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Abstract: Aim: To evaluate the impact of applying alternative diagnostic criteria for gestational diabetes 

mellitus (GDM) during the COVID-19 pandemic on GDM prevalence, obstetrical and perinatal outcomes, and 

costs, as compared to the standard diagnostic method. Methods: A cohort of pregnant individuals undergoing 

GMD screening with the alternative GDM method, which uses plasma glucose (fasting or non-fasting) and 

HbA1c, was compared with a cohort of pregnant individuals undergoing the standard GDM screening method. 

Both cohorts were obtained from 6 hospitals across Catalonia, Spain, from April 2020 to April 2022. The primary 

outcome was large for gestational age rate at birth. Secondary outcomes were composite adverse outcomes 

including pregnancy complications, delivery complications, and neonatal complications. Cost differences 

between screening methods were also evaluated. A similar analysis was performed in the subgroup diagnosed 

with GDM. Results: Data were collected from 1,543 pregnant individuals in the standard screening group and 

2,197 in the alternative screening group. The standard screening group had a higher GDM diagnostic rate than 

the alternative screening group (10.8% vs 6.9%, respectively; p<0.0001). The primary outcome (large for 
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gestational age rate) was similar between groups: 200/1543 (13.0%) vs 303/2197 (13.8%). The adjusted OR for 

this outcome was 1.74 (95% CI: 0.74-4.10). An adjusted analysis showed no differences between groups in 

composite adverse outcomes for pregnancy complications (OR: 1.11; 95% CI: 0.91-1.36), delivery complications 

(OR: 0.95; 95% CI: 0.75-1.19), and neonatal complications (OR: 1.28; 95% CI: 0.94-1.75). Among individuals 

diagnosed with GDM, the large for gestational age rate was similar between groups: 13/166 (7.8 %) vs 15/151 

(9.9 %). The OR adjusted for this outcome was 1.24 (95% CI: 0.51-3.09). An adjusted analysis showed no 

differences in composite adverse outcomes for pregnancy complications (OR: 1.57; 95% CI: 0.84-2.98), delivery 

complications (OR: 1.21; 95% CI: 0.63-2.35), and neonatal complications (OR: 1.35; 95% CI: 0.61-3.04). The mean 

cost (which included expenses for consumables, equipment and personnel) of the alternative screening method 

was 46.0 euros (22.3 SD), as compared to 85.6 euros (67.5 SD) for the standard screening method. Conclusions: 

In this Spanish population during the COVID-19 pandemic, GDM prevalence was lower in the alternative 

screening group than in the standard screening group. After adjusting for GDM risk factors, outcomes related 

to obstetrics, delivery, and neonatal complications were comparable between both groups. Finally, the 

alternative screening method was cheaper than the standard screening method. 

Keywords: gestational diabetes; COVID-19; O’Sullivan; OGTT; glucose level; glycated 

haemoglobin; screening; macrosomia; large for gestational age (LGA); neonatal hypoglycemia 

 

1. Introduction 

The diagnostic challenges of gestational diabetes mellitus (GDM) have sparked extensive 

debates among experts. The primary areas of debate include selecting between universal and 

selective screening, two-step versus one-step diagnostic approaches, in particular, the oral glucose 

tolerance test (OGTT), selecting the most suitable diagnostic test (e.g., 100-g or 75-g OGTT), and 

establishing appropriate cut-off values for diagnosis [1,2]. To make matters worse, the COVID-19 

pandemic has added an unexpected layer of complexity to this ongoing dilemma. 

During the COVID-19 pandemic, it became apparent that pregnant individuals faced significant 

risks when attending healthcare sites for GDM screening following the usual two-step approach, 

including the 50-g O’Sullivan test (OGTT) with 1-h glucose measurement and the 100-g OGTT with 

3-h glucose measurement. Consequently, several international societies, including the Spanish Group 

of Diabetes and Pregnancy (GEDE) and the Catalan Department of Health, developed an alternative 

approach to the standard GDM screening method [3,4,5,6,7]. This alternative method streamlines the 

screening process through a one-step process that includes plasma glucose (fasting or non-fasting) 

and hemoglobin A1c (HbA1c). This approach minimizes prolonged hospital stays [8,9,10,11,12,13]. 

Recently, several researchers have evaluated the consequences of implementing these alternative 

diagnostic criteria for gestational diabetes by comparison to a historical dataset. The suggested 

modifications to the diagnostic criteria for GDM in a number of countries have resulted in different 

GDM prevalences [16]. Some of these findings indicate an increased number of cases with 

undiagnosed GDM, of up to 30-50% [14,15]. On the other hand, when using the alternative diagnostic 

criteria, a Spanish cohort showed a GDM prevalence during the COVID-19 pandemic similar to that 

found in 2019, when the standard diagnostic criteria was being used. [17] 

In response to the unique circumstances during the COVID-19 pandemic, different regions and 

healthcare domains decided to modify their GDM diagnostic criteria. In April 2020, some Catalan 

regions adjusted their standard criteria to adapt to the pandemic circumstances. Since then, the 

criteria for GDM screening adapted to COVID-19 circumstances based on Spanish recommendations 

has been used in those regions during the pandemic and post-pandemic, although currently most 

regions have returned to the standard screening method. By contrast, other regions did not see a 

reason to change their standard GDM screening method. 

The primary aim of this study was to assess the impact of following alternative diagnostic 

criteria for gestational diabetes mellitus (GDM) during the COVID-19 pandemic on GDM prevalence, 

obstetrical and perinatal outcomes, and cost as compared to the standard diagnostic criteria. 
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2. Material and Methods 

An observational cohort study was performed to investigate the impact of replacing the 

standard GDM screening method with an alternative screening method to adapt to the circumstances 

of the COVID-19 pandemic. This study was approved by the Vall d’Hebron Barcelona Hospital 

Campus Ethics Committee (VHEC) PR(AMI)381/2020 in October 2020. This study was also approved 

by the Ethics Committee of each site. The study period ranged from April 2020 to April 2022. When 

the COVID-19 pandemic started, an alternative Spanish method for GDM screening was developed 

and published in May 2020. This alternative method was implemented and performed from May 

2020 to April 2022. The retrospective period of the study included a cohort of patients undergoing 

the standard GDM screening from May 2020 to November 2020. Patient consent was waived for this 

cohort due to its retrospective nature. Informed consent was obtained from all individuals included 

in the prospective period of the study (November 2020 to April 2022). This work complied with the 

guidelines for human studies and was conducted ethically following the World Medical Association 

Declaration of Helsinki. 

A cohort of pregnant individuals undergoing an alternative GMD screening (based on plasma 

glucose and HbA1c, fasting or non-fasting) due to the COVID-19 pandemic was compared with a 

cohort of pregnant individuals undergoing the standard GMD screening. Participants for both 

cohorts were obtained from 6 hospitals across Catalonia, Spain, from April 2020 to April 2022. The 

participating hospitals were Hospital Vall d’Hebron, Hospital Universitari Parc Tauli, Consorci 

Hospitalari de Vic, Hospital de Igualada, Hospital de Sant Pau and Hospital Josep Trueta. Each 

participating hospital, following their internal protocols for the prevention of in-hospital COVID 

transmission, decided to either maintain the standard GDM screening protocol or switch to an 

alternative method proposed by different medical societies [13]. Thus, two cohorts were obtained: a 

group undergoing the standard GMD screening and a group undergoing the alternative GMD 

screening. 

