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Abstract Although debated, most preeminent expert
panels recommend routine screening for gestational
diabetes mellitus (GDM). Among the many tests that
have been used and evaluated for the screening of
GDM, the fasting plasma glucose (FPG) remains very
appealing. It is easy to administer, well tolerated, inex-
pensive, reproducible and patient friendly. However
attractive, the FPG has given varied results in diVerent
populations and its use as a screening test for GDM
remains uncertain. This review will objectively assess
the available studies to Wnd the real value of FPG as a
screening test for GDM.
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Introduction

Despite four decades of research, multiple aspects of
gestational diabetes mellitus (GDM) still continue to
be debated [1]. GDM has been called a riddle, wrapped
in a mystery, inside an enigma [2]. It was originally
deWned to identify pregnant women, who are at a
higher risk for developing type 2 diabetes, later in life.

GDM is now being linked to many potential fetal and
maternal complications in the index pregnancy [3].
There remains a lack of international consensus [4] on
the screening, diagnosis, treatment and follow-up of
GDM among well-respected panels like the American
Diabetes Association (ADA) [5], World Health Orga-
nization (WHO) [6] and the American College of
Obstetricians and Gynecologists (ACOG) [7], the
Canadian Diabetes Association (CDA) [8], the Aus-
tralasian Diabetes in Pregnancy Society (ADIPS) [9]
and the European Association for the Study of Diabe-
tes (EASD) [10]. This lack of agreement among the
major diabetes associations continues to cause confu-
sion about the ideal clinical approach to GDM [11].

JustiWcation of screening for GDM

GDM does not fulWll many of the criteria, which make
a disease eligible for screening [1]. There is absence of
data establishing a clear link between screening for
GDM with improved outcome of aVected pregnancies
[12]. After reviewing all the available data on GDM, at
least three major authorities concur: not enough evi-
dence exists to make a case for screening for GDM.
The National Institute for Clinical Excellence (NICE)
Antenatal Care Guidelines (United Kingdom) advises
that routine screening for GDM should not be done
[13]. The Health and Technology assessment made
interim conclusions but stressed that further research is
needed to make conclusions about screening for GDM
[14]. The U.S. Preventive Services Task Force, after a
rational review of all the existing studies, also takes an
ambivalent view, i.e., “proof to recommend or not rec-
ommend routine screening for GDM is not suYcient”
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[1]. However, most well-respected diabetes associa-
tions like ADA, ADIPS, CDA and EASD advocate
that screening for GDM is desirable.

Performance requirements of screening tests for GDM

Any good screening test should detect most, if not all,
patients at risk for a disease. Ideally, a screening test
should separate the diseased (more than cut-oV thresh-
old, i.e. a highly sensitive test) from the healthy popu-
lation (less than cut-oV threshold, i.e. a highly speciWc
test). A perfect test would separate both these popula-
tions. However, usually due to overlap of these two
populations, choosing an appropriate cut-oV would
help a test to be highly sensitive with minimum loss of
speciWcity. If the test has a high-false-positive rate
(FPR, the healthy patients with result higher than the
chosen cut-oV), more patients have to unnecessarily
undergo the “gold-standard” diagnostic test. A hypo-
thetical screening test with 100% sensitivity and 0%
speciWcity is of no value; though all the diseased
patients will be identiWed (i.e. 100% sensitivity) as all
of them have values more that the selected cut-oV, so
will all the healthy patients (0% speciWcity, 100% FPR)
be positive. Thus, the entire population to be screened,
being positive for the screening test, would need to
undergo the conWrmatory diagnostic test [15].

Many tests have been used and evaluated for the
screening of GDM. Some of these tests are: glycosuria;
HBA1c; fructosamine; random plasma glucose; fasting
plasma glucose; 50 g, 1-h glucose challenge test (GCT)
and the oral glucose tolerance test (OGTT) [16]. The
GCT remains the most popular screening test for
GDM. The original study showed that it had a sensitiv-
ity of 79% with a speciWcity of 87%, i.e., a false-positive
rate of 13%. It is the yardstick to compare all screening
tests for GDM [5]. Hence, any study assessing the per-
formance of a screening test should compare it with the
performance of the GCT; this comparison being ideally
done in its own population.

