
Gestational diabetes mellitus is defined as carbohydrate
intolerance with recognition or onset during pregnan-

cy, irrespective of the treatment with diet or insulin. Wom-
en diagnosed to have gestational diabetes mellitus (GDM)
are at increased risk of future diabetes predominantly type
II diabetes as are their children. Thus GDM offers an im-
portant opportunity for the development, testing, and im-
plementation of clinical strategies for diabetes prevention.
Timely action taken now in screening all pregnant women
for glucose intolerance, achieving euglycaemia in them and
ensuring adequate nutrition may prevent in all probability,
the vicious cycle of transmitting glucose intolerance from
one generation to another.

A number of screening procedures and diagnostic cri-
teria (ADA, WHO, CDA, NDDG, and Australian criteria)
are being followed in the same as well as different coun-
tries. American Diabetes Association recommends step

procedures for screening and diagnosis in selected popu-
lation. In the Indian context, screening is essential in all
pregnant women, as the Indian women have an 11 fold
increased risk of developing glucose intolerance during
pregnancy compared to Caucasian women.

Hence universal screening during pregnancy has be-
come important in our population. For this we need a simple
procedure which is economical and feasible. Hence a study
is needed to find out a �one step procedure� which serves
both as a screening as well as a diagnostic tool at the same
time.

This study aims to study the effectiveness of �one step
method of diagnosis of GDM� and to implement the test in
this institution.

MATERIAL AND METHODS

This study was carried out in the Government Medical
College, Kozhikode from November 2009 to April 2010.
Consecutive 500 antenatal women attending antenatal
clinic with gestational age between 20 � 28 weeks of preg-
nancy were selected for the study. Women who came with
a glucose challenge test with 50gm glucose were excluded
from the study. Details of family history of diabetes, pre-
vious pregnancies and socioeconomic status were obtained.
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Blood pressure and body mass index were recorded. All
of them were requested to do 100gm OGTT  and were
advised to come after one week with an empty stomach
for 75gm OGTT. On the day of review, irrespective of the
100 gm OGTT results all of them were subjected to 75gm
OGTT with fasting and 2 hour postprandial plasma glu-
cose as recommended by WHO. The plasma glucose was
estimated by glucose oxidation and per oxidation GOD �
POD method. Of the 500 women under study, 480 were
responded.

The results were analysed and GDM was diagnosed
according to ADA criteria as well as WHO criteria as given
in Table 1 and Table 2 respectively. American Diabetes

Association has adopted
Carpenter and Couston
criteria.

Two or more of the
venous plasma values
must be met or exceeded
for a positive diagnosis.

If the fasting plasma
glucose more than
126mg/dl and/or 2
hours postglucose
more than 200mg/
dl (in the first tri-
mester itself), prob-
ably she has been

having undetected diabetes prior to conception (pre-ges-
tational diabetes) and could be confirmed by HbA1c esti-
mation. Pregnant women who met WHO criteria for IGT
(2hours plasma glucose >140mg/dl) were classified as
having gestational diabetes mellitus (GDM).

RESULTS

A total of 480 women underwent both the 100 gm
OGTT and a subsequent 75 gm OGTT. Among them, with
100gm OGTT 14(2.9%) women were diagnosed to have
GDM and 28 (5.8%) women had IGT. With 75 gm OGTT
33 (6.9%) women  were diagnosed as GDM (2 hour PPG
>140 mg/dl). The results were statistically analysed by
Kappa measure of agreement.

On cross tabulation of 75gm OGTT with 100gm OGTT,
of the 14 women positive with 100gm OGTT, 13 (92.8%)
were found  GDM  with 75gm. Of the 447 women nega-
tive for GDM with 75gm OGTT 466 (99.8%) were re-
mained negative with 100gm OGTT also (Table 3).

Of the 446 women negative for GDM with 75 gm
OGTT, one was positive with 100gm OGTT which is sta-
tistically significant. Of the 28 women diagnosed as hav-
ing IGT three were found to be GDM with 75gm OGTT
which is not statistically significant (Table 4 & 5).

Maximum age in this study was 39 years and mini-

mum age 18 years with a
mean age  of 24 years. Ma-
jority of the women came
under the age group of 20-
29 years (82.1%).

Table 6 shows the preva-
lence of obesity. Of the 480
women 366(76.3%) were
having normal BMI. Preva-
lence of obesity was 4.6%
and 17.5% were overweight.

