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ABSTRACT: Several cases of Gestational diabetes mellitus (GDM) are seen in our working environment and
this condition can have substantial impact on fetal growth, birth weight and morbidity. Standard
recommendations for GDM testing prescribe the use of either a 3-hour, 100g glucose load (100g) or a 2-hour
75¢g glucose load (75g). We investigated the comparability of the 759 and the 100g tests in the diagnosis of
GDM in our environment. From February, 2007 to January 2010, we performed the GDM testing using a 75g
glucose load on 956 consecutive Nigerian non-obese and non-diabetic pregnant women who attended the ante-
natal clinic of the Madonna University Teaching Hospital, Elele, Rivers State. This testing was carried out
during two periods of pregnancy: early (16-24weeks) and late (26-34weeks). All women with 1-hour plasma
glucose above 7.2mmol/L in the 759 test were retested using the 100-g glucose load within a week. Gestational
diabetes mellitus (GDM) was diagnosed (during the 16-24weeks) in 46 out of 269 women with the 100g and 18
out of 269 with the 75g load (12 concordant); the k index was 0.22. At 26-34 weeks of pregnancy, 388 out of
950 women (40.8%) underwent both tests. GDM was diagnosed in 65 of 388 women with 100g load and in 29 of
388 women with the 75g load (14 concordant); the k index was 0.19.Among women with positive GDM in both
early and late periods of pregnancy, there was only weak diagnostic agreement between results determined with
75g and 100g glucose loads.
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I INTRODUCTION

Gestational diabetes mellitus (GDM) is a common disturbance that has a substantial impact on
pregnancy outcomes such as fetal growth, birth weight and morbidity. In the Nigerian environment, as a result
of Westernization (a move from the primitive African culture, especially in terms of diet and general life style to
the Western pattern of diet and general lifestyle) a number of the disease conditions which were hitherto alien to
our culture have crept in and some like diabetes mellitus and GDM are assuming epidemic proportion. For this
reason, most pregnant women in developed and developing countries undergo GDM testing as part of routine
ante-natal care. The clinical practice recommendations issued by the American Diabetes Association (ADA) in
2003 [1] state that GDM is diagnosed on the basis of oral glucose tolerance test (OGTT). The OGTT in current
use in our medical practice comprises either a 3-hour, 100g glucose load (100g) [2] at fasting and 1, 2 and 3
hours after the glucose load, or a 2-hour, 75¢g glucose load (75g) [3,4], with the same criteria at fasting and 1 and
2 hours after glucose load. This recommendation derives from the conclusions of the ADA Fourth International
Workshop Conference on Gestational Diabetes Mellitus, held in March, 1997, where it was first suggested that
both tests, at the same cutoff values, could be used to diagnose GDM [3]. Despite their supposed equivalence,
the 2 tests clearly have relevant differences and have not been compared thus far as to their usefulness for
identifying women with GDM in the same population. The aim of this study was to compare the performance of
the 75g and 100g tests in pregnant women with possible or diagnosed GDM according to the 75g test in our
Rivers State, Nigerian environment and among our own immediate population.
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1.  SUBJECTS AND METHODS

