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(GCT) being used as the first step. The test is done in a nonfasting 
(random) state; 1 h after a 50 g glucose load, blood is drawn, 
and if the plasma glucose value is over 140 mg/dL, it is taken as 
a “positive test” and then a 3 h 100 g oral glucose tolerance test 
(OGTT) is recommended. The criteria to diagnose GDM for 
the latter test, originally, proposed by O’Sullivan and Mahan in 
1964,[9] were converted to the present-day methodology of glucose 
estimation by Carpenter and Coustan in 1982.[10] In 1999, for the 
sake of logistic simplicity, the World Health Organization (WHO) 
introduced one-step screening and diagnostic test criteria. This 
was based on a single cut-point of 140 mg/dL, 2 h after a 75 g 
glucose load administered in the fasting state. Though arbitrary 
and likely based on the cut of value in impaired glucose tolerance 
in a nonpregnant state, this came to be widely accepted in many 
parts of the world because of its sheer convenience.[11]

The Hyperglycemia and Adverse Pregnancy Outcome (HAPO) 
Study, one of the largest studies ever done on GDM, showed a 
continuum of risk between maternal glucose levels and adverse 
pregnancy outcomes. The HAPO Study used a 2-h 75-g glucose 
test as single-step screening and diagnostic test.[12] Based on this 
study, the International Association of Diabetes and Pregnancy 
Study Groups (IADPSG) criteria for GDM were developed.[13] 
For the IADPSG criteria, an OGTT is done in the fasting state 
using 75 g of glucose at 24-28 weeks, and GDM is diagnosed 
if any one of the following cut-points is met, i.e., fasting ≥ 92 
mg/dl, or 1 hr ≥ 180 mg/dl or 2 hr ≥153 mg/dl.

The IADPSG criteria were endorsed by many professional 
bodies.[14] In 2013, the WHO also endorsed the IADPSG 
criteria as against the earlier 1999 criteria.[15] The ADA also 
accepted the IADPSG criteria in 2013 and it seemed as if an 
international consensus would finally emerge. However, in 2014, 
National Institutes of Health (NIH) declined to endorse the 
IADPSG criteria, stating that it needed more evidence prior 
to adoption.[16] Following the NIH report in 2014, the ADA 
has offered two options, i.e., either the one-step IADPSG or 
the two-step procedure, which involves a 50 g GCT (done in 
a nonfasting state), followed by 100 g 3-h OGTT (done on a 
fasting state) in those women who are screen positive.
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Editorial

G  estational diabetes mellitus (GDM) is defined as any 
degree of glucose intolerance with onset or first recognition 

during pregnancy.[1] It remains an area of controversy, in areas 
including selective versus universal screening, timing of testing, 
choice of one-step or two-step approach, and the criteria to be 
used to diagnose GDM. Some of these controversies have been 
plaguing this field for several decades and they continue to remain 
unresolved. Until recently, many researchers questioned the very 
need to screen for GDM, and its cost-effectiveness in particular.[2] 
Many professional bodies were convinced of the need to screen, 
but uncertainty existed on how to do this effectively. The work 
of Crowther et al.[3] and Landon et al.[4] showed that treatment 
of GDM reduced perinatal complications, and this finally led 
to the acceptance of the need to screen and treat GDM. The 
National Institute for Health and Clinical Excellence (NICE, 
2008) guidelines concluded that “screening, diagnosis, and 
treatment of gestational diabetes is cost-effective.”[5] The U.S. 
Preventive Services Task Force (USPSTF, 2013) recommended 
that all asymptomatic pregnant women should be screened for 
GDM after 24 weeks of gestation.[6]

Today, several professional bodies worldwide including the 
American College of Obstetricians and Gynecologists (ACOG), 
the American Endocrinology Society, the Canadian and 
Australian Diabetes Association and the Diabetes in Pregnancy 
Study Group of India (DIPSI) agree that screening for GDM 
should be universal, though the choice of screening tests 
varies between these agencies. Even those organizations that 
recommend selective screening [e.g., the American Diabetes 
Association (ADA) and NICE] have included Asian Indians 
as a high-risk ethnic group who need universal screening. 
A significant advantage of universal screening that is often 
unrecognized is that in countries like ours where the prevalence 
of diabetes is very high, type 2 diabetes occurs at much lower 
ages and urban areas have a high prevalence of it;[7,8] the chances 
of detecting preexisting diabetes are quite high.

