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ABSTRACT
Context: Gestational diabetes mellitus (GDM) complicates 3-5% of pregnancies. Prompt diagnosis helps
to prevent its subsequent complications and one-step effective screening method is desirable for our
environment.
Objective: To compare the effectiveness of 50g glucose challenge test (GCT) with risk factors alone in
screening for GDM.
Study Design: Prospective study of booked, consenting pregnant women with no previoushistory of
diabetes mellitus.Fasting sample ofvenous blood was obtained for plasma glucose, followed by
administration of SOg oral glucose and collection of blood sample an hour later. The process was
repeatedafter a week using 7Sg oral glucose; each patient serving as her own control. Threshold blood
glucose of 140mg/dl was used for both post-ingestion tests. Statistical analysis was done using SPSS
version 17.
Results: All the seventy-nine study participants completed the 2 arms.Mean maternal and gestational ages
at recruitment were 30.8+1.2 years and 24.2+1.6 weeks respectively.Among the respondent,
3S( 44.3%)were nulliparous while24(30.3%) had positiverisk factors for GDM. The 50g GCTwas abnormal
in 10 patients (12.7%) while GDM was confirmed in 2 patients giving an incidence rate of2.5%. The 50g
GCTwas normal in 89.6% ofwomen withnormat75g OGTTand it was more predictive ofGDM (Positive
Predictive Value, PPV -20%) compared to risk factors only (PPV-11.1 %).
Concl sion: Using 50g GCTwill enhance selection of patients for confirmatory test for GDM as compared
to risk factorsalone. It would therefore be of great benefit in this environment.
Keywords: (50g Glucose Challenge Test, Gestational Diabetes Mellitus, Screening)

INTRODUCTION

Gestational diabetes mellitus (GDM) is a metabolic
disease that results from absolute or relative
deficiency of insulin manifesting as hyperglycemia
and its attendant complications diagnosed for the
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first time in an index pregnancy.l'It is the most
common endocrinological complication of
pregnancy occurring in about 3-5% of pregnancies. 1-
2ltscomplications include congenital malformations,
fetal macrosomia, unexplained intrauterine fetal
death and neonatal hypoglycemia. Poorly controlled
diabetes in pregnancy is often associated with high
fetal morbidity and mortality rates while infants of
diabetic mothers experience double the risk of birth
injuries; triple the likelihood of caesarean delivery
and quadruple the incidence of newborn intensive
care unit admissions' when compared with infants of
non-diabetic mothers.
The prevalence of gestational glucose impairment
would depend on the characteristics of the
population being studied. GDM carries risks for the
mother and the neonate although not all adverse
outcomes are of equal clinical importance and for
most complications, there is no threshold for risk. 3In
the Hyperglycemia and Adverse Pregnancy
Outcome (HAPO) study, it was demonstrated that
the risk of adverse maternal, fetal, and neonatal
outcomes continuously increased as a function of
maternal glycaemia at 24-28 weeks, even within
ranges previously considered normal for
pregnancy."
In general, the prevalence rate ofGDMhas continued
to increase with time across different populations.r"
The incidence in Ibadan, Nigeria has increased from
0.74% in 20037to 1.6% per year in 2014-U'sing the
conventional risk factor assessment but a higher
value of 4.9% when a strictly structured checklist
was used.Tnthe United Kingdom, GDM affects
between 2-5% of pregnant women which has been
increasing with time in all ethnic groups.Tt has also
been estimated that, between 1980 and 2008, the rate
of .diabetes during pregnancy (both GDM and
preexisting) increased from 5.0% to 8.7% among
white women, and from 5.7% to 9.7% among
African American women in the United States. 10-12
\ "

