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Abstract
BACKGROUND
[bookmark: OLE_LINK137][bookmark: OLE_LINK138][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK23][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK38][bookmark: OLE_LINK39]Women with gestational diabetes mellitus (GDM) are at a seven-fold higher risk of developing type 2 diabetes (T2D) within 7-10 years after childbirth, compared with those with normoglycemic pregnancy. Although raised fasting blood glucose (FBG) levels has been said to be the main significant predictor of postpartum progression to T2D, it is difficult to predict who among the women with GDM would develop T2D. Therefore, we conducted a cross-sectional retrospective study to examine the glycemic indices that can predict postnatal T2D in Emirati Arab women with a history of GDM.

AIM
[bookmark: OLE_LINK139][bookmark: OLE_LINK140][bookmark: OLE_LINK24][bookmark: OLE_LINK25]To assess how oral glucose tolerance test (OGTT) can identify the distinct GDM pathophysiology and predict possible distinct postnatal T2D subtypes. 

METHODS
[bookmark: OLE_LINK141][bookmark: OLE_LINK142][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK30][bookmark: OLE_LINK35][bookmark: OLE_LINK31][bookmark: OLE_LINK32]The glycemic status of a cohort of 4603 pregnant Emirati Arab women, who delivered in 2007 at both Latifa Women and Children Hospital and at Dubai Hospital, United Arab Emirates, was assessed retrospectively, using the International Association of Diabetes and Pregnancy Study Groups (IADPSG) criteria. Of the total, 1231 women were followed up and assessed in 2016. The FBG and/or the 2-h blood glucose (2hrBG) levels after a 75-g glucose load were measured to assess the prevalence of GDM and T2D, according to the IADPSG and American Diabetes Association (ADA) criteria, respectively. The receiver operating characteristic curve for the OGTT was plotted and sensitivity, specificity, and predictive values of FBG and 2hrBG for T2D were determined.

RESULTS
[bookmark: OLE_LINK143][bookmark: OLE_LINK144]Considering both FBG and 2hrBG levels, according to the IADPSG criteria, the prevalence of GDM in pregnant Emirati women in 2007 was 1057/4603 (23%), while the prevalence of pre-pregnancy T2D among them, based on ADA criteria, was 230/4603 (5%). In the subset of women (n = 1231) followed up in 2016, the prevalence of GDM in 2007 was 362/1231 (29.6%), while the prevalence of pre-pregnancy T2D was 36/1231 (2.9%). Of the 362 pregnant women with GDM in 2007, 96/362 (26.5%) developed T2D; 142/362 (39.2%) developed impaired fasting glucose; 29/362 (8.0%) developed impaired glucose tolerance, and the remaining 95/362 (26.2%) had normal glycemia in 2016. The prevalence of T2D, based on ADA criteria, stemmed from the prevalence of 36/1231 (2.9%) in 2007 to 141/1231 (11.5%), in 2016. The positive predictive value (PPV) for FBG suggests that if a woman tested positive for GDM in 2007, the probability of developing T2D in 2016 was approximately 24%. The opposite was observed when 2hrBG was used for diagnosis. The PPV value for 2hrBG suggests that if a woman was positive for GDM in 2007 then the probability of developing T2D in 2016 was only 3%.

CONCLUSION
[bookmark: OLE_LINK145][bookmark: OLE_LINK146]FBG and 2hrBG could predict postpartum T2D, following antenatal GDM. However, each test reflects different pathophysiology and possible T2D subtype and could be matched with a relevant T2D prevention program.

[bookmark: OLE_LINK123][bookmark: OLE_LINK124][bookmark: OLE_LINK134][bookmark: OLE_LINK28][bookmark: OLE_LINK29]Key Words: Type 2 diabetes; Type 2 diabetes subtypes; Oral glucose tolerance test; Diabetes; Gestational diabetes mellitus subtypes
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[bookmark: OLE_LINK135][bookmark: OLE_LINK136]Core Tip: The oral glucose tolerance test (OGTT) remains the gold standard for assessing the risk of postnatal diabetes in women with gestational diabetes mellitus (GDM). Both the fasting blood glucose and 2-h blood glucose tests could predict postpartum abnormal glycemic status following antenatal GDM. However, each test reflects a different pathophysiology and possible subtype of type 2 diabetes (T2D). If fasting serum insulin measurements are added to an OGTT, additional data generated could distinguish T2D pathophysiology and possible subtypes. Information obtained could be used to match the T2D subtype with relevant prevention programs such as frequent follow-ups, lifestyle modifications, and new treatment protocols.


