Fasting plasma glucose level to guide the need for an OGTT to screen for gestational diabetes mellitus
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Abstract
Aims: To determine the fasting plasma glucose (FPG) level at which an oral glucose tolerance test (OGTT) could be avoided to screen for gestational diabetes (GDM) and to evaluate the characteristics of women across this FPG threshold. 
Methods: A multi-centric prospective cohort study with 1843 women receiving universal screening for GDM with a 75g OGTT. 
Results: In the total population, GDM prevalence was 12.5% (231). A FPG <78 mg/dL was the cut-off with best trade-off to limit the number of missed GDM cases [44 (19.0%)] with a negative predictive value of 97.3% (95% CI 96.5-98.0) for GDM, while avoiding 52.2% OGTTs. Compared to GDM with FPG ≥78 mg/dL [187 (81.0%)], GDM women with FPG <78 mg/dL had a significantly lower BMI (27.1 ± 4.5 vs. 29.6 ± 5.2 kg/m², p=0.003), less insulin resistance [Matsuda: 0.4 (0.4-0.7) vs. 0.3 (0.2-0.5), p<0.001] and better β-cell function [ISSI-2: 0.13 (0.08-0.25) vs. 0.09 (0.04-0.15), p=0.004]. Compared to NGT women (1612) with FPG ≥78 mg/dL [846 (52.5%)], NGT with FPG <78 mg/dL [766 (47.5%)] had a significantly lower BMI (26.0 ± 3.9 vs. 27.8 ± 4.7 kg/m², p<0.001), less insulin resistance [Matsuda: 0.7 (0.5-0.9) vs. 0.5 (0.4-0.7), p<0.001], better β-cell function [ISSI-2: 0.17 (0.10-0.30) vs. 0.12 (0.07-0.21), p<0.001], and less often large-for-gestational age infants [9.2 (70) vs. 16.2% (136), p<0.001].
Conclusions: FPG <78 mg/dL can be used to limit the number of OGTTs when screening for GDM. Women with FPG <78 mg/dL had a better metabolic profile and in NGT women also less fetal overgrowth.
Keywords: Fasting plasma glucose; Screening; Gestational diabetes mellitus; Pregnancy outcomes

Introduction 
[bookmark: _Hlk82511433]Prevalence of gestational diabetes mellitus (GDM) is globally rising. GDM is defined as diabetes diagnosed in the second or third trimester of pregnancy that was not clearly overt diabetes at the latest in early pregnancy. This condition carries an increased risk on short- and long-term pregnancy complications such as preeclampsia and large-for-gestational age (LGA) infants [1]. GDM screening and treatment between 24–28 weeks of pregnancy positively affects pregnancy outcomes, especially in the frequency of preeclampsia and LGA [2, 3]. Currently, the gold standard diagnostic test for GDM is an oral glucose tolerance test (OGTT). However, due to lack of international consensus, different diagnostic criteria and various screening strategies are used [4]. The ‘two-step’ approach consists of a 1-hour 50g non-fasting glucose challenge test (GCT) followed by an OGTT if the screening threshold of the GCT is exceeded [5-7]. The ‘one-step’ approach with a 2-hour 75g OGTT is recommended by the ‘International Association of Diabetes and Pregnancy Study Groups’ (IADPSG) [8, 9]. Adoption of the IADPSG screening strategy leads to an important increase in the number of women categorized and treated as GDM, with a substantial impact on workload [1]. In addition, an OGTT has several limitations. Besides that this test is expensive, time consuming and has a poor reproducibility, it is often experienced as very unpleasant during pregnancy with nausea and vomiting [10-12]. To limit the number of OGTTs, many European countries still use selective GDM screening based on risk factors or a two-step screening with a GCT [13]. Moreover, when provision of an OGTT is limited such as in a pandemic, alternative strategies to determine who is at increased risk for GDM while avoiding an OGTT are needed. Fasting plasma glucose (FPG) could be used as a preliminary screening tool for diagnosing GDM. Using FPG is simpler, less time consuming, more patient-friendly and can reduce healthcare costs involved with universal OGTT testing. However, it is important to determine the diagnostic performance and optimal FPG cut-off to accurately rule-in and rule-out GDM [14]. We aimed therefore to determine the FPG level at which an OGTT could be avoided to screen for GDM and to evaluate the characteristics of women across this threshold.

Patients and methods
Study design and setting
[bookmark: _Hlk82602664]This is a sub-analysis of the ‘Belgian Diabetes in Pregnancy’ (BEDIP-N) cohort. The 
BEDIP-N study was a multi-centric prospective cohort study that has previously been described in detail [11, 15-17]. The study protocol was approved by the Institutional Review Boards of all participating centers. All investigations have been carried out in accordance with the principles of the Declaration of Helsinki as revised in 2008. Participants provided informed consent before inclusion and were enrolled between 6-14 weeks. Women were screened in the first trimester for overt diabetes and impaired fasting glycaemia (IFG) in early pregnancy by measuring FPG using American Diabetes Association (ADA) criteria [18]. Participants with FPG ≥100 mg/dL were treated in line with normal routine and were excluded from further analyses. Those with FPG <100 mg/dL were universally screened for GDM between 24-28 weeks, using both a GCT and 2-hour 75g OGTT. During the study, participants and health care providers were blinded for the GCT result, such that all women received an OGTT irrespective of the result. GDM diagnosis was based on the IADPSG criteria, now commonly referred to as the 2013 WHO criteria for GDM [15, 16]. Women with GDM were treated according to ADA-recommended glycemic targets [18]. Insulin therapy was started if targets were not achieved within two weeks after start of lifestyle measures. Women with GDM were invited for an extra visit 6-16 weeks postpartum to receive a 75g OGTT. Diabetes and glucose intolerance [IFG and/or impaired glucose tolerance (IGT)] were defined using ADA criteria [15, 18].

