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ABSTRACT
OBJECTIVES: The aim of this study was to compare the obstetric and neonatal outcomes of pregnant
women who were screened with one or two-step screening programs for diagnosis of gestational diabetes mellitus.
STUDY DESIGN: A retrospective evaluation was made of pregnant women who were screened with one
step [75 g oral glucose tolerance test] or two-step screening programs [50 g oral glucose challenge test
and 100 g oral glucose tolerance test] depending on the preference of the physician between September
2016 and August 2017.
RESULTS: The one-step screening program was applied to 34.1% (n:1358) of the pregnancies and the
remaining 65.9% (n=2623) were screened using the two-step program. The following results were obtained for the pregnant women applied with the one and two-step screening programs, respectively;
mean age: 29.37 ± 7.6 years and 28.1 ± 6.2 years, gestational diabetes mellitus: 8.8% and 4.8%, preterm birth: 5.2% and 6.9%, term birth: 89.8% and 85.5%, postterm birth: 5% and 7.6%, vaginal delivery:
74.8% and 67.5%, caesarean section delivery: 25.2% and 32.5%, birth weight: 3389 ± 432 g and 3234.1
± 415.9 g, and mean 5-minute APGAR score: 9.1 ± 0.4 and 9.2 ± 0.7. Comparisons showed statistically
significant differences between the groups.
CONCLUSION: The study results showed a significantly higher rate of gestational diabetes mellitus diagnosis for the pregnant women screened with the one-step screening program than the two-step screening program. Although the mean maternal age was significantly higher in the pregnant women screened
with the one-step screening program, these pregnancies were observed to have better outcomes (low
rates of preterm birth, postterm birth, caesarean delivery and high rates of term birth, vaginal delivery).
These results can be attributed to the early referral to a treatment program and follow-up, even though
more cases of gestational diabetes mellitus were diagnosed with the one-step screening program.
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Introduction
Although gestational diabetes mellitus (GDM) affects 25% of pregnancies, the frequency reaches 18% according to the
population and diagnostic criteria applied (1-4). Complications
such as fetal macrosomia, shoulder dystocia, polyhydramnios,
operative delivery, pre-eclampsia, increased cesarean ratios
and poor neonatal outcomes have been shown to develop in
gestations with GDM (5). Studies have shown that these complications in GDM-developed pregnancies, can be reduced if
GDM diagnoses are established and treated early with screening programs in all pregnancies (6-7). Nowadays, one and twostep screening programs are the most frequently used approaches for GDM screening. In the one-step screening program, all pregnancies are screened with the 75 g oral glucose
tolerance test (OGTT) at between 24 and 28 weeks of gestation
while in the two-step screening, this is performed using the 50
g oral glucose challenge test (OGCT) and according to the result of the 1-hour blood glucose value, the 100 g OGTT is per-
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formed (8-9). Different diagnostic criteria can be used to diagnose GDM in these two screening programs (10).

level: 95 mg/dL, 1-hour 180 mg/dL, 2-hour 155 mg/dL and 3hour 140 mg/dL) according to the Carpenter-Coustan
Conversion criteria (18). The comparison of the GDM prevalence was made between the one and two-step screening programs applied for GDM diagnosis. The groups were compared
based on obstetrics and neonatal outcomes. The pregnant patients applied with the one and two-step screening programs
were compared in terms of age, pre-eclampsia, type of delivery
(vaginal or caesarean delivery), gestational age at birth, birth
weight, 5-minute APGAR, 5-minute APGAR <7, pre-term birth
(<37 gestational weeks), term birth, post-term birth (>42 gestational weeks), and small for gestational age (SGA) [newborns
deﬁned as birthweight <10th percentile according to the gestational age (19)], large for gestational age (LGA)[birthweight
>90th percentile according to the gestational age (20)]. In addition, a comparison of these parameters were made between
those with normal screening results and those with GDM diagnoses. Multiple pregnancies, patients with pre-pregnancy diagnosis of diabetes mellitus, pregnancies with chronic disease
(asthma, corticosteroid use, chronic hypertension) and those
with known fetal anomalies were not included in the study.

