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Currently, there is no international unanimity regarding the timings, the optimal cut-off points, and standardized methods of screening or
diagnosis of gestational diabetes mellitus (GDM). The screening guidelines and recommendations for GDM evolved over time; concise
information has been presented here in the review. We searched electronic databases for various guidelines for screening of GDM in PubMed,
Medical Literature Analysis and Retrieval System Online (MEDLINE), Embase, Cochrane, Google Scholar, Scopus, Guidelines International
Network (GIN library), National Guidelines Clearinghouse (NGC); Web sites of relevant organizations; and trial registries. The mesh headings
derived after reviewing the articles and were used to further search the articles are: (“Screening Guidelines GDM” or “Screening Criteria for
GDM?”) and (“Glucose Intolerance in Pregnancy” or “Gestational Diabetes Mellitus”). The articles published from 1960 till December 2022
were included. Key outcomes included the prevalence of GDM is 14.6% according to the International Association of Diabetes and Pregnancy
Study Groups (IADPSG) criteria and 13.4% according to Diabetes in Pregnancy Study Group India (DIPSI) criteria, making the DIPSI criterion
a cost-effective method for low-resource settings. The IADPSG) criterion diagnoses and treats GDM earlier, thus reducing the complications
associated with GDM in the mother and newborn. The IADPSG criteria at a cut-off of >140 mg/dL have a sensitivity of 81% and specificity
of 93%, whereas the World Health Organization (2013) criteria at the same cut-off has a lower sensitivity of 59% and specificity of 81%.
The risk factors of having GDM are family history, history during past pregnancy, medical history, multiple current pregnancies, and raised
hemoglobin Alc. The screening guidelines have been developed by different organizations and institutions over the years. The guidelines with
the threshold values for screening and their standardization for detecting GDM in Indian mothers are yet to be established.
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BACKGROUND

Gestational diabetes mellitus (GDM) is a variable degree of
glucose intolerance with the onset during the pregnancy.!"
It is evident in the second half of the pregnancy due to the
intense physiological insulin resistance due to the placental
hormones.?! In high-income countries, the prevalence of
GDM is around 5 to 7%, whereas in India, being the diabetic
capital of the world, the prevalence is from 4 to 18%.5! Women
who have GDM, are at an increased risk of adverse maternal
outcomes such as hypertension during pregnancy, urinary
tract infection, and hydramnios; and perinatal outcomes, such
as macrosomia, trauma during birth, congenital anomalies,
stillbirths, and metabolic abnormalities. They are at an
increased risk of developing obesity and type II diabetes
during their lifetime.[** Therefore, it is essential to detect
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and diagnose GDM at the earliest, and appropriate treatment
prevents further complications.

However, the current guidelines for the screening, diagnosis,
and management of GDM are different between various
medical institutes and among different countries. The global
consensus regarding timing, last meal timing (fasting/
nonfasting), method (calorimeter assay/enzyme assay),
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glucose load (75 or 100 g), sample (venous/capillary), and the
optimal cut-off points for screening are variable. Also, there
are disputes regarding the cost-effectiveness, accuracy, and
efficacy of an approach for screening GDM.

The Government of India recommends screening of all
pregnant women for GDM as per the National Guidelines for
Diagnosis and Management of GDM, which were updated
in Dec 2014 and Feb 2018, respectively, where diagnosis is
based on the recommendations given by the World Health
Organization (WHO).[¥! The other two most commonly used
criteria in India are the Diabetes in Pregnancy Study Group of
India criteria (DIPSI, 2004) and the International Association
of Diabetes and Pregnancy Study Group (IADPSG, 2010).
The current review of guidelines comprehensively collates
recommendations of the various international and national
societies and organizations for the screening of GDM.

MATERIAL AND METHODS

We searched electronic databases for various guidelines for
screening of GDM in PubMed, Medical Literature Analysis
and Retrieval System Online (MEDLINE), Embase, Cochrane,
Google Scholar, Scopus, Guidelines International Library (GIN
library), National Guidelines Clearinghouse (NGC); Web sites
of relevant organizations; and trial registries. The mesh headings
derived after reviewing the articles and were used to further
search the articles are: (“Screening Guidelines GDM” OR
“Screening Criteria for GDM”’) AND (“Glucose Intolerance in
Pregnancy” OR “Gestational Diabetes Mellitus”). The articles
which are published in the English language were included in
the study, and the unpublished literature was excluded. The
articles published from 1960 till December 2022 were included.
We have reviewed all the studies that compared any screening
test with the other screening tests available for GDM.