Study visits and assessments
Baseline characteristics and obstetrical history were collected at the first antenatal visit [15]. A minority ethnic background was defined as having at least one parent from a non-Caucasian origin. At 6-14 and 24-28 weeks, anthropometric measurements were obtained and self-administered questionnaires were completed [15]. Blood pressure (BP) was measured twice at 5 minutes intervals using an automatic BP monitor [15]. Hypertension was defined as systolic BP (SBP) ≥140 mmHg and/or diastolic BP (DBP) ≥90 mmHg. Based on body mass index (BMI) at the first antenatal visit, overweight was defined as BMI ≥25 kg/m² and obesity as BMI ≥30 kg/m². A food questionnaire was used to question servings per week of different important food categories and beverages [19]. Healthy consumption was assigned one point, less healthy consumption 0 or -1 points. By summing up the points for all 14 food groups, the diet score could range from -12 to 15. FPG, insulin, lipid profile (total, HDL, LDL cholesterol, triglycerides) and HbA1c were measured fasting between 6-14 weeks [15]. At the GCT, a non-fasting blood sample was collected to evaluate glycaemia, followed by consumption of a 50g glucose load with measurement of 1-hour plasma glucose. At the OGTT, glucose and insulin levels were measured fasting, at 30, 60 and 120 min [15]. A fasting lipid profile and HbA1c were also determined. Analyses of FPG at 6–14 weeks and glucose measurements of the OGTT were performed locally at each center, while analyses of GCT samples, insulin, lipids, and HbA1c were performed centrally at the UZ Leuven laboratory. Different indices of insulin sensitivity (Matsuda index and HOMA-IR) and β-cell function [HOMA-B, insulinogenic index divided by HOMA-IR and insulin secretion-sensitivity index-2 (ISSI-2)] were measured from glucose (mg/dL) and insulin (pmol/L) levels [15, 20-24].
Pregnancy and delivery outcome data
The following pregnancy outcome data were collected: gestational age, preeclampsia (de novo BP ≥140/90 mmHg >20 weeks with proteinuria or signs of end-organ dysfunction), gestational hypertension (de novo BP ≥140/90 mmHg >20 weeks), type of labor and delivery, birth weight, macrosomia (>4 kg), birth weight ≥4.5 kg, LGA and small-for-gestational age (SGA) defined as birth weight >90th and <10th percentile according to standardized Flemish birth charts adjusted for sex of the baby and parity respectively [25], preterm delivery (<37 weeks), 10 min Apgar score, shoulder [dystocia, neonatal respiratory distress syndrome, neonatal jaundice [diagnosis according to local guidelines, If neonatal jaundice was reported, the result of bilirubinaemia was collected. We did therefore not only consider neonatal jaundice needing phototherapy), congenital anomalies (categorized as caudal regression syndrome, sacral agenesis and microcolon, renal dysgenesis, cardiac abnormality, and other congenital anomalies), neonatal hypoglycaemia (glycaemia <40 mg/dL) and neonatal intensive care unit (NICU) admission [15]. NICU admission was decided in line with normal routine care by the neonatologist in each center. Gestational weight gain in early pregnancy was calculated as the difference in weight between the first antenatal visit and the OGTT, and total gestational weight gain as the difference in weight between the first antenatal visit and delivery. Excessive total gestational weight gain was defined according to 2009 Institute of Medicine (IOM) guidelines [26].
Statistical analysis
The discriminative power of FPG for GDM was analyzed by the receiver operating characteristic (ROC) curve and estimated as the area under the curve (AUC) with 95% confidence interval (CI). A range of cut-off values was evaluated with regards to prevalence, number of OGTTs performed, number of missed GDM cases, and diagnostic accuracy measures such as sensitivity, negative predictive value (NPV) and negative likelihood ratio, with 95% CI. Continuous variables were presented as mean if normally distributed, as median otherwise, categorical variables as percentage. The Chi-square test was used for comparing groups on categorical variables, the Fisher exact test in cases of small cell frequencies (<5) and the Mann-Whitney U test for comparing two groups on continuous variables. A multivariable logistic regression model was applied with preterm delivery, induced labor, macrosomia or LGA as binary response variable and group and all confounders as explanatory variables. The effect of group is presented as an odds ratio (OR) with 95% CI. A p-value <0.05 (two-tailed) was considered significant. Analyses were performed by statistician A Laenen using SAS software (version 9.4).

Results
Sensitivity of FPG thresholds in the BEDIP-N cohort 
In total, 1843 women were screened for GDM between 24-28 weeks using an OGTT. Of all participants, 12.5% (231) were diagnosed with GDM. FPG <78 mg/dL was the cut-off with best trade-off to limit the number of missed GDM cases [19.0% (44)] with a NPV of 97.3% (95% CI 96.5-98.0), while avoiding 52.2% (1048) OGTTs (Table 1). The area under the ROC curve was 0.76 (95% CI 0.72-0.80) for FPG at the OGTT (Figure 1).
GDM subgroup: comparison between participants with low and higher FPG at the OGTT
Of all 231 women with GDM, 44 (19.0%) had FPG <78 mg/dL (low FPG group), 112 (48.5%) had FPG 78-91 mg/dL and 75 (32.5%) had FPG ≥92 mg/dL. In early pregnancy, compared to the high FPG group (≥78 mg/dL), the low FPG group had a significantly lower BMI (24.7 ± 4.7 vs. 27.0 ± 5.4 kg/m², p=0.007), higher diet score [4.0 (2.0-5.0) vs. 1.0 (0.0-4.0), p=<0.001],  lower FPG [79.0 (76.5-81.0) vs. 86.0 mg/dL (81.0-90.0), p=<0.001], less insulin resistance (IR) [HOMA-IR: 8.2 (7.2-13.7) vs. 11.1 (8.5-17.6), p=0.020], better β-cell function [HOMA-B: 1039.4 (857.4-1347.1) vs. 909.7 (638.4-1332.2), p=0.017] and lower HbA1c [4.9 (4.7-5.2) vs. 5.1% (4.9-5.3), p=0.006] (Table 2).	
At 24-28 weeks, compared to the high FPG group, the low FPG group had a significantly lower BMI (27.1 ± 4.5 vs. 29.6 ± 5.2 kg/m², p=0.003), higher diet score [4.0 (1.0-5.0) vs. 1.0 (-1.0-3.0), p<0.001], lower GCT level (136.5 ± 26.9 vs. 147.4 ± 28.3 mg/dL, p=0.019), higher 2-hour glucose value on the OGTT [159.5 (153.5-170.0) vs. 154.0 mg/dL (132.0-165.0), p=0.017], lower IR [HOMA-IR: 11.1 (8.2-15.0) vs. 19.0 (12.6-29.9), p<0.001; Matsuda index: 0.4 (0.4-0.7) vs. 0.3 (0.2-0.5), p<0.001], better β-cell function [ISSI-2: 0.13 (0.08-0.25) vs. 0.09 (0.04-0.15), p=0.004; HOMA-B: 2049.2 (1376.3-3276.0) vs. 1293.5 (964.0-1834.7), p<0.001] and lower HbA1c [4.9 (4.8-5.1) vs. 5.1% (4.9-5.3), p<0.001] (Table 2). The need for insulin treatment was also significantly lower in the low FPG group [4.6 (2) vs. 17.6% (32), p=0.033]. There were no significant differences in pregnancy outcomes and postpartum rate of glucose intolerance between both groups (Table 2). 