There have been many changes during the past century related to the use of screening methods and criteria in GDM
screening, and many international meetings and workshops
have been organized to determine the best screening methods
and criteria to overcome the controversial situation that still
exists worldwide. (8-9,11-13). In addition, several recent studies comparing the one step and two-step screening programs
have been conducted (14-16). As a result of these meetings
and studies, the use of different screening programs in GDM
screening is recommended by international organizations. The
American College of Obstetricians and Gynecologists
(ACOG) recommend the two-step screening program (9)
while the International Association of Diabetes and Pregnancy
Study Groups (IADPSG), the American Diabetes Association
(ADA) and the World Health Organization (WHO) recommend the one-step screening program (2,8,11). Therefore,
there are different opinions about the screening program to be
used to diagnose GDM between centers and even between
physicians working in the same centers.
The aim of this study was to compare the obstetric and
neonatal outcomes of pregnant women who were screened
with one or two-step screening programs for the diagnosis of
GDM.

Material and Method
This retrospective cohort study was approved by the ethics
committee (# 2018-29). The patients included were pregnant
women at 24-28 weeks of gestation with a single living pregnancy who presented at the Gazi Yaşargil Training and
Research Hospital, Health Sciences University Medical
Faculty, between September 2016 and August 2017 and were
applied with a one or two-step screening program depending
on the preference of the physician to diagnose GDM.
Obstetric ultrasound (OB-USG) was performed on all the
cases before GDM screening. The OB-USG results were compared with the last menstrual period and 1st trimester OB-USG
to determine the gestational week. In the one-step screening
program, the 75 g OGTT was applied following an 8-12 hour
fasting period. GDM diagnosis was established on the observation of one high result from the fasting, 1-hour and 2-hour blood
glucose values (fasting ≥92 mg/dL, 1-h blood glucose ≥180
mg/dL and 2-h blood glucose ≥153 mg/dL) (8,17). In the twostep screening program, the pregnant women with 1-hour blood
glucose value <140 mg/dL after 50 g OGCT were considered
normal; 100 g OGTT was performed in pregnant women with a
1-hour blood value of 140-199 mg/dL after 50 g OGCT, and
those with 1-hour blood glucose of ≥200 mg/dL were evaluated
as GDM. Of the pregnant women administered with 100 g
OGTT, GDM diagnosis was established for those with two or
more high blood sugar values from four (fasting blood glucose

Statistical Analysis
Continuous variables were stated with descriptive statistics
of mean, standard deviation, median, minimum and maximum
values. The Mann Whitney U-test was used to compare two
independent variables with non-normal distribution. The ChiSquare test was used to examine relationships between categorical variables. A value of p <0.05 was accepted as statistically signiﬁcant.

Results
Evaluation was made of a total of 3981 singleton pregnancies at 24-28 gestational weeks. Of these, 34.1% (n=1358)
were screened with the one-step screening program and 65.9%
(n =2623) were screened with the two-step screening program
to establish GDM diagnosis during this study period.
The following results were obtained for the pregnant
women applied with the one and two-step screening programs,
respectively; mean age: 29.377.6 years and 28.1±6.2 years,
GDM: 8.8% and 4.8%, pre-term birth: 5.2% and 6.9%, term
birth: 89.8% and 85.5%, post-term birth: 5% and 7.6%, vaginal delivery: 74.8% and 67.5%, caesarean section delivery:
25.2% and 32.5%, birth weight: 3389±432 gr and 3234.1±
415.9 gr and mean 5-minute APGAR score: 9.1±0.4 and 9.2±
0.7. Comparisons showed statistically signiﬁcant differences
between the groups. The following results were also obtained
for the two groups respectively; mean gestational age:
38.8±2.4 weeks and 38.9±1.7 weeks, 5-minute APGAR <7:
1.4% and 1%, SGA: 5% and 4.1%, LGA: 5.5% and 6.02%,
preeclampsia: 4.7% and 5% and no signiﬁcant difference was
observed between the groups (Table I).
Distribution of characteristic features of pregnancies with
GDM diagnosis by one or two-step GDM screening programs
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were summarized in table II. In these pregnancies cesarean
rates were 43.7% when GDM diagnosis was made with onestep screening program, and %48.4 when it was diagnosed
with two-step screening program (p <0.05).
Distribution of characteristic features of the pregnant
women who have normal results of one or two-step GDM
screening programs were summarized in table III. The following results were obtained for the pregnant women who have
normal results of one or two-step GDM screening programs,
respectively; mean age: 28.9 + 7.7 years and 27.9 + 6.2 years,
term birth: 90.4% and 86.1%, post-term birth: 4.8% and 7.7%,

