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Comparison of efficacy of one-step versus two-step oral glucose
tolerance test in pregnant women and its impact on obstetrical outcomes.

Syedha Farwa Batool', Humaira Akram?, Alia Nasir Ud Din®, Shoaib Ahmad Malik*

ABSTRACT... Objective: To compare the effectiveness of the one-step and two-step OGTT in diagnosing GDM among high-risk
pregnant women and to evaluate the impact of each screening strategy on obstetrical outcomes. Study Design: Prospective
Comparative Cohort study. Setting: Department of Obstetrics and Gynecology, Dr. Faisal Masood Teaching Hospital, Sargodha,
Pakistan. Period: May 2025 to October 2025. Methods: One hundred and ten high-risk pregnant women at 24-28 weeks of gestation
were enrolled using non-probability consecutive sampling and allocated equally to Group A (one-step 75 g 2-hour OGTT) and Group
B (two-step 50 g GCT followed by 100 g OGTT if indicated) after approval from institutional ethical review committee (number smc/
prin/5754 dated 17-4-2025). Primary outcome was GDM diagnosis rate; secondary outcomes included gestational age at delivery,
birth weight, neonatal glucose, and maternal and neonatal complications. Results: The mean age of participants was 27.23+4.33
years, with a mean gestational age of 26.91+3.86 weeks. GDM was diagnosed in 30 (54.5%) women in Group A compared with
18 (32.7%) in Group B (p=0.021). Women screened by the one-step approach had significantly higher gestational age at delivery
(38.00+1.42 vs. 37.40+1.56 weeks; p=0.038) and higher neonatal blood glucose levels (71.02+14.84 vs. 53.18+20.67 mg/dL;
p<0.001). Rates of preterm birth, operative delivery, shoulder dystocia, and polyhydramnios were significantly lower in Group A
(p<0.05). No significant differences were observed between the groups regarding large-for-gestational-age infants, perineal injury,
postpartum hemorrhage, respiratory distress, neonatal intensive care unit admission, or neonatal hypoglycemia. Conclusion: The
one-step OGTT demonstrates higher diagnostic yield in diagnosing GDM and is associated with improved key obstetrical outcomes
including lower rates of preterm birth, operative delivery, shoulder dystocia, and polyhydramnios. These findings support the use of
the one-step OGTT as an effective screening strategy for high-risk pregnancies.
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INTRODUCTION

Gestational diabetes mellitus (GDM) is defined
as a state of carbohydrate intolerance of variable
severity, with onset or first recognition during
pregnancy. GDM is one of the most prevalent
complications of pregnancy, and poses significant
risks to both mother and developing foetus,
including preterm birth, large for gestational age
(LGA) infants, shoulder dystocia, operative delivery,
preeclampsia, neonatal hypoglycaemia, and
increased risk of type 2 diabetes mellitus in later
life."? Untreated GDM is associated with perinatal
mortality rates approximately four times higher than
those observed in uncomplicated pregnancies.®

The global prevalence of GDM is rising, mirroring the

epidemic of type 2 diabetes. In Pakistan, a country
bearing a high burden of diabetes, the prevalence of
GDM is estimated at approximately 6.5%, though
this figure varies considerably by population and
diagnostic criteria employed.* The importance of
timely diagnosis cannot be overstated, as prompt
treatment through lifestyle modification and, where
necessary, pharmacotherapy can significantly
mitigate adverse maternal and perinatal outcomes.®

Two principal screening strategies are currently
in clinical use. The one-step approach, endorsed
by the International Association of Diabetes in
Pregnancy Study Groups (IADPSG) and the World
Health Organization (WHO) involves a 75 g 2-hour
OGTT administered in the fasting state.
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Diagnosis is made if any single value meets or
exceeds pre-specified thresholds: fasting plasma
glucose >5.6 mmol/L (100 mg/dL) or 2-hour glucose
>7.8 mmol/L (140 mg/dL). The two-step approach,
historically preferred by the American College of
Obstetricians and Gynecologists (ACOG), begins
with a non-fasting 50 g 1-hour glucose challenge
test (GCT). Only women exceeding the GCT
threshold proceed to a diagnostic 3-hour 100 g
OGTT, requiring two or more abnormal values for a
positive diagnosis.®’

The debate between these two screening paradigms
has important clinical implications. The one-step
method offers greater convenience, improved
patient compliance, and potentially higher sensitivity.
The two-step approach avoids unnecessary OGTT
in low-risk women but may lead to significant under-
diagnosis, particularly in high-burden settings.
Evidence comparing these strategies regarding
not only diagnostic yield but also downstream
obstetrical outcomes is limited and inconsistent
in the literature, especially from low- and middle-
income countries (LMICs) such as Pakistan.??