Diagnosis and diagnostic criteria for GDM

The OGTT is the “gold standard” for the diagnosis of
GDM, although it is a test with multiple problems. It is
expensive and time-consuming. It is non-physiologic,
unpleasant, not reproducible, unrelated to body weight
and its predictive value may vary with ethnic origins
[16]. Strong arguments have been made for both,
retaining the OGTT [17] or abandoning it [18] in non-
pregnant adults for the diagnosis of diabetes mellitus.

But there has been no such deliberation for GDM. All
the expert panels, including the ADA, agree that the
OGTT is the conWrmatory diagnostic test for GDM,
despite the added problems of nausea and vomiting in
pregnant women [19]. Hence, the OGTT continues to
remain as the diagnostic test for GDM, due to lack of
an alternative test.

There is no agreement on the glucose load (75 g vs.
100 g) or the criteria used for diagnosis of GDM [4].
For the 100-g OGTT, the original criteria developed by
O’Sullivan and Mahan for whole blood were modiWed
for plasma initially by the National Diabetes Data
Group (NDDG), and later by Carpenter and Coustan.
The latter thresholds were adapted by the ADA and
are currently referred to as the ADA criteria. Though
very popular in North America, they also enjoy a
worldwide acceptance. The 75-g OGTT has multiple
criteria, which are available for its interpretation.
These are the thresholds advocated by major diabetic
and medical associations like WHO, ADA, CDA,
EASD, ADIPS and others as shown in Table 1. Major
discrepancies are present among these criteria in their
ability to identify women with GDM and their capacity
to predict adverse pregnancy outcome [11].

Advantages of FPG as a screening test for GDM

The fasting plasma glucose (FPG) as a screening test
for GDM is very attractive; it is easy to administer, well
tolerated, inexpensive, reliable and reproducible. It
would simplify the algorithm for GDM screening and
diagnosis, which is well accepted to be cumbersome
[20]. However appealing, the FPG has given varied
results in diVerent populations; its use as a screening
test in pregnancy remains ambiguous [16]. Many
experts agree that though the fasting glucose appears
to be promising, further testing is required to ensure
satisfactory sensitivity/speciWcity in various popula-
tions [20]. The British Medical Association, in its 2004
guideline agreed that fasting glucose may be as sensi-
tive and predictive of morbidity as glucose tolerance
testing, but further work is required to conWrm this
Wnding [21].

Historical overview

The feasibility of using FPG as a screening test was
originally reported by Mortensen et al. [22]. It was sub-
sequently popularized by Sacks et al. [23]. In 1997, the
expert committee of the ADA recommended using the
FPG (in non-pregnant adults) instead of the OGTT,
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for the diagnosis of diabetes mellitus. This ADA reli-
ance, on the FPG for diabetes mellitus diagnosis, has
been the reason for the resurgence of interest in the
fasting plasma glucose as a screening test for GDM.
The WHO (1999) guidelines also emphasized the
importance of FPG in the diagnosis of DM in non-
pregnant adults.

Subsequently, many studies while studying other
tests for GDM screening, incidentally found the useful-
ness of FPG [24] or otherwise [25]. However, the ADA
reliance on FPG in non-pregnant patients has been
controversial. The FPG alone does not identify individ-
uals at increased risk of death associated with impaired
glucose tolerance [26] and post-challenge hyperglyca-
emia [27], which is done so by the OGTT. No such con-
troversy exists for the diagnosis of GDM with the
OGTT continuing to remain as the conWrmatory test.

Problems with studies on FPG as a screening test 
for GDM

The drawback of many of the earlier studies on FPG as
a screening test for gestational diabetes was in the
selection criteria, which biased the patients towards
having an increased risk for GDM [28]. Any surrogate
screening test (e.g. FPG) must not be assessed using a
population of the “sickest of the sick” and the Wndings
extrapolated to “the population at large” [29]. A pre-
selection of patients on the basis of clinical history or
positive GCT creates a higher prevalence, improving
the predictive value of the FPG.

Another problem is trying to interpret results in
diVerent populations, which have (a) varying preva-

lence and (b) diVering criteria being used for the diag-
nosis of GDM (Table 1). Also, many studies on FPG as
a screening test for GDM use the fasting glucose value
of the OGTT, instead of FPG being done separately.
This assumes perfect reproducibility of the fasting
plasma glucose. But for a few anecdotal reports, the
day-to-day reproducibility of the FPG during preg-
nancy has not been reported [30].