ResuLts

Please refer to Tables 1-3 for the details of the results. See
Figure 1 for the timeline of various screening and diagnostic
criteria for GDM.

Discussion

The current review of the screening approaches for GDM
includes 24 guidelines published to date. The Hyperglycemia
and Adverse Pregnancy Outcome (HAPO) study done in 2008,
was performed mainly in the Caucasian population and did
not include the Asian countries, including India. This led to
different opinions in the clinical practice.

The only outcome-based criterion is the IADPSG criteria, which
is based on the results of the HAPO study. Waters et al., in a
study done in 2016, found that the IADPSG criteria for GDM
diagnosis is associated with an increased frequency of women
being diagnosed with GDM compared to other criteria and had
higher frequencies of adverse pregnancy outcomes compared
to women with no GDM.! These adverse outcomes in mothers

were an increase in lower segment cesarean section (LSCS)
and preeclampsia, and neonates had higher birth weight and
cord C-peptide levels.?! The study done by Kim et a/.,522019
reported increased maternal and neonatal complications in the
women diagnosed with GDM by the IADPSG criteria. In the
systematic review and meta-analysis done by Tehrani et al., it
has been reported that adverse maternal outcomes increase in
women having GDM, irrespective of the screening approach
or diagnostic classification used.>”

Another preferred criterion is the DIPSI guideline, a simple
and convenient method as it does not require overnight
fasting or multiple blood glucose measurements. The DIPSI
criteria for GDM diagnosis have been found to have lower
sensitivity compared to the WHO (1999) criteria and the
IADPSG criteria, according to Mohan et al.,*31 2014. Only
a small proportion of women diagnosed with GDM by the
WHO 1999 criteria or the IADPSG criteria were identified
by the DIPSI criteria. The potential differences in pregnancy
outcomes for women with GDM screened by either the DIPSI
criteria or the IADPSG criteria are evident.** According to
Seshiah et al.,!'® the prevalence of GDM is 14.6% according
to IADPSG criteria and 13.4% according to DIPSI criteria,
with the conclusion that the DIPSI criterion is a cost-effective
method for low-resource settings. These findings highlight
the importance of considering the specific criteria used for
GDM screening and diagnosis in order to accurately identify
and manage women at risk for adverse pregnancy outcomes.
There is a debate regarding the various harms, unnecessary
interventions, and cost-effectiveness of diagnosing mild
hyperglycemia and overdiagnosis of GDM.

The DIPSI criterion is a one-step screening with a 75 g oral
glucose tolerance test (OGTT), while the Carpenter-Coustan
criteria is a two-step process involving a 50 g glucose challenge
test followed by a 100 g OGTT. The National Institutes
of Health (NIH), American College of Obstetricians and
Gynecologists (ACOGQG), and Society of Obstetricians and
Gynaecologist of Canada (SOGC) guidelines are a two-step
strategy. In the ACOG guideline, GCT with 50 g glucose is
done in a nonfasting state, and if the value is more than 7.8
mmol/L, a confirmed diagnosis is made by 3-h OGTT.!'¥
The WHO recommends a fasting OGTT, while the American
Diabetes Association (ADA) allows nonfasting OGTT. This
inconsistency in screening guidelines can lead to variations
in diagnosing GDM. For example, a pregnant woman with
borderline fasting glucose levels might receive different
recommendations based on which guideline is followed.

The timing of screening also varies. The ADA suggests early
screening for women at risk and universal screening between
24-28 weeks, whereas the National Institute for Healthcare
Excellence of the UK (NICE) recommends screening at
24-28 weeks. This inconsistency can affect when GDM is
detected and treated. Different guidelines consider diverse risk
factors. For example, the DIPSI criteria emphasize universal
screening in India due to the high prevalence of GDM risk
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Table 1: The tabulation of the various established guidelines for screening for GDM according to various dimensions