The present study was designed to prospectively
compare the efficacy of the one-step versus two-
step OGTT in diagnosing GDM and to evaluate
their respective impact on obstetrical outcomes in a
tertiary care setting in Sargodha, Pakistan.

METHODS

A prospective comparative cohort study was
conducted at the Department of Obstetrics and
Gynecology, Dr. Faisal Masood Teaching Hospital,
Sargodha, Pakistan, over a period of six months
from May 2025 to October 2025 following ethical
approval by the institutional review committee on
17-4-2025(Smc/prin/5754) The sample size was
calculated using the reported sensitivity of the
one-step and two-step oral glucose tolerance test
(OGTD from a previous study by Saranya et al.’,
with a power of 80% and a level of significance of
5%, yielding a total sample of 110 participants. A
non-probability consecutive sampling technique was
employed to recruit eligible participants.

Pregnant women aged 18-40 years with singleton
pregnancies between 24 and 28 weeks of gestation

who were considered at high risk for gestational
diabetes mellitus (GDM) were included in the study.
Women with previously diagnosed gestational
diabetes mellitus, pre-existing diabetes mellitus,
a family history of diabetes mellitus, or a previous
history of fetal macrosomia were excluded.

After obtaining written informed consent, eligible
participants were enrolled and allocated equally
into two study groups. Participants in Group-A
underwent the one-step screening strategy using a
75-g oral glucose tolerance test (OGTT), whereas
those in Group-B underwent the conventional two-
step screening strategy consisting of a non-fasting
50-g glucose challenge test (GCT), followed by a
diagnostic 100-g OGTT in women with abnormal
screening results. Gestational diabetes mellitus was
diagnosed according to the respective diagnostic
criteria  for each screening method. Women
diagnosed with GDM received standard antenatal
management, including dietary  modification,
exercise, and pharmacological therapy whenever
indicated, while participants with normal glucose
tolerance continued routine antenatal care.

All participants were followed until delivery. The
primary outcome measure was the proportion of
women diagnosed with GDM by each screening
strategy. Secondary outcome measures included
gestational age at delivery, birth weight, neonatal

blood glucose level, preterm birth, large-for-
gestational-age infant, operative delivery,
shoulder dystocia, polyhydramnios, postpartum

haemorrhage, perineal injury, neonatal respiratory
distress, neonatal intensive care unit admission, and
neonatal hypoglycaemia.

Data were entered and analysed using IBM SPSS
Statistics version 25.0. Continuous variables
were expressed as mean + standard deviation,
whereas categorical variables were presented as
frequencies and percentages. The normality of
continuous data was assessed using the Shapiro—
Wilk and Kolmogorov—Smirnov tests. Comparisons
between the two groups were performed using the
independent samples t-test for continuous variables
and the Chi-square test for categorical variables. A
p-value of less than 0.05 was considered statistically
significant.
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RESULTS

A total of 110 participants were enrolled, with 55
in each group. The mean age of the total cohort
was 27.23+4.33 years (range: 18-40 years) while
he mean gestational age at the time of testing
was 26.91+3.86 weeks. The maternal BMI, pre-
pregnancy weight and fasting blood glucose are
given in the Table-l. Baseline characteristics were
comparable between groups, with no statistically
significant differences observed for any variable (all
p >0.05).

GDM was diagnosed in 30 participants (54.5%) in
Group-A compared with 18 participants (32.7%)
in  Group-B. This difference was statistically
significant (p=0.021), indicating a substantially
higher diagnostic yield with the one-step OGTT
approach. These findings are presented in Table-Il
alongside the continuous obstetrical outcomes. The
mean gestational age at delivery was significantly
higher in Group-A compared with Group-B (38.00
+ 1.42 weeks vs. 37.40 + 1.56 weeks; p=0.038),
suggesting more consistent term delivery in women

managed under the one-step protocol. Birth weight
did not differ significantly between groups (3.29
+ 0.61 kg vs. 3.32 + 0.80 kg; p=0.852). Neonatal
glucose levels were significantly higher in Group A
(71.02 £ 14.84 mg/dL vs. 53.18 + 20.67 mg/dL;
p<0.001), reflecting better neonatal glycemic status
in the one-step group.

