General papers
Ref: Ro J Med Pract. 2022;17(1)
DOI: 10.37897/RJMP.2022.1.2

Gestational diabetes: universal or selective
screening in pregnancy?
Carina RAGEA2, Nicolae GICA1,2, Radu BOTEZATU1,2, Gheorghe PELTECU1,2,
Anca Maria PANAITESCU1,2
1

“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania
2
Filantropia Clinical Hospital, Bucharest, Romania

Abstract

Gestational diabetes mellitus (GDM) is one of the most frequent complications of pregnancy. Despite
international efforts, there is no consensus regarding the optimal method of screening and diagnosis of
GDM. Some organizations propose screening only for women with high risk of GDM, while others suggest
testing all pregnant women. Furthermore, there are more types of screening and diagnostic tests (one vs.
two-step approach) with different glycemic thresholds. The aim of this review is to present and compare the
screening and diagnosis guidelines of the most influential organizations. Additionally, this study evaluates
the differences between selective and universal screening. The necessity for a consensus and for a single
acceptable guideline has been repeatedly highlighted by experts in order to allow uniform clinical practice
and to improve perinatal and maternal outcomes.
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INTRODUCTION
Gestational diabetes mellitus (GDM) is one of the
most frequent complications of pregnancy. According
to the International Association of Diabetes and Pregnancy Study Groups (IADPSG) screening and diagnostic
criteria, the global prevalence of GDM is 16.9% [1]. The
rate of GDM diagnosis may vary between countries
(2.4-37.7%) because there is no universally accepted
standard concerning screening for or diagnosis of GDM
[2]. Furthermore, the incidence depends on the studied
population, the region with the highest GDM prevalence being South East Asia with 25% [1]. Nevertheless,
GDM incidence is rising due to the increase in maternal
age and obesity [3].
Pregnancy is naturally associated with a hyperglycemic state in order to ensure proper nutrition for the fetus. Especially during the second and third trimester,
hormones such as cortisol, estrogen and placental secretion of corticotropin-releasing hormone, growth
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hormone, and human placental lactogen, mediate insulin resistance in pregnancy [4]. GDM occurs in pregnant
patients whose pancreas is insufficiently functioning to
overcome the state of insulin resistance. Furthermore,
patients with GDM are at high risk of developing type 2
diabetes later in life. Studies assessed that 70% of women with GDM will develop diabetes within approximately 25 years after pregnancy [5,6].
GDM is associated with an increased morbidity for
both mother and fetus. Short term neonatal and maternal adverse outcomes include hypertensive disorders of
pregnancy, macrosomia, birth trauma to mother or
newborn (nerve palsy, fracture), operative delivery (cesarean or assisted vaginal), neonatal hypoglycemia, neonatal hypertrophic cardiomyopathy, and perinatal
mortality [7,8]. Infants of women with GDM have an
increased risk of developing obesity, insulin resistance,
diabetes, and hypertension later in life [9,10].
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Screening, diagnosis and treatment of GDM is essential in order to prevent adverse maternal and neonatal outcomes of GDM. The randomized controlled
trial Australian Carbohydrate Intolerance Study in Pregnant Women (ACHOIS) showed that treatment of GDM
reduced maternal risk of preeclampsia and neonatal
risks of macrosomia, perinatal mortality, shoulder dystocia, and birth trauma [11]. Subsequent studies confirmed the linear relationship between maternal glucose and fetal growth and the benefits of treating GDM
[12].
Since then, on the basis of the ACHOIS study the International Association of Diabetes and Pregnancy
Study Groups (IADPSG) recommended universal screening for GDM of all pregnant women in trying to achieve
an international consensus for screening and diagnosis
[13]. Currently, there is no consensus on screening and
diagnosis of GDM and there are nearly 30 different
guidelines for screening and diagnosis of GDM worldwide [14]. Some organizations propose screening for
GDM of high-risk women only, while other suggest testing all pregnant women. Furthermore, there are more
types of screening and diagnostic tests (one vs. twostep approach) with different glycemic thresholds. The
lack of consensus creates major problems in establishing prevalence of GDM, and in carrying out a uniform
clinical practice by addressing complications and management of this disease.
The aim of this review is to present and compare the
screening and diagnosis guidelines from different organizations such as the American College of Obstetricians and Gynecologists (ACOG), the American Diabetes Association (ADA), the National Institute for Health
and Care Excellence (NICE), the International Association of Diabetes and Pregnancy Study Groups (IADPSG),
and the World Health Organization (WHO). Additionally, the review evaluates the differences between selective and universal screening.