vaginal delivery: 76.6% and 68.3%, caesarean section delivery: 23.4% and 31.6%, birth weight: 3301.9 + 385.6 g and
3202.4 + 399.4 g and mean 5-minute APGAR score: 9.05 + 0.4
and 9.2 + 0.6. Comparisons showed statistically signiﬁcant differences between the groups. The following results were also
obtained for the two groups respectively; preterm birth: 4.8%
and 6.2%, mean gestational age: 38.8 ± 2.4 weeks and 39±1.7
weeks, 5-minute APGAR < 7:1.2% and 0.8%, SGA: 4.4% and
4.0%, LGA: 3.8% and 5.4%, preeclampsia: 4.0% and 4.6% and
no signiﬁcant difference was observed between the groups
(Table III).

Table I: Distribution of characteristic features of the pregnant women applied with one or two-step gestational diabetes mellitus
screening programs

Age (year), [mean ± SD]
GDM, n (%)
Gestational age (wk), [mean]
-preterm birth (<37wk), n, (%)
-term birth (37wk-41wk 6d), n (%)
-postterm birth (≥42wk), n (%)
Type of delivery, n, (%)
-vaginal, n (%)
-caesarean, n (%)
Birth weight, g, [mean ± SD]
5-min. APGAR [mean ± SD]
5-min. APGAR<7, n, (%)
SGA, n (%)
LGA, n (%)
Pre-eclampsia, n (%)

One-step
n = 1358

Two-step
n = 2623

p

29.37±7,6
119 (8.8)
38.8±2,4
70 (5.2)
1220 (89.8)
68 (5.0)

28.1±6.2
126 (4.8)
38.9±1.7
180 (6.9)
2244 (85.5)
199 (7.6)

<0.0011
<0.0012
0.1551
0.0432
<0.0012
0.0022

1016 (74,8)
342 (25,2)
3389,7±432
9,1±0,4
19 (1,4)
68 (5,0)
75 (5,5)
64 (4,7)

1772 (67.5)
851 (32.5)
3234.1±415.9
9.2±0.7
27 (1.0)
107 (4.1)
158 (6.02)
131 (5.0)

0.0012
<0.0012
<0.0011
<0.0011
0.3312
0.2182
<0.5532
0.7352

SGA: Small for gestational age, LGA: Large for gestational age, GDM: Gestational diabetes mellitus, Wk: Week, Min: Minute, d: day, g: gram,
Mann-Whitney U1, Chi-Square2

Table II: Distribution of characteristic features of pregnancies with gestational diabetes mellitus diagnosis by one or two-step gestational diabetes mellitus screening programs

Age (year),[mean ± SD]
Gestational age (wk), [mean]
-pre-term (<37wk), n, (%)
-term (37wk-41wk6d), n (%)
-postterm(≥ 42wk), n (%)
Type of delivery, n, (%)
-vaginal, n (%)
-cesarean, n (%)
Birth weight, g, [mean ± SD]
5 min. APGAR [mean ± SD]
5 min. APGAR<7, n, (%)
SGA, n (%)
LGA, n (%)
Pre-eclampsia, n (%)

One step
n = 119

Two step
n = 126

p

32.31±5.60
38.8±2.4
11 (9.2)
105 (88.3)
3 (2.5)

32.63±5.02
38.9±1.7
12 (9.5)
110 (87.4)
4 (3.1)

0.1551
0.1551
0.7352
0.2182
0,3312

67 (56.3)
52 (43.7)
3427.7±432
9.1±0.4
4 (3.4)
5 (4.2)
20 (16.8)
14 (11.7)

65 (51.6)
61 (48.4)
3434.1±415.9
9.05±0.49
6 (4.7)
6 (4.7)
23 (18.25)
16 (12.6)

0.0012
0.0012
0.7352
0.3092
0.2182
0.8532
0.2182
0.3092

SGA: Small for gestational age, LGA: Large for gestational age, GDM: Gestational diabetes mellitus, wk: Week, min: Minute, d: Day, g: Gram, MannWhitney U1, Chi-Square2
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Table III: Distribution of characteristic features of the pregnant women who have normal results of one or two-step gestational diabetes mellitus screening programs