The standard GMD screening consists of a two-step format, and tests are performed in the first, 

second and third trimesters [18]. In the first trimester, screening is performed following the Catalan 

regional guidelines (20), only if risk factors are detected. Risk factors include age >35 years, obesity 

(BMI ≥30 kg/m2 or 27.5 kg/m2 in Asian Americans), first-degree family history of diabetes, and certain 

ethnicities (African Americans, Latino Americans, Pacific Islanders, Asian Americans). The test 

performed in the first trimester consists of fasting glucose. If this is over 92 mg/dl, the 1-hour 

O’Sullivan test (OGTT), which involves ingesting 50 g of glucose, is performed. If glucose levels after 

one hour are ≥140 mg/dl, the 100/g OGTT is then conducted. Fasting glucose cut-off levels for GDM 

diagnosis are ≥105 mg/dl, 1-hour ≥190 mg/dl, 2-hour ≥165 mg/dl, and 3-hour ≥145 mg/dl (at least two 

of this cut-offs). Universal GDM screening is conducted in the second trimester between 24 and 28 

gestational weeks. Third-trimester screening is performed only in cases with large for gestational age 

(LGA) fetus or polyhydramnios, or if GDM screening has not been conducted during the first or 

second trimester.  

The alternative screening method is also conducted in the first trimester only if risk factors are 

detected, in the second trimester for all patients, and in the third trimester only in some cases. Third-

trimester screening is performed if cases with LGA fetus or polyhydramnios, or if GDM screening is 

not conducted during the first or second trimester. The alternative screening method involves 

measuring both HbA1c and plasma glucose levels (preferably non-fasting due to feasibility or if 

fasting is not possible). The established cut-off values for GDM diagnosis in the first trimester were 

as follows: HbA1c ≥ 5.9%, fasting PG ≥ 100 mg/dl, and non-fasting PG ≥ 165-199 mg/dl. The 

established cut-off values for GDM diagnosis in the second trimester were HbA1c ≥ 5.7%, fasting PG 

≥ 95 mg/dl, and non-fasting PG ≥ 165-199 mg/dl [13] 

Inclusion criteria were being between 18 and 50 years old and availability of perinatal outcomes. 

Participants with multiple gestation or pre-existing type-1 or type-2 diabetes were excluded. 

All pregnant individuals included adhered to the established prenatal care protocol of each site, 

which was based on national guidelines [19,20]. The group diagnosed with GDM underwent a 
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specific diet and glucose self-monitoring. Insulin was added as an additional treatment according to 

recommendations of Grupo Español de Diabetes y Embarazo (GEDE)[21].  

Demographic, pregnancy, delivery and neonatal data were collected using an electronic form by 

RedCap, a web-based record specifically designed for this study.  

Demographic data, including maternal age, ethnicity, smoking status, family history of DM, 

previous GDM, and parity, were collected.  

Pregnancy outcomes were collected. Gestational hypertension was classified as worsening of 

chronic hypertension, new-onset gestational hypertension, and preeclampsia, up to 3 months post-

partum; polyhydramnios was defined as amniotic fluid index ≥25 cm; LGA was defined as a birth 

weight above the 90th percentile according to customised growth curves; small for gestational age 

(SGA) was defined as a birth weight below the 10th percentile according to customised growth 

curves; gestational loss included miscarriage, antepartum death and intrapartum death; gestational 

age at delivery was defined in complete weeks based on the date of last menstrual period (LMP) or 

using the earliest ultrasound if there was a discrepancy with LMP.  

Delivery data were also collected. Obstetric trauma was defined as shoulder dystocia, clavicle 

fracture, or brachial plexus injury; type of delivery was defined as vaginal delivery or caesarean 

section; maternal stay in the hospital was defined as the number of days after delivery at hospital for 

the mother; and macrosomia rate was defined as a birth weight >4000 g. 

Neonatal outcomes were also recorded. Congenital anomalies were classified by EUROCAT 

codes references; perinatal death was defined as fetal death from week 28 up to 7 days postpartum; 

neonatal hypoglycemia was defined as plasma glucose levels <45 mg/dL within the first 24 hours of 

life and <50.5 mg/dL afterwards; neonatal hypocalcemia was defined as calcium <7 mg/dl; neonatal 

hyperbilirubinemia was defined as hyperbilirubinemia treated with phototherapy; neonatal 

polycythemia was defined as a hematocrit of peripheral venous sample >65%; respiratory distress 

syndrome was defined as progressive respiratory failure shortly after birth, along with certain 

features in a chest X-ray; excluding other causes; hypertrophic cardiomyopathy was defined as left 

ventricular wall thickness ≥15 mm by echocardiography. 

Cost data were also taken into consideration. Expenses for lab tests (50-g and 100-g glucose 

bottles, blood glucose test, and glycated hemoglobin test) and personnel for conventional analysis 

were collected and compared between groups.  

The primary outcome for both groups was defined as large for gestational age (LGA) rate at 

birth. Secondary outcomes were composite adverse outcomes including pregnancy complications 

(macrosomia at birth, LGA at birth, hypertension during pregnancy, polyhydramnios, preterm birth 

<37 weeks, congenital anomalies, gestational loss in the second trimester, and induction delivery), 

delivery complications (caesarean section, obstetric trauma, intrapartum death, postpartum 

complications, and maternal admission), and neonatal complications (Apgar test <3 at 1 min, Apgar 

test <3 at 5 min, arterial pH <7 at birth, venous pH <7 at birth, neonatal death, neonatal intensive care 

unit (NICU) admission, neonatal hypoglycemia, neonatal hypocalcemia, neonatal 

hyperbilirubinemia, neonatal polycythemia, and perinatal death). 

The sample size was estimated taking into account the impact of screening tests on GDM and 

large for gestational age prevalences. The GDM prevalence in our population is estimated at 12% 

with an error of up to 4%. With a 95% confidence level, the sample size would be 1015 participants 

per group (2030 cases in total). The large for gestational age fetal prevalence in our population is 

estimated at 16.5% with an error of up to 4%. With a 95% confidence level, the sample size would be 

1324 participants per group (2648 cases in total). Therefore, the required target sample size is 3000 

pregnant individuals, which allows for up to 10% of cases with incomplete or missing data. 

Descriptive data are expressed as the median and interquartile range (IQR), or as absolute and 

relative frequencies, as appropriate. Variables were compared using the t-test or the Fisher’s exact 

test. A multivariable logistic regression model was fitted for each composite variable and for each 

outcome variable, using the composite or outcome variables as the dependent variable and the 

screening group (standard screening vs alternative screening) as the independent variable, adjusted 
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for obesity, maternal age, metabolic control, ethnicity, smoking status, family history of diabetes, 

previous GDM, chronic hypertension, parity, and site of inclusion. 

The analysis was conducted for the entire sample and only in the group diagnosed with GDM. 

The diagnostic rate for each trimester with each method was compared using a proportionality test 

[22]. 

The odds ratio, 95% confidence interval and p values are reported. All analyses were conducted 

using the software R, version 4.3 [and SPSS for Windows 19.0 statistical package]. 

3. Results 

A total of 4,811 pregnant individuals were considered for this study. Of those, 1,071 were 

excluded: 274 due to pregestational diabetes, 182 due to multiple gestations, and 615 due to 

unavailability of perinatal outcomes. Therefore, a total of 3,740 pregnant individuals were included 

in this study: data were collected from 1,543 pregnant individuals in the standard screening group 

and from 2,197 in the alternative screening group.  