INTRODUCTION
[bookmark: OLE_LINK147][bookmark: OLE_LINK148]Hyperglycemia in pregnancy is observed in women who are already diagnosed with diabetes and in those whose first experience of hyperglycemia was during pregnancy. The latter is defined as gestational diabetes mellitus (GDM), a transitory condition in which women develop hyperglycemia during pregnancy that returns to normal after delivery. Women with GDM are at a seven-fold higher risk of developing type 2 diabetes (T2D) within 7-10 years after childbirth, compared with those with normoglycemic pregnancy[1–3]. However, it is unclear which of the women with GDM develop T2D.
Over the past 40 years, many studies have investigated the risk factors involved in the development of T2D after an index pregnancy with GDM[4–8]. The main identified factors included family history of diabetes, high body mass index (BMI), elevated fasting blood glucose (FBG) and elevated 2-h blood glucose (2hrBG) levels. Increased FBG levels has stood out as a significant predictor of postpartum progression to T2D[9-10]. Systematic reviews[11,12] summarized and quantified the contribution of risk factors to T2D development in women with a history of GDM. 
GDM and T2D share similar genetic backgrounds and pathophysiological mechanisms regarding their development. Both conditions result from two major dysfunctions: a drop in peripheral sensitivity to insulin and failure of the β-cells of the pancreas to secrete insulin[13-14]. GDM is considered a variant of diabetes secondary to the release of placental hormones[15]. Therefore, it could be assumed that pregnancy reveals an existing predisposition for T2D.
T2D is increasingly being recognized as a highly heterogeneous disease, with varying clinical presentations, progressions, responses to treatment, and types of complications[16-21]. Both the FBG and 2hrBG tests have been used in the process of subtyping T2D and in explaining the heterogeneity of the disease. In a non-pregnant adult, the impaired uptake of glucose under fasting conditions, as detected by the FBG test, is reflective of hepatic insulin resistance with normal muscle insulin sensitivity accompanied by a decrease in early-phase insulin secretion. In contrast, the impaired tolerance for glucose, as detected by the 2hrBG test, indicates peripheral muscle insulin resistance, with defects in both early and late insulin secretions[22-28]. Therefore, FBG and 2hrBG tests seem to predict pathophysiology trajectories for T2D in non-pregnant adults and has, therefore, been used in the subtyping of the disease[16-21]. 
The FBG and 2hrBG tests have also been used to explain the heterogeneity of GDM. Several studies[29-32] have suggested that GDM could be subtyped into three groups: (1) the GDM-sensitivity group with predominant peripheral resistance to the action of insulin, exhibiting high BMI and elevated levels of FBG and serum leptin; (2) the GDM-secretion group with defective insulin secretion and low BMI values, similar to those in the normal glucose tolerance (NGT) group; and (3) the GDM-mixed group, characterized by both insulin sensitivity and secretion defects. Women in both the GDM-sensitivity and GDM-mixed groups have elevated FBG levels, compared with those in the NGT group. The OGTT remains the gold standard (GS) for the diagnosis of adult T2D[33] and for screening GDM[5]. The two main parameters of the OGTT, the FBG and 2hrBG tests, indicative of different pathophysiologies of the disease, are being consistently used in the attempts to subtype both adult T2D and GDM. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]The Dubai Health Authority (DHA) has adopted a protocol for antenatal care based on the universal screening for hyperglycemia, using an OGTT at 24-28 gestational weeks. Although raised FBG levels has been said to be the main significant predictor of postpartum progression to T2D, it is difficult to predict who among the women with GDM would develop T2D. Therefore, in this retrospective cohort study, we examined the glycemic indices that can predict postnatal T2D in Emirati Arab women with a history of GDM. Data were extracted from routine hospital investigations of antenatal and postnatal care of women who delivered in 2007 in Latifa Women and Children Hospital and in Dubai Hospital, and were successfully followed-up in 2016.