Another pitfall of most studies on FPG as a screen-
ing test is that they compare the result of one test (the
FPG) to another test (OGTT) rather than examining
how the test predicts adverse health outcome [1]. The
ideal study would validate FPG with maternal and fetal
outcome in a large cohort; but no such studies are
available.

FPG screening for GDM: studies with a selection bias

Sacks et al. [23] screened 4,661 pregnant women with
the 50-g GCT. In the 968 (21.2%) women with a posi-
tive screen who underwent the OGTT, 141 (3.1%)
women had GDM. The bias was that all the women did
not undergo the deWnitive OGTT, but only those with
a positive GCT. A threshold of 4.9 mmol/l (88 mg/dl)
gave a sensitivity/speciWcity of 80/40%.

Aguiar et al. [31] screened 261 pregnant women at
the State University Hospital of Rio de Janeiro, Brazil
with the 50-g GCT. Of the 100 women with the positive
test, only 77 underwent the 100-g OGTT using NDDG
criteria for diagnosis of GDM. They recommend using
a FPG threshold of 5.2 mmol/l (93 mg/dl), which
showed a sensitivity of 81.3% with a speciWcity of
74.4%.

Table 1 Diagnostic criteria for GDM

ADA American Diabetes Association, ADIPS Australasian Diabetes in Pregnancy Society, CDA Canadian Diabetes Association,
CNOGF National College of Obstetricians and Gynecologists in France, EASD, European Association for the Study of Diabetes, JDS
Japan Diabetes Society, NDDG National Diabetes Data Group, WHO World Health Organization

Criteria Popular in OGTT glucose 
load (g)

Diagnostic 
values

F 1 h 2 h 3 h

NDDG/O’Sullivan 
and Mahan

USA/North America 100 ¸2 5.8 10.6 9.2 8.1

Carpenter–Coustan USA/North America 100 ¸2 5.3 10 8.6 7.8
Sacks – 100 ¸2 5.6 10.8 8.9 –
ADA Multiple countries 100 ¸2 5.3 10 8.6 7.8
ADA Multiple countries 75 ¸2 5.3 10 8.6 –
ADPIS Australasia 75 ¸1 5.5 – 8.0 –
CDA Canada 75 ¸2 5.3 10.6 8.9 –
CNOGF France 100 ¸1 5.3 10 8.6 7.8
EASD Europe 75 ¸1 6.0 – 9.0 –
JDS Japan 75 ¸2 5.6 10 8.3 –
WHO (1985) – 75 ¸1 7.8 – 7.8 –
WHO (1999) Multiple countries 75 ¸1 7.0 – 7.8 –
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Agarwal et al. [32, 33] carried out two studies on
FPG as a screening test in their high-risk population.
Both the studies had a selection bias and used the 100-g
OGTT (ADA criteria) for the diagnosis of GDM. All
patients were screened, either clinically or with the 50-g
GCT. This resulted in a very high GDM prevalence in
an already high-risk population at 27 and 31.2%,
respectively, for the two studies.

Rey et al. [34] reported the performance of FPG on
a 75-g OGTT using the Canadian Diabetes Association
criteria, which are very similar to (but slightly more
stringent) the ADA criteria. This study had only 188
subjects; the AUC for FPG was 0.81 (95% CI: 0.72–
0.90). However, the women were prescreened by the
GCT, introducing a bias into assessing the FPG perfor-
mance.

Senanayake et al. [35] used FPG for screening a
high-risk population from Sri Lanka. The women were
preselected with risk-factor screening, giving a higher
GDM prevalence (27.7%), in their high-risk popula-
tion. A threshold of 4.7 mmol/l, yielded a sensitivity/
speciWcity of 82.7/67%.

FPG screening for GDM: studies without any selection 
bias

Reichelt et al. [36] performed a comprehensive study
using 5,010 women without any pre selection bias. The
FPG performed well to pick up the sub-category of
DM (2 h > 11.1 mmol/l), which had only 16/5,020
(0.3%) women but poorly in the majority sub-category
of gestational impaired glucose tolerance (GIGT,
2 h = 7.8–11.0 mmol/l) with 363/5,020 (7.2%) women.
At their suggested optimal threshold of 4.7 mmol/l,
both the sensitivity and speciWcity in the majority sub-
group of GIGT were an unacceptable 68%. If the
cut-oV was dropped to 4.5% mmol/l, the sensitivity/
speciWcity without sub-groupings (as most studies have
done) would be 81.5/54%, with 51% women less than
this threshold. Thus, nearly half of their patients would
have to undergo the OGTT, to pick up 80% who had
GDM. Despite their high false-positive rate, they try to
make a case (unsuccessfully, in our view) for FPG as a
screening test for GDM. Obtaining slightly worse false-
positive rate (57% vs. 46%), Sacks et al. [30] conclude
that FPG is not a useful test to screen for GDM as
should have been the conclusion of Reichelt’s study.