3.1. Whole-Population Analysis 

In the whole-population analysis, some differences in demographics were found (Table 1). 

Although maternal age, parity and number of preterm births were similar in both groups (p=0.220, 

p=0.199 and p=0.131, respectively), there were statistically significant differences in body mass index 

(BMI), with pregnant individuals having slightly higher BMI in the alternative screening group 

(p=0.002). We also found that individuals in the standard screening group were more frequently 

nulliparous (p=0.001), had a higher prevalence of tobacco use during pregnancy (p<0.0001), and 

chronic HTA prior to pregnancy (p=0.024). In addition, there were some statistically significant 

differences in family history of DM and prior GDM between both groups (p=0.007 and p<0.0001, 

respectively), probably due to the high number of missing data in the standard screening group. 

There were also statistically significant differences for ethnicity between both groups. A higher rate 

of GDM risk factors in the first trimester was observed in the alternative screening group (p=0.024). 

However, the standard screening group had a higher GDM diagnostic rate (10.8% vs 6.9%, p<0.0001). 

The primary outcome (LGA rate) was similar between groups: 200/1543 (13.0%) vs 303/2197 

(13.8%) (OR: 1.74; 95% CI: 0.74-4.10; p=0.672). 

Table 1. Demographic and general characteristics of the whole population of the study, classified 

according to screening method. 

 

Standard screening 

method 

n=1543 

Alternative screening 

method 

n=2197 

P value 

Maternal age (years) 32.2 (5.7) 32.2 (5.9) 0.220 

Obesity [BMI (kg/m2) ≥30] 

   No 

   Yes 

   No data 

 

1260 (81.7%) 

237 (15.3%) 

46 (3.0%) 

 

1729 (78.7%) 

431 (19.6%) 

37 (1.7%) 

0.002 

Previous term birth 

   No 

   One 

   Two 

   Three 

   Four 

   Five or more 

 

748 (48.5%) 

514 (33.3%) 

189 (12.2%) 

68 (4.4%) 

16 (1.0%) 

8 (0.5%) 

 

997 (45.4%) 

732 (33.3%) 

314 (14.3%) 

104 (4.7%) 

32 (1.5%) 

18 (0.8%) 

0.199 

Previous preterm birth 

   No 

   One 

 

1476 (95.7%) 

63 (4.1%) 

 

2065 (93.9%) 

121 (5.5%) 

0.131 
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   Two 

   Three or more 

4 (0.3%) 

0 (0%) 

10 (0.5%) 

1 (0.1%) 

Parity 

   Nulliparous  

   Multiparous 

 

674 (43.7%) 

868 (56.3%) 

 

845 (38.5%) 

1352 (61.5%) 

0.001 

Ethnicity 

   Caucasian 

   African-American 

   Asiatic 

   Maghreb 

   Hindu 

   Latin-American 

   Others 

   No data 

 

873 (56.8%) 

106 (6.9%) 

35 (2.3%) 

237 (15.4%) 

35 (2.3%) 

241 (15.7%) 

10 (0.7%) 

6 (0.4%) 

 

1298 (59.1%) 

59 (2.7%) 

33 (1.5%) 

231 (10.5%) 

79 (3.6%) 

422 (19.2%) 

67 (3.0%) 

8 (0.4%) 

<0.0001 

Tobacco use during pregnancy 

   No 

   Yes 

 

1310 (84.9%) 

233 (15.1%) 

 

1952 (88.9%) 

245 (11.1%) 

<0.0001 

Drug abuse during pregnancy 

   No 

   Yes 

   No data 

 

1512 (98.0%) 

30 (1.9%) 

1 (0.1%) 

 

2157 (98.2%) 

37 (1.7%) 

3 (0.1%) 

0.557 

Family history of DM 

   No 

   Yes 

   No data 

 

803 (52.0%) 

66 (4.3%) 

674 (43.7%) 

 

1725 (78.5%) 

177 (8.1%) 

295 (13.4%) 

<0.0001 

 

Previous GDM 

   No 

   Yes 

   No data 

 

1412 (91.5%) 

46 (3.0%) 

85 (5.5%) 

 

2048 (93.2%) 

74 (3.4%) 

75 (3.4%) 

0.007 

Risk factors for GMD in first trimester 

   No 

   Yes 

 

1267 (82.1%) 

276 (17.9%) 

 

1689 (76.9%) 

508 (23.1%) 

<0.0001 

Chronic HTA before pregnancy 24 (1.6%) 17 (0.8%) 0.024 

GDM diagnosis rate 166 (10.8%) 152 (6.9%) <0.0001 

BMI: body mass index, GDM: gestational diabetes mellitus, HTA: hypertension arterial. *Data are shown as the 

median and standard deviation for quantitative variables; as number of cases and percentage for qualitative 

variables. The p value was considered statistically significant at <0.05. Tests used were the Chi-square test for 

qualitative variables and the Student’s t test for quantitative variables. 

An adjusted analysis considering maternal obesity (BMI≥30 kg/m2), parity, ethnicity, smoking 

status, family history of DM, previous GDM, GMD risk factors in the first trimester, previous HTA, 

GDM screening method and site of inclusion was performed (Table 2A and 2B). There were no 

differences between groups for the composite adverse outcomes of pregnancy complications (OR: 

1.11; 95% CI: 0.91-1.36; p=0.312), delivery complications (OR: 0.95 (95% CI: 0.75-1.19; p=0.642), and 

neonatal complications (OR: 1.28; 95% CI: 0.94-1.75; p=0.118). 
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Table 2. A. Pregnancy complications, perinatal events, and neonatal morbidities in the whole 

population of the study, classified according to screening method. B. Composite adverse outcomes 

including pregnancy complications, delivery complications, and neonatal complications classified 

according to screening method (reference category: standard screening method). 

A 

Characteristic 

Standard 

screening 

method 

n=1543 

Alternative screening 

method 

n=2197 

Unadjusted OR 

(95% CI) 

Adjusted OR 

(95% CI) 

Macrosomia at birth 96 (6.2 %) 122 (5.6%) 0.89 (0.67-1.17) 0.98 (0.65-1.48) 

LGA at birth (>P90) 200 (13.0 %) 303 (13.8 %) 1.07 (0.89-1.30) 0.92 (0.68-1.23) 

Hypertension during 

pregnancy 
17 (1.1%) 25 (1.1%) 1.3 (0.98-1.74) 1.03 (0.47-2.26) 

Polyhydramnios 16 (1.0 %) 16 (0.7%) 0.71 (0.35-1.43) 0.86 (0.27-2.78) 

Preterm birth (PB) < 37 

weeks 
90 (5.8%) 201 (9.1%) 1.73 (1.34-2.25) 1.16 (0.78-1.73) 

Spontaneous PB < 37 

weeks 
42 (2.7%) 98 (4.5%) 2.11 (1.46-3.09) 1.64 (0.96-2.82) 

Gestational loss in 2nd 

trimester 
9 (0.6 %) 17 (0.8%) 1.35 (0.61-3.17) 0.49 (0.16-1.47) 

Induction delivery rate 524 (34.0%) 824 (37.5%) 1.17 (1.02-1.34) 0.91 (0.74-1.12) 