NGT subgroup: comparison between participants with low and higher FPG at the OGTT
Of the 1612 NGT women, 766 had FPG <78 mg/dL (47.5%, low FPG group) and 846 had FPG ≥78 mg/dL (52.5%, high FPG group). Compared to the high FPG group, the low FPG group was younger (30.3 ± 3.8 vs. 30.9 ± 4.0 years, p=0.003) and less often from a minority ethnic background [6.5 (50) vs. 9.8% (82), p=0.018] (Table 3). In early pregnancy, the low FPG group had a significantly lower BMI (23.5 ± 3.9 vs. 25.2 ± 4.8 kg/m², p<0.001), lower BP [SBP: 114.1 ± 10.1 vs. 115.4 ± 10.6 mmHg, p=0.009; DBP: 69.7 ± 7.7 vs. 70.9 ± 8.3 mmHg, p=0.003], lower FPG [79.0 (76.0-82.0) vs. 83.0 mg/dL (80.0-86.0), p<0.001], less IR [HOMA-IR: 8.1 (5.9-11.5) vs. 10.1 (7.2-14.0), p<0.001], better β-cell function [HOMA-B: 974.6 (711.0-1354.5) vs. 864.7 (638.0-1209.4), p<0.001], lower HbA1c [4.9 (4.8-5.1) vs. 5.0% (4.9-5.2), p<0.001], higher HDL [70.0 (61.0-78.0) vs. 67.0 mg/dL (58.0-75.0), p<0.001] and lower LDL cholesterol [91.0 (76.0-108.0) vs. 95.0 mg/dL (77.0-113.0), p=0.005] compared to the high FPG group (Table 3).  
At 24-28 weeks, compared to the high FPG group, the low FPG group had a lower BMI (26.0 ± 3.9 vs. 27.8 ± 4.7 kg/m², p<0.001), lower BP (SBP 112.6 ± 9.8 vs. 113.6 ± 10.3 mmHg, p=0.033; DBP 66.3 ± 7.9 vs. 67.7 ± 7.9 mmHg, p<0.001), lower 1-hour and 2-hour glucose values on the OGTT [118.0 (103.0-135.0) vs. 129.0 mg/dL (110.0-145.0), p>0.001; 104.5 (89.0-120.0) vs. 111.0 mg/dL (96.0-126.0), p<0.001, respectively], lower IR [HOMA-IR 9.6 (7.1-13.4) vs. 14.2 (10.6-19.9), p<0.001; Matsuda index 0.7 (0.5-0.9) vs. 0.5 (0.4-0.7), p<0.001], better β-cell function [ISSI-2: 0.17 (0.10-0.30) vs. 0.12 (0.07-0.21), p<0.001; HOMA-B: 1966.1 (1392.0-2812.5) vs. 1345.5 (993.9-1818.0), p<0.001], lower HbA1c [4.8 (4.7-5.0) vs. 5.0% (4.8-5.1), p<0.001] and higher HDL cholesterol [75.0 (66.0-87.5) vs. 73.0 mg/dL (63.0-85.0), p<0.001] (Table 3). 
Compared to the high FPG group, the low FPG group had a higher rate of preterm deliveries [6.6 (50) vs. 4.3% (36), p=0.043], less often induced labor [22.0 (168) vs. 29.4% (248), p<0.001], less often macrosomia [6.8 (52) vs. 11.8% (99), p<0.001] and less often LGA infants [9.2 (70) vs. 16.2% (136), p<0.001]. After adjustment for confounders (age, BMI, ethnicity, BP, LDL cholesterol), the higher risk for preterm delivery was no longer significant [OR 0.651 (0.414-1.024), p=0.063], whereas the lower risk on induced labor, macrosomia and LGA remained significant [OR 1.342 (1.062-1.696), p=0.014; 1.587 (1.098-2.293), p=0.014; 1.661 (1.203-2.295), p=0.002]. 