Peruchini et al. [28] showed an excellent perfor-
mance of the FPG, in their cohort of 520 pregnant
women. They used the ADA criteria with the 3 h, 100-
g OGTT. FPG showed an acceptable performance of
combined sensitivity and speciWcity. The study had no

pre-selection bias but the overall number of patients
was very small. This usefulness of the FPG as a screen-
ing test with the 3 h, 100-g OGTT using ADA criteria,
having never been duplicated, needs further validation
in a larger cohort.

Tam et al. [37] from the Chinese University of Hong
Kong, compared 50-g GCT, FPG, 2-h post-breakfast,
random glucose and plasma fructosamine in 942 preg-
nant women. The diagnosis of GDM, which was based
on WHO criteria, showed a prevalence of 13%. The
AUC for GCT, FPG and 2-h glucose were similar and
much better than random glucose and plasma fructos-
amine. They recommend that rather than using the
GCT or post-breakfast glucose, the FPG is a better test
for universal screening of GDM (threshold of
4.1 mmol/l.).

Agarwal et al. [38] conducted one study on 1,685
subjects, using the WHO (1999) diagnostic criteria on
the 75-g OGTT. The high-false-positive rate made the
FPG an inappropriate test for screening for GDM,
though it still had value in limiting the number of
OGTTs.

Agarwal et al. [39] argued that the variation in FPG
performance observed in many studies, may be due to
the diVering diagnostic criteria used. They compared
the eVect of four diVering diagnostic criteria applied to
same 75-g OGTT undergone by a cohort of 4,602 preg-
nant women. The performance of the FPG a screening
test was highly dependent upon the choice of the diag-
nostic criteria. It was a very useful test to screen for
GDM when the ADA criteria (as applied to the 75-g
OGTT) were used for making the diagnosis. With the
other three criteria (WHO, ADIPS and EASD), at an
acceptable sensitivity of 85%, the high FPR and poor
speciWcity would limit its utility as a screening test.

Table 2 summarizes some of the major studies on
FPG as a screening test for GDM. We have used a sen-
sitivity of 80–85% to compare the various studies. This
was chosen as the most popular test for GDM screen-
ing, the GCT, as pointed out earlier, showed a sensitiv-
ity of 79%. In general, the studies with a selection bias
are not of much use in assessing the value of FPG as a
screening test. The studies without a selection bias
show that FPG is dependent on the criteria used for
diagnosis of GDM. With the WHO criteria, three stud-
ies [36, 38, 39] conWrm that the poor speciWcity and
high-false-positive rate, would limit the usefulness of
FPG as a screening test. However with the ADA crite-
ria, two studies [28, 39] showed a good and acceptable
performance. Perucchini’s oft-quoted study [28] used
the 100-g OGTT, but had just 520 patients, and needs
to be replicated. The other [39] used the 75-g OGTT
and was carried out in a high-prevalence population.
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Moreover, the ADA criteria are usually applied to the
100-g OGTT and uncommonly to the 75-g OGTT, as
done in this study. Thus, more studies are needed to
reinforce these Wndings.

FPG screening for GDM: supplementary studies

Atilano et al. [24] tried to Wnd better alternatives to the
complicated screening and diagnostic algorithm for
GDM. They used the GCT with an abnormally ele-
vated glucose values to predict GDM. In 52 women
with a GCT result ¸10.3 mmol/l, only 57% had GDM;
even in those women with the GCT result ¸11 mmol/l,
only 69% had GDM. Thus, surprisingly, a very abnor-
mal GCT did not perform well to “rule-in” GDM. The
performance of an elevated FPG, despite the few
patients, was remarkable. An FPG ¸ 5.8 mmol/l pre-
dicted GDM in an impressive 96% of their 24 pregnant
women. They suggest that an elevated FPG alone may
be an “acceptable method of identifying GDM and it
may discriminate the highest-risk pregnancies compli-
cated by GDM.” They also recommended that the
FPG results should be validated in studies with larger
sample sizes, which have been done in subsequent
studies.