From February 2007 to January 2010, 956 consecutive Nigerian non-obese and non-diabetic pregnant
women with singleton pregnancy attending the ante-natal clinic of the Department of Obstetrics and
Gynaecology of the Madonna University Teaching Hospital, Elele, Rivers State, Nigeria were tested for GDM
with a 75g OGTT performed during 2 period of pregnancy: early (16-24weeks) and late (26-34weeks). Details
of maternal demographic and anthropometric characteristics were obtained from all women at the time of first
75¢ test (16-24 weeks). Gestational age had been determined by first trimester dating scan. Within the early
pregnancy period (16-24 weeks), all pregnant women underwent a 75g test at 16-24 weeks of pregnancy. To
identify and treat women with gestational diabetes as soon as possible, as described [4], we chose to begin
screening for GDM at a time different from the ADA recommendation of 24-28 weeks (which was largely for
the Caucasian population). We collected venous blood specimens into fluoride oxalate tubes and measured
plasma glucose at fasting and 60 and 120min after the 75g load. We assumed that there were few GDM cases
among the women with a 1-hour result < 7.2 mmol/L on the 759 test; accordingly, for all women with a plasma
glucose concentration > 7.2 mmol/L after 1-hour, we performed a 100g test within 1 week. Carpenter and
Coustan [2] diagnostic criteria were used for the 100g interpretation. Diagnosis of GDM was made when 2 or
more venous plasma glucose concentrations met or exceeded the following concentrations: fasting
concentration, 5.3 mmol/L; 1-hour results, 10 mmol/L; 2-hour, 8.6 mmol/L; and 3-hour 7.8 mmol/L. to interpret
the results of the 75g test, we used the same criteria without the 3-hour value, as recommended by the Fourth
International Workshop Conference on Gestational Diabetes Mellitus Recommendations. Our study design is
comparable to the study design adopted by Pettitt et al. [5], in which 75¢g glucose load was administered to non-
fasting women during pregnancy for the diagnosis of impaired glucose tolerance and diabetes. They tested
women with 1-hour plasma glucose of > 7.8 mmol/L with a 100g load after an overnight fast. Because the
glucose load makes little difference in the glucose concentration at 1-hour in persons with typical glucose
tolerance [5], this cutoff point is comparable to a glucose concentration of 7.8 mmol/L after a 50g load, the
concentration above which the 100g test is recommended according to National Diabetes Data Group criteria.

In late pregnancy (26-34weeks), all women without GDM according to 75g or 100g test at 16-24 weeks
gestation were re-tested at 26-34 weeks with a 75¢ glucose load. Assuming that very few GDM cases would be
found among the women with a 1-hour result of < 7.2mmol/L on the 75g test, we performed a 100g test within 1
week only in women with a plasma glucose concentration > 7.2mmol/L after 1-hour for the 75g test. We
performed data analysis on results obtained from women who underwent both 75g and 100g tests. Six (6) out of
the 956 women (0.01%) could not continue the GDM screening/diagnosis programme. We measured plasma
glucose with an automated enzymatic assay performed using Dimensions Expand Plus (Siemens). The study
was approved by the Ethical Committee of the Institution. The participants gave informed consent.

1. STATISTICAL METHODS

We used the Cohen k index to assess the overall reliability of the 2 glucose load tests. Values for k
ranged from 0 to 1.00, with higher values indicating their reliability. A k index of 0-0.2 suggested weak
agreement, 0.2-0.4 fair agreement, 0.4-0.8 good agreement, and 0.8-1.0 perfect agreement. 0 values suggested
total disagreement [6]. We also performed analysis with a McNemar test [7] to compare the performance of the
75g and 100g glucose loads in the detection of GDM. We considered P < 0.05 to be statistically significant. We
used the Wilcoxon rank-sum test to assess the significance of continuous data and calculated Spearman
correlation coefficient for paired responses at each testing interval of the oral glucose load. Statistical analysis
was performed with the statistical package for the social sciences for windows, version 6 (SPSS 6.0).

V. RESULTS

Maternal Demographic and anthropometric characteristics of the women who underwent both the 75g
and the 100g tests in early and late periods of pregnancy are shown in Table 1 and 2 respectively.During the
early period of gestation (16-24weeks), 269 of 950 women (28.3%) underwent both the 75¢g and the 100g tests.
At this stage, the 100g test was diagnostic for GDM in 46 out of the 269 women (17.1%), the 759 test was
diagnostic for GDM in 18 out of 269 women (6.7%) and both tests in 12 women. The k index was 0.22. The
mean glucose load values (mmol/L) at each time point for the 269 women during the early gestation period are
shown in Table 3. Mean glucose concentrations differed significantly between the 2 tests at the 2-hour time
points but were not significantly higher in the 100g test than the 75¢ tests at the fasting and 1-hour time points.