Discussion
[bookmark: _GoBack]The OGTT is considered the gold standard for diagnosing GDM. However, this test is time consuming, has a poor reproducibility and is often poorly tolerated in pregnancy [10-12]. Especially during a pandemic, the need for pregnant women to attend prolonged appointments at the clinic for OGTTs should be limited. For this reason, simpler, but accurate, alternative screening tests are necessary that can limit the number of OGTTs. We show that FPG <78 mg/dL is the threshold with best trade-off to avoid more than half of all OGTTs with 81.0% sensitivity and NPV of 97.3% to rule out GDM. Because FPG ≥92 mg/dL confirms diagnosis of GDM at ≥24 weeks of gestation according to IADPSG criteria [8], only women with FPG 78-91 mg/dL would require referral for an OGTT for GDM screening. We demonstrate that women with low FPG in both groups had a better metabolic profile compared to women with higher FPG. Furthermore, in the NGT group, women with low FPG had less fetal overgrowth. Performance of FPG as a screening test highly depends on ethnicity of the population, GDM prevalence and the diagnostic criteria for GDM used [12]. The FPG cut-off found in this study to avoid an OGTT is rather low compared to other studies. A Swedish population-based study reported that by using FPG 86-90 mg/dL, only 24% of women would need an OGTT with 91% sensitivity and 85% specificity [27]. However, a limitation of this study is that glucose values were measured in capillary whole blood instead of venous plasma. An Australian study demonstrated that FPG >82 mg/dL had the best sensitivity (54.3%) and specificity (77.1%) for abnormal OGTT results [28]. They propose FPG 84-90 mg/dL for further evaluation of glucose tolerance since FPG <84 mg/dL had both a low rate of IGT and minimal adverse pregnancy complications. In addition, a Swiss prospective population-based study found that FPG ≥86 mg/dL is an easier GDM screening test than the GCT with satisfactory overall sensitivity (81%) and specificity (76%) [29]. This FPG threshold would allow 70% of women to avoid the diagnostic OGTT. Nevertheless, the cohort in this study was much smaller than our cohort (n=520) and GDM diagnosis was based on two-step screening using Carpenter and Coustan criteria. Two studies from the United Arab Emirates (UAE) showed that FPG 80 mg/dL could avoid 50.6%-50.9% of all OGTTs with 95.4%-94.7% sensitivity [30, 31], whereas FPG 84 and 88 mg/dL could avoid 30.1% and 63.8% OGTTs with 78.1% and 84.9% sensitivity, respectively [32, 33]. Differences with our study are probably related to differences in study characteristics, since GDM prevalence was higher in the UAE studies (37.7% vs. 12.5%) and more women could be diagnosed with FPG (73.1% vs. 32.5%) compared to our population. A Brazilian multicenter cohort study showed that at FPG 80-85 mg/dL, 38.7%–18.7% of all women would need an OGTT. In addition, they reported a similar rate of adverse pregnancy outcomes (preeclampsia and LGA) as predicted by universal screening. However, in the Brazilian study, lifestyle interventions were not routinely recommended, GDM diagnostic cut-offs used were higher compared to our study, and women receiving insulin therapy were excluded from analyses. In a retrospective Italian study, FPG was confirmed as the most important variable differentiating GDM risk with the lowest and highest GDM prevalence in patients having FPG ≤80 mg/dL and FPG >92 mg/dL, respectively [34]. In contrast, some studies found FPG inadequate for screening with 24.0%, 69.9% and 75.0% sensitivity using FPG 92, 86 and 85 mg/dL, respectively [35-37]. However, the study populations in these studies were mostly Asian, which are known to have inherently lower FPG levels than Caucasian populations [12].  In times of a pandemic, alternative GDM screening strategies might be needed since OGTTs are difficult to perform and might increase exposure risk to the virus. McIntyre et al. showed that compared to Canadian and United Kingdom recommendations for GDM screening during a pandemic [using HbA1c (≥5.7%), FPG (≥100 mg/dL) and/or random venous plasma glucose (≥162-200 mg/dL)], the Australian strategy using preliminary screening with FPG with progression to an OGTT at FPG 85-91 mg/dL, had the lowest rate of missed GDM cases with the lowest risks of several GDM-associated pregnancy complications [38, 39]. Our approach follows the Australian strategy, however using a lower FPG cut-off. Using FPG alone might be the easiest option to reduce the number of OGTTs with FPG ≥92 mg/dL diagnosing more than half of all GDM cases in most populations. However, testing with FPG alone remains unacceptable in routine clinical practice but might be a valuable preliminary screening strategy to determine who needs an OGTT.	
Our study has several strengths. We provide data of a large prospective cohort with extensive information on clinical and biochemical characteristics, pregnancy outcomes and postpartum characteristics. Standardized procedures were applied during the entire study, improving reproducibility. Furthermore, there is no pre-selection bias as our entire cohort underwent both the screening (FPG) and diagnostic (OGTT) test. A limitation of the study is that our population was mainly Caucasian. The FPG cut-off <78 mg/dL might therefore not be applicable to other populations, which have inherently lower FPG compared to Caucasians [12]. Although it is recommended to use FPG independent of the OGTT to evaluate its performance, we based our study on FPG at the OGTT. Diagnostic threshold values and screening methods might have to be adjusted for different ethnic populations as GDM prevalence is influenced by ethnic background, BMI and physical activity of a community. Therefore, further studies exploring FPG accuracy and performance as a preliminary screening tool for GDM in different ethnic populations in reference to a standard OGTT are required to strengthen the evidence.
In conclusion, our study showed that in a mostly Caucasian population  FPG <78 mg/dL can be used as a valuable preliminary screening strategy to determine who needs an OGTT, with a limited number of missed GDM cases and avoiding more than half of all OGTTs. Women with low FPG in both the GDM and NGT group had a better metabolic profile and in the NGT group also less fetal overgrowth. 
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Table 1	Overview of the sensitivity of different thresholds of FPG to determine the need for an OGTT to screen for GDM.
	Threshold FPG at the time of the OGTT
	Number of OGTT needed
% (n)
	Prevalence of GDM
% (n)
	Number missed with GDM % (n)
	Sensitivity (95% CI), % n/N
	NPV
(95% CI)
	LR-
(95% CI)

	70 mg/dL
	81.8 (1641)
	11.3 (227)
	1.7 (4)
	98.3
(95.6-99.3)
227/231
	99.8%
(99.4-99.9)

	1.7%
(0.7-4.6)

	71 mg/dL
	79.2 (1589)
	11.2 (224)
	3.0 (7)
	97.0
(93.9-98.5)
224/231
	99.6%
(99.1-99.8)
	3.0%
(1.5-6.3)

	72 mg/dL
	76.4 (1532)
	11.0 (221)
	4.3 (10)
	95.7
(92.2-97.6)
221/231
	99.4%
(98.9-99.7)
	4.3%
(2.4-7.9)

	73 mg/dL
	72.5 (1455)
	10.9 (218)
	5.6 (13)
	94.4
(90.6-96.7)
218/231
	99.2%
(98.6-99.5)
	5.6%
(3.3-9.5)

	74 mg/dL
	68.9 (1383)
	10.7 (215)
	6.9 (16)
	93.1
(89.0-95.7)
215/231
	99.0%
(98.4-99.4)

	6.9%
 (4.3-11.1)

	75 mg/dL
	64.4 (1291)
	10.5 (210)
	9.1 (21)
	90.9 
(86.5-94.0)
210/231
	98.7%
(98.0-99.2)
	9.1%
(6.0-13.7)

	76 mg/dL
	59.0 (1183)
	10.4 (208)
	10.0 (23)
	90.0
(85.5-93.3)
208/231
	98.6%
(97.9-99.1)
	10.0%
(6.8-14.7)

	77 mg/dL
	53.6 (1076)
	10.1 (202)
	12.6 (29)
	87.4
(82.6-91.1)
202/231
	98.2%
(97.5-98.8)
	12.6%
(8.9-17.6)

	78 mg/dL
	47.8 (958)
	9.3 (187)
	19.0 (44)
	81.0
(75.4-85.5)
187/231
	97.3%
(96.5-98.0)
	19.0%
(14.6-24.8)

	79 mg/dL
	41.3 (828)
	8.8 (177)
	23.4 (54)
	76.6
(70.8-81.6)
177/231
	96.8%
(95.8-97.5)
	23.4%
(18.5-29.5)

	80 mg/dL
	35.7 (716)
	8.3 (167)
	27.7 (64)
	72.3
(66.2-77.7)
167/231
	96.2%
(95.2-97.0)
	27.7%
(22.5-34.1)

	81 mg/dL
	30.1 (603)
	8.0 (160)
	30.7 (71)
	69.3
(63.0-74.9)
160/231
	95.8%
(94.7-96.6)
	30.7%
(25.3-37.3)

	82 mg/dL
	23.8 (478)
	7.2 (145)
	37.2 (86)
	62.8
(56.4-68.7)
145/231
	94.9%
(93.8-95.9)
	37.2%
(31.5-44.0)

	83 mg/dL
	19.7 (396)
	6.7 (134)
	42.0 (97)
	58.0
(51.6-64.2)
134/231
	94.3%
(93.1-95.3)
	42.0%
(36.1-48.9)

	84 mg/dL
	16.3 (327)
	6.3 (127)
	45.0 (104)
	55.0
(48.5-61.3)
127/231
	93.9%
(92.7-95.0)
	45.0%
(39.0-51.9)