Various methods had been employed in the past to
detect GDM and the most common clinical
approach was to screen women with risk factors
such as obesity, previous history of diabetes,
previous history of foetal macrosomia or
unexplained intrauterine foetal demise. 13This
category of women were then subjected to the 75g
oral glucose tolerance test (OGTT) for definitive
diagnosis. Many countries have adopted a two-step
approach to diagnosis in which only women with
abnormal 50g glucose challenge test (GCT) are
further tested with 1OOgGTT. The problem with this
second approach is the rate of default from
completing the test which has been reported to be as
high as 23%. 141ms rate is likely to be worse with the
nature and structure of our environment which is
one oftbe reasons for using the one-step approach of
75g OGTT. However, it is desirable that patient
selection for definitive diagnosis will be more
objective than just reviewing the risk factors.
This study attempted to find out the effectiveness of
50g GCT as a screening test for GDM in this
environment as compared to the risk factors with or
without the corresponding fasting blood glucose
level. Better or comparable effectiveness of the 50g
GCTwould contribute immensely to care of patients
by ensuring that only appropriate patients are
further tested. It was also hoped to establish a cut-off
that will be diagnostic of overt diabetes without
having to revert to the conventional OGTT thus
reducing the time needed for intervention and
treatment. The main thrust of this study was
todetermine whether universal screening of all
pregnant women using50g glucose challenge test
would identify a higher number of women with
GDM than risk factor-based screening.

MATERIALS AND METHODS
This prospective study was conducted at the
University College Hospital, Ibadan, which
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provides tertiary level of obstetric care in the South
Western part ofNigeria.
Seventy-three (73) pregnant women were required to
determine a statistically significant difference
between the blood glucose results using the 50g and
7Sg GCTs. Seventy-nine patients were however
recruited into the study with each patient serving as RESULTS
her' own control. This is because all the patients Seventy nine pregnant women were screened using
completed the 2 arms of the study and there was no the risk factors, SOg and 7Sg GCTs. The incidence
attrition. Recruitment was done at the booking clinic rate for GDM was 2.S% and these patients were
of the hospital. After due counseling and voluntary treated appropriately in conjunction with the
consent, each patient's history was obtained in order endocrinologists.
to identify risk factors such as age (35 years or older), Demographic analysis showed that 72.S% of the
weight, height, body mass index ~ 27kglm\ family pregnant women were > 30 years old with their
history of diabetes mellitus, previous macrosomic mean age and length of gestation being 30.8
baby, recurrent pregnancy losses, previous +1.2years and 24.2 + 1.6 weeks respectively at
intrauterine fetal death of no apparent cause and recruitment. The distributions of maternal and
congenital malformation. These and other details gestational ages are shown in Table 1. Thirty five
about the patient and her pregnancy were collected (44.3%) of the women were nulliparous.The mean
using an interviewer administered questionnaire. maternal weight and height were 70.80 + S .24kg and
All pregnant women with no previous history of 1.64 + 0.02m respectively while the mean body
diabetes mellitus or gestational diabetes mellitus mass index (BMI) at the time of recruitment into the
who booked or attended antenatal ~linic between 20th study was 2S.97 + 1.87kglm2

• The interval between
and zs"weeks of pregnancy were considered eligible administering the SOg and 7Sg glucose loads was 3.8
and counseled as such. Those who consented were + 1.S days.
selected and instructed to report for the SOg GCT Twenty four (30.3%) of the participantshad positive
after 8 - 12 hours of overnight fasting at a scheduled risk factors for gestational diabetes mellitus. The
date. At presentation, 2mls of blood was collected for identified factors included positive history of
estimation of the fasting plasma glucose, then SOg of diabetes mellitus among first degree relations
oral glucose was administered and blood sample (SO%); past history of unexplained spontaneous
taken 1 hour later. The process of overnight fasting abortion (16.2%)and recurrent abortions (6.3%).Of
and blood sample collection was repeated after a these 24 patients, SOg GCT and 7Sg OGTT were
minimum of2 days, but now using 7Sg oral glucose normal in 69 of them while only S4 of the
load. Samples collected were analyzed as participants without risk factors had normal 7Sg
determined by the laboratory physician. The SOg oral OGTT. There was only one patient that had an
GCT screening was considered positive when the 1 abnormal 7Sg OGTT with positive risk factors
hour post intake glucose level is more than 140mgldl (multiple - maternal weight of> 90kg and history of
(7.8mmol/l). Regardless of the results from the diabetes in first degree relation). The remaining 23
screening tests, all the pregnant women also had the patients have normal 7Sg OGTT. The 2 most
75g OGTT which was considered positive when the common risk factors were maternal weight> 90kg

2hours post glucose level was more than 140mg/dl
(7.8mmoVI).