SELECTIVE SCREENING
The National Institute for Health and Care Excellence (NICE) recommends selective screening only for
women with risk factors. Pregnant women are evaluated for the following risk factors: BMI greater than 30kg/
m², history of macrosomic babies or GDM; family history of diabetes (fist-degree relatives); ethnicity with high
risk of diabetes (South Asia; Black Caribbean; Middle
Eastern) [15]. Women with additional risks, especially
those with history of GDM in a previous pregnancy,
should be screened earlier (first trimester) and retested
at 24 to 28 weeks of gestation, if the initial test is negative. These women can either self-monitor their blood
glucose or can undergo a OGTT as soon as possible early in pregnancy [15].
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NICE uses the one-step 75g 2- hours oral glucose
test (OGTT) at 24 to 28 weeks of gestation. They asses
the fasting and the 2 hours postprandial glucose level
for the diagnosis of GDM. Explicitly, GDM is diagnosed
if fasting plasma glucose level is above 5.6 mmol/L or if
2-hour plasma glucose level is above 7.8 mmol/L [15].
HBA1c levels are measured for all pregnant women
with pre-existing diabetes. Risks are increased for women who exceed 6.5% HbA1c [15]. NICE does not recommend HBA1c levels for monitoring blood glucose control for women with GDM.
Although the risk factors that NICE consider for
screening for GDM are found in 30-50% of pregnant
population, they continue to screen only high-risk
women [16]. Even though IADPSG [13] recommends
universal screening since 2010, NICE continues to
screen selectively.
IADPSG recommends a one-step 75g OGGT at 24-28
weeks of gestation. Plasma glucose values are evaluated in fasting state and after one and two hours postprandial and GDM is diagnosed when at least one of
the three values are above the following threshold limits: fasting ≥5.1 mmol/l (92 mg/dl), 1-hour ≥10.0 mmol/l
(180 mg/dl), 2-hours ≥8.5 mmol/l (153 mg/dl) [13]. The
World Health Organization [17] has also adopted these
criteria, aiming towards a universal consensus for the
diagnosis of GDM.
Tabel 1 presents the diagnostic criteria for GDM of
different guidelines. Besides the different view regarding universal and selective screening, NICE uses also
different threshold values for the fasting and 2-hour
glucose value without measuring the 1-hour glucose
value.
The Royal College of Obstetricians and Gynecologists [16] stated that, although universal screening
would increase the number of women diagnosed with
gestational diabetes, the maternal interventions for
blood glucose control are relatively noninvasive for
most women. Dietary and lifestyle interventions are effective in improving pregnancy outcomes. Furthermore, the issue with selective screening is the concern
that it may miss a great portion of women with GDM
[14]. A study that compared risk-factor based screening
with a universally based one reported that the universal screening detected more women with GDM (2.7%
vs. 1.45%, p < 0.03) and that this group had better outcomes [18].

UNIVERSAL SCREENING
United States guidelines recommend universal
screening, considering that 90% of pregnant women
would have at least one risk factor for GDM [19]. Since
2014, the U.S. Preventive Services Task Force recommends screening all pregnant women for GDM at 24-28
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weeks of gestation [20]. There are two different approaches regarding screening in the US, namely the
one- and the two-step test. The latter one being the
most widely used.
The American College of Obstetricians and Gynecologists (ACOG) recommends the two-step method. The
first screening step is the 50 g one-hour OGTT at any
time of the day and with no regard on previous meals.
There is no consensus on the glucose 1 hour threshold
value and practitioners can select cut-off values between 130 and 140 mg/dl depending on the community GDM prevalence [21]. The screen-positive women
continue with the second step, which is a diagnostic
test. ACOG recommends the 100g 3 hours OGTT [21].
There are different cut-off values for the diagnosis of
GDM. Table 1 presents the diagnostic values recognized
by the National Diabetes Data Group and by Carpenter
and Coustan. The diagnostic 100g OGTT measures fasting glucose and serum glucose at one, two and three
hours after glucose administration. Diagnosis of GDM is
made if two or more glucose values are elevated.
Conversely, the American Diabetes Association
(ADA) recommends the one-step test by performing
the 75g 2-hours OGTT diagnostic test [22]. The diagnostic criteria of ADA agree with the IADPSG criteria as
seen in Table 1. However, ADA stated that there is insufficient evidence to support the one-step approach over
the two-step screening method [23].
A meta-analysis comparing the one- with the twostep approach reported an increased proportion of
women diagnosed with GDM but improved maternal
and neonatal outcomes in the one-step screening group
[24]. A subsequent study [25], with a greater number of
subjects included, reported no significant differences
regarding maternal and neonatal outcomes between
both groups. Furthermore, double as many patients in
the one-step group were diagnosed with GDM (16.5%
vs 8.5%). A Cochrane review concluded that no specific
screening strategy is ideal [26]. Therefore, there is no
clear evidence which of the two approaches is optimal.
ACOG suggests that the two-step approach remains
preferable considering that the one-step test would increase the medical system burden with no clear benefits [21].