offered by each of the screening tests

*Criteria Scope of approach Approach Pregnancy Stage Glucose Load
O’ Sullivan and Screening Diagnostic 2 Step Screening at 24-28 weeks 50 gm GCT Followed by 100 g
Mahan (1964)7) OGTT
NDDG, (1979)® - Diagnostic 2 Step 24-28 weeks 50 g GCT Followed by 100 g
OGTT
WHO (Organizacion - Diagnostic 1 Step 24-28 weeks 75¢g
Mundial de la Salud)
(OMS, 1980)
C-C criteria (1982)") - Diagnostic 2 Step 24-33 weeks 50 g GCT Followed by 100 g
OGTT
ADIPS (1991)t1 Screening Diagnostic 2 Step 24-28 weeks Initially, 50 g GCT followed by 75
g OGTT
WHO (1999)t1 - Diagnostic 2 Step 24-28 weeks 75 g OGTT
DIPSI (2004)!12 Screening Diagnostic 1 Step All Pregnant 75 g GCT
HAPO (2008)!"! - Diagnostic 1 Step 24-32 weeks 75 g OGTT
TADPSG (2010)!4 - Diagnostic 1 Step Screening for at-risk, 75 g OGTT
Subsequently, at
24-28 weeks
WHO (2013)% Screening Diagnostic 1 Step All pregnant or risk 75 g OGTT
factor-based
NIH (2013)!! Screening Diagnostic 2 Step 24-28 weeks 50 g GCT followed by 75 g OGTT.
Endocrine Society Screening Diagnostic 1 Step 24-28 weeks Fasting,
(2013)07 75 g OGTT
GDA (2014)") Screening Diagnostic 1 Step (during 24-27+6 week 75 g OGTT
screening 2 Step)
USPSTF (2014)2% Screening Diagnostic ~ Both 1 and 2 24-28 weeks 50 g GCT followed by 100 g
Step OGTT
EBCOG (2015)2! Screening Diagnostic 1 Step 24-28 weeks 75 g OGTT
IFIGO (2015)2% Screening Diagnostic 1 Step 24-28 weeks 75¢g
OGTT
ADA (2015)> To do FPG, HbAIC, Diagnostic 1 Step, Endorses Risk-based screening, 75 g OGTT
or RPG at first visit, IADPSG Screening at 24-28 weeks
risk-based screening
50 g GCT, irrespective ~ Diagnostic 2 Step At 24-28 weeks 100 g OGTT
of last meal
NICE (2015)14 Screening Diagnostic 1 Step 24-28 weeks 75 g OGTT
HKCOG (2016)1! Screening Diagnostic 2 Step 24-28 weeks 50 g GCT followed by 75 g OGTT
SOGC (2019)2¢ Screening Diagnostic 2 Step 24-28 weeks 50 g GCT followed by 75 g OGTT.
1f<7.8 mmol/L, no further test is required
ACOG (2018)12" Screening Diagnostic 2 Step 24-28 weeks Fasting,
50 g GTT, followed by 100 g OGTT
CDA (2018)&¥ Screening Diagnostic 2 Step 24-28 weeks Fasting,
75 ¢ OGTT
National guidelines Screening Diagnostic 1 Step Early screening for women  Fasting,
by Government of with risk factors and all 75 g OGTT
India (2018) ANC at 24-28 weeks
QCG (2021) Screening Diagnostic 2 Step 24-28 weeks 50 g GCT followed by
75 g OGTT
*Criteria Threshold values for diagnosis Report of the Contains
Fasting/Nonfasting 1h 3h guid_eline process  Guidelines for
given or not management
O’ Sullivan and Fasting, >140 mg/dL (7.8 >165 mg/ >145 mg/dL >125 mg/dL No No
Mahan (1964)1"! mmol/L). dL (9.2 (8.1 mmol/L) (6.9 mmol/L)
Whole Blood mmol/L)
NDDG, (1979) Fasting, >105 mg/dL >190 mg/dL >165 mg/dL >145 mg/dL No No
(5.8 mmol/L). (10.6 mmol/L) (9.2 mmol/L) (8.1.mmol/L)
Venous plasma
Contd...
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Table 1: Contd...