Maegawa et al. [25] compared multiple screening
tests for GDM in 749 pregnant women from 11 Japa-
nese hospitals. The diagnostic test was the 75-g OGTT
using criteria of the Japan Diabetes Society. A FPG

threshold of 4.7 mmol/l, reached a sensitivity/speciWcity
combination of 71.4/83% and 75/90.6% in the Wrst tri-
mester and at 24–28 weeks, respectively. However,
they had only 22 (2.9%) women who had GDM with 14
(63.6%) being diagnosed in the Wrst trimester and the
remaining 8 (36.4%) being diagnosed later.

FPG screening for GDM: early pregnancy

The latest bulletin of the ACOG acknowledges that
the beneWts of treating GDM, if it can be identiWed
early in pregnancy [7]. Glucose screening in early preg-
nancy can detect 40–96% of GDM, depending on the
population and gestational age of initial assessment
[40]. Most studies on early pregnancy screening of
GDM have used the 50-g GCT. In women with “early-
onset GDM,” glucose screening could avoid some dia-
betes-related complications like hydroamnios, preterm
delivery, neonatal hypoglycemia and perinatal death.
They are more likely to be hypertensive with higher
glycemic values and requiring insulin therapy [41].
Thus, they may represent a high-risk GDM sub-group;
an early diagnosis with treatment would result in better
prognosis [42].

Theoretically, FPG is not a good method to screen
for GDM in early pregnancy. GDM can be considered
as type 2 DM evolving in months, rather than years.
The worsening insulin resistance is initially compen-
sated by augmentation of insulin production, resulting

Table 2 Fasting plasma glucose threshold with speciWcity (Sp) corresponding to sensitivity (Se) about 80–85%

a Women in whom GDM is “ruled-out” if screened by FPG
b For abbreviations see Table 1
c Same study cohort analyzed by two diVerent criteria

Threshold 
(mmol/l)

n Se (%) Sp (%) GDM (%) Area under 
curve (AUC)

Number of women 
below threshold (%)a

OGTT glucose
load (g)

OGTT 
criteriab

Author 
[Reference]

Studies with selection bias
4.9 968 80.0 40.0 3.1 – – 100 NDDG Sacks [23]
5.2 261 81.3 74.4 9.6 – – 100 NDDG Aguiar [31]
4.6 188 86.0 48.7 11.2 0.81 – 75 CDA Rey [34]
4.7 271 82.7 67.0 27.7 0.82 – 75 WHO (1999) Senanayake [35]
4.4 430 87.1 61.2 27.0 – – 100 ADA Agarwal [32]
5.0 1,276 82.1 74.8 31.0 – – 100 ADA Agarwal [33]

Studies with no selection bias
4.5 5,010 81.5 54.0 7.6 – 51.3 75 WHO (1985) Reichelt [36]
4.1 942 >70 – 13.0 0.766 – 75 WHO (1985) Tam [37]
4.7 1,685 78.1 32.2 19.8 0.639 30.1 75 WHO (1999) Agarwal [38]
4.6 4,602 82.0 36.8 21.3 0.690 32.8 75 WHO (1999)c Agarwal [39]
4.8 520 81.0 76.0 10.2 0.897 70.2 100 ADA Peruchini [28]
5.0 4,602 84.6 76.1 14.7 0.882 67.2 75 ADAc Agarwal [39]

Studies in early pregnancy
4.7 708 79.9 27.5 25.9 0.579 25.6 75 WHO (1999) Agarwal [40]
4.6 4,507 80.0 43.0 6.7 0.70 41.4 75 Sacks Sacks [30]
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in a normal fasting glucose. Therefore, as in type 2 DM,
the initial abnormality is only post-prandial [16]. Thus,
FPG will miss some of those in the early, post-prandial
phase. This was conWrmed by Sack’s study on FPG
screening in early pregnancy [30]; this study is undoubt-
edly the most-comprehensive and the best-designed
study among all the studies in this review. The conclu-
sion was that the false-positive rate, being very high at
57% obviates its use as a screening test in early preg-
nancy. Similar high-false-positive rates were obtained in
other studies on FPG as a screening test in early preg-
nancy [40]. But with advancing pregnancy, as the
patient becomes more glucose intolerant, the FPG may
have potential to screen for GDM, later in pregnancy.