MATERIALS AND METHODS
[bookmark: OLE_LINK149][bookmark: OLE_LINK150]Patients
The present study was conducted in 2 hospitals: The Latifa Women and Children Hospital and Dubai Hospital; the 2 main public hospitals of the DHA, United Arab Emirates. The Latifa Women and Children Hospital is a 400-bed tertiary and referral hospital for obstetrics and gynecology and children care. Dubai Hospital is a 625-bed center for referral of all medical and surgical specialties including obstetric services. Both hospitals share the same electronic health information system (HIS) called Salama. 
Routine clinical and laboratory data for 4603 Emirati women, who delivered at the Latifa Women and Children Hospital (n = 3121) and Dubai Hospital (n = 1482) between January 1 and December 31, 2007, were collected from the “Salama” HIS. Of those women, 1231 (27%) were successfully followed up in 2016, and their data were compared with that of 2007. All 1231 women were included in the analysis. Therefore, no sample size or power analysis was performed. 

Methods
Blood glucose was enzymatically assayed in the laboratories at the Latifa Women and Children Hospital and Dubai Hospital, using hexokinase as reference on the Cobas 6000 Analyzer (Roche Diagnostics, Basel, Switzerland). The measuring range of this method is 0.11-41.6 mmol/L (2-750 mg/dL). The coefficients of variation of the method are 0.7% and 1.2% for low and high blood glucose levels, respectively.
The routine protocol for antenatal care at the Latifa Women and Children Hospital and Dubai Hospital included universal screening for hyperglycemia using an OGTT at 24-28 gestational weeks. The FBG level and/or the 2hrBG level after a 75-g glucose load were measured to assess the prevalence of GDM and T2D, according to the IADPSG[5] and the ADA[8], respectively. GDM is defined as an FBG level of 5.1-6.9 mmol/L (92-125 mg/dL), and/or a 2hrBG level of 8.5-11.0 mmol/L (153-199 mg/dL) on a 2-h 75-g OGTT. DM is defined as an FBG level ≥ 7.0 mmol/L (126 mg/dL) and/or a 2hrBG of ≥ 11.1 mmol/L (200 mg/dL).
The ADA criteria for the diagnosis of diabetes in non-pregnant adults[8] has been adopted by the DHA and employed in our analysis of oral glucose tolerance testing. The FBG level and/or 2hrBG after a 75-g glucose load were measured to assess the prevalence of T2D. Diabetes was defined by a level of FBG ≥ 7.0 mmol/L (126 mg/dL) or a 2hrBG level ≥ 11.1 mmol/L (200 mg/dL). Impaired fasting blood glucose (IFG) was defined by a level of 5.6-6.9 mmol/L (100-125 mg/dL), while impaired glucose tolerance (IGT) was defined by a 2hrBG level of 7.8-11.0 mmol/L (140-199 mg/dL).
The glycemic status of the cohort of women (n = 1231) who were previously tested in 2007 was assessed again in 2016. Of those, 872 underwent FBG test only, 118 postprandial 2hrBG test only, while the remaining 241 had a complete OGTT.
The routine glycemic status of both the 4603 Emirati women in 2007 and the 1231 women who were followed up in 2016, were obtained from the Salama HIS. The women suspected of diabetes were confirmed and followed-up in either Hospital. The prevalence of T2D in the cohort of Emirati women tested in 2007 and the incidence of T2D during the 9-year period (2007-2016) were numerically calculated. 

