes.

The Hyperglycemia and Adverse Pregnancy Outcomes (HAPO) prospective study
addressed the debate about the best
screening practice and diagnostic criteria
for GDM. Of 25,505 pregnant women
recruited, 3,345 were from Israel. The results showed an association between fasting and postload plasma glucose levels
and adverse pregnancy outcomes, even in
the range previously considered normal
(9). These results motivated the International Association of Diabetes in Pregnancy
Study Group (IADPSG) to recommend a
new screening practice and diagnostic criteria for GDM (10).
The yield and practicality of screening
methods may differ according to prevalence
of risk factors and availability of health care
resources. The current analysis was conducted to evaluate the effect of endorsing
the IADPSG recommendations in Israel and
to explore alternative methods for detecting women at risk for adverse pregnancy
outcomes.
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risk for FM (see Supplementary Data
online).

CONCLUSIONSdOur results show
that implementing the IADPSG recommendations in Israel will substantially increase the proportion of women diagnosed
with GDM. According to HAPO data, the
expected increase in the GDM diagnosis
could be even higher in other countries.
This is causing a worldwide debate over the
adoption of the IADPSG recommendations
(12).
Evidence from randomized trials
showing beneﬁt from interventions in
mild GDM support the adoption of the
IADPSG recommendations (13,14). However, 80–90% of the women included in
these trials were managed with lifestyle
modiﬁcation only, which can be delivered effectively also in less care-intensive
environments. We found that an identiﬁable one-third of the IADPSG-positive
women had rates of FM only slightly
greater than the rates among IADPSGnegative women. These women may beneﬁt from less intensive management that
focuses mainly on lifestyle modiﬁcation.
Using such risk stratiﬁcation may promote

Table 1dRate (95% CIs) of adverse outcomes detected using three alternative
risk markers: IADPSG criteria for GDM diagnosis, FPG, and BMI*

n
FM†
Pre-eclampsia/
eclampsiax

IADPSG
negative

IADPSG
positive

FPG $89
mg/dL

BMI $33.5
kg/m2

2,930
7.6 (6.6–8.6)

277
16.4 (12.0–20.8)

277
18.8 (14.2–23.2)

278
17.3 (12.8–21.8)

1.2 (0.8–1.6)

1.8 (0.6–4.2)

2.2 (0.8–4.7)

4.3 (2.3–7.4)

*None of the differences in outcome rates between the IADPSG-positive, FPG $89 mg/dL, and BMI $33.5
kg/m2 groups were statistically signiﬁcant. Continuity-adjusted x2 test (after adjustment for overlapping
membership): FM: IADPSG vs. FPG, P = 0.37; IADPSG vs. BMI, P = 0.83; FPG vs. BMI, P = 0.71. Preeclampsia/eclampsia: IADPSG vs. FPG, P . 0.9; IADPSG vs. BMI, P = 0.07; FPG vs. BMI, P = 0.14. †FM was
deﬁned as birth weight .90th percentile, adjusted for sex and gestational age. Birth weight percentiles were
calculated for the Israeli participants’ offspring, using national birth weight standards (15). xPre-eclampsia
was deﬁned as systolic blood pressure $140 mmHg or diastolic blood pressure $90 mmHg on $2 occasions
a minimum of 6 h apart, and proteinuria of $1+ on a dipstick test or a protein level in the urine of $300 mg
for a 24-h period (9).
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efﬁcient use of health care resources while
avoiding over-treatment.
Universal use of OGTT for GDM
screening may impose excessive burden,
especially where resources are scarce. Two
alternative screening methods, using BMI
or FPG, identiﬁed subgroups of women
with similar rates of FM and pre-eclampsia/
eclampsia as in IADPSG-positive women.
The FM risk stratiﬁcation models developed in this study were not validated in
other populations. Thus, validation of these
models is necessary before implementation
elsewhere.
The objective of GDM screening is to
identify women at risk for adverse pregnancy outcomes to improve prognosis
through evidence-based interventions.
This study provides pertinent information
for making locally relevant and evidencebased decisions on screening and diagnosis
policy in GDM.

AcknowledgmentsdNo potential conﬂicts of
interest relevant to this article were reported.
O.K.-L researched the data and wrote the
manuscript. L.S.F researched the data, contributed to discussion, and reviewed the
manuscript. L.O. researched the data and reviewed the manuscript. N.L., A.H., O.T., L.L.-G.,
N.M., and M.H. contributed to discussion and
reviewed the manuscript. O.K.-L. is the guarantor of this work and, as such, had full access
to all of the data in the study and takes responsibility for the integrity of the data and the
accuracy of the data analysis.
Parts of this work were presented in oral
form at the 6th International Symposium on
Diabetes in Pregnancy Scientiﬁc Meeting, Salzburg, Austria, 23–26 March 2012.