EARLY SCREENING
Considering the increasing incidence of pregnant
patients with unrecognized type 2 diabetes, early
screening of pregnant women with diabetic risk factors
is recommended for detecting undiagnosed pregestational diabetes [13,21]. The term “overt diabetes” is
used for defining women diagnosed in the first trimester with gestational diabetes, who will subsequently be
diagnosed with type 2 diabetes postpartum [13].

According to ACOG [21] and ADA [23], women with
a body mass index greater than 25 (greater than 23 for
Asian Americans) with at least one of the following risk
factors should be screened in the first trimester: history
of macrosomic babies; GDM, or cardiovascular disease;
women diagnosed with polycystic ovarian syndrome,
with hypertension, or other clinical conditions associated with insulin resistance; physical inactivity; first-degree relative with diabetes; high-risk ethnicity; HDL
cholesterol level less than 35 mg/dl, or a triglyceride
level greater than 250 mg/dl; HbA1c greater than or
equal to 5.7%.
ACOG early screening method constitutes of the
two-step approach and the diagnostic criteria of overt
diabetes are the same as those used for diagnosis of
GDM later in pregnancy. Women with initial negative
follow-up test will be tested directly with the 100g 3h
OGTT at 24-28 weeks of gestation [21]. Conversely, ADA
[23] suggests that Hb A1c (≥6.5%) can also be used for
early diagnosis, but it may not be as sensitive as OGTT.
The cut-off values for diagnosis of early diabetes in
pregnancy are the same as those used for non-pregnant patients. The diagnostic criteria are as follows:
HbA1C ≥6.5%, or fasting blood glucose ≥126 mg/dL, or
75g 2-hour OGGT with 2-hour plasma glucose ≥200
mg/dL, or a random plasma glucose ≥200 mg/dL with
hyperglycemic symptoms. If fasting blood glucose ranges from 92 mg/dl to 126 mg/dl, it is considered that
these women have prediabetes and are encouraged to
have life-style changes [23].
Similarly, IADPSG [13] criteria for overt diabetes is
fasting blood glucose ≥126 mg/dL or HbA1c ≥6.5% or a
random plasma glucose ≥200 mg/dL confirmed by fasting blood glucose or A1c levels. If early screening is negative, all women should repeat screening at 24-28
weeks of gestation. They suggest that detection of
overt diabetes should be made as soon as possible and
that the assessment should be made at the initial visit.
Whether evaluation for overt diabetes should be performed universally or for women with high risk remains
unclear, and the decision should be made by the clinician [13].
Because the incidence of type 2 diabetes is increased in Romania, all pregnant women are screened
in the first trimester or at the first prenatal visit by evaluating the fasting blood glucose levels. Overt diabetes
is diagnosed if fasting blood glucose is above 126 mg/dl
[27]. Otherwise, high-risk women without overt diabetes are screened at 24-28 weeks of gestation by performing the 75g 2h OGTT [27].

CONCLUSION
GDM represents an important pathology in pregnancy with increasing prevalence. Because of the ma11
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TABEL 1. Guidelines for the diagnosis and screening of GDM between 24–28 gestational weeks
One-step approach
75 g 2h OGTT
IADPSG 2010, ADA 2020,
NICE 2015
WHO 2013
Fasting
92 mg/dL (5.1 mmol/L)
100 mg/dL (5.6 mmol/L)
One hour
180 mg/dL (10 mmol/L)
Not
required
Two hours
153 mg/dL (8.5 mmol/L)
140 mg/dL (7.8 mmol/L)
Three hours
Not
Not required
required
GDM Diagnosis ≥1 glucose value at or above these thresholds

Two-step approach
100 g 3h OGTT: ACOG 2018*
Carpenter/Coustan
National Diabetes Data
Group
95 mg/dL (5.3 mmol/L)
105 mg/dL (5.8 mmol/L)
180 mg/dL (10 mmol/L)
190 mg/dL (10.6 mmol/L)
155 mg/dL (8.6 mmol/L)
140 mg/dL (7.8 mmol/L)