*Criteria Threshold values for diagnosis Report of the Contains

Fasting/Nontasting 1h 2h 3h guid_eline process  Guidelines for
given or not management

WHO (Organizacion  Fasting, >126 mg/dL - >140 mg/dL - No No

Mundial de la (7.0 mmol/L). (>7.8 mmol/L)

Salud) (OMS, 1980)  Venous plasma

C-C criteria Fasting, >95 mg/dL >180 mg/dL >155 mg/dL >140 mg/dL No No

(1982)°1 (>5.3 mmol/L). (10.0 mmol/L) (8.6 mmol/L) (7.8 mmol/L)
Venous plasma

ADIPS (1991)1 Fasting, >100 mg/dL >180 mg/dL >144 mg/dL Not required Yes No
(>5.5 mmol/L). Venous plasma (>10.0mmol/L) (>8.0 mmol/L)

WHO (1999)' Fasting>126 mg/dL Not required >140 mg/dL Not required No No
(>7.0 mmol/L). (7.8 mmol/L)
Venous plasma

DIPSI (2004)1") Not required, Not required >140 mg/dL Not required Yes Yes
Whole blood (7.8 mmol/L)

HAPO (2008)!"! Fasting, 92 mg/dL >180 mg/dL 153 mg/dL Not required Yes No
(>5.8 mmol/L), Venous plasma (>11.1 mmol/L)

IADPSG (2010)!' Fasting, >92 mg/dL (5.1 >180 mg/dL >153 mg/dL Not required Yes No
mmol/L). Venous plasma 10 mmol/L) (8.5 mmol/L)

WHO (2013)!3 92-125 mg/dL (>5.1 mmol/L) 180 mg/dL 153-199 mg/dL. Not required Yes Yes

(>10.0mmol/L) (> 8.5 mmol/L)

NIH (2013)! Fasting, > 92 mg/dL >180 mg/dL >153 mg/dL Not required Yes No
(5.1 mmol/L (10.0 mmol/L) (8.5 mmol/L)

Endocrine Society Fasting, 92—125 mg/dL >180 mg/dL 153-199 mg/dL Not required Yes Yes

(2013)7 (5.1-6.9 mmol/L) (> 10 mmol/L)  (8.5-11.0mmol/L)

GDA (2014)1") Fasting, >92 mg/dL >180 mg/dL >153 mg/dL Not required Yes Yes
(5.1 mmol/L) (10 mmol/L) (8.5 mmol/L)

USPSTF (2014)2% Fasting, According to >180 mg/dL >155mg/dL (>  >140 mg/dL No Yes
C-C criteria >95 mg/dL (>10 mmol/L) 8.6 mmol/L) (>7.8mmol/L)
(>5.3 mmol/L)

EBCOG (2015)121 Fasting, >92 mg/dL >180 mg/dL >153 mg/dL Not required Yes Yes
(>5.1 mmol/L) (>10.0mmol/L) (>8.5 mmol/L)

IFIGO (2015)1% Fasting, >92 mg/dL >180 mg/dL >153 mg/dL Not required Yes Yes
(=5.1 mmol/L) (>10.0mmol/L) (>8.5 mmol/L)

ADA (2015)23 Fasting, >92 mg/dL >180 mg/dL >153 mg/dL >140 mg/dL Yes Yes
(5.1 mmol/L) (FPG Diagnostic) (10.0 mmol/) (8.5 mmol/)
>95 mg/dL (5.5 mmol/L) >140 mg/dL >155 mg/dL >140 mg/dL Yes Yes

(7.8 mmol/L) (8.6 mmol/L) (7.8 mmol/L)

NICE (2015)14 Fasting, >100 mg/dL not required >140 mg/dL Not required No Yes
(5.6 mmol/L) (7.8 mmol/L)

HKCOG (2016)1! Fasting, >92 mg/dL >180 mg/dL >153 mg/dL Not required Yes Yes
(>5.1 mmol/L) (>10.0mmol/L) (>8.5 mmol/L)

SOGC (2019)2¢ Fasting, >95 mg/dL >191 mg/dL >162 mg/dL Not required Yes No
(5.3 mmol/L) (>10.6mmol/L) (>9.0 mmol/L)

ACOG (2018)127 Nonfasting (First time) >180 mg/dL >153 mg/dL >140 mg/dL Yes Yes
Second time, >95 mg/dL (10.0 mmol/L) (8.5 mmol/L) (7.8 mmol/L)