	85 mg/dL
	12.9 (259)
	5.9 (118)
	48.9 (113)
	51.1
(44.7-57.5)
118/231
	93.4%
(92.2-94.5)
	48.9%
(42.9-55.8)

	86 mg/dL
	9.8 (197)
	5.3 (106)
	54.1 (125)
	45.9
(39.6-52.3)
106/231
	92.8%
(91.5-93.9)
	54.1%
(48.1-60.9)

	87 mg/dL
	7.3 (147)
	5.0 (101)
	56.3 (130)
	43.7
(37.5-50.2)
101/231
	92.5%
(91.2-93.7)
	56.3%
(50.2-63.1)

	88 mg/dL
	5.7 (114)
	4.8 (96)
	58.4 (135)
	41.6 
(35.4-48.0)
96/231
	92.3%
(90.9-93.4)
	58.4%
(52.4-65.2)

	89 mg/dL
	4.0 (80)
	4.5 (90)
	61.0 (141)
	39.0
(32.9-45.4)
90/231
	92.0%
(90.6-93.1)
	61.0%
(55.1-67.7)

	90 mg/dL
	2.4 (48)
	4.4 (88)
	61.9 (143)
	38.1 
(32.1-44.5)
88/231
	91.9%
(90.5-93.0)
	61.9%
(55.9-68.5)

	91 mg/dL
	1.0 (21)
	4.0 (81)
	64.9 (150)
	35.1
(29.2-41.4)
81/231
	91.9%
(90.5-93.0)
	64.9%
(59.1-71.4)


FPG: fasting plasma glucose; OGTT; oral glucose tolerance test; GDM: gestational diabetes; n: number; CI: confidence interval; n/N: prevalence of GDM at that FPG threshold over the total number of GDM cases; NPV: negative predictive value; LR-: negative likelihood ratio.



Table 2	Comparison of characteristics and pregnancy outcomes between GDM women with low and higher FPG at the time of the OGTT.
	
	FPG <78 mg/dL
N=44 
(19.0%)
	FPG ≥78 mg/dL
N=187 
(80.9%)
	p-value



	General characteristics
	
	
	

	Age (years)
	31.9 ± 4.8
	32.0 ± 4.6
	0.650

	% Minority ethnic background
	11.4 (5)
	21.1 (39)
	0.141

	% Multiparity
	47.7 (21)
	52.9 (99)
	0.533

	% Highest education:
Primary school
Till 15 years
High school
Bachelor
Master
	
0.0 (0)
4.5 (2)
22.7 (10)
36.4 (16)
36.4 (16)
	
3.4 (6)
5.1 (9)
20.3 (36)
36.7 (65)
34.5 (61)
	0.907

	% Paid job
	88.4 (38)
	89.1 (164)
	0.886

	% Low monthly net income family <1500 euro 
% 1500-5000 euro
% >5000 euro
	4.5 (2)
90.9 (40)
4.5 (2)
	7.3 (13)
88.3 (158)
4.5 (8)
	0.920

	% Smoking before pregnancy
	38.6 (17)
	34.6 (64)
	0.614

	% Smoking during pregnancy
	2.3 (1)
	6.4 (12)
	0.471

	% First degree family history of diabetes
	25.6 (11)
	17.1 (31)
	0.202

	% First degree family history of GDM
	7.3 (3)
	7.1 (12)
	1.000

	% History of GDM
	28.6 (6)
	30.6 (30)
	0.853

	6-14 weeks visit
	
	
	

	Week first visit with FPG
	11.6 ± 1.7
	12.0 ± 1.7
	0.344

	BMI (kg/m²)
	24.7 ± 4.7
	27.0 ± 5.4
	0.007

	% Overweight
% Obesity
	16.3 (7)
18.6 (8)
	32.1 (60)
24.6 (46)
	0.086

	Waist circumference (cm)
	86.4 ± 12.4
	92.2 ± 12.9
	0.004

	Weight gain (first visit till OGTT) (kg)
	5.9 ± 3.0
	7.1 ± 3.7
	0.110

	Systolic blood pressure (mmHg)
	116.2 ± 12.3
	116.4 ± 11.4
	0.756

	Diastolic blood pressure (mmHg)  
	71.4 ± 10.7
	72.3 ± 8.4 
	0.408

	Lifestyle score:
Physical activity
Diet
	
0.0 (-0.5-1.0)
4.0 (2.0-5.0)
	
1.0 (0.0-2.0)
1.0 (0.0-4.0)
	
0.074
<0.001

	Fasting glycaemia (mg/dL)
	79.0 (76.5-81.0)
	86.0 (81.0-90.0)
	<0.001

	HOMA-IR  
	8.2 (7.2-13.7)
	11.1 (8.5-17.6)
	0.020

	HOMA-B
	1039.4 (857.4-1347.1)
	909.7 (638.4-1332.2)
	0.017

	HbA1c (mmol/mol and %)
	30.0 (28.0-33.0)
4.9 (4.7-5.2)
	32.0 (30.0-34.0)
5.1 (4.9-5.3)
	0.006

	Fasting Total cholesterol (mg/dL)
	185.5 (166.0-212.0)
	186.0 (163.0-211.0)
	0.823

	Fasting HDL cholesterol (mg/dL)
	70.0 (62.0-80.5)
	67.0 (58.0-76.0)
	0.154

	Fasting LDL cholesterol (mg/dL)
	92.0 (80.5-112.5)
	96.0 (80.0-115.0)
	0.620

	Fasting TG (mg/dL)
	94.5 (74.5-125.0)
	99.0 (80.0-134.0)
	0.260

	24-28 weeks visit
	
	
	

	BMI (kg/m²)
	27.1 ± 4.5
	29.6 ± 5.2
	0.003

	% Overweight
% Obesity
	36.6 (15)
24.39 (10)
	40.9 (74)
38.7 (70)
	0.050

	Systolic blood pressure (mmHg)
	113.1 ± 11.5
	115.4 ± 11.3
	0.274

	Diastolic blood pressure (mmHg)  
	68.9 ± 8.9
	69.0 ± 8.2
	0.819

	Lifestyle score:
Physical activity
Diet
	
1.0 (0.0-2.0)
4.0 (1.0-5.0)
	
1.0 (0.0-2.0)
1.0 (-1.0-3.0)
	
0.486
<0.001

	IPAQ low
	28.6 (12)
	17.3 (31)
	0.097

	METs category:
% Low
% Moderate
       % High
	
28.6 (12)
45.2 (19)
26.2 (11)
	