In high-risk populations, the case for universal
screening during early pregnancy, is strong. The inci-
dence of type 2 DM is increasing world-over and it is
occurring more and more at a younger age [11]. As
these young women become pregnant, pregnancy is the
Wrst time they would be tested for glucose intolerance.
Thus, testing all women during early pregnancy is all
the more necessary in high-risk populations to identify
every woman with pregestational diabetes.

Value of the FPG to simplify the diagnostic approach

The OGTT is often used as both, the screening and the
diagnostic test for GDM. This one-step method is
advocated by the ADA for high-risk populations. In
regions using this approach, the FPG has another
potential use: it can be used to limit the number of
OGTTs with minimal loss of sensitivity.

A two threshold “rule-in and rule-out” algorithm
has been proposed to achieve this purpose [33]. BrieXy,
two (instead of one) cut-oV values are used for a
screening test (FPG, in this case). The higher cut-oV,
which has an inherently increased speciWcity, is used to
“rule-in” the disease under consideration (GDM);
while the lower cut-oV with its innately increased sensi-
tivity is used to “rule-out” the disease. Subjects who
have FPG values, in between these two selected
thresholds, are considered “indeterminate” and
require the OGTT. Thus, initial testing by FPG can sig-
niWcantly decrease the number of the OGTTs needed
for the diagnosis of GDM [38, 39].

In such populations, the laboratory should oVer
FPG on a stat basis. Based on the result, the decision to
stop or proceed with the OGTT can be made: (a) with
the higher FPG threshold, it may be possible to “rule-
in” GDM in a reasonable number of women using the
FPG alone with 100% speciWcity. The smaller the
numerical value of this FPG threshold in the diagnostic

criteria (Table 1), the more the number of women who
could be “ruled-in” with GDM, and (b) Also, the lower
FPG cut-oV chosen (in this two-threshold algorithm)
can “rule-out” GDM in additional women, who also
would not need the OGTT. As seen in Table 2, the
number of women below this selected threshold can
vary from 25 to 70%, in whom the OGTT can be
avoided. Overall, using this algorithm, the FPG could
potentially avoid nearly three-fourths (ADA criteria)
to over one-third of the OGTTs, depending on the cri-
teria, which were used for the diagnosis of GDM [39].
Other countries and regions, using alternate tests like
the GCT, may Wnd it cost-eVective to screen with the
one-step OGTT with the FPG helping to economize
and simplify the diagnostic approach.

Conclusions

Based on the available data, the FPG has two prime
uses: (1) FPG as a screening test using one-threshold
value: most studies, as pointed in this review, show that
FPG is a more sensitive than speciWc test for GDM
screening. Thus, initial testing by FPG would be more
useful to “rule-out” rather than “rule-in” GDM. The
utility of the FPG as a screening test appears to be
dependent upon the diagnostic criteria used. When the
ADA diagnostic criteria are used with the 75-g [39] or
the 100-g OGTT [28], it appears to be a good test for the
screening of GDM. With the other criteria, including the
commonly used WHO diagnostic criteria, the poor spec-
iWcity at any acceptable sensitivity, poor positive predic-
tive value and high-false-positive rate, would limit its
usefulness as a screening test. (2) FPG as a screening test
using two-threshold values: in populations using or con-
sidering the one-step approach to screening and diagno-
sis of GDM, the FPG could help to avoid 30–70% of the
demanding OGTT, again, depending on the diagnostic
criteria used for GDM diagnosis [38, 39].

More studies from diVerent populations, without
any selection bias, are needed. Only such larger stud-
ies, especially those validating the use of FPG against
pregnancy outcome [43], will assess its real value as a
screening test for GDM.