165 mg/dL (9.2 mmol/L)
145 mg/dL (8 mmol/L)

≥2 glucose values at or above these thresholds

* after 50 g 1h positive OGTT with plasma glucose level ≥ 130-140 mg/dl (7.5-7.8 mmol/L)
OGTT: oral glucose tolerance test
IADPSG: International Association of the Diabetes and Pregnancy Study Groups
ADA: American Diabetes Association
WHO: World Health Organization
NICE: National Institute for Health and Care Excellence
ACOG: American College of Obstetricians and Gynecologists

ternal and neonatal adverse outcomes associated with
GDM, proper diagnosis and treatment are essential for
the well-being of both the mother and the newborn. To
this day, the screening for GDM remains a dilemma because guidelines follow different procedures and glucose thresholds.
The NICE guideline recommends selective screening, whereas ACOG, ADA, IADPSG and WHO recommend screening for all pregnant women at 24 to 28
weeks of gestation. All guidelines state that women
with risk factors should be screened in the first trimester or at the first prenatal visit in order to detect overt
diabetes and retested at 24- 28 weeks of gestation if
the initial test is negative. The optimal screening method remains controversial. IADPSG recommends the
one-step approach which has been endorsed by ADA

and WHO. Furthermore, NICE also uses a one-step diagnostic test. ACOG still advocates the use of two-step
testing because the one-step approach increases the
rate of GDM diagnosis, without clear evidence to show
improvement of adverse outcomes. ADA suggests leaving the decision to the clinician in choosing between
the two approaches and emphasizes the need for further research in order to generalize an optimal screening method.
The necessity for a consensus and for a single acceptable guideline has been repeatedly highlighted by
experts in order to allow uniform clinical practice and
to improve perinatal and maternal outcomes. Further
research should be encouraged to allow a global uniformity for the diagnosis of GDM.

Conflict of interest: none declared
Financial support: none declared
references
1. Guariguata L, Linnenkamp U, Beagley J et
al. Global estimates of the prevalence of
hyperglycaemia in pregnancy. Diabetes Res
Clin Pract. 2014 Feb;103(2):176–85.
2. Ozgu-Erdinc AS, Sert UY, Buyuk GN,
Engin-Ustun Y. Prevalence of gestational
diabetes mellitus and results of the screening
tests at a tertiary referral center: A crosssectional study. Diabetes Metab Syndr. 2019
Feb;13(1):74–77.
3. Shah NS, Wang MC, Freaney PM et al. Trends
in Gestational Diabetes at First Live Birth by
Race and Ethnicity in the US, 2011-2019.
JAMA. 2021 Aug 17;326(7):660–669.
4. Barbour LA, McCurdy CE, Hernandez TL et
al. Cellular mechanisms for insulin resistance
in normal pregnancy and gestational

12

diabetes. Diabetes Care. 2007 Jul;30 Suppl
2:S112-119.
5. England LJ, Dietz PM, Njoroge T et al.
Preventing type 2 diabetes: public health
implications for women with a history of
gestational diabetes mellitus. Am J Obstet
Gynecol. 2009 Apr;200(4):365.e1-8.
6. Kim C, Newton KM, Knopp RH. Gestational
diabetes and the incidence of type 2
diabetes: a systematic review. Diabetes
Care. 2002 Oct;25(10):1862–8.
7. Dodd JM, Crowther CA, Antoniou G et al.
Screening for gestational diabetes: the effect
of varying blood glucose definitions in the
prediction of adverse maternal and infant
health outcomes. Aust N Z J Obstet
Gynaecol. 2007 Aug;47(4):307–12.

8. HAPO Study Cooperative Research Group,
Metzger BE, Lowe LP, Dyer AR et al
Hyperglycemia and adverse pregnancy
outcomes. N Engl J Med. 2008 May
8;358(19):1991–2002.
9. Lowe WL, Scholtens DM, Kuang A et al.
Hyperglycemia and Adverse Pregnancy
Outcome Follow-up Study (HAPO FUS):
Maternal Gestational Diabetes Mellitus and
Childhood Glucose Metabolism. Diabetes
Care. 2019 Mar;42(3):372–80.
10. Clausen TD, Mathiesen ER, Hansen T et al.
Overweight and the metabolic syndrome in
adult offspring of women with diet-treated
gestational diabetes mellitus or type 1
diabetes. J Clin Endocrinol Metab. 2009
Jul;94(7):2464–70.