17.3 (31)
43.0 (77)
39.7 (71)
	0.141

	% Clinical depression 
( ≥16 on CES-D questionnaire)
	13.9 (6)
	23.1 (42)
	0.189

	Glucose non-fasting 0 min on GCT (mg/dL)
	 90.6 ± 18.7
	100.0 ± 21.0
	0.012

	Glucose 60 min on GCT (mg/dL)
	136.5 ± 26.9
	147.4 ± 28.3
	0.019

	Fasting glycaemia (mg/dL)
	75.0 (72.0-77.0)
	88.0 (82.0-94.0)
	<0.001

	30 min glucose OGTT (mg/dL)
	140.5 (129.0-152.0)
	150.0 (135.0-166.0)
	0.020

	1-hour glucose OGTT (mg/dL)
	174.5 (153.0-185.5)
	170.0 (153.0-187.0)
	0.685

	2-hour glucose OGTT (mg/dL)
	159.5 (153.5-170.0)
	154.0 (132.0-165.0)
	0.017

	HbA1c (mmol/mol and %)
	30.0 (29.0-32.0)
4.9 (4.8-5.1)
	32.0 (30.0-34.0)
5.1 (4.9-5.3)
	<0.001

	Matsuda insulin sensitivity
	0.4 (0.4-0.7)
	0.3 (0.2-0.5)
	<0.001

	HOMA-IR
	11.1 (8.2-15.0)
	19.0 (12.6-29.9)
	<0.001

	HOMA-B
	2049.2 (1376.3-3276.0)
	1293.5 (964.0-1834.7)
	<0.001

	ISSI-2  
	0.13 (0.08-0.25)
	0.09 (0.04-0.15)
	0.004

	Insulinogenic index/HOMA-IR  
	0.3 (0.2-0.4)
	0.2 (0.1-0.3)
	<0.001

	Fasting Total cholesterol (mg/dL)
	240.0 (209.0-270.0)
	245.0 (218.0-272.0)
	0.695

	Fasting HDL cholesterol (mg/dL)
	76.0 (59.0-85.0)
	72.0 (63.0-84.0)
	0.644

	Fasting LDL cholesterol (mg/dL)
	134.0 (109.0-159.0)
	133.0 (109.0-155.0)
	0.923

	Fasting TG (mg/dL)
	170.0 (140.0-221.0)
	182.0 (147.0-226.0)
	0.369

	% Need for treatment with insulin (total)
% Short-acting insulin
% Long-acting insulin
% Short- and long-acting insulin
	4.6 (2)
4.6 (2)
0.0 (0)
0.0 (0)
	17.6 (32)
6.6 (12)
4.4 (8)
6.6 (12)
	0.033

	Delivery
	
	
	

	Total Weight gain (first visit till delivery) (kg)
	8.1 ± 4.2 
	8.7 ± 5.0
	0.475

	% Excessive weight gain
	9.4 (3)
	20.4 (34)
	0.332

	Gestational age (weeks)
	39.0 ± 1.7
	38.9 ± 1.4
	0.403

	% Preeclampsia
	2.3 (1)
	1.1 (2)
	0.475

	% Gestational hypertension
	2.3 (1)
	4.3 (8)
	1.000

	% Preterm delivery
	6.8 (3)
	7.6 (14)
	0.743

	% Induction labor
	34.1 (15)
	36.2 (67)
	0.792

	% Forceps or vacuum
	18.2 (8)
	10.3 (19)
	0.144

	% Cesarean sections (total)
	18.2 (8)
	28.6 (53)
	0.158

	% Planned CS
	9.1 (4)
	13.5 (25)
	0.614

	% Emergency CS (during labor)
	9.1 (4)
	15.1 (28)
	0.467

	% Postpartum blood loss:
≥500 mL
≥1000 mL 
	
15.9 (7)
2.3 (1)
	
21.6 (40)
3.8 (7)
	0.659

	Weight baby (g)
	3248.1 ± 502.6
	3346.7 ± 468.7
	0.241

	% Macrosomia (>4 kg)
	4.5 (2)
	7.6 (14)
	0.743

	% Weight baby ≥4.5 kg
	0.0 (0)
	0.5 (1)
	1.000

	% LGA
	9.1 (4)
	13.0 (24)
	0.613

	% SGA
	6.8 (3)
	4.3 (8)
	0.446

	% Apgar 10min <7
	0.0 (0)
	0.5 (1)
	1.000

	% Shoulder dystocia
	0.0 (0)
	1.1 (2)
	1.000

	% Congenital anomaly 
	9.1 (4)
	3.8 (7)
	0.230

	% Respiratory Distress syndrome
	0.0 (0)
	1.1 (2)
	1.000

	% Neonatal hypoglycaemia <40 mg/dL
	20.0 (8)
	12.8 (21)
	0.310

	Neonatal jaundice
	20.0 (6)
	14.6 (18)
	0.575

	% NICU admission
	15.9 (7)
	13.5 (25)
	0.680

	Days on NICU
	9.9 ± 10.6
	5.9 ± 6.6 
	0.256

	Postpartum
	
	
	

	% Present at OGTT
	88.4 (38)
	82.4 (150)
	0.343

	% Glucose intolerance
IFG
IGT
IFG+IGT
	15.8 (6)
2.6 (1)
13.2 (5)
0.0 (0)
	19.3 (29)
8.0 (12)
9.3 (14)
2.0 (3)
	0.616

	% Breastfeeding
	88.4 (38)
	82.4 (150)
	0.343

	Lifestyle score:
Physical activity
       Diet
	
1. (0.0-2.0)
3.5 (1.0-6.0)
	
1.0 (0.0-2.0)
2.0 (-1.0-4.0)
	
0.644
0.010

	SF36
	
	
	

	Physical functioning
	95.0 (75.0-100.0)
	90.0 (75.0-100.0)
	0.116

	Role physical
	100.0 (68.7-100.0)
	81.25 (62.5-100.0)
	0.171

	Role Emotional
	100 (75.0-100.0)
	100 (66.7-100)
	0.508

	Energy
	62.5 (56.2-75.0)
	62.5 (50.0-75.0)
	0.310

	Emotional Wellbeing
	70.0 (65.0-75.0)
	70.0 (65.0-80.0)
	0.590

	Social functioning
	87.5 (75.0-100.0)
	87.5 (75.0-100.0)
	0.928

	Pain
	90.0 (77.5-100.0)
	90.0 (77.5-100.0)
	0.586

	General Health
	70.0 (65.0-85.0)
	75.0 (60.0-85.0)
	0.387

	Health Transition
	50.0 (50.0-50.0)
	50.0 (50.0-50.0)
	0.468

	METs category:
% Low
% Moderate
% High
	
2.8 (1)
72.2 (26)
25.0 (9)
	