A significant correlation between the glucose was found only at 60min. In the late gestation (26-34
weeks) period, 388 out of 950 women (40.8%) underwent both the 75g and 100g tests (Table 4). At this stage,
the 100g tests was diagnostic for GDM in 65 out of 388 women (16.8%), the 75g test was diagnostic for GDM
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in 29 out of 388 women (7.5%) and both tests in 14 women. The k index was 0.19. The mean plasma glucose
load values at each time point for the 388 women during the late periods of gestation are shown in Table 4.
Mean plasma glucose concentrations differed significantly between the 2 tests at the 2-hour time point, and a
significant correlation existed between the 2 tests for 1-hour and 2-hour values. The McNemar test results were
highly significant (P < 0.001) which may indicate that GDM diagnosis was more likely with the 100g than the
75¢ test, but in some cases, diagnosis was made by only the 75¢g test. At the later time point, GDM was
diagnosed in 16 women by the 75g test but not in the 100g test and in 52 by the 100g test but not the 75g test;
the McNemar test results again were highly significant (P < 0.001). Nevertheless, a substantial number of
women (16) had positive results only for the 75g test.

V. DISCUSSION

The Fourth international Workshop Conference on Gestational Diabetes Mellitus, in 1997 issued
recommendations for the diagnosis of GDM that are accepted worldwide. It was suggested that the diagnosis of
GDM can be made on the basis of an OGTT performed with either a 1-step or a 2-step strategy. The selected
cutoff values for the 100g test [2] had been extrapolated from the 0’ Sullivan and Mahan data and were
originally intended to predict the likelihood of maternal overt diabetes later in life, rather than adverse
pregnancy outcome and/or GDM-related perinatal morbidity [8] The same cutoff values were adopted for the
75g and 100g tests, but the 759 test is considered positive when 2 or 3 values are abnormal instead of the 2 of 4
abnormal values required for a 100g test [1]. The decision to sue the same cutoff values was based on previous
studies [5, 9, 10]. To date, the 75g glucose load in pregnancy has been used more than the traditional 100g load
in our study environment, probably because the 75g test was developed to diagnose diabetes in non-pregnant
persons, but this test has had little validation in pregnant women [1]. As Weiss et al. [11] have observed,
generalized use of the 75g test recommended by the ADA has been impeded by the lack of data directly
comparing the test with the 100g test. Those studies that have applied both tests have done so to investigate the
incidence of adverse pregnancy outcomes successfully predicted by each test [5, 10, 12]. The relationship
between glucose concentration results from a 75¢ test and the risk of abnormal neonatal anthropometric features
has been reported in a previous investigation performed on 829 glucose tolerant pregnant women [4]. In that
study, 759 load glucose challenge test was used with a threshold of 7.5 mmol/L; prompted by the observation
that in glucose-tolerant women, there are no differences between 1-hour glucose values after a 50g load and
after a 75¢g load. In this study, we also defined, at the 1-hour time point for the 75g load, threshold glucose
values above which there is an increased risk for abnormal neonatal anthropometric characteristics,
interestingly, this association was observed at 16-24 weeks of pregnhancy. Our results can be used as a single
tests for the diagnosis of GDM.

The results of our study, performed on a sample of Nigerian women studied, suggested that when
testing is performed according to ADA recommendations, only a weak agreement between the 75g and 100g test
results occurs for women with possible or diagnosed GDM in the early stages of pregnancy. In the late period of
pregnancy, our result shows a weak amount of agreement. Hence, we can state that the 2 test cannot be used
interchangeably and cannot be assumed to share similar diagnostic characteristics. In addition, the prevalence of
diagnosed GDM was lower with the 75g test in both early and late periods of pregnancy. Although the ADA
suggests that values for the 2 tests are “similar” [1], this claim was not upheld by our study in which the 2-hour
values were significantly different for the 2 tests, even when only the mean values obtained from our results
were considered. These findings have also been reported for other studies, such as those conducted by Brustman
et al. [13] and Weiss et al. [11]. Brustman et al. [13] compared the results of a 3-hour, 75g glucose load OGTT
with those of a 100g test in 32 pregnant women from high-risk ethnic groups. They found that the 1-, 2- and 3-
hour plasma glucose values for the 100g test were significantly higher than