All of the women were with parity below four. 265
(55.4%) were multigravidae and 168 (35%) were primi-
gravidae. Regarding abortions, 60 women (12.5%) had
previous one abortion, 10 women (2.1%)had previous 2
abortions and one (0.2%) had 4 abortions. Of the 480
women, 81 (16.9%) had family history  of diabetes.

DISCUSSION

GDM is a clinical entity associated with a significant
incidence of diabetes in the later life of the mother. It is
also associated with an increase in the foetal, neonatal mor-
bidity and future development of obesity and diabetes in
the offspring. Thus GDM offers an important opportunity
for the development, testing and implementation of clini-
cal strategies for diabetes prevention. As Indians belong-
ing to a high risk ethnic population, universal screening
for GDM is essential.

Out of the 500 women selected for the study, 480 un-
derwent both 100gm OGTT and 75gm OGTT. As per ADA
criteria 14 women were diagnosed have GDM with a preva-
lence of 2.9% and 28women were diagnosed to have IGT.
Of the 14 women 13 were diagnosed have GDM accord-
ing to WHO criteria also which is statistically significant.

Table 1 � Showing Carpenter and
Couston Criteria for Diagnosing

Gestational Diabetes Mellitus

Time of Plasma glucose
testing 100g OGTT 75g OGTT

Fasting 95mg/dl 95mg/dl
1 hour 180mg/dl 180mg/dl
2 hours 155mg/dl 155mg/dl
3 hours 140mg/dl

Table 2 � Showing WHO Criteria for
Diagnosing Gestational Diabetes Mellitus

Fasting plasma 2-hours plasma
glucose (mg/dl) glucose (mg/dl)

IGT <126 140- 200
Diabetes >126 >200

Table 3 � Showing Comparison between Prevalence of GDM with
100gm GTT and 75gm GTT

No of cases 75g GTT Total
Positive Negative

100g GTT Positive 13 1 14
Negative 20 446 466

Total 33 447 480

Table 4 � Showing Prevalence of IGT

No of cases 75g GTT Total
Positive Negative

IGT Positive 3 25 28
Negative 30 422 452

Total 33 447 480

Table 5 � Showing Symmetric Measures

Value Approx. Sig.
Measure of Agreement Kappa 0.534 0.000

(a) Not assuming the null hypothesis.
(b) Using the asymptotic standard error assuming the null hypothesis.

Table 6 � Showing Distribution
of Cases according to Prevalence

of Obesity
BMI_CAT

Variables No of cases (%)

Under weight 8 (1.7%)
Normal 366 (76.3%)
Over weight 84 (17.5%)
Obese 22 (4.6%)
Total 480 (100%)
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(P<0.000) 75gm OGTT; of the 480 women under study,
33 women were diagnosed to have GDM as per WHO cri-
teria with a prevalence of 6.9%. Seshiah et al7 found that
in their pregnant population the prevalence was 3.93% by
applying ADA criteria whereas according to WHO crite-
ria the prevalence was 16.2%. The diagnostic pick up rate
was four times more with WHO criteria. In this study the
pick up rate with WHO criteria was double that of ADA.
More importantly GDM based on 2 hour 75gm OGTT de-
fined by either WHO or ADA criteria predicts adverse preg-
nancy outcome. Further assuming that an effective treat-
ment is available, WHO criteria of 2 hour PPG >140mg/
dl identifying a large number of cases may have a greater
potential for prevention which have been confirmed by
Meltzer et al19.

CONCLUSION

Thus, the two step procedure of screening 50 gm GCT
and then diagnosing GDM based on the cut-off values with
100 gm OGTT is more cumbersome as the pregnant women
have to visit the clinic at least twice and the number of
blood samples drawn is five. From our study it is found
that diagnosis of GDM with 75 gm glucose is more effec-
tive and simple. This method recommended by WHO
serves both as a screening and diagnostic procedure and is
easy to perform besides being economical.

ACKNOWLEDGMENT

The authors would like to thank Dr Biju George,
Assistant Professor, Department of Social and Preventive
Medicine, Medical College, Calicut for his help in
statistical analysis.

REFERENCES

1 Dornhorst A, Rossi M — Risk and prevention of type 2 diabe-
tes in women with gestational diabetes. Diabetes Care 1998;
21: B43-9.

2 Seshiah V, Balaji V, Balaji MS — Scope for prevention of Dia-
betes – focus intrauterine milieu interior. J Assoc Physicians
India 2008; 56: 109-13.