Age (year), [mean ± SD]
Gestational age (wk), [mean]
-preterm(< 37wk), n, (%)
-term(37wk-41wk6d), n (%)
-postterm(≥ 42wk), n (%)
Type of delivery, n, (%)
-vaginal, n (%)
-cesarean, n (%)
Birth weight, g, [mean ± SD]
5 min. APGAR [mean ± SD]
5 min. APGAR <7, n, (%)
SGA, n (%)
LGA, n (%)
Pre-eclampsia, n (%)

One step
n = 119

Two step
n = 126

p

28.9±7.7
38.8±2.3
60 (4.8)
1120 (90.4)
59 (4.8)

27.9±6.2
39±1.7
154 (6.2)
2152 (86.1)
191 (7.7)

<0.0011
0.1551
0.0972
0.0012
0.0022

949 (76.6)
290 (23.4)
3301.9±385.6
9.05±0.4
15 (1.2)
55 (4.4)
48 (3.8)
50 (4.0)

1705 (68.3)
790 (31.6)
3202.4±399.4
9.2±0.6
21 (0.8)
101 (4.0)
135 (5.4)
115 (4.6)

<0.0012
<0.0012
<0.0011
<0.0011
0.3092
0.6382
0.2182
0.5532

SGA: Small for gestational age, LGA: Large for gestational age, GDM: Gestational diabetes mellitus, wk: Week, min: Minute, d: Day, g: Gram, MannWhitney U1, Chi-Square2

Discussion
The results of this study showed that in the screening program with one - step, more pregnant women were diagnosed
with GDM compared to the two-step screening program and
this result is similar to the ﬁndings of Sevket et al (15) and
Saccone et al (21). When these studies are examined in detail,
Sevket et al (15) reported a GDM rate of 14.5% for the onestep screening program and 6% for the two-step screening
program, while Saccone et al (21) reported these rates as 8.4%
and 4.3%, respectively. In the current study, these rates were
8.8% and 4.8%, respectively, and although they were similar
to the results of Saccone et al (21), they were lower than the
results of Sevket et al (15) but comparable with the GDM
prevalence reported in the literature (1-4).
In the current study, preterm birth and caesarean delivery
rates were signiﬁcantly lower in pregnant women who were
screened with the one-step screening program compared to the
two-step screening program, which is similar to the signiﬁcant
decrease in preterm birth and caesarean delivery rates reported
in the Saccone et al study (21). However, in the one-step
screening program of the current study, postterm birth rates
and 5-minute APGAR scores were signiﬁcantly lower than
those of the two-step screening program, while term birth and
mean birth weight were signiﬁcantly higher. Unlike the current study, Saccone et al (21) found that the mean birth weight
was signiﬁcantly lower in the one-step screening program. In
the current study, the low rate of caesarean delivery of the
pregnant women screened with the one-step screening program can be attributed to the preterm delivery rate which was
signiﬁcantly lower in this group.

While the current study showed no difference in the 5minute APGAR <7, SGA, LGA, and pre-eclampsia rates between the one-step and two-step screening programs, Saccone
et al (21) reported a signiﬁcantly lower LGA rate in the onestep screening program.
Many studies have shown that increased maternal age leads
to adverse obstetric and neonatal outcomes (22-25). In the current study, although the mean maternal age was signiﬁcantly
higher in the pregnancies screened with the one-step screening
program compared to those who were screened with the twostep program, there was no signiﬁcant increase in adverse pregnancy outcomes, and there was a signiﬁcant decrease in preterm birth, postterm birth and caesarean delivery rates.
In the current study, cesarean ratios in GDM diagnoses
with two-step GDM screening program were signiﬁcantly
higher than those with GDM diagnosis in one-step GDM
screening program. In addition, postterm birth and caesarean
delivery rate were signiﬁcantly higher in pregnant women
who have normal result of GDM screening program by twostep screening program than one-step screening group.
In conclusion, the results of the current study showed that
a signiﬁcantly higher rate of GDM diagnosis was established
for pregnant women screened with the one-step screening program compared to the two-step screening program. Although
the mean maternal age was signiﬁcantly higher in the one-step
screening group, better pregnancy outcomes were observed in
these pregnancies (low rates of preterm birth, postterm birth,
caesarean delivery and high rates of term birth, vaginal delivery). These results can be attributed to the early referral to a
treatment program and follow-up, even though more cases of
GDM were diagnosed with the one-step screening program.
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