Cesarean section rate 342 (22.3%) 520 (23.7%) 1.17 (1.00-1.36) 0.81 (0.63-1.03) 

Obstetric trauma 15 (1 %) 19 (0.9%) 0.90 (0.46-1.80) 1.79 (0.81-3.95) 

Intrapartum fetal death 2 (0.1 %) 2 (0.1%) 0.71 (0.09-5.93) 0.82 (0.05-14.08) 

Postpartum 

complications 
5 (0.3%) 7 (0.3%) 0.98 (0.31-3.33) 0.75 (0.55-1.07) 

Maternal admission to 

hospital 
125 (8.1%) 188 (9.1%) 1.13 (0.90-1.44) 1.07 (0.82-1.40) 

Apgar test <3 at 1 min 20 (1.3 %) 26 (1.2 %) 0.97 (0.54-1.76) 0.86 (0.35-2.19) 

Apgar test <3 at 5 min 13 (0.8 %) 12 (0.5 %) 0.69 (0.31-1.52) 0.34 (0.12-1.10) 

Neonatal death 4 (0.3%) 6 (0.3%) 1.07 (0.3-4.18) 0.63 (0.09-4.62) 

NICU admission 63 (4.1 %) 114 (5.2%) 1.33 (0.98-1.84) 0.78 (0.47-1.31) 

Neonatal hipoglicemia 41 (2.7 %) 57 (2.6 %) 1.01 (0.67-1.53) 1.28 (0.73-2.26) 

Perinatal death 50 (3.2%) 79 (3.6%) 1.15 (0.81-1.66) 0.95 (0.55-1.65) 

B 

Characteristic Unadjusted model Adjusted model* 

Composite of pregnancy 

complications1 

OR: 1.38 (95% CI: 1.17-1.62) 

p<0.001 

OR: 1.11 (95% CI: 0.91-1.36) 

p=0.312 

Composite of delivery 

complications2 

OR: 1.15 (95% CI: 0.95-1.39) 

p=0.159 

OR: 0.95 (95% CI: 0.75-1.19) 

p=0.642 

Composite of neonatal 

complications3 
1.05 (0.83-1.33) p=0.718 

OR: 1.28 (95% CI: 0.94-1.75) 

p=0.118 
1 Includes macrosomia at birth, large for gestational (LGA) at birth (P≥90), hypertension during pregnancy, 

polyhydramnios, preterm birth <37 weeks, gestational loss during second trimester and induction delivery rate. 
2Includes caesarean section rate, obstetric trauma, intrapartum death, postpartum complications and maternal admission. 

3Includes Apgar test <3 at 1 min, Apgar test <3 at 5 min, neonatal death, NICU admission, neonatal hypoglycemia and perinatal 

death. *Logistic regression models adjusted for maternal obesity (BMI>=30), parity, ethnicity, smoking status, previous GDM, 

risk factors for GMD in first trimester, previous HTA and site of inclusion. 
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3.2. GDM Group Analysis 

Demographic characteristics of individuals diagnosed with GDM were analyzed and compared 

(Table 3). There were no differences between groups for maternal age, maternal weight increase 

during pregnancy, previous preterm births, tobacco use and drug abuse during pregnancy, previous 

GDM, GDM risk factors in the first trimester, chronic HTA prior to pregnancy, and metformin 

treatment. However, there were some statistically significant differences in family history of DM 

between groups and there was a higher rate of nulliparity in the standard screening group (p=0.003). 

There were also statistically significant differences between groups for metabolic control, with a 

poorer metabolic control (p<0.001), higher need for basal insulin (p=0.015) and multiple insulin doses 

(p=0.002) in the alternative screening group. 

Table 3. Demographic and general characteristics of individuals with diagnosis of gestational 

diabetes according to screening method. 

 
Standard screening method 

n=166 

Alternative screening 

method 

n=151 

P value 

Maternal age (years) 33.9 (5.2) 34.0 (5.5) 0.929 

Obesity [BMI (kg/m2) ≥30] 

   No 

   Yes 

   No data 

 

111 (66.9%) 

54 (32.5%) 

1 (0.6%) 

 

74 (49.0%) 

74 (49.0%) 

3 (2.0%) 

0.002 

Maternal weight increase 

during pregnancy (kg) 
6.4 (0.5) 6.6 (0.5) 0.131 

Previous term birth 

   No 

   One 

   Two 

   Three 

   Four 

   Five or more 

 

74 (44.6%) 

45 (27.1%) 

30 (18.1%) 

12 (7.2%) 

3 (1.8%) 

2 (1.2%) 

 

39 (25.8%) 

55 (36.4%) 

35 (23.2%) 

18 (11.9%) 

1 (0.7%) 

3 (2.0%) 

0.016 

Previous preterm birth 

   No 

   One 

   Two 

   Three or more 

 

157 (94.6%) 

9 (5.4%) 

0 (0%) 

0 (0%) 

 

141 (93.4%) 

8 (5.3%) 

2 (1.3%) 

0 (0%) 

0.331 

Parity 

   Multiparous 

   Nulliparous 

 

64 (38.6%) 

102 (61.4%) 

 

35 (23.2%) 

116 (76.8%) 

0.003 

Ethnicity 

   Caucasian 

   African-American 

   Asiatic 

   Maghreb 

   Hindu 

   Latin-American 

   Others 

 

84 (50.6%) 

11 (6.6%) 

4 (2.4%) 

38 (22.9%) 

6 (3.6%) 

21 (12.7%) 

2 (1.2%) 

 

58 (38.4%) 

7 (4.6%) 

1 (0.7%) 

21 (13.9%) 

17 (11.3%) 

421(27.2%) 

6 (4.0%) 

<0.0001 

Tobacco use during 

pregnancy 

   No 

   Yes 

 

147 (88.6%) 

19 (11.4%) 

 

135 (89.4%) 

16 (10.6%) 

0.809 
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Drug abuse during 

pregnancy 

   No 

   Yes 

 

165 (99.4%) 

1 (0.6%) 

 

150 (99.3%) 

1 (0.7%) 

0.946 

Family history of DM 

   No 

   Yes 

   No data 

 

74 (44.6%) 

25 (15.1%) 

67 (40.4%) 

 

97 (64.2%) 

37 (24.5%) 

17 (11.3%) 

<0.0001 

Previous GDM 

   No 

   Yes 

   No data 

 

131 (78.9%) 

31 (18.7%) 

4 (2.4%) 

 

116 (76.8%) 

29 (19.2%) 

6 (4.0%) 

0.716 

Risk factors of GDM in first 

trimester 

   No 

   Yes 

 

95 (57.2%) 

71 (42.8%) 

 

84 (55.6%) 

67 (44.4%) 

0.774 

Chronic HTA before 

pregnancy 

   No 

   Yes 

 

152 (91.6%) 

14 (8.4%) 

 

 

132 (87.4%) 

19 (12.6%) 

 

0.227 

Glycemic control 

No control 

Inadequate control 

Suboptimal control 

Optimal control 

 

5 (3.1%) 

10 (6.3%) 

35 (21.9%) 

110 (68.8%) 

 

16 (11%) 

32 (21.9%) 

30 (20.5%) 

68 (46.6%) 

<0.0001 

Basal insulin 

   No 

   Yes 

 

107 (64.5%) 

59 (35.5%) 

 

77 (51%) 

74 (49%) 

 

0.015 

Insulin treatment with 

multiple doses 

   No 

   Yes 

 

118 (71.1%) 

48 (28.9%) 

 

82 (54.3%) 

69 (45.7%) 

 

0.002 

Metformin treatment 

   No 

   Yes 

 

164 (98.8%) 

2 (1.2%) 

 

146 (96.7%) 

5 (3.3%) 

 

0.202 

*Data are shown as the median and standard deviation for quantitative variables; as the number of cases and 

percentage for qualitative variables. P value was considered statistically significant at <0.05. Tests used were the 

Chi-square test for qualitative variables and the Student’s t test for quantitative variables. 