CDA (2018)2% >95 mg/dL >191 mg/dL >160 mg/dL Not required Yes Yes

National guidelines Not required Not required >140 mg/dL Not required Yes Yes

by Government of

India (2018)'

QCG (2021)> Fasting, >92 mg/dL >180 mg/dL >153 mg/dL Not required Yes Yes
(5.1 mmol/L) (10.0 mmol/L) (8.5 mmol/L)

* National Diabetes Data Group (NDDG, 1979), Carpenter-Coustan criteria (C-C, 1982), Australasian Diabetes in Pregnancy Society (ADIPS, 1991),
World Health Organization (WHO, 1999), Diabetes in Pregnancy Study Group of India criteria (DIPSI, 2004), Hyperglycemia and Adverse Pregnancy
Outcome (HAPO, 2008), International association of diabetes and pregnancy study group (IADPSG, 2010), World health organization (WHO-2013),
National Institutes of Health (NIH, 2013), Endocrine Society Clinical Practice Guideline (Endocrine Society), 2013, German Diabetes Association/German
Association for Gynecology and Obstetrics, 2014 (GDA), United States Preventive Services Task Force (USPSTF, 2014), European Board and College of
Obstetrics and Gynecology (EBCOG, 2015), International Federation of Gynecology and Obstetrics (FIGO, 2015), American Diabetes Association (ADA,
2015), National Institute for Healthcare Excellence of the UK. (NICE, 2015), Hong Kong College of Obstetricians & Gynaecologist (HKCOG, 2016),
Society of Obstetricians and Gynaecologist of Canada (SOGC, 2019), American College of Obstetricians and Gynecologist (ACOG, 2018), Canadian
Diabetes Association (CDA, 2018), Queensland Clinical Guideline (QCG, 2021), fasting plasma glucose (FPG)
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Table 2: The sensitivity and specificity at different thresholds for the established approaches of screening criteria for

gestational diabetes mellitus

Index test Criteria Cut-off Sensitivity  Specificity
50 g oral glucose
O’Sullivan and Mahan (1964) 130 mg/dL 79% 87%
C-C criteria >140 mg/dL 81.9% 81.8%
NDDG, 1979 >140 mg/dL 85% 81.2%
C-C criteria >135 mg/dL 93.3% 78.9%
TADPSG criteria >140 mg/dL 8% 93%
Fasting plasma glucose test
C-C criteria 85 mg/dL 88% 73%
C-C criteria 90 mg/dL 81% 82%
IADPSG criteria 80 mg/dL >90% -
100 g OGTT or 75 g OGTT
C-Coustan criteria, NDDG criteria, 1999 WHO criteria, or the CDA criteria 140 mg/dL 70-88% 69-89%
C-Coustan criteria, NDDG criteria, WHO criteria (1999), or the CDA criteria 130 mg/dL 88-99% 66-77%
75 ¢ OGTT WHO criteria (2013) (IADPSG recommendation) 140 mg/dL 59.6% 81%
135 mg/dL 66.2% 76.1%
130 mg/dL 72.4% 70.2%
125 mg/dL 77.6% 64.2%
DIPSI criteria (2006) >40 mg/dL 79% 97%
Fasting plasma glucose WHO South East Asian region 140 mg/dL 81.0% 70.0%
100 g OGTT WHO South East Asian region 140 mg/dL 79.0% 74.0%
75 g OGTT WHO South East Asian region 140 mg/dL 76.0% 97.0%

C-C=Carpenter-Coustan criteria, OGTT=oral glucose tolerance test , IADPSG=International Association of Diabetes and Pregnancy Study Groups,
NDDG=National Diabetes Data Group, DIPSI=Diabetes in Pregnancy Study Group India, WHO=World Health Organization

Table 3: The comparison of potential differences in
pregnancy outcomes for women with GDM screened by
either the DIPSI criteria or the IADPSG criteria

Pregnancy Outcomes  DIPSI Screening  IADPSG Screening

Birth weight Variable May lead to
macrosomia

Preterm birth Variable Slightly increased risk

Neonatal hypoglycemia Possible Possible

Cesarean delivery Variable Slightly increased risk

Gestational Variable Possible association

hypertension

Glucose control
crucial

Intervention needed Possibly lifestyle

modification

IADPSG=International Association of Diabetes and Pregnancy
Study Groups, DIPSI=Diabetes in Pregnancy Study Group India,
GDM=gestational diabetes mellitus

factors, including ethnic background and family history. In
contrast, other guidelines might not prioritize the same factors.