The ADA and the American Congress of Obstetricians and 
Gynecologists (ACOG) have, until recently, recommended a 
two-step screening method, with a 50 g oral glucose challenge test 
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In developing countries such as India, particularly in rural areas, 
there are several challenges to screening for GDM. Some of 
these challenges include lack of trained phlebotomists, lack of 
standardized laboratories to do blood glucose estimations, and 
the problem in getting all women to visit in a fasting state. Due 
to these challenges, the WHO 1999 criteria, which require only 
a single sample (compared to three samples with the IADPSG 
and four samples with the Carpenter and Coustan criteria), 
became very popular in India.[11] DIPSI also endorsed the 1999 
WHO criteria and recommended universal screening at first 
contact and again at 24-28 weeks using this single-step 2-h value, 
which the WHO (1999) criteria proposed.[17] Because there are 
difficulties in getting women to visit in a fasting state for the 
OGTT, Anjalakshi et al.[18] conducted a study comparing the 
GTT done in the fasting and the nonfasting states. They found 
that the nonfasting OGTT had 100% specificity and sensitivity 
when compared to the fasting test taken as a “gold standard.” 
Based on this study, DIPSI adopted the nonfasting OGTT as a 
single-step screening and diagnostic test for GDM in India. The 
DIPSI guidelines recommend using 75 g glucose load, which can 
be given in either a nonfasting or a fasting state, and one blood 
sample to be drawn 2 h after glucose load, and a cut-point of 
140 mg/dL as the diagnostic cut-point for GDM irrespective of 
whether the GTT is done in the fasting or nonfasting state.[17,18]

In 2012, the International Diabetes Federation (IDF) started a 
project in Chennai, India called “Women in India with GDM 
Strategy (WINGS).” The primary aim was to develop a model 
of care for GDM that would be piloted in India followed by 
a rollout in other developing countries. A secondary aim was 
to find a cost effective way of screening for GDM. WINGS 

therefore tried to validate the nonfasting DIPSI criteria, 
because if this proved to be a reliable and reproducible test, 
it could be more widely adopted. The study showed that 
DIPSI nonfasting OGTT criteria had a very low sensitivity 
(27.7%) compared to the WHO (1999) criteria and even lower 
in comparison with the IADPSG criteria (22.6%), although, 
admittedly, the specificity was quite high.[19] A study from 
Delhi similarly reported that the nonfasting DIPSI criteria 
results in low sensitivity.[20] Thus, two independent studies 
from different geographic locations showed that the DIPSI 
nonfasting OGTT is not suitable as a diagnostic test as it can 
miss a considerable number of women with GDM. One of 
the compelling arguments for a nonfasting test has been that 
most pregnant women will not come back for an OGTT in the 
fasting state.[21] The WINGS study however showed that 78.5% 
of women did report for the second OGTT done in the fasting 
state, even though no incentives were provided to the women.

In this issue of Journal of Postgraduate of Medicine, Gopalakrishnan 
et al.[22] report on the prevalence of GDM using the IADPSG 
criteria in another North Indian population studied in Lucknow 
and adds to the growing body of evidence on this criteria. This 
study reports a surprisingly high prevalence of GDM (41.9%). 
This is likely given the small sample size of 322 and referral bias, 
as this is a clinic-based study. Thus, population-based studies 
based on large numbers are urgently needed to determine the 
true prevalence of GDM in both urban and rural India.

In many parts of rural India, getting venous blood samples 
is next to impossible. Hence, several authors have tried to 
evaluate whether capillary blood glucose (CBG) testing can be 

Figure 1: Proposed guidelines for screening for GDM in India
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used for screening for GDM. One study[23] compared capillary 
and venous samples using WHO 1999 criteria and showed 
that a CBG value at a 2-h plasma glucose level of ≥140 mg/
dL had a sensitivity of 80.2% and specificity of 98.5%. We 
recently compared CBG with venous plasma glucose (VPG) 
using IADPSG criteria and we found that a 2-h CBG cut-point 
of 126 mg/dL (7.0 mmol/L) had sensitivity and specificity of 
70.8% and 63% respectively.[24] However, as these sensitivity and 
specificity rates are unsatisfactory, CBG cannot replace VPG for 
diagnosis for GDM. However, it can be used as a screening test, 
maximizing the sensitivity by using lower 2 h cut-points, in low 
resource settings where VPG is impossible.