3 Seshiah V, Balaji V, Balaji MS, Paneerselvam A, Kapoor A —
Pregnancy and  Diabetes Scenario around the world: India.
Int J Gynaecol Obstet 2009; 104: S35-8.

4 Grewal E, Kansra S, Khadgawat R, Kachhawa G, Ammini AC,
Kriplani A,  et al — prevalence of GDM among women attend-
ing a Tertiary Care Hospital, AIMS. Presented at DIPSI 2009
and 5th DIP Symposium. Sorrrento: DIPSI, 2009.

5 Buchanan TA, Xiang A Kjos SL, Watanabe R – what is gesta-
tional diabetes? Diabetes Care 2007; 30: S105-11.

6 O’Sullivan JB, Mahan C — criteria for OGT in pregnancy. Dia-
betes 1964; 13: 278-85.

7 Seshiah V, Balaji V, Madhuri S Balaji, Aruna Sekar, Sanjeevi C
B, Anders Green — one step procedure for screening and
diagnosis of gestational diabetes mellitus. J Obstet Gynaec

India  2005; 55: 525-9.
8 Jarrett RJ — Gestational diabetes. Diabet Med 1994; 11: 992-

3.
9 Dornhorst A, Beard RW — Gestational diabetes a challenge

for the future. Diabet Med 1993; 10: 897-905.
10 American Diabetes Association — Gestational Diabetes Mel-

litus: clinical practice Recommendations 2002. Diabetes Care
2002; 25: S94-6.

11 Dornhost A, Paterson CM, Nicholls JS, Wadsworth J, Chiu
DC. Elkeles RS, et al — High prevalence of GDM in women
ethnic minority groups. Diabet Med 1992; 9: 820-5.

12 Griffin ME, Coffey M, Johnson H, Scanlon P, Foley M, Stronge
J, et al — Universal vs risk factor based screening for gesta-
tional diabetes mellitus; . detection rates, gestation at diagno-
sis and outcome. Diabet Med 2000; 17: 26-32.

13 Magee MS, Walden CE, Benedetti TJ, Knopp RH — Influence
of diagnostic criteria on the incidence of GDM and perinatal
morbidity. JAMA 1993; 269: 609-15.

14 Seshiah V, Balaji V, Balaji MS, Sanjeevi CB, Green A — Ges-
tational mellitus in India. J Assoc Physicians India 2004; 52:
707-11.

15 Pettitt DJ, Bennett PH, Hanson RL, Narayan KM, Knowler WC
— Comparison of World Health Organisation and National Dia-
betes Data Group procedures to detect abnormalities of glu-
cose tolerance during pregnancy. Diabetes Care 1994; 17:
1264-8.

16 Couston DR — Making the diagnosis of gestational diabetes
mellitus. Clin Obstet Gynecol 2000; 43: 99-105.

17 Schmidt MI, Duncan BB, Reicheit AJ, Branchtein L, Matos MC,
Costa e Forti A, et al — Gestational diabetes mellitus diag-
nosed with a 2-h 75-g oral glucose tolerance test and adverse
pregnancy outcomes. Brazilian Gestational Diabetes Study
Group. Diabetes Care 2001;  24: 1151-5.

18 Moses RG, Moses M, Russell KG — The 75 g glucose toler-
ance test in pregnancy – a reference range determined on a
low risk population and related to selected pregnancy outcome.
Diabetes Care 1998; 21: 1807-11.

19 Metzger BE, Coustan DR — Summary and recommendations
for the fourth international workshop-conference on gestational
diabetes mellitus. Diabetes Care 1998; 21: B161-167.

20 Berkus MD, Langer O — Glucose tolerance test: degree of
glucose abnormality correlates with neonatal outcome. Obstet
Gynecol 1993; 81: 344-8.

21 O'Sullivan JB, Mahan CM, Charles D — Screening criteria for
high-risk gestational diabetic patients. Am J Obstet Gynecol
1973; 116: 895-900.

If you want to send your queries and receive the response
on any subject from JIMA, please use the E-mail facility.

Know  Your  JIMA
Website : www.ejima.in
For Editorial : jima1930@rediffmail.com
For Circulation : jimacir@gmail.com
For Marketing : jimamkt@gmail.com
For Accounts : journalaccts@gmail.com
General : j_ima@vsnl.net

10  |   JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 116, NO 8, AUGUST, 2018