In individuals diagnosed with GDM, the primary outcome (LGA rate at birth) was similar 

between groups: 13/166 (7.8%) vs 15/151 (9.9%) (p=0.534) (OR: 1.24; 95% CI: 0.51-3.09; p=0.634).  

An analysis adjusting for maternal obesity (BMI≥30), parity, ethnicity, smoking status, family 

history of GDM, previous GDM, GMD risk factors in the first trimester, previous HTA, GDM 

screening method and site of inclusion was performed for composite outcomes (Tables 4A and 4B). 

When comparing the standard and alternative screening groups, there were no differences in 

composite adverse outcomes for pregnancy complications (OR: 1.57; 95% CI: 0.84-2.98; p=0.159), 

delivery complications (OR: 1.21; 95% CI: 0.63-2.35; p=0.565) and neonatal complications (OR: 1.35; 

95% CI: 0.61-3.04; p=0.455). 
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Table 4. A. Pregnancy complications, perinatal events, and neonatal morbidities in individuals 

diagnosed with gestational diabetes, classified according to screening method. B. Composite adverse 

outcomes considering pregnancy complications, delivery complications, and neonatal complications 

in individuals diagnosed with gestational diabetes according to screening method (reference 

category: standard screening method). 

A 

Characteristic 

Standard screening 

method 

n=166 

Alternative 

screening method 

n=152 

Unadjusted OR 

(95% CI) 

Adjusted OR 

(95% CI) 

Macrosomia at birth 13 (7.8%) 15 (9.9%) 1.29 (0.59-2.84) 1.19 (0.35-4.09) 

LGA at birth (>P90) 36 (21.7%) 48 (31.8%) 1.67 (1.01-2.77) 1.74 (0.74-4.10) 

Hypertension during 

pregnancy 
10 (6.0%) 17 (11.2%) 1.96 (0.88-4.59) 1.43 (0.40-5.09) 

Polyhydramnios 7 (4.2%) 4 (2.6%) 0.61 (0.16-2.08) 0.50 (0.07-3.30) 

Preterm birth 

   PB < 37 weeks 
11 (6.7%) 15 (10.4%) 1.63 (0.73-3.76) 1.17 (0.41-3.38) 

Gestational loss on 

second trimester 
1 (0.6%) 0 (0%) - - 

Induction delivery 

rate 
78 (47.0%) 94 (61.8%) 1.83 (1.17-2.87) 1.57 (0.88-2.82) 

Caesarean section 

rate 
42 (25.5%) 44 (30.1%) 1.26 (0.77-2.08) 0.72 (0.37-1.4) 

Obstetric trauma 4 (2.4%) 4 (2.6%) 1.09 (0.25-4.7) 1.16 (0.24-5.60) 

Intrapartum fetal 

death 
0 (0%) 1 (0.7%) - - 

Postpartum 

complications 

   Maternal sepsis 

12 (7.2%) 20 (13.2%) 0.51 (0.24-1.08) 0.38 (0.15-0.91) 

Maternal Admission  15 (9.1%) 19 (13.3%) 1.53 (0.75-3.18) 1.71 (0.71-4.19) 

Apgar test <3 at 1 

min 
3 (1.8%) 1 (0.7%) 0.38 (0.02-2.99) - 

Apgar test <3 at 5 

min 
2 (1.2%) 1 (0.7%) 0.57 (0.03-6.01) - 

Neonatal death 1 (0.6%) 2 (1.3%) 2.2 (0.21-47.62) - 

NICU admission 6 (3.6%) 8 (5.3%) 1.52 (0.52-4.73) 1.25 (0.27-5.76) 

Neonatal 

hypoglycemia 
12 (7.2%) 15 (9.9%) 1.45 (0.66-3.26) 1.27 (0.48-3.37) 

Perinatal death 8 (4.8%) 5 (3.3%) 0.69 (0.2-2.1) 0.24 (0.4-1.34) 

B 

Characteristic Unadjusted model Adjusted model* 

Composite of pregnancy 

complications1 

OR: 1.41 (95% CI: 0.82-2.43) 

p=0.216 

OR: 1.57 (95% CI: 0.84-2.98) 

p=0.159 

Composite of delivery 

complications2 

OR: 1.14 (95% CI: 0.65-2.01) 

p=0.640 

OR: 1.21 (95% CI: 0.63-2.35) 

p=0.565 

Composite of neonatal 

complications3 

OR: 1.14 (95% CI: 0.65-2.01) 

p=0.640 

OR: 1.35 (95% CI: 0.61-3.04) 

p=0.455 
1Includes macrosomia at birth, large for gestational (LGA) at birth (P≥90), hypertension during pregnancy, 

polyhydramnios, preterm birth <37 weeks, gestational loss 2T and induction delivery rate. 2Includes caesarean 

section rate, obstetric trauma, intrapartum death, postpartum complications and maternal admission. 3Includes Apgar test <3 

at 1 min, Apgar test <3 at 5 min, neonatal death, NICU admission, neonatal hypoglycemia and perinatal death. *Logistic 
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regression models adjusted for maternal Obesity (IMC>=30), parity, ethnicity, smoking status, previous GDM, risk factors for 

GMD in 1T, previous HTA and centre of inclusion. 

In order to investigate the impact of metabolic control in pregnancy and neonatal outcomes in 

individuals diagnosed with GDM and show their impact on previous results, we studied adverse 

outcomes in terms of pregnancy complications, perinatal complications, and neonatal complications, 

adjusting for metabolic control and insulin treatment variables (number of individuals needing 

insulin and dose) (Table 5). After adjusting for confounders, no differences were found between the 

two groups (BMI, parity, ethnicity, smoking status, family history of DM, previous GDM, risk factors 

for GDM in the first trimester, previous HTA, GDM screening method for and site of inclusion) in 

composite adverse outcomes for pregnancy complications (OR: 0.51; 95% CI: 0.22-1.14; p=0.109), 

delivery complications (OR: 0.98; 95% CI: 0.49-1.99; p=0.955), and neonatal complications (OR: 0.83; 

95% CI: 0.35-1.96; p=0.664). 0.83 (0.35-1.96) 

Table 5. Composite adverse outcomes considering pregnancy complications, delivery complications, 

and neonatal complications correlated with metabolic control (and insulin variables) in individuals 

diagnosed with gestational diabetes. 

Characteristic Adjusted model (95% CI)* 

Composite for pregnancy complications1 0.51 (0.22-1.14) 

Composite for delivery complications2 0.98 (0.49-1.99) 

Composite for neonatal complications3 (0.35-1.96) 
1Includes macrosomia at birth, large for gestational (LGA) at birth (P≥90), hypertension during pregnancy, 

polyhydramnios, preterm birth <37 weeks, gestational loss 2T and induction delivery rate. 2Includes caesarean 

section rate, obstetric trauma, intrapartum death, postpartum complications and maternal admission. 3Includes Apgar test <3 

at 1 min, Apgar test <3 at 5 min, neonatal death, NICU admission, neonatal hypoglycemia and perinatal death. *Logistic 

regression models adjusted for maternal obesity (BMI≥30), parity, ethnicity, smoking status, previous GDM, risk factors for 

GMD in the first trimester, previous HTA, screening method for gestational diabetes and site of inclusion. 