Ethical approval was obtained from the University
ofIbadan / University College Hospital Institutional
Review Committee.
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and history of previous macrosomic baby. 5 have

.multiple risk factors while the remaining 18

participants have single risk factor. Only 7.6% of the

respondents-had ever used oral contraceptive.

Fasting blood glucose was abnormal in 9 patients

with positive risk factors (11.4%) while the 50g GeT

was abnormal in 10 patients (12.7%). Among the

patients with abnorma150g GCT, 8(80%) had normal

7Sg OGTTwhile 2(20%) had an abnormal 75g

OGTT. The 75g OGTT was normal in 77subjects

(97.S%) and confirmed GDM in 2 subjects (2.S%)
with one of them having no prior risk factor for

gestational diabetes mellitus. Of the patients with

normal 7Sg OOTT, 89.6% had normal SOg GCT

result while only 71.4% had no risk factors for ODM

and this difference is statistically significant (Yates

corrected chi square statistic, X2 = 22.6, p=O.OOOO19)

There was no difference in the mean fasting glucose

for 50g and 7Sg OOTT (73.4±12.4mg/dl versus

73.3±13.4mg/dl respectively, p=0.96. The mean

values of 1 hour and 2 hours post glucose loads were

107.2±23.3mg/dl and 99.0±19.6mg/dl respectively

(Table 2). There is however a statistically significant

difference in the mean difference between the fasting

glucose and one hour post glucose load levels but no

difference in the two hour blood glucose levels.

The SOg OCT has a negative predictive value (NPV)

of 100% and a positive predictive value of 20%. It is

however more specific and more sensitive when

compared to risk factors assessment or risk factors

combined with fasting glucose screening (Table 3).

(7.SmmoJ/l) with 2 of them being confirmed to have

GDM. The incidence of GDM was 2.S% and the

diagnostic yield was 20%. One in five women with

an elevated GCT and no risk factors was found to

have GDM. In a study in Singapore, it was realized

that the incidence of GDM among Singaporean

women with no risk factors is not small and cannot
be ignored. I:

In 1973, O'Sullivan et al, proposed that a single

glucose tolerance test done without dietary

preparation could provide an acceptable screening

test. Thus came about the 50g GCT. Based on their

study involving a total of19,798 women, O'Sullivan

reported a sensitivity of79% and specificity of87%

using a threshold value of 130 mg/dl (7.2mmol/lt

while in this study a threshold of 140mg/dl

(7.8mmol/l) had a sensitivity of 66.7% and

specificity of 87.3%. Ardawi et al also had a

sensitivity of88% and specificity of84% when they

studied 8\8 pregnant women following SOg OCT

using a threshold of 140mg/dl. 17

In their study using the threshold plasma glucose

value of 130mg/dl (7.2mmol/l), 14 (17.7%) women

were positive for 50g glucose challenge test and

only 2 were found to have GDM with a diagnostic

yield of 14.3% as compared to using the threshold

plasma glucose value of140mg/dl with 10 (12.7%)

women being positive and only 2 were found to have

GDM with a diagnostic yield of 20%. This shows

that with the use of 140mg/dl as the value for the

plasma glucose threshold a smaller number of

women will need to undergo 75g OGTT with a

DISCUSSION higher diagnostic yield. This is similar to a study

GDM is a well-establishedmedical condition in conducted in Singapore among 146 women with the

pregnancy and there are clear benefits derivable from incidence of gestational diabetes of 8.6%. Using the

effective screening and treatment. In our hospital, threshold plasma glucose level at 130mg/dl