Data analysis
Data were analyzed using SPSS software version 23 (IBM, Chicago, IL, United States). All continuous data were described as mean ± SD, while the categorical data were described as number and percentage. 
According to the IADPSG criteria, a woman will be considered to have GDM, at any time in her reproductive life, if her blood glucose is within the cut-off values for GDM and does not reach the cut-off values for diabetes. The prevalence of GDM in 2007 was calculated as percentage of women with OGTT blood glucose levels within the cut-off values, stipulated by the IADPSG criteria (m), divided by the total number of women in the specified cohort (N): (m/N) * 100. The incidence of diabetes in 2016 was calculated as the annual average of the difference over a 9-year period. Results were expressed as incidence rate and incidence density rate. 

Specificity and sensitivity of FBG and 2hrBG in predicting T2D
The open-source R-4.02 statistical software was used to plot the receiver operating characteristic (ROC) curve for the OGTT. The women were categorized as having GDM or normal glycemia based on their FBG and 2hrBG levels in 2007. The diagnosis of T2D in 2016 was considered the GS, using HbA1c levels. The diagnosis of T2D was confirmed by correlation of FBG and 2hrBG values with HbA1c levels (Pearson correlation at 0.798; P ≤ 0.01). To find the best cut off values for the 2007 FBG level, the actual values were plotted against the GS results (T2D or normal). At each cut off value for the 2007 FBG level, the sensitivity and specificity were calculated by forming a 2 by 2 table with the GS results[34-36]. 
The best cut off values for FBG for predicting T2D from GDM were calculated using the Youden Index: [(sensitivity + specificity) - 1]. However, on testing the 2hrBG level in 2016, only five women were classified as having T2D. Therefore, performing an analysis to find the best cut off value for 2hrBG was not feasible.

Ethical considerations
This study was part of a project exploring hyperglycemia in pregnancy, funded by Al Jalila Foundation, Dubai, United Arab Emirates, under Grant No. AJF2015, dated November 8, 2015. Ethical approval was granted by the Dubai Scientific Research Ethics Committee of the DHA, with Reference No. DSREC: 12/2015_05; dated November 29, 2015. Data were anonymously collected for each participant in the study.

RESULTS
[bookmark: OLE_LINK151][bookmark: OLE_LINK152]Demographics of Emirati women successfully followed up in 2016
Table 1 summarizes the age, BMI, parity, and outcomes of pregnancy in 1231 Emirati women, who delivered at Latifa Women and Children Hospital and Dubai Hospital in 2007 and were successfully followed up in 2016. 

Prevalence of GDM and T2D in 2007
Combining the FBG and 2hrBG IADPSG criteria, the prevalence of GDM in pregnant Emirati women in 2007 was 1057/4603 (23%), while that of pre-pregnancy T2D, based on ADA criteria, was 230/4603 (5%). Among the subset of women (n = 1231) followed up in 2016 (Table 2), the prevalence of GDM in 2007 was 362/1231 (29.4%), while that of pre-pregnancy T2D was 36/1231 (2.9%). The proportion of women diagnosed with GDM based on a raised FBG level (267) was 1.8 times higher than that of those diagnosed based on a raised 2hrBG level (147). 

Incidence of T2D in 2016
The glycemic status in 2016 of the same cohort of women (n = 1231), who were previously tested in 2007, is displayed in Table 3. Of those, 872 underwent FBG test only, 118 postprandial 2hrBG test only, while the remaining 241 underwent a complete OGTT. Based on the ADA criteria, the overall number of women who developed T2D increased from 36 (2.9%) in 2007 to 141 (11.5%) in 2016, a four-fold increase (Tables 2 and 3). The incidence of T2D over a 9-year period was estimated as follows: (141 – 36 = 105)/9 = 11.7 per 1000 Emirati women per year. All the women tested in the initial observation period in 2007 were also tested during the follow-up period in 2016. Therefore, the incidence density of T2D was the same as the incidence rate. 