13.4 (19)
43.7 (62)
43.0 (61)
	0.007

	% Clinical depression 
( ≥16 on CES-D questionnaire)
	7.9 (3)
	19.3 (29)
	0.094


GDM: gestational diabetes mellitus; FPG: fasting plasma glucose; OGTT: oral glucose tolerance test; BMI: Body Mass Index; HOMA-IR: Homeostatic Model Assessment for Insulin Resistance; HOMA-B: Homeostatic Model Assessment for β-cell function; HbA1c: glycated hemoglobin; HDL: high-density lipoprotein; LDL: low-density lipoprotein; TG: triglycerides; IPAQ: International Physical Activity Questionnaire; MET: metabolic equivalent of task; CES-D: Center for Epidemiologic Studies – Depression; GCT: glucose challenge test; ISSI-2: insulin secretion-sensitivity index-2; CS: caesarean section; LGA: large-for-gestational age infant; SGA: small-for-gestational age infant; NICU: neonatal intensive care unit; IFG: impaired fasting glycemia; IGT: impaired glucose tolerance; SF-36: 36-Item Short Form Health Survey. Overweight: BMI ≥25-29.9 kg/m²; Obesity: BMI ≥30 kg/m². Questionnaires in the postpartum period were only administered by women with GDM who attended the OGTT. Categorical variables are presented as frequencies %(n); continuous variables are presented as mean ± SD if normally distributed and as median ± IQR if not normally distributed; Odds ratios with 95% confidence intervals are presented for significant differences; Differences are considered significant at p-value <0.05. 	
a For these variables, data were missing in 5-10% of all participants	
b For these variables, data were missing in 10-15% of all participants









Table 3	Comparison of characteristics and pregnancy outcomes between NGT women with low and higher FPG at the time of the OGTT.
	
	FPG <78 mg/dL
N=766 
(47.5%)
	FPG ≥78 mg/dL
N=846 
(52.5%)
	p-value



	General characteristics
	
	
	

	Age (years)
	30.3 ± 3.8
	30.9 ± 4.0
	0.003

	% Minority ethnic background
	6.5 (50)
	9.8 (82)
	0.018

	% Multiparity
	44.4 (340)
	48.2 (408)
	0.123

	% Highest education:
Primary school
Till 15 years
High school
Bachelor
Master
	
0.5 (4)
3.8 (29)
16.4 (124)
41.8 (315)
37.4 (282)
	
1.3 (11)
4.8 (40)
17.4 (145)
42.2 (352)
34.3 (286)
	0.327

	% Paid job
	92.9 (709)
	90.7 (765)
	0.113

	% Low monthly net income family <1500 euro 
% 1500-5000 euro
% >5000 euro
	3.8 (28)
90.7 (676)
5.5 (41)
	4.3 (36)
88.8 (739)
6.8 (57)
	0.444

	% Smoking before pregnancy
	27.9 (213)
	29.0 (244)
	0.638

	% Smoking during pregnancy
	2.9 (22)
	3.5 (30)
	0.445

	% First degree family history of diabetes
	11.3 (84)
	12.2 (101)
	0.584

	% First degree family history of GDM
	3.9 (28)
	4.1 (32)
	0.882

	% History of GDM
	4.6 (16)
	5.8 (24)
	0.492

	6-14 weeks visit
	
	
	

	Week first visit with FPG
	12.0 ± 1.7 
	11.8 ± 1.8
	0.152

	BMI (kg/m²)
	23.5 ± 3.9 
	25.2 ± 4.8 
	<0.001

	% Overweight
% Obesity
	21.0 (160)
7.47 (57)
	28.4 (238)
14.3 (120)
	<0.001

	Waist circumference (cm)
	84.8 ± 9.7
	88.1 ± 11.7
	<0.001

	Weight gain (first visit till OGTT) (kg)
	7.0 ± 3.3 
	7.2 ± 3.3 
	0.714

	Systolic blood pressure (mmHg)
	114.1 ± 10.1 
	115.4 ± 10.6 
	0.009

	Diastolic blood pressure (mmHg)  
	69.7 ± 7.7 
	70.9 ± 8.3 
	0.003

	Lifestyle score:
Physical activity
Diet
	
1.0 (0.0-2.0)
2.0 (0.0-4.0)
	
1.0 (0.0-2.0)
2.0 (0.0-4.0)
	
0.407
0.590

	Fasting glycaemia (mg/dL)
	79.0 (76.0-82.0)
	83.0 (80.0-86.0)
	<0.001

	HOMA-IR  
	8.1 (5.9-11.5)
	10.1 (7.2-14.0)
	<0.001

	HOMA-B
	974.6 (711.0-1354.5)
	864.7 (638.0-1209.4)
	<0.001

	HbA1c (mmol/mol and %)
	30.0 (29.0-32.0)
4.9 (4.8-5.1)
	31 (30.0-33.0)
5.0 (4.9-5.2)
	<0.001

	Fasting Total cholesterol (mg/dL)
	179.0 (160.0-201.0)
	182.0 (162.0-204.0)
	0.197

	Fasting HDL cholesterol (mg/dL)
	70.0 (61.0-78.0)
	67.0 (58.0-75.0)
	<0.001

	Fasting LDL cholesterol (mg/dL)
	91.0 (76.0-108.0)
	95.0 (77.0-113.0)
	0.005

	Fasting TG (mg/dL)
	87.0 (71.0-105.0)
	90.0 (70.0-114.0)
	0.134

	24-28 weeks visit
	
	
	

	BMI (kg/m²)
	26.0 ± 3.9
	27.8 ± 4.7
	<0.001

	% Overweight
% Obesity
	38.0 (281)
15.0 (111)
	41.9 (348)
26.6 (221)
	<0.001

	Systolic blood pressure (mmHg)
	112.6 ± 9.8 
	113.6 ± 10.3
	0.033

	Diastolic blood pressure (mmHg)  
	66.3 ± 7.9
	67.7 ± 7.9
	<0.001

	Lifestyle score:
Physical activity
Diet
	
1.0 (0.0-2.0)
2.0 (0.0-4.0)
	
1.0 (0.0-2.0)
2.0 (0.0-4.0)
	
0.887
0.781

	IPAQ low
	16.7 (124)
	15.8 (128)
	0.634

	METs category:
% Low
% Moderate
       % High
	
16.7 (124)
49.0 (363)
34.3 (254)
	
15.8 (128)
45.5 (368)
38.6 (312)
	0.207

	% Clinical depression 
( ≥16 on CES-D questionnaire)
	13.8 (104)
	16.3 (135)
	0.161