Several categorical outcomes were significantly
better in Group-A (Table-lID. Preterm birth was
observed in 3 participants (5.5%) in Group A
versus 10 (18.2%) in Group-B (p=0.039). Operative
delivery rates were similarly 5.5% (n=3) versus
18.2% (n=10; p=0.039). Shoulder dystocia occurred
in 5.5% of Group-A versus 18.2% of Group-B
(p=0.039). Polyhydramnios was present in 27.3% of
Group A versus 45.5% of Group-B (p=0.047). No
statistically significant between-group differences
were observed for LGA, perineal injury, PPH,
neonatal respiratory distress, NICU admission, or
neonatal hypoglycaemia.

TABLE-I

Baseline characteristics of the study sample

Participants under  Group-A: One-Step  Group-B: Two-Step

Characteristic study (n=110) Mean OGTT (n=55) OGTT (n=55) P-Value
+SD Mean = SD Mean = SD
Age (years) 27.23 £ 4.33 27.56 + 4.08 26.89 + 4.58 0.418
Gestational age at testing (weeks) 26.91 + 3.86 27.44 £ 4.24 26.38 = 3.40 0.153
Maternal BMI (kg/m?) 2481 £2.12 25.02 + 1.96 24.59 + 2.26 0.285
Pre-pregnancy weight (kg) 64.25 + 7.07 64.64 + 6.86 63.87 + 7.33 0.574
Fasting blood glucose (mg/dL) 109.51 + 20.32 108.16 + 17.91 110.85 + 21.21 0.202

Values are mean = SD. Independent samples t-test applied. All p-values >0.05 indicate comparable groups at baseline.

TABLE-II

Primary Outcome and Continuous Obstetrical Outcomes by Study Group

Group-A: One-Step OGTT  Group-B: Two-Step OGTT

Outcome (n=55) (h=55) P-Value
GDM diagnosed, n (%) 30 (54.5%) 18 (32.7%) 0.021*
Gestational age at delivery (weeks) 38.00 + 1.42 37.40 + 1.56 0.038*
Birth weight (kg) 3.29 £ 0.61 3.32 £0.80 0.852
Neonatal glucose (mg/dL) 71.02 + 14.84 53.18 + 20.67 <0.001*

*Statistically significant (p<0.05). Values for continuous outcomes are mean + SD; independent samples t-test used.

1906 OCTOBER 2026 The Professional Medical Journal 33(10):1904-1909



Oral Glucose Tolerance Test

TABLE-III

Categorical obstetrical and neonatal outcomes by study group

Group A — One-Step OGTT

Group B - Two-Step OGTT

Outcome n (%) n (%) P-Value
Large for gestational age 7 (12.7%) 14 (25.5%) 0.089
Preterm birth 3 (5.5%) 10 (18.2%) 0.039*
Operative delivery 3 (5.5%) 10 (18.2%) 0.039*
Shoulder dystocia 3 (5.5%) 10 (18.2%) 0.039*
Polyhydramnios 15 (27.3%) 25 (45.5%) 0.047*
Perineal injury 3 (5.5%) 509.1%) 0.463
Post Partum Haemorrhage (PPH) 3 (5.5%) 509.1%) 0.463
Respiratory distress 3 (5.5%) 8 (14.5%) 0.112
NICU admission 7 (12.7%) 8 (16.4%) 0.589
Neonatal hypoglycaemia 6 (10.9%) 11 (20.0%) 0.187

*Statistically significant (p<0.05). Chi-square test or Fisher's exact t

DISCUSSION

Gestational diabetes mellitus (GDM) poses
significant risks, including preterm birth, large
for gestational age infants, and operative
deliveries."" The one-step and two-step OGTT
methods are commonly used to diagnose GDM,
but their comparative efficacy remains unclear®,
necessitating this study to determine which method
more accurately identifies GDM and better predicts
obstetrical outcomes, ultimately aiming to enhance
clinical guidelines and improve maternal and neonatal
health.

This prospective comparative study demonstrates
that the one-step 75g 2-hour OGTT identifies
a significantly higher proportion of GDM cases
compared to the two-step 50g GCT / 100g OGTT
protocol (54.5% vs. 32.7%; p=0.021). Furthermore,
the one-step approach was associated with superior
outcomes in several clinically meaningful endpoints,
including gestational age at delivery, neonatal
glucose levels, preterm birth, operative delivery,
shoulder dystocia, and polyhydramnios, supporting
its value not merely as a diagnostic instrument but
as a strategy that facilitates earlier intervention and
potentially better pregnancy outcomes.