References
1. Brody SC, Harris R, Lohr K. Screening for
gestational diabetes: a summary of the evidence for the U.S. Preventive Services Task
Force. Obstet Gynecol 2003;101:380–392
2. Bellamy L, Casas JP, Hingorani AD, Williams
D. Type 2 diabetes mellitus after gestational diabetes: a systematic review and
meta-analysis. Lancet 2009;373:1773–
1779
3. Boerschmann H, Pﬂüger M, Henneberger
L, Ziegler AG, Hummel S. Prevalence and
predictors of overweight and insulin resistance in offspring of mothers with gestational diabetes mellitus. Diabetes Care
2010;33:1845–1849
4. Vääräsmäki M, Pouta A, Elliot P, et al.
Adolescent manifestations of metabolic
syndrome among children born to women
with gestational diabetes in a generalpopulation birth cohort. Am J Epidemiol
2009;169:1209–1215

DIABETES CARE, VOLUME 35, SEPTEMBER 2012

1895

Downloaded from http://diabetesjournals.org/care/article-pdf/35/9/1894/613591/1894.pdf by guest on 05 October 2022

RESULTSdThe Israeli HAPO participants were younger and weighed less than
the rest of the study population. They were
less likely to report cigarette smoking or
alcohol consumption. Their fasting and
postload plasma glucose levels were significantly lower compared with other participants (Supplementary Table 1). By use of
the IADPSG diagnostic criteria, the estimated GDM prevalence among the Israeli
participants was 9.0%, approximately half
the rate found among the rest of HAPO participants (17.8%). Nevertheless, it was still
50% higher than the 6% of pregnancies currently diagnosed with GDM in Israel (11).
A total of 277 Israeli HAPO participants
(8.3%) met the IADPSG criteria for GDM.
The prevalence of FM among these women
was 16.4% compared with 8.1% among
IADPSG-negative women. By use of an FM
management risk score, the prevalence
of FM among the one-third of IADPSGpositive women who scored ,166 was
9.8% compared with 19.7% in the twothirds of IADPSG-positive women who
scored $166.
We examined two alternative risk
markers for adverse pregnancy outcomes:
FPG and BMI. The threshold that 8.3% of
Israeli HAPO participants exceeded (the
same proportion as were IADPSG-positive)
was 89 mg/dL for FPG and 33.5 kg/m2 for
BMI. By use of these thresholds, FPG, BMI,
and the IADPSG criteria identiﬁed similar
proportions of FM and pre-eclampsia/
eclampsia (Table 1)
Finally, we focused on those women
with an FPG value ,89 mg/dL threshold
and, using an FM Diagnosis Risk Score,
determined a subgroup with greater risk

for FM despite their lower FPG level. The
20% of the women with an FPG ,89 mg/dL
who had a risk score $200 had an FM
rate of 17.5%, similar to that for women
with an FPG $89 mg/dL. Accordingly, we
deﬁned a two-step screening approach as
follows: all pregnant women would have an
FPG test, with levels $89 mg/dL deﬁning
GDM. Among women with an FPG ,89
mg/dL, those with a risk score $200 would
undergo OGTT, with GDM determined according to postload IADPSG thresholds. By
use of this approach, ~18.5% of women
would undergo an OGTT, and the proportion diagnosed with GDM would increase
to 9.5%.

Appraisal of the new IADPSG recommendations

1896

9. Metzger BE, Lowe LP, Dyer AR, et al.;
HAPO Study Cooperative Research Group.
Hyperglycemia and adverse pregnancy
outcomes. N Engl J Med 2008;358:1991–
2002
10. Metzger BE, Gabbe SG, Persson B, et al.;
International Association of Diabetes and
Pregnancy Study Groups Consensus Panel.
International association of diabetes and
pregnancy study groups recommendations
on the diagnosis and classiﬁcation of hyperglycemia in pregnancy. Diabetes Care
2010;33:676–682
11. Chodick G, Elchalal U, Sella T, et al.
The risk of overt diabetes mellitus
among women with gestational diabetes:
a population-based study. Diabet Med
2010;27:779–785
12. Dollberg S, Haklai Z, Mimouni FB, Gorfein
I, Gordon ES. Birth weight standards in the

DIABETES CARE, VOLUME 35, SEPTEMBER 2012

live-born population in Israel. Isr Med
Assoc J 2005;7:311–314
13. Cundy T. Proposed new diagnostic criteria for gestational diabetes–a pause
for thought? Diabet Med 2012;29:176–
180
14. Landon MB, Spong CY, Thom E, et al.;
Eunice Kennedy Shriver National Institute
of Child Health and Human Development
Maternal-Fetal Medicine Units Network. A
multicenter, randomized trial of treatment
for mild gestational diabetes. N Engl J Med
2009;361:1339–1348
15. Crowther CA, Hiller JE, Moss JR, McPhee
AJ, Jeffries WS, Robinson JS; Australian
Carbohydrate Intolerance Study in Pregnant Women (ACHOIS) Trial Group. Effect of treatment of gestational diabetes
mellitus on pregnancy outcomes. N Engl
J Med 2005;352:2477–2486

care.diabetesjournals.org

Downloaded from http://diabetesjournals.org/care/article-pdf/35/9/1894/613591/1894.pdf by guest on 05 October 2022

5. Langer O, Mazze R. The relationship
between large-for-gestational-age infants and
glycemic control in women with gestational
diabetes. Am J Obstet Gynecol 1988;159:
1478–1483
6. Horvath K, Koch K, Jeitler K, et al. Effects
of treatment in women with gestational
diabetes mellitus: systematic review and
meta-analysis. BMJ 2010;340:c1395
7. American College of Obstetricians and Gynecologists Committee on Practice Bulletins–
Obstetrics. ACOG Practice Bulletin. Clinical
management guidelines for obstetriciangynecologists. Number 30, September 2001
(replaces Technical Bulletin Number 200,
December 1994). Gestational diabetes. Obstet
Gynecol 2001;98:525–538
8. Carpenter MW, Coustan DR. Criteria for
screening tests for gestational diabetes.
Am J Obstet Gynecol 1982;144:768–773