	Glucose non-fasting 0 min on GCT (mg/dL)
	85.0 ± 15.3 
	90.7 ± 15.7
	<0.001

	Glucose 60 min on GCT (mg/dL)
	115.7 ± 24.9
	118.0 ± 25.9
	0.118

	Fasting glycaemia (mg/dL)
	74.0 (71.0-76.0)
	81.0 (79.0-85.0)
	<0.001

	30 min glucose OGTT (mg/dL)
	120.0 (108.0-133.0)
	128.0 (116.0-141.0)
	<0.001

	1-hour glucose OGTT (mg/dL)
	118.0 (103.0-135.0)
	129.0 (110.0-145.0)
	<0.001

	2-hour glucose OGTT (mg/dL)
	104.5 (89.0-120.0)
	111.0 (96.0-126.0)
	<0.001

	HbA1c (mmol/mol and %)
	29.0 (28.0-31.0)
4.8 (4.7-5.0)
	31.0 (29.0-32.0)
5.0 (4.8-5.1)
	<0.001

	Matsuda insulin sensitivity
	0.7 (0.5-0.9)
	0.5 (0.4-0.7)
	<0.001

	HOMA-IR
	9.6 (7.1-13.4)
	14.2 (10.6-19.9)
	<0.001

	HOMA-B
	1966.1 (1392.0-2812.5)
	1345.5 (993.9-1818.0)
	<0.001

	ISSI-2  
	0.17 (0.10-0.30)
	0.12 (0.07-0.21)
	<0.001

	Insulinogenic index/HOMA-IR  
	0.4 (0.3-0.6)
	0.3 (0.2-0.4)
	<0.001

	Fasting Total cholesterol (mg/dL)
	244.0 (217.0-274.0)
	243.0 (220.0-273.0)
	0.487

	Fasting HDL cholesterol (mg/dL)
	75.0 (66.0-87.5)
	73.0 (63.0-85.0)
	<0.001

	Fasting LDL cholesterol (mg/dL)
	133.5 (112.0-160.0)
	133.0 (111.5-162.5)
	0.904

	Fasting TG (mg/dL)
	156.5 (127.0-197.0)
	162.0 (129.0-205.0)
	0.073

	Delivery
	
	
	

	Total Weight gain (first visit till delivery) (kg)
	12.2 ± 4.7 
	12.1 ± 5.3 
	0.545

	% Excessive weight gain
	27.9 (184)
	33.6 (253)
	0.052

	Gestational age (weeks)
	39.2 ± 1.8
	39.4 ± 1.5
	0.040

	% Preeclampsia
	2.0 (15)
	1.7 (14)
	0.642

	% Gestational hypertension
	3.8 (29)
	4.6 (39)
	0.418

	% Preterm delivery
	6.6 (50)
	4.3 (36)
	0.043

	% Induction labor
	22.0 (168)
	29.4 (248)
	<0.001

	% Forceps or vacuum
	11.5 (88)
	13.1 (110)
	0.352

	% Cesarean sections (total)
	18.5 (141)
	21.8 (183)
	0.105

	% Planned CS
	10.0 (76)
	10.5 (88)
	0.746

	% Emergency CS (during labor)
	8.5 (65)
	11.3 (95)
	0.065

	% Postpartum blood loss:
≥500 mL
≥1000 mL
	
19.0 (142)
1.7 (13)
	
22.2 (185)
3.1 (26)
	0.047

	Weight baby (g)
	3335.1 ± 509.0
	3454.9 ± 504.2
	<0.001

	% Macrosomia (>4 kg)
	6.8 (52)
	11.8 (99)
	<0.001

	% Weight baby ≥4.5 kg
	0.8 (6)
	1.8 (15)
	0.079

	% LGA
	9.2 (70)
	16.2 (136)
	<0.001

	% SGA
	6.2 (47)
	4.0 (34)
	0.050

	% Apgar 10min <7
	0.9 (7)
	0.9 (8)
	0.366

	% Shoulder dystocia
	1.3 (10)
	1.0 (8)
	0.501

	% Congenital anomaly 
	5.3 (40)
	3.3 (28)
	0.063

	% Respiratory Distress syndrome
	1.4 (11)
	0.5 (4)
	0.066

	% Neonatal hypoglycemia <40 mg/dL
	3.4 (16)
	4.6 (25)
	0.343

	Neonatal jaundice
	20.4 (118)
	17.4 (98)
	0.227

	% NICU admission
	9.7 (74)
	9.4 (79)
	0.840

	Days on NICU
	10.3 ± 17.4 
	6.3 ± 9.1
	0.196

	Postpartum
	
	
	

	SF36
	
	
	

	Physical functioning
	90.0 (85.0-100.0)
	90.0 (80.0-100.0)
	0.058

	Role physical
	87.5 (68.7-100.0)
	87.5 (62.5-100.0)
	0.569

	Role Emotional
	100.0 (75.0-100.0)
	100.0 (66.7-100.0)
	0.866

	Energy
	62.5 (56.2-75.0)
	62.5 (50.0-75.0)
	0.043

	Emotional Wellbeing
	70.0 (65.0-75.0)
	70.0 (65.0-75.0)
	0.857

	Social functioning
	87.5 (75.0-100.0)
	87.5 (75.0-100.0)
	0.988

	Pain
	90.0 (77.5-100.0)
	90.0 (77.5-100.0)
	0.601

	General Health
	75.0 (65.0-85.0)
	75.0 (62.5-85.0)
	0.499

	Health Transition
	50.0 (50.0-50.0)
	50.0 (50.0-50.0)
	0.768


NGT: normal glucose tolerance; FPG: fasting plasma glucose; OGTT: oral glucose tolerance test; GDM: gestational diabetes mellitus; BMI: Body Mass Index; HOMA-IR: Homeostatic Model Assessment for Insulin Resistance; HOMA-B: Homeostatic Model Assessment for β-cell function; HbA1c: glycated hemoglobin; HDL: high-density lipoprotein; LDL: low-density lipoprotein; TG: triglycerides; IPAQ: International Physical Activity Questionnaire; MET: metabolic equivalent of task; CES-D: Center for Epidemiologic Studies – Depression; GCT: glucose challenge test; ISSI-2: insulin secretion-sensitivity index-2; CS: caesarean section; LGA: large-for-gestational age infant; SGA: small-for-gestational age infant; NICU: neonatal intensive care unit; SF-36: 36-Item Short Form Health Survey. Overweight: BMI ≥25-29.9 kg/m²; Obesity: BMI ≥30 kg/m². Questionnaires in the postpartum period were only administered by women with GDM who attended the OGTT. Categorical variables are presented as frequencies %(n); continuous variables are presented as mean ± SD if normally distributed and as median ± IQR if not normally distributed; Odds ratios with 95% confidence intervals are presented for significant differences; Differences are considered significant at p-value <0.05. 	
a For these variables, data were missing in 5-10% of all participants	
b For these variables, data were missing in 10-15% of all participants
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