the comparable values for the 75¢g test in women with normal glucose tolerance and with GDM. In
addition, the prevalence of results diagnostic for GDM was found to be higher with the 100g test. Weiss et al.
[11] compared 75g and 100g glucose loads during a 2-hour OGTT in 30 women with GDM and 30 healthy
pregnant women and found that in healthy women, plasma glucose concentrations at both 1- and 2-hour
obtained after a 100g load were significantly higher than those obtained after a 75g load. Our results, obtained
for a much larger sample population, are in agreement with those of these 2 studies. The previous results were
confirmed by the results of the McNemar test, which indicate that the 100g test is more powerful in detecting
GDM, a finding that may be attributable to the extra time point, which gives an extra opportunity to cross the
threshold, although in some women,

GDM was detected only by the less powerful 75g test. Because we did not repeat the 75g or the 100g
test for any of our study participants and because the 2 tests were not performed on the same day, but within a
week of one another, it is possible that some of the variation revealed could be caused by day-to-day variability
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in testing or in glycemic response. To our knowledge, however, no previous studies have examined the
reproducibility of either test, and those studies that have compared the 2 test have also done so within a 1-2
week interval. [11, 13, 14].

VI. CONCLUSION
Among Nigerian women with possible GDM in both early and late gestation, there was only weak
diagnostic agreement between results determined with 75g and 100g glucose loads. The 100g glucose load
appears to be more powerful in the diagnosis of GDM in the Nigerian population. Our study may represent a
preliminary step in the diagnostic accuracy evaluation of the 75g glucose load OGTT. Further studies are needed
to establish the appropriate cutoff values for the use of the 75g test in pregnancy.

Table 1: Demographic and Anthropometric characteristics of 269 Ante-natal attendees who performed
both the 75g and the 100g tests in the period of gestation

Number of subjects 269

Age of subjects, years (SD) 32.4 (4.8)
Parity > 2, % 89.0(33.2)
Family history of diabetes, % 52 (19.3)
Maternal Macrosomia®, % 21 (7.8)
Previous Macrosomia®, % 13 (4.8)
Maternal weight gain, kg (SD) 11.4 (3.1)

+ Macrosomia was defined as birth weight > 4kg

Table 2: Demographic and Anthropometric characteristics of 388 ante-natal attendees who performed
both 75g and 100g test in the late period of gestation

Number of subjects 388
Maternal age, years (SD) 30.3 (4.5)
Parity > 2, % 162 (41.8)
Family history of diabetes, % 102 (26.3)
Maternal Macrosomia, % 38 (9.8)
Previous Macrosomia, % 23 (5.9)
Maternal weight gain, Kg (SD) 12.1 (2.9)
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Table 3: Mean plasma glucose values (mmol/L) each time point in the early gestation period for the 75g
and 100g tests

n =269

Test Correlation Analysis
Test interval 759 100g P r P
Fasting 4.5 (0.9)* 4.6 (0.8) -0.54 0.17 -0.57
1-hour 8.8 (1.7) 8.9 (2.0) 0.10 0.31 0.022
2-hour 7.2 (1.3) 7.9 (1.7) 0.018 0.11 0.64
3-hour - 6.5 (1.2)

* Data are expressed as mean (SD); SD = Standard deviation.

Table 4: Mean plasma glucose values (mmol/L) at each time point in the late gestation period for the 75g and

100g tests.

n = 388
Test Correlation Analysis

Test interval 75¢ 100g P r P
Fasting 43(0.6)*  45(0.7) -0.75 0.15 -0.058
1-hour 9.0 (1.6) 9.1 (L.7) -0.32 0.33 0.020
2-hour 7.4 (1.4) 7.7 (1.6) 0.007 0.30 0.026
3-hour - 6.6 (1.5)

* Data are expressed as mean (SD).
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