In order to study the financial impact of the alternative screening method, we analyzed the 

procedure and costs, including expenses for consumables, equipment and personnel, of each 

screening method (Table 6). There were statistically significant differences between the costs of the 

two screening methods, with the alternative screening method being cheaper. The mean cost of the 

alternative screening method was 46.0 euros (SD: 22.3 SD), as compared to 85.6 euros (SD: 67.5) for 

the standard screening method. 

Table 6. Cost of each method (Euros per individual). 

  
Standard screening 

method 

Alternative screening 

method 
p-value 

Total cost n=1543 n=2197   

Mean (SD) 85.6 (67.5) 46.0 (22.3) <0.001 

*Three aspects were considered for the cost: consumables (catheter, gases, vacutainer, tubes), laboratory 

(equipment) and personnel (nurses or midwives performing the tests). 

4. Discussion 

4.1. Findings 

The DIABECOVID study assessed the impact of using an alternative method for GDM screening 

during the COVID-19 pandemic as compared to the standard method. The research involved two 

cohorts of pregnant individuals from different healthcare sites across Catalonia, Spain, included 

between April 2020 and April 2022. One cohort underwent the standard screening method for GDM, 

while the other cohort underwent the alternative screening method based on plasma glucose and 

HbA1c levels (fasting or non-fasting). The aim was to assess the impact of using alternative diagnostic 
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criteria for gestational diabetes mellitus (GDM) during the COVID-19 pandemic on GDM prevalence 

and obstetrical and perinatal outcomes as compared with the standard screening method, as well as 

the financial impact.  

The findings revealed several important insights. Firstly, the standard screening group had a 

higher GDM prevalence than the alternative screening group (10.8% vs 6.9%). Interestingly, the 

primary outcome (LGA rate) was similar between the two groups. An adjusted analysis showed no 

significant differences in the composite adverse outcomes for pregnancy, delivery, and neonatal 

complications between both groups. 

Again, the sub-analysis of individuals diagnosed with GDM showed no significant differences 

in LGA rates or composite adverse outcomes for pregnancy, delivery, and neonatal complications 

between both groups. Although there was a higher need for insulin therapy in the alternative 

screening group, this did not translate into adverse outcomes. This suggests that the alternative 

screening method, being a less specific and less sensitive method, is not able to identify patients with 

less severe GDM.  

Furthermore, a cost analysis revealed that the alternative screening method was cheaper than 

the standard screening method. The average cost per patient for the alternative screening was 46.0 

euros, while the cost for the standard screening was 85.6 euros. 

This study suggests that the alternative GDM screening criteria, implemented during the 

COVID-19 pandemic, has a lower GDM diagnostic rate than the standard method. However, the 

obstetrical, delivery and neonatal outcomes for both groups remained comparable. The alternative 

screening method had also a lower diagnostic sensitivity. This research highlights the adaptability of 

diagnostic screening approaches in response to unique circumstances, such as those of a pandemic, 

and the importance of assessing the impact of implementing a new screening method on both 

healthcare outcomes and costs. 

4.2. Impact and Correlation with the Literature 

Elevated fasting glucose levels in the first trimester are consistently linked to a higher risk of 

large-for-gestational-age babies, macrosomia, and cesarean section. This association persists even 

after excluding individuals with a basal fasting glucose higher than 105 mg/dL [23]. The rise in fasting 

plasma glucose during early pregnancy [24], driven by placental hormones inducing insulin 

resistance, challenges the appropriateness of performing GDM screening (normally performed at 24-

28 weeks) before 20 weeks of gestation. 

Moreover, some studies suggest that overtreatment may lead to small-for-gestational-age 

infants and adverse fetal metabolic programming, contributing to cardiovascular diseases later in life 

for both the mother and the infant [25,26]. Thus, a key challenge is establishing evidence-based 

glycemic cut-off values in the first trimester for early GDM diagnosis. 

Few studies have explored the addition of HbA1c to the diagnostic criteria for patients with a 

high GDM risk. Amylidi et al. found that first-trimester HbA1c levels were predictive of GDM, 

similar to the standard screening method. Adding HbA1c to the GDM diagnostic criteria with a cut-

off value of 5.4% in the first trimester may have identified 18% of GDM cases in the second trimester, 

and a cut-off value of 5.7% may have identified 32% of cases [27]. These authors suggest that a HbA1c 

>6% predicts GDM with 100% accuracy and warrants treatment. In the Roeder intervention study 

[28], the group with fasting glucose ≥5.1 mmol/l (92 mg/dl) or HbA1c ≥5.7% had more individuals 

with high HbA1c than with high fasting glucose. However, using HbA1c alone as the only criterion 

for GDM diagnosis lacks sufficient sensitivity or specificity, although higher HbA1c in the first 

trimester is significantly associated with an increased risk of GDM [29].  

In a prospective study conducted in a Spanish population, adding HbA1c to the diagnostic 

criteria in the first-trimester and second-trimester GDM screenings without additional criteria, a cut-

off value of <4.7% for HbA1c had a 95.3% negative predictive value for GDM in the first trimester, 

potentially reducing screening costs by 5.7% [30]. However, this cut-off value had only a 14% positive 

predictive value in the second trimester. With a higher cut-off value for HbA1c, such as 5.6%, the 

positive predictive value in the second trimester increased to 31.6%, with a maintained negative 
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predictive value of 89.8%. The results of that study highlight the importance of optimizing first-

trimester screening criteria for early GDM prediction, including glycemic criteria, to avoid 

unnecessary tests and costs. 

Several studies show that glucose levels at different points of the OGTT test in the first trimester 

are significantly higher in subjects who later develop GDM in the second trimester [31,32]. This 

suggests that adding fasting glucose levels to the diagnostic criteria may also have a high negative 

predictive value, potentially reducing the number of subjects requiring GDM screening. There is no 

consensus on a particular fasting glucose threshold for early GDM diagnosis. Therefore, well-

designed trials are needed to establish a fasting glucose cut-off value and determine the risk of 

adverse maternal and fetal outcomes [33]. 

Basal fasting glucose decreases from week 5 to week 19 of gestation in all pre-gestational BMI 

groups [34]. However, being overweight or obese before pregnancy is associated with increased 

fasting glucose between 19 and 24 gestational weeks. Therefore, combining glycemic criteria with 

clinical criteria, such as maternal pre-gestational BMI, may also help to develop a reliable diagnostic 

algorithm. 

During the COVID-19 pandemic, Spanish healthcare sites approved a consensus document 

allowing GDM diagnosis using only glucose and HbA1c [13]. Before the pandemic, a Spanish study 

evaluating diagnostic criteria and neonatal outcomes in 3200 subjects using only glucose (1t-FPG ≥ 

100 mg/dL) for GDM or gestational hyperglycemia diagnosis in the first trimester found that 79.5% 

of pregnant individuals with early GDM, would not have been diagnosed using the OGTT and two-

step screening method [35]. On the other hand, a Spanish cohort showed that GDM prevalence during 

the COVID-19 pandemic, when using the alternative diagnostic criteria (glucose and HbA1c 

measurements), was similar to GDM prevalence in 2019, when the standard diagnostic criteria was 

used. Although individuals referred for GDM screening during the pandemic had more GDM risk 

factors, obstetrical and perinatal outcomes were comparable to those before the pandemic [17] 

Thus, our study provides more evidence suggesting that including glucose and HbA1c in the 

same blood test improves the predictive value for GDM. 