Romanian Journal of Medical Practice – Vol. XVII, No. 1 (86), 2022
11. Crowther CA, Hiller JE, Moss JR et al. Effect
of treatment of gestational diabetes mellitus
on pregnancy outcomes. N Engl J Med. 2005
Jun 16;352(24):2477–86.
12. Hartling L, Dryden DM, Guthrie A et al.
Benefits and harms of treating gestational
diabetes mellitus: a systematic review and
meta-analysis for the U.S. Preventive
Services Task Force and the National
Institutes of Health Office of Medical
Applications of Research. Ann Intern Med.
2013 Jul 16;159(2):123–9.
13. International Association of Diabetes and
Pregnancy Study Groups Consensus Panel,
Metzger BE, Gabbe SG, Persson B et al
International association of diabetes and
pregnancy study groups recommendations
on the diagnosis and classification of
hyperglycemia in pregnancy. Diabetes Care.
2010 Mar;33(3):676–82.
14. Sert UY, Ozgu-Erdinc AS. Gestational
Diabetes Mellitus Screening and Diagnosis.
Adv Exp Med Biol. 2021;1307:231–55.
15. National Institute for Health and Clinical
Excellence. NICE guideline 3: Diabetes in
pregnancy. Management of diabetes and its
complications from pre-conception to the
postnatal period. NICE, 2015 [Internet].
Available from: https://www.nice.org.uk/
guidance/ng3/chapter/Recommendations
16. Diagnosis and Treatment of Gestational
Diabetes (Scientific Impact Paper No. 23).

Royal College of Obstetricians and
Gynaecologists, 2011 [Internet]. Available
from: https://www.rcog.org.uk/globalassets/
documents/guidelines/scientific-impactpapers/sip_23.pdf
17. Diagnostic criteria and classification of
hyperglycaemia first detected in pregnancy:
a World Health Organization Guideline.
Diabetes Res Clin Pract. 2014
Mar;103(3):341–63.
18. Griffin ME, Coffey M, Johnson H et al.
Universal vs. risk factor-based screening for
gestational diabetes mellitus: detection rates,
gestation at diagnosis and outcome. Diabet
Med J Br Diabet Assoc. 2000 Jan;
17(1):26–32.
19. Danilenko-Dixon DR, Van Winter JT, Nelson
R et al Universal versus selective gestational
diabetes screening: application of 1997
American Diabetes Association
recommendations. Am J Obstet Gynecol.
1999 Oct;181(4):798–802.
20. U.S. Preventive Services Task Force.
Screening for gestational diabetes mellitus:
U.S. Preventive Services Task Force
recommendation statement. Ann Intern Med.
2008 May 20;148(10):759-65
21. ACOG Practice Bulletin No. 190: Gestational
Diabetes Mellitus. Obstet Gynecol. 2018
Feb;131(2):e49–64.
22. Basevi V, Di Mario S, Morciano C et al.
Comment on: American Diabetes

Association. Standards of medical care in
diabetes-2011. Diabetes Care 2011;
34(Suppl. 1):S11-S61. Diabetes Care. 2011
May;34(5):e53; author reply e54.
23. American Diabetes Association.
Classification and Diagnosis of Diabetes:
Standards of Medical Care in Diabetes-2021.
Diabetes Care. 2021 Jan;44(Suppl
1):S15–33.
24. Saccone G, Khalifeh A, Al-Kouatly HB et al.
Screening for gestational diabetes mellitus:
one step versus two step approach. A
meta-analysis of randomized trials. J
Matern-Fetal Neonatal Med Off J Eur Assoc
Perinat Med Fed Asia Ocean Perinat Soc Int
Soc Perinat Obstet. 2020 May;
33(9):1616–24.
25. Hillier TA, Pedula KL, Ogasawara KK et al. A
Pragmatic, Randomized Clinical Trial of
Gestational Diabetes Screening. N Engl J
Med. 2021 Mar 11;384(10):895–904.
26. Farrar D, Duley L, Medley N, Lawlor DA.
Different strategies for diagnosing gestational
diabetes to improve maternal and infant
health. Cochrane Database Syst Rev. 2015
Jan 21;1:CD007122.
27. Panaitescu AM, Peltecu G. Gestational
diabetes. Obstetrical perspective. Acta
Endocrinol Bucharest. 2016 Jul-Sep;
12(3):331–34.

13

