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Random plasma glucose and the glucose challenge test.
In pregnancy

M. MATHAI, T. J. THOMAS, S. KURUVILA, P. JAIRAJ

ABSTRACT
Background. The oral glucose tolerance test for detecting

women with gestational diabetes is too complicated and
prolonged for routine use. Similar and less time consuming
screening tests have been proposed including random
plasma glucose estimation and the glucose challenge test
(blood glucose estimation one hour after a 50 g glucose
load). However, in practice, correct timing of the blood
sample, which is of critical importance in the interpretation
of the results of these tests, is difficult to ensure. This
study was designed to evaluate these two screening tests
in identifying women with abnormal glucose tolerance in
pregnancy.

Methods. One hundred and eleven consecutive pregnant
women at risk for gestational diabetes and 121 consecutive
pregnant women with no risk factors had random plasma
glucose estimation followed by the 50 g glucose challenge
test at 26 to 30 weeks of gestation. A 100 g 3 hour oral
glucose tolerance test was done within two weeks of the
screening tests. The sensitivity and specificity of screen-
ing tests in predicting abnormal glucose tolerance were
calculated.

Results. Seven (6.3%) women in the high risk group
and four (3.3%) in the low risk group had gestational
diabetes, while 11 (9.9%) and 8 (6.6%) had impaired
glucose tolerance. Random plasma glucose level of 90 mg/dl
or greater had a sensitivity of 63% and specificity of 66% in
predicting abnormal glucose tolerance, while a threshold
level of 115 mg/dl for the glucose challenge test yielded a
sensitivity of 63% and a specificity of 55%.

Conclusions. Neither random plasma glucose estimation
nor the glucose challenge test is a useful screening proce-
dure for abnormal glucose tolerance in pregnancy.
Natl Med J India 1994;7:160-2

INTRODUCTION
There has been confusion regarding which is the optimal
screening method and what are the best diagnostic criteria for
gestational diabetes.' The duration, cost and inconvenience of

Christian Medical College and Hospital, Vellore 632004, Tamil Nadu,
India

M. MATHAI, T. J. THOMAS, S. KURUVILA, P. JAIRAJ
Department of Obstetrics and Gynaecology

Correspondence to M. MATHAI

© The National Medical Journal of India 1994

the oral glucose tolerance test (OOTT)-the gold
standard-make it impractical for routine use to identify
women with gestational diabetes. As a result, simpler and
less time consuming screening tests have been proposed.i?
Random plasma glucose estimation? and the glucose
challenge test (blood glucose estimation one hour after a 50 g
glucose load)' are two commonly used screening procedures.
However, in actual practice, correct timing of the blood
sample which is of critical importance in the interpretation
of the results of these tests is difficult to ensure. How reliable
would these tests be in a busy outpatient setting in India?

We undertook the present study to evaluate these two
screening tests-random plasma glucose estimation and the
50 g glucose challenge test to identify women in our antenatal
clinics with abnormal glucose tolerance.

PATIENTS AND METHODS
This study was done in a 1600 bedded teaching hospi tal which
carries out deliveries on approximately 6000 women every
year. The average daily attendance in the hospital's out-
patient clinics is approximately 2000. Laboratory specimen
collections for all outpatients are done at a central location.

We studied pregnant women who had a reliable menstrual
history, at 26 to 30 weeks of gestation and were booked for
delivery at our centre. They were divided into two groups-a
high risk group consisting of 111 consecutive women with
clinical risk factors for gestational diabetes-maternal age
>35 years, a family history of diabetes in a first or second
degree relative, previous foetal wastage, previous delivery of
an infant weighing more than 3800 g at birth, obesity (more
than 120% of ideal body weight), glycosuria on more than
two occasions, and a symphysio-fundal height measurement
of more than mean+2SD for the local population" in
the absence of a multiple pregnancy. The low risk group
consisted of 121 consecutive pregnant women with no clinical
risk factors for gestational diabetes. Women who were
known overt or gestational diabetics and those who planned
to be delivered elsewhere were excluded from our study.
Informed consent was obtained from all the women prior to
their inclusion.

Blood for estimation of random plasma glucose levels was
drawn without reference to the time of the last meal. This was
followed by a 50 g glucose challenge t~St.3 A 100 g 3 hour
OOTTs was done within two weeks of the screening tests.