One of the biggest criticisms of the IADPSG criteria has been 
that it increases the number of women diagnosed as GDM, as 
it uses a rather low fasting plasma glucose cutoff. This obviously 
has several implications such as increasing health care costs. So, 
with all these new data, where do we stand with reference to 
diagnosis and the ideal screening strategy for GDM in India? 
There is no doubt that universal screening needs to be done, 
as seen by worldwide recommendations. Even though the old 
1999 WHO criteria are simple to implement, the IADPSG 
are the only outcome-based criteria and close to international 
consensus. The low sensitivity of the nonfasting OGTT makes it 
ideal to choose the fasting 75 g OGTT and apply the new WHO 
guidelines, which recommend the IADPSG criteria. The recent 
NICE 2015 guidelines[25] have recommended a fasting plasma 
glucose value of 100 mg/dL in addition to the 2 h cut-point of 
140 mg/dL after a 75 g glucose challenge. We propose in this 
editorial a potential guideline for screening for GDM in India 
[Figure 1]. Universal screening for GDM is necessary amongst 
Indians and at the time of the first registration. Fasting plasma 
glucose estimation should be done in all pregnant women. In 
order to obtain international standardization, we recommend 
that, wherever possible, a single-step fasting OGTT using 75 g 
glucose, and the IADPSG criteria be used, with the two-step 
procedure remaining a viable option.

Financial support and sponsorship
Nil.

Conflict of interest
There are no conflicts of interest.

Mohan V, Usha S1, Uma R2

Department of Diabetology, Madras Diabetes Research 
Foundation and Dr. Mohan’s Diabetes Specialities Centre, 

1Department of Endocrinology, Associates in Clinical 
Endocrinology, Education and Research (ACEER), 2Department 

of Gynecology and Obstetrics, Seethapathy Clinic and Hospital, 
Chennai, Tamil Nadu, India

Address for correspondence:  
Dr. V. Mohan,  

E-mail: drmohans@diabetes.ind.in

References

1.	 Metzger BE, Coustan DR. Summary and recommendations of 
the fourth International Workshop-Conference on Gestational 

Diabetes Mellitus. The Organizing Committee. Diabetes Care 
1998;(Suppl 2):B161-7.

2.	 U.S. Preventive Services Task Force. Screening for gestational diabetes 
mellitus: U.S. Preventive Services Task Force recommendation 
statement. Ann Intern Med 2008;148:759-65.

3.	 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;352:2477-86.

4.	 Landon MB, Spong CY, Thom E, Carpenter MW, Ramin SM, Casey B, 
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;361:1339-48.

5.	 NICE Clinical Guidelines, No. 63. National Collaborating Centre for 
Women’s and Children’s Health (UK). London: RCOG Press; 2008.

6.	 Moyer VA, U.S. Preventive Services Task Force. Screening for 
gestational diabetes mellitus: U.S. Preventive Services Task Force 
recommendation statement. Ann Intern Med. 2014;160414-20. 

7.	 Anjana RM, Pradeepa R, Deepa M, Datta M, Sudha V, Unnikrishnan R, 
et al. ICMR-INDIAB Collaborative Study Group. Prevalence of diabetes 
and prediabetes (impaired fasting glucose and/or impaired glucose 
tolerance) in urban and rural India: Phase I results of the Indian 
Council of Medical Research-INdia DIABetes (ICMR-INDIAB) study. 
Diabetologia 2011;54:3022-7.

8.	 Mohan V, Sandeep S, Deepa R, Shah B, Varghese C. Epidemiology of 
type 2 diabetes: Indian scenario. Indian J Med Res 2007;125:217-30.

9.	 O’Sullivan JB, Mahan CM. Criteria for the oral glucose tolerance test 
in pregnancy. Diabetes 1964;13:278-85.

10.	 Carpenter MW, Coustan DR. Criteria for screening tests for gestational 
diabetes. Am J Obstet Gynecol 1982;144:768-73.

11.	 Definition, Diagnosis and Classification of Diabetes Mellitus and 
its Complications Report of a WHO Consultation, Part 1: Diagnosis 
and Classification of Diabetes Mellitus. Geneva: World Health 
Organization; 1999. p. 1-59.

12.	 HAPO Study Cooperative Research Group. The hyperglycemia and 
adverse pregnancy outcome (HAPO) study. Int J Gynaecol Obstet 
2002;78:69-77.

13.	 Metzger BE, Gabbe SG, Persson B, Buchanan TA, Catalano PA, 
Damm P, 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;33:676-82. 

14.	 American Diabetes Association. Standards of medical care in 
diabetes-2015. Diabetes Care. 2015;38:S1-93.

15.	 World Health Organization. Diagnostic criteria and classification of 
hyperglycemia first detected in pregnancy. Geneva: World Health 
Organization; 2013. p. 63. 

16.	 Vandorsten JP, Dodson WC, Espeland MA, Grobman WA, Guise JM, 
Mercer BM, et al. NIH consensus development conference: 
Diagnosing gestational diabetes mellitus. NIH Consens State Sci 
Statements. 2013;29:1-31. 