Conversion of GDM to T2D
To measure the conversion rate of GDM to T2D, the IADPSG glycemic indices of the cohort of Emirati women in 2007 (n = 1231) were cross tabulated against the ADA glycemic indices of the same cohort in 2016 (Table 4). Based on the isolated FBG, out of the 267 pregnant women with GDM in 2007, 69 (26 %) developed T2D, 89 (33%) developed IFG, 9 (3%) developed IGT, and the remaining 100 (38%) had normal glycemia in 2016. 
Regarding isolated 2hrBG, out of the 147 pregnant women with GDM in 2007, 27 (18%) developed T2D, 53 (36%) developed IFG, 20 (14%) developed IGT, and the remaining 47 (32%) had normal glycemia in 2016. Based on associated FBG and 2hrBG, out of the 362 pregnant women with GDM in 2007, 96 (27%) developed T2D, 142 (39%) developed IFG, 29 (8.0%) developed IGT, and the remaining 95 (26%) had normal glycemia in 2016. 
The conversion rate of GDM to IFG (33%-39%), was much higher than that of GDM to IGT (3%-14%). The prevalence of T2D, based on ADA criteria increased from 36/1231 (2.9%) in 2007 to 141/1231 (11.5%), in 2016. Women with raised FBG levels had a higher risk of developing T2D, compared with those with raised postprandial 2hrBG levels. 
The sensitivity and specificity of FBG and 2hrBG tests in predicting T2D following GDM in Emirati women are shown in Table 5. The sensitivity of FBG was 82.3% (95%CI: 72.1, 90.0) while specificity was 55.1% (95%CI: 0.50, 0.60). The PPV for FBG of 24.3% suggests that, if a woman was positive for GDM in 2007, the probability of developing T2D in 2016 was about 24%. The negative predictive value (NPV) for FBG implied that, if a woman was negative for GDM in 2007, the probability of maintaining normal FBG levels was about 95%.
The opposite is being observed in the predictability of T2D in 2016 using the 2hrBG in the diagnosis of GDM in 2007. The sensitivity of the 2hrBG test was 20.0% (95%CI: 0.05, 0.716), while the specificity was 88.3% (95%CI: 0.845, 0.92). The PPV value suggests that if a woman was positive for GDM in 2007, the probability of developing T2D in 2016 was about 3%. The NPV implied that if a woman was negative for GDM in 2007, the probability of maintaining normal 2hrBG levels was about 98%.
The sensitivities and specificities of various cut-off values for FBG in 2007 were estimated against the test results in 2016 (GS: T2D and normal). Using the Youden Index, a cut off value of FBG ≥ 103 mg/dL in 2007, above which T2D was diagnosed in 2016, was identified. This cut off value provided a sensitivity and specificity of 76.9% and 68.1% respectively. The area under the ROC Curve was 77.2% (P < 0.001). Thus, the FBG level ≥ 103 mg/dL at 2007 significantly predicted the T2D status in 2016. The 2hrBG levels could not be tested due to the small number who converted to T2D.