Subsequent research is essential to determine optimal cut-off values, formulate algorithms that 

include glucose and HbA1c, and consider additional factors, such as ethnicity or BMI. This 

comprehensive approach aims to further refine the predictive algorithm. 

4.3. Strengths 

The study on the impact of GDM diagnostic criteria during the COVID-19 pandemic 

(DIABECOVID STUDY) has several strong points which are of relevance during a pandemic: The 

study addresses a critical issue during a pandemic; compares two methods (standard method and 

alternative method adopted during the pandemic) for GDM screening through a comprehensive 

analysis; provides comprehensive outcome measures and adjusts for confounders, such as maternal 

age, BMI, parity, ethnicity, smoking status, and family history. This enhances the reliability of the 

findings. In addition to assessing clinical outcomes, the study also examines the financial impact of 

the alternative screening method through a cost analysis. The data shows that the alternative 

screening method is cheaper, providing valuable information for healthcare providers and 

policymakers. 

4.4. Limitations 

Despite its strengths, the study on the impact of an alternative GDM screening method during 

the COVID-19 pandemic (DIABECOVID STUDY) has some limitations. On one hand, the study 

involved retrospective data collection during the initial phase of the COVID-19 pandemic. This may 

have introduced recall bias and limit the availability of complete data, potentially affecting the 

accuracy of results. There was also a selection bias; the decision of whether to use the standard or 

alternative diagnostic criteria was made by each healthcare site. This may have introduced selection 

bias, as sites that adopted the alternative method might have had different patient populations or 

policies that may have influenced outcomes. On the other hand, the study had incomplete and 
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missing data: exclusion of some participants due to missing perinatal outcomes may have affected 

sample’s representativeness, potentially introducing bias if certain individuals were more likely to 

be excluded. Regarding missing data, it must be noted that some relevant data, such as family history 

of diabetes, had a high number of missing data, which may have impacted the accuracy of the results. 

Lastly, the study has limited applicability, as it was conducted in only one Spanish region (Catalonia) 

and results may not be applicable to other regions with different patient populations, healthcare 

practices, and pandemic situation. 

Another limitation lies in the financial impact analysis, where only screening costs were 

considered. Additional costs associated with overdiagnosis in the standard screening method, 

including the number of medical visits, indirect or quality-of-life costs for pregnant individuals, and 

pregnancy outcomes, were not taken into account. 

4.5. Further Research 

The COVID-19 pandemic revealed the challenges pregnant individuals face in accessing GDM 

screening. Alternative screening methods, such as those implemented during the pandemic, provide 

an opportunity to rethink and optimize the GDM screening process.  

One recent randomized controlled trial [36], comparing lower (92 mg/dl) versus higher (99 

mg/dl) glycemic criteria for GDM diagnosis showed that using the lower glycemic criteria led to a 

higher diagnostic rate than using the higher glycemic criteria; therefore, use of healthcare services 

was greater in the group with lower glycemic criteria. Overall, the risks of giving birth to a large-for-

gestational-age infant and other infant or maternal complications were not lower for the group with 

lower glycemic criteria. Although using the lower glycemic criteria led to a greater proportion of 

individuals receiving a GDM diagnosis and treatment, it did not lead to clear health benefits. 

However, using the lower glycemic criteria led to a greater use of healthcare services. The authors 

found more infants with hypoglycemia warranting treatment in the group with lower glycemic 

criteria. Neonatal hypoglycemia is associated with adverse neurodevelopmental outcomes later in 

life, so follow-up will be needed to determine whether GDM diagnosis and treatment leads to benefits 

or adverse outcomes later in life. Also, cost analyses will be necessary to aid decision-making. 

New prospective clinical trials should aim to compare different GDM screening methods, 

including universal screening, risk factor-based screening, and alternative screening, while 

considering their impact on maternal and neonatal outcomes, healthcare costs, and healthcare system 

adaptability during crises. There is also a need to collect patient-reported outcomes and quality-of-

life questionnaires to determine whether the new screening method has any positive impact on 

patients. 

5. Conclusions 

The DIABECOVID study found that the alternative screening method used during the pandemic 

resulted in a lower GDM prevalence, although obstetric and perinatal outcomes were comparable 

between the two groups. Notably, glycemic control and insulin treatment did not significantly differ 

between individuals receiving a GDM diagnosis and those who did not. However, the alternative 

screening method had a lower GDM diagnostic rate. Despite this, our study suggests that the 

alternative screening method for GDM screening can be effective in a population with a 12% 

incidence of GDM, as well as cheaper. These results need to be confirmed in prospective randomized 

controlled trials. 

References 

1. Tsakiridis I, Giouleka S, Mamopoulos A, Kourtis A, Athanasiadis A, Filopoulou D, et al. Diagnosis and 

management of gestational diabetes mellitus: An overview of national and international guidelines. Obstet 

Gynecol Surv [Internet]. 2021; 76(6):367–81. 

2. Kuo C-H, Li H-Y. Diagnostic strategies for gestational diabetes mellitus: Review of current evidence. Curr 

Diab Rep [Internet]. 2019;19(12).  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 September 2024                   doi:10.20944/preprints202409.1985.v1

https://doi.org/10.20944/preprints202409.1985.v1


 15 

 

3. Diagnostic testing for gestational diabetes mellitus (GDM) during the COVID-19 pandemic: Antenatal and 

postnatal testing advice [Internet]. Com.au. 2020.  

4. Yamamoto JM, Donovan LE, Feig DS, Berger H. Temporary alternative screening strategy for gestational 

diabetes screening during the COVID-19 pandemic—the need for a middle ground. Can J Diabetes 

[Internet]. 2022;46(2):204–6.  

5. Screening for GDM during COVID restrictions–Recommendations from New Zealand Society for the Study 

of Diabetes [Internet]. New Zealand Society for the Study of Diabetes. 2020.  

6. Thangaratinam S, Khan R, Blott M, et al. Guidance for maternal medicine services in the evolving 

coronavirus (COVID-19) pandemic. April 2020;  

7. Codina M, Corcoy R, Goya MM, Acosta Delgado D, Ballesteros Pérez M, Bandres Nivela MO, et al. 

Actualización urgente: alternativa temporal para el diagnóstico de hiper-glucemia gestacional y el 

seguimiento de estas mujeres y aquellas con diabetes pregestacional durante la pandemia COVID-19. 

Consenso del Grupo Español de Diabetes y Embarazo (GEDE) de la Sociedad Española de Diabetes (SED) 

y la Sociedad Española de Ginecología y Obstetricia (SEGO). Endocrinol Diabetes Nutr [Internet]. 2020 

;67(8):545–52.  

8. Royal College of Obstetricians and Gynaecologists. Guidance for Maternal Medicine Services in the 

Evolving Coronavirus (COVID-19) Pandemic. 2020.   