17.	 Seshiah V, Das AK, Balaji V, Joshi SR, Parikh MN, Gupta S. Diabetes in 
Pregnancy Study Group. Gestational diabetes mellitus — Guidelines. 
J Assoc Physicians India 2006;54:622-8. 

18.	 Anjalakshi C, Balaji V, Balaji MS, Ashalata S, Suganthi S, Arthi T, et al. 
A single test procedure to diagnose gestational diabetes mellitus. 
Acta Diabetol 2009;46:51-4. 

19.	 Mohan V, Mahalakshmi MM, Bhavadharini B, Maheswari K, 
Kalaiyarasi  G, Anjana RM, et al. Comparison of screening for 
gestational diabetes mellitus by oral glucose tolerance tests done 
in the non-fasting (random) and fasting states. Acta Diabetol 
2014;51:1007-13. 

20.	 Vij P, Jha S, Gupta SK, Aneja A, Mathur R, Waghdhare S, et al. 
Comparison of DIPSI and IADPSG criteria for diagnosis of GDM: 
A study in a north Indian tertiary care center. Int J Diabetes Dev Ctries 
2015. Published online: 20 January 2015.

21.	 Seshiah V, Sahay BK, Das AK, Balaji V, Shah S, Banerjee S, et al. 
Chapter 44. Diagnosis and management of gestational diabetes mellitus: 
Indian guidelines. In: Muruganathan A, editor. Medicine Update 2013. 
Jaybee Brothers Publishers, New Delhi: The Association of Physicians 
of India; 2013. p. 201-4.



Mohan, et al.: Screening for GDM in India

 154	 Journal of Postgraduate Medicine July 2015 Vol 61 Issue 3

22.	 Gopalakrishnan V, Singh R, Pradeep Y, Kapoor D, Rani AK, Pradhan 
S, et al. Evaluation of the prevalence of gestational diabetes mellitus 
in North Indians using the International Association of Diabetes 
and Pregnancy Study groups (IADPSG) criteria. J Postgrad Med 
2015;61:155-8.

23.	 Balaji V, Madhuri BS, Paneerselvam A, Arthi T, Seshiah V. Comparison 
of venous plasma glucose and capillary whole blood glucose in the 
diagnosis of gestational diabetes mellitus: A community-based study. 
Diabetes Technol Ther 2012;14:131-4. 

24.	 Bhavadharini B, Mahalakshmi MM, Maheswari K, Kalaiyarasi G, 
Anjana RM, Deepa M, et al. Use of capillary blood glucose for 
screening for gestational diabetes mellitus in resource-constrained 
settings. Acta Diabetol 2015. [Epub ahead of print].

25.	 NICE 2015 guidelines. Available from: http://www.nice.org.uk/
guidance/ng3/resources/diabetes-in-pregnancy-management-of-
diabetes-and-its-complications-from-preconception-to-the-postnatal-
period-51038446021. [Last accessed on 2015 May 21].

Author Help: Online submission of the manuscripts

Articles can be submitted online from http://www.journalonweb.com. For online submission, the articles should be prepared in two files (first 
page file and article file). Images should be submitted separately.

1) 	 First Page File: 
	 Prepare the title page, covering letter, acknowledgement etc. using a word processor program. All information related to your identity should 

be included here. Use text/rtf/doc/pdf files. Do not zip the files.
2)	 Article File: 
	 The main text of the article, beginning with the Abstract to References (including tables) should be in this file. Do not include any informa-

tion (such as acknowledgement, your names in page headers etc.) in this file. Use text/rtf/doc/pdf files. Do not zip the files. Limit the file 
size to 1 MB. Do not incorporate images in the file. If file size is large, graphs can be submitted separately as images, without their being 
incorporated in the article file. This will reduce the size of the file.

3)	 Images: 
	 Submit good quality color images. Each image should be less than 4096 kb (4 MB) in size. The size of the image can be reduced by decreas-

ing the actual height and width of the images (keep up to about 6 inches and up to about 1800 x 1200 pixels). JPEG is the most suitable 
file format. The image quality should be good enough to judge the scientific value of the image. For the purpose of printing, always retain a 
good quality, high resolution image. This high resolution image should be sent to the editorial office at the time of sending a revised article.

4)	 Legends: 
	 Legends for the figures/images should be included at the end of the article file.



Copyright of Journal of Postgraduate Medicine is the property of Medknow Publications &
Media Pvt. Ltd. and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may print,
download, or email articles for individual use.