Blood samples were collected in glass tubes with sodium
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fluoride and EDT A. Plasma was separated after centrifugation
at 3000 rpm at room temperature and analysed for glucose
on a BM 4030 batch analyser (Boehringer-Mannheim,
Germany) using the glucose oxidase method. The precision
and accuracy of measurements in our laboratory are verified
routinely by the use of internal and external (WHO,
Burroughs Wellcome) quality control samples.

Criteria for diagnosis of gestational diabetes were those of
O'Sullivan et af.5 modified for plasma glucose by Carpenter
and Coustan" (fasting 95 mg/dl; postprandial 1 hour 180 mg/dl;
2 hour 155 mg/dl; 3 hour 140 mg/dl), Gestational diabetes
was diagnosed when any two levels of plasma glucose were
equal to or greater than these threshold levels while impaired
gestational glucose tolerance (IGGT) was diagnosed when
any simple value was abnormal.

All women in the study were followed up until delivery and
discharge.

Data analysis was done using the SPSS/PC+ package
(SPSS Inc., USA). Sensitivity and specificity were calculated
from the pooled data. Receiver operating characteristic
(ROC) curves were plotted for random plasma glucose levels
and glucose challenge tests to obtain the best threshold
levels for these two tests in identifying women with abnormal
glucose tolerance.

RESULTS
The demographic characteristics of 111 women in the high
risk group and 121 women in the low risk group are shown in
Table I. Women in the high risk group were significantly
older and heavier than those in the low risk group. Among
the former, 47 (42%) had a family history of diabetes in a first
or second degree relative; 60 (54% ) had had previous foetal
wastage; 4 (3.6%) had been delivered of an infant weighing
more than 3800 g at birth while 8 (7.2%) were obese and
6 (5.4%) were aged over 35. Symphysio-fundal height
measurements greater than 2SD above the mean for gesta-
tion for the local population+ in the absence of a multiple
pregnancy were noted in 3 (2.7%) while glycosuria was noted
on more than two occasions in 3 women (2.7%).

Seven (6.3%) women in the high risk group and four
(3.3%) in the low risk group were diagnosed to have gesta-
tional diabetes. A further 11 (9.9%) in the high risk group
and 8 (6.6%) in the low risk group had impaired glucose
tolerance. Thus, 18 (16%) women in the high risk group and
12 (9.9% ) women in the low risk group had abnormal glucose
tolerance.

The mean (SD) birth weight of infants born to mothers in
the low risk group was 2985 (509) g while the mean birth
weight of infants born to mothers in the high risk group was
3014 (509) g. This difference was not statistically significant.

The sensitivity and specificity of various threshold levels of
plasma glucose in the prediction of abnormal glucose

TABLE I. Demographic details of the subjects

Item Lowrisk(n=121) Highrisk(n=111)

Mean(SD)ageinyears
Primigravida(%)
Primipara(%)
Mean(SD)bodymassindex

23.9 (3.95)
36 (30)
37 (31)

22.7 (3.08)

25.8 (4.8)*
30 (27)
34 (31)

24.2 (3.79)**

95% CI ofdifferenceofmeans ·0.72-2.98 ··0.56-2.34
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tolerance were calculated from pooled data for each screen-
ing test (Tables II and III). ROC curves were plotted for both
tests (Fig. 1). At a threshold level of 90 mg/dl, random
plasma glucose estimation was associated with a sensitivity of
63% and a specificity of 66% in predicting abnormal glucose
tolerance. The best results (sensitivity 63%; specificity 55%)
with the glucose challenge test in predicting abnormal
glucose tolerance were seen at a threshold level of 115 mg/dl.

DISCUSSION
We found that glucose tolerance was abnormal in 16% (6.3%
gestational diabetics and 9.9% IGGT) of women in the high
risk group and 9.9% in the low risk pregnant women (3.3%
gestational diabetes and 6.6% IGGT).

TABLE II. Efficiency tests for random plasma glucose estimation

Random GlT Sensitivity Specificity
plasma
glucose Abnormal Gestational Normal (a) (b)
(mg/dl) OGlT·(a) diabetes(b) OGlT

>80 26 II 125 0.87 1.0 0.38
.;;80 4 0 77
>85 22 9 96 0.73 0.82 0.52
.;;85 8 2 106
>90 19 7 68 0.63 0.64 0.66
.;;90 II 4 134
>95 16 7 53 0.53 0.64 0.74
.;;95 14 4 149
>100 12 7 39 0.40 0.64 0.81
.;;100 18 4 163
>105 7 3 29 0.23 0.27 0.86
.;;105 23 8 173
>110 6 2 21 0.20 0.18 0.90
.;;110 24 9 181
>115 4 2 15 0.13 0.18 0.93
.;;115 26 9 187