The higher GDM detection rate with the one-step
approach aligns closely with findings from Satodiya
etal. (2017), who reported detection rates of 19.23%
vs. 11.81% (p=0.001) in an Indian randomized
controlled trial, and with the meta-analysis by

est applied, as appropriate.

Saccone et al. (2019).°'2 Qur absolute rates are
higher, which may reflect differences in population-
level GDM prevalence, the pre-selection of high-risk
women in this study, and differences in diagnostic
thresholds applied. The two-step method’s lower
detection rate likely reflects the well-documented
phenomenon of loss to follow-up between the
GCT and OGTT stages, estimated at 21-23% in
published cohorts®, as well as the inherently lower
sensitivity of a two-threshold system.

The significantly higher gestational age at delivery in
Group-A (38.00 vs. 37.40 weeks; p=0.038) reflects
the benefit of earlier GDM diagnosis enabling timely
management. In Group B, where a substantial
proportion of GDM cases remained undiagnosed or
were diagnosed later, suboptimal glycaemic control
may have contributed to earlier delivery or obstetric
intervention. This is consistent with data from
Davis et al. (2021) and Pocobelli et al. (2018), who
demonstrated that one-step identified GDM cases
managed appropriately achieved better gestational
age outcomes compared with two-step diagnosed
cohorts.'314

The markedly higher neonatal glucose levels in
Group A (71.02 vs. 53.18 mg/dL; p<0.001) is one
of the most striking findings of this study. Neonatal
hypoglycaemia is a recognized consequence of
maternal GDM through foetal hyperinsulinism; the
higher neonatal glucose in Group A reflects the
beneficial metabolic effect of earlier GDM detection
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and treatment on fetal insulin physiology.'® Although
rates of frank neonatal hypoglycaemia did not differ
significantly (10.9% vs. 20.0%; p=0.187), possibly
due to insufficient power, the trend favoured
Group-A and the continuous glucose data support
a biologically meaningful difference.

Preterm birth, operative delivery, and shoulder
dystocia were all significantly lower in Group A
(all p=0.039). These outcomes are interrelated—
undiagnosed or poorly managed GDM leads
to fetal overgrowth, increasing the likelihood of
dystocia and operative intervention, which in turn
increases the risk of preterm iatrogenic delivery.
The observation that polyhydramnios was also
significantly less frequent in Group A (27.3% vs.
45.5%; p=0.047) further supports this mechanistic
chain; polyhydramnios in GDM results from foetal
polyuria driven by foetal hyperglycaemia, and its
reduction reflects better maternal glycaemic control
afforded by earlier diagnosis.'®

LGA incidence trended toward significance
(12.7% vs. 25.5%; p=0.089) but did not reach the
significance threshold, possibly due to the study’s
sample size being powered for the primary outcome
rather than individual secondary endpoints. With
a larger sample, this difference may achieve
statistical significance, a hypothesis supported
by the existing systematic review literature.® The
absence of significant differences in PPH, perineal
injury, respiratory distress, and NICU rates between
groups may reflect the relatively small sample
size for these individually less frequent events,
or genuine equivalence for these endpoints.'’'®
Compared with international studies, our cohort had
broadly comparable baseline BMI (24.81 kg/m?) and
gestational age at testing (26.91 weeks) to those
reported by Luewan et al. and Nawaz et al.. The
mean fasting glucose at enrolment (109.51 mg/dL)
was higher than some international comparators,
potentially reflecting the high-risk enrolment
criterion and a population with elevated metabolic
risk—consistent with Pakistan’s high background
diabetes burden.®"’

The strengths of this study include its prospective
design, standardized OGTT protocols, direct
comparison of both strategies and their downstream

obstetrical outcomes, and a clinically homogeneous
population. Limitations include the single-center
design and absence of longerterm follow-up
preclude assessment of postpartum maternal
metabolic outcomes or childhood sequelae.

CONCLUSION

In conclusion, this prospective comparative cohort
study demonstrates that the one-step 75 g 2-hour
OGTT exhibits significantly higher diagnostic yield in
diagnosing GDM among high-risk pregnant women
compared to the two-step approach, translating into
more effective early management and measurably
improved obstetrical outcomes.
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