While comparing the IADPSG criteria and the NICE criteria,
it is observed that IADPSG has lower fasting glucose, an
additional 1-h glucose level, and a higher 2-h glucose value.?¥
In the study by Yuanying He, et al., comparing the IADPSG
and NICE diagnostic criteria for GDM, the authors concluded
that the IADPSG criterion is more favorable than NICE for
identifying unfavorable pregnancy outcomes among Hispanic
and Asian women.*” Benhalima K et al., with a focus on
diagnostic accuracy, show that GCT has moderate diagnostic
accuracy in the two step screening for GDM using the 2013

WHO guidelines. The GCT threshold, when lowered to 130
mg/dL (7.2 mmol/L), the sensitivity rates are 70% and low
specificity of 50 to 60%, leading to more false positives, thus
overdiagnosing GDM.F!

The strength, rigorousness of development, involvement of various
stakeholders, and the independent editorial board to analyze the
reliability of the recommendation by a screening guideline is
important. The Grading of Recommendations Assessment,
Development and Evaluation (GRADE) was used to assess the
quality of evidence, and the format was followed for the WHO,
International Federation of Gynecology and Obstetrics (FIGO),
NICE, and Endocrine Society (ES) guidelines. Some guidelines,
such as the ADA, developed an ADA evidence-grading system
to update their guidelines. NIH guidelines used the Agency for
Healthcare Research and Quality to evaluate literature and build
their guidelines. There was no clear description of the process of
guideline development or assessment for the European Board and
College of Obstetrics and Gynecology (EBCOG), Australasian
Diabetes in Pregnancy Society (ADIPS), Hong Kong College
of Obstetricians and Gynaecologist (HKCOG), and Queensland
Clinical Guideline (QCG). Independent guidelines developing
group or board members’ details were shared by the IADPSG,
WHO, and ADA guidelines.

The strongly recommended criteria are WHO-2013,
NICE (2015), ADA (2018), SOGC (2016), ES (2013),
FIGO (2015), the United States Preventive Services Task
Force (USPSTF) (2014), IADPSG (2015), and ACOG (2018);
which have been examined according to “Appraisal of
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Figure 1: Timeline for screening and diagnostic criteria of GDM

Guidelines for Research and Evaluation (AGREE)” criteria
in a study done by Liao Li zhen, ef al., as they were evidence
based and scientifically sound.?® Most of these guidelines
recommend identifying high-risk factors and a universal
screening by one step, using a 75 g OGTT strategy as per
the IADPSG guideline between 24 and 28 gestational weeks.

The guidelines might not be universally applicable due to
regional differences in healthcare infrastructure, prevalence
of GDM, and cultural factors. For instance, the Australian
guidelines by ADIPS might be tailored to the specific
healthcare landscape in that country, leading to discrepancies
when applied in other regions. As new research emerges,
guidelines are updated, leading to further variations.

LimiTaTiONS OF THE PRESENT STUDY

1. The present review does not evaluate the therapy,
monitoring, obstetric outcomes, etc., and its main focus
is on the screening guidelines of GDM.

2. The guidelines published only in the English language
were included in the present analysis.

3. The appraisal of the screening guidelines was not done.

STRENGTH OF THE STUDY

1. The present review included an integrated list of screening
tests and detailed insight into them.

2. The present study will help the treating clinicians to
compare the overview of all the different screening
guidelines at a glance.

3. The clinicians may refer to the present study to choose
an adaptable and adequate screening approach for an
individual according to the guidelines in their region.

CoNcLusIoN

An appropriate standardized generalization screening program
for GDM is mandatory at the national level to prevent
maternal and fetal complications. Regardless of any setting,
the screening guidelines should be able to meet the needs
and limitations of low-resource settings. The presence of
inconsistencies in GDM screening guidelines is due to factors
such as evolving evidence, regional variations, and differing
expert opinions. Healthcare providers must navigate these
inconsistencies to provide optimal care to pregnant women at
risk of GDM. The evidence-based country-specific guidelines
and standardization of screening threshold for gestational
diabetes for Indian mothers are yet to be determined.
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