• includesgestationaldiabetesandimpairedOGlT

TABLE III. Efficiency tests for glucose challenge test

Plasma GlT Sensitivity Specificity
glucose
(mg/dl) Abnormal Gestational Normal (a) (b)

OGlT*(a) diabetes(b) OGlT

>95 25 9 161 0.83 0.82 0.20
.;;95 5 2 41
>105 22 8 123 0.73 0.73 0.39
.;;105 8 3 79
>115 19 7 91 0.63 0.64 0.55
.;;115 11 4 111
>125 16 6 91 0.53 0.55 0.55
.;;125 14 5 111
>130 14 5 53 0.47 0.45 0.74
.;;130 16 6 149
>135 12 5 39 0.40 0.45 0.81
.;;135 18 6 163
>140 11 4 37 0.37 0.36 0.82
.;;140 19 7 165
>150 9 4 23 0.30 0.36 0.89
.;;150 21 7 179

• includesgestationaldiabetesandimpairedOGlT
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FIG 1. ROC curve for random plasma glucose (solid circles)
and glucose challenge test (open circles) in predicting
abnormal glucose tolerance in pregnancy. (Refer Tables II
and III for details)

O'Sullivan et al. 3 reported a sensitivity of79% and specificity
of 87% in screening for gestational diabetes using a post
challenge whole blood glucose level of 130 mg/dl as the
threshold for the glucose challenge test in an unselected
population of pregnant women. The Second International
Workshop-Conference on Gestational Diabetes?
recommended a plasma glucose level of 140 mgldl as the
threshold for the 50 g glucose challenge test. Our use of the
latter threshold in the present study resulted in a sensitivity
of 36% and specificity of 82% in prediction of gestational
diabetes. Carpenter and Coustan" suggested a lower
threshold of 130 mg/dl in the fed state. When we used this
threshold we found it had a sensitivity of 45% and specificity
of 74% in predicting gestational diabetes.

The ROC curve (Fig. 1) for the glucose challenge test
showed that this test was of little value when performed
under the present circumstances. This is, in all likelihood,
due to the fact that the timing of collecting the blood sample
varies in a busy central laboratory and exact timing is critical
for a glucose challenge test to be accurate. 8

Lind and McDougalF studied random plasma glucose
estimation in relation to the last meal. In a pilot study,
we attempted to record the time from the last meal in inter-
preting random plasma glucose levels. However, the poor
recall by our women of the exact time interval between the
last meal and venepuncture forced us to abandon this aspect
of the screening test.

Random plasma glucose estimations in relation to the last
meal? or irrespective of the time elapsed after the last meal'?
were reported to be useful in screening for gestational
diabetes in two large maternity hospitals. However, in both
these studies OGTI was only done on a selected subgroup of
women, making it difficult to comment on the efficacy of the
test. In the first study,? OGTI was done on 100 randomly
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selected women from a group of 971 pregnant women. How-
ever, there was no data on the number of women in the group
with abnormal OGTI. In the second study, 10 7897 women,
presumably at varying periods of gestation had a random
plasma glucose estimation in an antenatal clinic. Only those
825 women (10%) who had plasma glucose levels above an
arbitrary level of 100 mg/dl were asked to undergo the OGTI
at 28 to 30 weeks of gestation. The OGTI was however
performed on only 384 women; 19 of whom had abnormal
results. Thus the available data from both these studies
seem to be inadequate for comment on the efficacy of the
test. Random plasma glucose estimation, irrespective of the
time of last meal, did not appear to be useful in our situation.

While there is no perfect way of screening for abnormal
glucose tolerance, economic, pragmatic and individual
factors are always the final determinants in any given setting.'
Neither of these screening tests appears to be useful in our
environment where abnormalities of glucose tolerance by the
present criteria are seen in nearly 10% of low risk pregnancies.
The latter finding is of interest when one considers the fact
that low birth weight," not obesity is the common
problem in our population. There are wide geographic,
ethnic and racial differences in the reported prevalence of
Type II diabetes as well as that of gestational diabetes. I I

Pregnant Indian women have been reported to have higher
blood sugar levels than pregnant European women.'> How-
ever, it is not clear if different ethnic groups have a different
adverse outcome at a given level of glycaemia. Further
studies are therefore indicated to determine the effect of
abnormal carbohydrate metabolism on Indian women and
their babies.
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