References

1. Brody SC, Harris R, Lohr K (2003) Screening for gestational
diabetes: a summary of the evidence for the U.S. Preventive
Services Task Force. Obstet Gynecol 101:380–392

2. Agarwal MM, Dhatt GS, Punnose J, Koster G (2006) Gesta-
tional diabetes remains a riddle wrapped in a mystery inside
an enigma. Acta Obstet Gynecol Scand 85:763
123



Arch Gynecol Obstet (2007) 275:81–87 87
3. Greene MF (1997) Screening for gestational diabetes mell-
itus. N Engl J Med 337:1625–1626

4. Vogel N, Burnand B, Vial Y, Ruiz J, Paccaud F, Hohlfeld P
(2000) Screening for gestational diabetes: variation in guide-
lines. Eur J Obstet Gynecol Reprod Biol 91:29–36

5. Gestational Diabetes Mellitus (2004) Position statement
American Diabetes Association. Diab Care 27(Suppl 1):S88–
S90

6. World Health Organization (1999) DeWnition, diagnosis and
classiWcation of diabetes mellitus and its complications. Part
1. Diagnosis and classiWcation of diabetes mellitus. Report of
a WHO Consultation, WHO, Geneva

7. American College of Obstetricians, Gynecologists (2001)
Clinical management guidelines for obstetrician–gynecolo-
gists. Gestational diabetes. ACOG Practice Bulletin 30.
Obstet Gynecol 98:525–538

8. Canadian Diabetes Association Clinical Practice Guidelines
Expert Committee (2003) Canadian Diabetes Association Clin-
ical Practice Guidelines for the Prevention and Management of
Diabetes in Canada. Can J Diabetes 27(Suppl 2):S99–S105

9. The Australasian Diabetes in Pregnancy Society (1998) Ges-
tational diabetes mellitus guidelines. Med J Aust 169:93–97

10. Report of the Pregnancy and Neonatal Care Group of
the European Association for the Study of Diabetes (1996)
Diabet Med 13:S43–S53

11. Agarwal MM, Dhatt GS, Punnose J, Koster G (2005) Gesta-
tional diabetes: dilemma caused by multiple international
diagnostic criteria. Diabet Med 22:1731–1736

12. Greene MF, Solomon CG (2005) Gestational diabetes mell-
itus—time to treat. N Engl J Med 352:2544–2546

13. National Collaborating Centre for Women’s, Children’s
Health (2003) Antenatal care: routine care for the healthy
pregnant woman. RCOG Press, London

14. Scott DA, Loveman E, McIntyre L, Waugh N (2002) Screen-
ing for gestational diabetes: a systematic review and economic
evaluation. Health Technol Assess 6:1–172

15. Agarwal MM, Dhatt GS, Punnose J, Koster G (2005) Gesta-
tional diabetes: a reappraisal of HBA1c as a screening test.
Acta Obstet Gynecol Scand 84:1159–1163

16. Hanna FWF, Peters JR (2002) Screening for gestational
diabetes; past, present and future. Diabet Med 19:351–358

17. Tuomilehto J (2002) Point: a glucose tolerance test is impor-
tant for clinical practice. Diab Care 25:1880–1882

18. Davidson MB (2002) Counterpoint: the oral glucose toler-
ance test is superXuous. Diab Care 25:1883–1885

19. Agarwal MM, Punnose J, Dhatt GS (2004) Gestational diabe-
tes: problems associated with the oral glucose tolerance test.
Diab Res Clin Pract 63:73–74

20. Rey E (1999) Screening for gestational diabetes mellitus. Br
Med J 319:798–799

21. BMA (2004) Diabetes mellitus: an update for healthcare pro-
fessionals. http://www.bma.org.uk/ap.nsf/Content/Diabetes/
$Wle/diabetes.pdf

22. Mortensen HB, Molsted-Pedersen L, Kuhl C, Backer P
(1985) A screening procedure for diabetes in pregnancy.
Diabete Metab 11:249–253

23. Sacks DA, Greenspoon JS, Fotheringham N (1992) Could the
fasting plasma glucose assay be used to screen for gestational
diabetes? J Reprod Med 37:907–909

24. Atilano LC, Lee-Parritz A, Lieberman E, Cohen AP, Barbi-
eri R (1999) Alternative methods of diagnosing gestational
diabetes mellitus. Am J Obstet Gynecol 181:1158–1161

25. Maegawa Y, Sugiyama T, Kusaka H, Mitao M, Toyoda N
(2003) Screening tests for gestational diabetes in Japan in the
1st and 2nd trimester of pregnancy. Diab Res Clin Pract
62:47–53

26. The DECODE Study Group (Diabetes Epidemiology: Col-
laborative Analysis Of Diagnostic Criteria in Europe) (1999)
Glucose tolerance and mortality: comparison of WHO and
American Diabetes Association diagnostic criteria. Lancet
354:617–621

27. DECODE Study (Diabetes Epidemiology: Collaborative
Analysis Of Diagnostic Criteria in Europe) (1999) Conse-
quences of the new diagnostic criteria for diabetes in older
men and women. Diab Care 22:1667–1671