GCT is not done in pregnant women but women at (7.2mmolll), 53 women (36%) needed to undergo

risk of diabetes undergo 7Sg OGTT.Ofthe 79 women the 7Sg oral glucose tolerance test and 12 women

who underwent the 50g GCT, 10 women were found were found to have gestational diabetes. The

to have an elevated levelof at least 140mg/dl diagnostic yield was 22.6% while with 140mg/dl
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(7.8mmoVl) as the threshold value, 28 women (20%)
needed the oral glucose tolerance test and eight
women with gestational diabetes were detected. The
diagnostic yield was 28.6%.15In a review by
Donovan etal, SO-gGCT with a cut-off point of 130
mg/dl (7.2mmoVl) had higher sensitivity compared
with a cut-off pointof 140 mg/dl (7.8 mmol/l);
however, specificity was lower.l'The interval
between the administration ofthe SOgand 7Sg has no. .

effect on the outcome as it has been documented that
excess blood glucose is controlledwithin 48 hours. 18
In this study it was noticed that all the women who
had the first screening test did attend the 7Sg OGTT.
This might be due to detailed explanation and the
involvement of our public health n~se colleague
who was dedicated to the follow up of the patients .'
This further underscored the importance of
collaborative, multidisciplinary approach to health
care provision in ensuring a better outcome for the
patient.
According to the American Diabetes Association
(ADA) guidelines, patients should be screened for
risk factors for GDM at their initial visit. The length
and number of risk factors to be screened are
cumbersome and some of the patients, especially in
this environment, are either unaware of the
predisposing conditions such as history of diabetes
mellitus in the first degree relation or outrightly deny
the existence of such conditions thereby ..,
inadvertently increasing the number of false
riegative results for risk factors. A structured
checklist as adapted by Fawoleet al' will require
repeated training for validation and adaptation.
Meanwhile, when it is considered that a far less
number of women will require further confrrmatory
tests, it is more cost effective to screen all pregnant
women withSOg GCT.

CONCLUSION
GDM is a common medical problem that results
from insulin resistance as well as an impairment of
the compensatory increase in insulin secretion.
Pregnancy, in essence, serves as a metabolic stress
test and uncovers underlying insulin resistance and
~-cell dysfunction. GDM is associated with a
variety of maternal and fetal complications, most
notably macrosomia.
The SOg GCT when performed on a low risk
population appears to be a feasible and acceptable
screening test. It is simple, convenient, cheap and
easy to organize in the outpatient setting. It was well
tolerated by all the patients. Screening with the GCT
was helpful in overcoming the low sensitivity rates
associated with historical or obstetrical risk factor
screening. ThusSO g GCT appears to identify a
higher number of GDM patients than risk factor
based screening in the population studied. The
prime emphasis in the management ofGDM should
be focused on its early detection.
*The authors report no conflict of interest.
*No form of financial support was received for the
study. *The findings of the study were presented at
the 4SthAnnual General Conference and Meeting of
the Society of Gynecology and Obstetrics of Nigeria
which held between 22Ddand 26thNovember 2011 in
Ibadan, Oyo State, Southwest of Nigeria.
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TABLE 1: DISTRIBUTION OF MATERNAL AGE,
GESTATIONAL AGE AND PARITY AT
RECRUITMENT

MaternalAge (years) Frequency Percentage

Less than 20 weeks 4 5.1

Frequency

35

Percentage'
~

44.3

34.2

8.9

2 2.5

Table 2: MEAN DIFFERENCES BETWEEN 1
HOUR AND 2 HOURS RESULTS POST GLUCOSE
LOAD

Variables Meanmgldl Standard ValueZ p-value 4.

deviation

,First Fasting Plasma Glucose :73.4 12.4 11.3 <0.05

One Hour Post Glucose Load 107.2 23.3

5.>0.05

Two Hour Post Glucose Load 99.0 19.6

TABLE 3: COMPARISON BETWEEN RESULTS
OF 50g GCT; RISK FACTORS AND FASTING
GLUCOSE ANDRISK FACTORS ALONE

PARAMETERS SENSITNITY SPECIFICITY (%) PPV (%) NPV (%)

(%)

,Og GLUCOSE LOAD 100

RISK FACTORS + 50.0

FASTING GLUCOSE

89.777.8 11.1
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