9. Australasian Diabetes in Pregnancy Society. Diagnostic testing for Gestational Diabetes Mellitus (GDM) 

during the COVID 19 pandemic. Antenatal and Postnatal Testing Advice. 2020.    

10. Thangaratinam S, Cooray SD, Sukumar N, Huda MSB, Devlieger R, Benhalima K, et al. 

ENDOCRINOLOGY IN THE TIME OF COVID-19: Diagnosis and management of gestational diabetes 

mellitus. Eur J Endocrinol [Internet]. 2020;183(2):G49–56.  

11. Kasuga Y, Saisho Y, Ikenoue S, Ochiai D, Tanaka M. A new diagnostic strategy for gestational diabetes 

during the COVID-19 pandemic for the Japanese population. Diabetes Metab Res Rev [Internet]. 2020;36(8).  

12. Vambergue A, Jacqueminet S, Lamotte M-F, Lamiche-Lorenzini F, Brunet C, Deruelle P, et al. Three 

alternative ways to screen for hyperglycaemia in pregnancy during the COVID-19 pandemic. Diabetes 

Metab [Internet]. 2020;46(6):507–10.  

13. Codina M, Corcoy R, Goya MM. An update on gestational hyperglycemia diagnosis during the COVID-19 

pandemic. Endocrinol Diabetes Nutr (Engl ) [Internet]. 2020;67(8):545–52.  

14. d’Emden M, McLeod D, Ungerer J, Appleton C, Kanowski D. Development of a fasting blood glucose-

based strategy to diagnose women with gestational diabetes mellitus at increased risk of adverse outcomes 

in a COVID-19 environment. PLoS One [Internet]. 2020;15(12):e0243192.  

15. van Gemert TE, Moses RG, Pape AV, Morris GJ. Gestational diabetes mellitus testing in the COVID-19 

pandemic: The problems with simplifying the diagnostic process. Aust N Z J Obstet Gynaecol [Internet]. 

2020;60(5):671–4.  

16. McIntyre HD, Gibbons KS, Ma RCW, Tam WH, Sacks DA, Lowe J, et al. Testing for gestational diabetes 

during the COVID-19 pandemic. An evaluation of proposed protocols for the United Kingdom, Canada 

and Australia. Diabetes Res Clin Pract [Internet]. 2020;167(108353):108353.  

17. Molina-Vega M, Gutiérrez-Repiso C, Lima-Rubio F, Suárez-Arana M, Linares-Pineda TM, Cobos Díaz A, 

et al. Impact of the gestational diabetes diagnostic criteria during the pandemic: An observational study. J 

Clin Med [Internet]. 2021;10(21):4904.  

18. National Diabetes Data Group. Classification and diagnosis of diabetes mellitus and other categories of 

glucose intolerance. Diabetes [Internet]. 1979;28(12):1039–57.  

19. Control prenatal del embarazo normal. Guía de asistencia Práctica [Internet].  

20. Protocol de seguiment de l’embaràs a Catalunya [Internet]. Gencat.cat.   

21. Goya M, Codina M. Diabetes mellitus and pregnancy. Updated clinical practice guideline 2021. Executive 

summary. Endocrinol Diabetes Nutr (Engl ) [Internet]. 2023;70:1–6.  

22. Newcombe RG. Interval estimation for the difference between independent proportions: comparison of 

eleven methods. Stat Med [Internet]. 1998;17(8):873–90.  

23. Riskin-Mashiah S, Younes G, Damti A, Auslender R. First-trimester fasting hyperglycemia and adverse 

pregnancy outcomes. Diabetes Care [Internet]. 2009;32(9):1639–43.  

24. Mills JL, Jovanovic L, Knopp R, Aarons J, Conley M, Park E, et al. Physiological reduction in fasting plasma 

glucose concentration in the first trimester of normal pregnancy: The diabetes in early pregnancy study. 

Metabolism [Internet]. 1998;47(9):1140–4.  

25. Langer O, Levy J, Brustman L, Anyaegbunam A, Merkatz R, Divon M. Glycemic control in gestational 

diabetes mellitus-How tight is tight enough: Small for gestational age versus large for gestational age? Am 

J Obstet Gynecol [Internet]. 1989;161(3):646–53.  

26. Catalano PM, Mele L, Landon MB, Ramin SM, Reddy UM, Casey B, et al. Inadequate weight gain in 

overweight and obese pregnant women: what is the effect on fetal growth? Am J Obstet Gynecol [Internet]. 

2014;211(2):137.e1-137.e7.  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 September 2024                   doi:10.20944/preprints202409.1985.v1

https://doi.org/10.20944/preprints202409.1985.v1


 16 

 

27. Amylidi S, Mosimann B, Stettler C, Fiedler GM, Surbek D, Raio L. First-trimester glycosylated hemoglobin 

in women at high risk for gestational diabetes. Acta Obstet Gynecol Scand [Internet]. 2016;95(1):93–7.  

28. Roeder HA, Moore TR, Wolfson MT, Gamst AC, Ramos GA. Treating hyperglycemia in early pregnancy: a 

randomized controlled trial. Am J Obstet Gynecol MFM [Internet]. 2019;1(1):33–41.  

29. Valadan M, Bahramnezhad Z, Golshahi F, Feizabad E. The role of first-trimester HbA1c in the early 

detection of gestational diabetes. BMC Pregnancy Childbirth [Internet]. 2022;22(1).  

30. Benaiges D, Flores-Le Roux JA, Marcelo I, Mañé L, Rodríguez M, Navarro X, et al. Is first-trimester HbA1c 

useful in the diagnosis of gestational diabetes? Diabetes Res Clin Pract [Internet]. 2017;133:85–91.  

31. Peng X, Liu M, Gang J, Wang Y, Ma X. Use of oral glucose tolerance testing and HbA1c at 6–14 gestational 

weeks to predict gestational diabetes mellitus in high-risk women. Arch Gynecol Obstet [Internet]. 

2022;307(5):1451–7.  

32. Phaloprakarn C, Tangjitgamol S. Use of oral glucose tolerance test in early pregnancy to predict late-onset 

gestational diabetes mellitus in high-risk women. J Obstet Gynaecol Res [Internet]. 2008;34(3):331–6.  

33. Bhattacharya S, Nagendra L, Krishnamurthy A, Lakhani OJ, Kapoor N, Kalra B, et al. Early gestational 

diabetes mellitus: Diagnostic strategies and clinical implications. Med Sci (Basel) [Internet]. 2021;9(4):59.  

34. Wei Y-M, Liu X-Y, Shou C, Liu X-H, Meng W-Y, Wang Z-L, et al. Value of fasting plasma glucose to screen 

gestational diabetes mellitus before the 24th gestational week in women with different pre-pregnancy body 

mass index. Chin Med J (Engl) [Internet]. 2019;132(8):883–8.  

35. González González NL, González Dávila E, Bugatto F, Vega-Guedes B, Pintado P, Tascón L, et al. Fasting 

glucose for the diagnosis of gestational diabetes mellitus (GDM) during the COVID-19 pandemic. Nutrients 

[Internet]. 2022;14(16):3432.  

36. Crowther CA, Samuel D, McCowan LME, Edlin R, Tran T, McKinlay CJ. Lower versus higher glycemic 

criteria for diagnosis of gestational diabetes. N Engl J Med [Internet]. 2022;387(7):587–98.  

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 September 2024                   doi:10.20944/preprints202409.1985.v1

https://doi.org/10.20944/preprints202409.1985.v1