28. Perucchini D, Fischer U, Spinas GA, Huch R, Huch A, Leh-
mann R (1999) Using fasting plasma glucose concentrations
to screen for gestational diabetes mellitus: prospective popu-
lation based study. BMJ 319:812–815

29. Henderson AR (1993) Assessing test accuracy and its clinical
consequences: a primer for receiver operating characteristic
curve analysis. Ann Clin Biochem 30:521–539

30. Sacks DA, Chen W, Wolde-Tsadik G, Buchanan TA (2003)
Fasting plasma glucose test at the Wrst prenatal visit as a screen
for gestational diabetes. Obstet Gynecol 101:1197–1203

31. de Aguiar LG, de Matos HJ, de Brito Gomes M (2001) Could
fasting plasma glucose be used for screening high-risk outpa-
tients for gestational diabetes mellitus? Diab Care 24:954–955

32. Agarwal MM, Hughes PF, Ezimokhai M (2000) Screening for
gestational diabetes in a high risk population using fasting
plasma glucose. Int J Gynecol Obstet 68:147–148

33. Agarwal MM, Hughes PF, Punnose J, Ezimokhai M (2000)
Fasting plasma glucose as a screening test for gestational dia-
betes in a multi-ethnic, high-risk population. Diabet Med
17:720–726

34. Rey E, Hudon L, Michon N, Boucher P, Ethier J, Saint-Louis
P (2004) Fasting plasma glucose versus glucose challenge test:
screening for gestational diabetes and cost eVectiveness. Clin
Biochem 37:780–784

35. Senanayake H, Seneviratne S, Ariyaratne H, Wijeratne S
(2006) Screening for gestational diabetes mellitus in southern
Asian women. J Obstet Gynaecol Res 32:286–291

36. Reichelt AJ, Spichler ER, Branchtein L, Nucci LB, Franco
LJ, Schmidt MI (1998) Fasting plasma glucose is a useful test
for the detection of gestational diabetes. Brazilian Study of
Gestational Diabetes (EBDG) Working Group. Diab Care
21:1246–1249

37. Tam WH, Rogers MS, Yip SK, Lau TK, Leung TY (2000)
Which screening test is the best for gestational impaired glu-
cose tolerance and gestational diabetes mellitus? Diab Care
23:1432

38. Agarwal MM, Dhatt GS, Punnose J, Koster G (2005) Gesta-
tional diabetes in a high-risk population: using the fasting
plasma glucose to simplify the diagnostic algorithm. Eur J
Obstet Gynecol Reprod Biol 120:39–44

39. Agarwal MM, Dhatt GS, Punnose J (in press) Gestational
diabetes: utility of fasting plasma glucose as a screening test
depends upon the diagnostic criteria. Diabet Med

40. Agarwal MM, Dhatt GS, Punnose J, Zayed R (in press) Gesta-
tional diabetes: fasting and post-prandial glucose as Wrst prena-
tal visit screening tests in a high-risk population. J Reprod Med

41. Svare JA, Hansen BB, Molsted-Pedersen L (2001). Perinatal
complications in women with gestational diabetes mellitus.
Acta Obstet Gynecol Scand 80:899–904

42. Bartha JL, Martinez-Del-Fresno P, Comino-Delgado R
(2000) Gestational diabetes mellitus diagnosed during early
pregnancy. Am J Obstet Gynecol 182:346–350

43. Ouzilleau C, Roy MA, Leblanc L, Carpentier A, Maheux P
(2003) An observational study comparing 2-hour 75-g oral
glucose tolerance with fasting plasma glucose in pregnant
women: both poorly predictive of birth weight. CMAJ
168:403–409
123


	Fasting plasma glucose as a screening test for gestational diabetes mellitus
	Abstract
	Introduction
	Justification of screening for GDM
	Performance requirements of screening tests for GDM
	Diagnosis and diagnostic criteria for GDM
	Advantages of FPG as a screening test for GDM
	Historical overview
	Problems with studies on FPG as a screening test for GDM
	FPG screening for GDM: studies with a selection bias
	FPG screening for GDM: studies without any selection bias
	FPG screening for GDM: supplementary studies
	FPG screening for GDM: early pregnancy
	Value of the FPG to simplify the diagnostic approach
	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