DISCUSSION
[bookmark: OLE_LINK153][bookmark: OLE_LINK154]Most studies that assessed the risk of developing T2D following a history of GDM were conducted in prospective clinical trials[1-7]. In contrast, our cross-sectional retrospective study analyzed the clinical and laboratory data of a cohort of Emirati Arab women, obtained from the routine clinical practice in a tertiary obstetrics set-up. The data were intended for clinical service; however, it proved to be useful for determining the risk of T2D in women with a history of GDM nine years earlier. The results suggested that both raised FBG and 2hrBG levels are sensitive glycemic indicators of transition to prediabetes and T2D. Out of the 362 pregnant women with GDM in 2007, 27% developed T2D, 39% developed IFG, 8.0% developed IGT, and the remaining 26% had normal glycemia in 2016. The prevalence of T2D, based on the ADA criteria, increased from 2.9% in 2007 to 11.5%, in 2016. The conversion rate of GDM to T2D was higher in women with raised FBG levels (26%) than in women with raised 2hrBG levels (18%), indicating that the former group had a higher risk of developing T2D than the latter group. This was further supported by the OGTT ROC Curve indices. The PPV for FBG suggests that if a woman tested positive for GDM in 2007, the probability of developing T2D in 2016 was approximately 24%. The opposite is being observed in the predictability of T2D in 2016, using the 2hrBG. The PPV value suggests that, if a woman was positive for GDM in 2007, the probability of developing T2D in 2016 was only 3%. A similar trend of higher conversion rate of GDM to IFG was observed among women with raised FBG levels, compared with the rate of conversion of GDM to IGT among those with increased IGT. Our results agree with those of numerous previous studies referenced in several systematic reviews and meta-analyses[1-4, 6-7,11-12]. 
The impaired uptake of glucose under fasting conditions, as detected by the FBG test, is reflective of hepatic insulin resistance with normal muscle insulin sensitivity accompanied by a decrease in the early-phase insulin secretion. In contrast, the impaired tolerance for glucose, as detected by the 2hrBG test, indicates peripheral muscle insulin resistance with defects in both early and late insulin secretion[22-28]. It is suggested that women with these two distinct metabolic states represent two distinct subtypes of GDM[29-32], depending on the defects in insulin sensitivity and/or secretion. A GDM-sensitivity group with predominant peripheral resistance to the action of insulin exhibited high BMI and elevated levels of FBG and serum leptin. Patients with defective insulin secretion, the GDM-secretion group, had low BMI values, similar to those in the NGT group. The third group is the GDM-mixed group, characterized by both insulin sensitivity and secretion defects. Women in both the GDM-sensitivity group and GDM-mixed group had elevated FBG levels compared with those in the NGT group. Earlier studies on the risk of T2D following GDM did not consider these proposed subtypes of GDM[1-3]. It is possible, therefore, that the GDM subgroup in our cohort of Emirati women, with raised FBG levels and higher conversion rate to T2D, is congruent with the GDM-sensitivity group characterized by peripheral insulin resistance; whereas, the GDM subgroup with raised 2hrBG levels reflected insulin secretion defects[29-32]. 
Subtyping of both adult non-pregnant with T2D[16-21] and GDM[29-32] patients represent serious attempts at resolving the heterogeneity of T2D, bringing the idea of personalized care closer, as pathophysiology is used to distinguish subtypes from each other. Different clinical management schemes are then tailored for each subtype. The use of the OGTT as a diagnostic tool has been discouraged over the past 20 years for various reasons[33]. However, insulin secretion and resistance could easily be deduced from assessing HOMA-B and HOMA-IR, if fasting serum insulin is measured during routine OGTT. The latter could then be instrumental in predicting T2D pathophysiology and possible subtypes.
A modified OGTT could become a powerful tool if extra parameters like fasting insulin and C-peptide, are measured simultaneously. It will help in identifying T2D subtypes and brings personalized patient care closer. Subtypes could then be matched with specific prevention programs like frequent follow-ups, lifestyle modifications, and new treatment protocols.

Limits of the study
This study, being retrospective in design, is limited. Fasting insulin and other hormones levels were not measured during routine hospital investigations. We could not obtain the indices for both secretion and resistance to the action of insulin, such as HOMA-B and HOMA-IR. A detailed prospective study will be essential for examining the trajectory of the conversion of GDM to T2D and the role that a modified OGTT could play in the dissection of the pathogenesis of the disease.

CONCLUSION
[bookmark: OLE_LINK155][bookmark: OLE_LINK156]This cross-sectional retrospective cohort study, conducted among Emirati Arab women with GDM, revealed that raised antenatal FBG and 2hrBG levels could predict postpartum T2D; however, it suggested that each parameter may indicate a distinct T2D pathophysiology. Women with predominant peripheral resistance to the action of insulin, who have raised FBG levels during pregnancy, were at a greater risk of developing T2D, compared with those with raised postprandial 2hrBG levels. It is suggested that, for the former group of women, postnatal management like frequent follow-ups, lifestyle modifications, and specific treatment protocols, should be applied to slow down the development of T2D and improve the quality of life for them and their newborns.

ARTICLE HIGHLIGHTS
Research background
[bookmark: OLE_LINK157][bookmark: OLE_LINK158]Gestational diabetes mellitus (GDM) is a common metabolic disorder of pregnancy. It has short- and long-term maternal, fetal, and neonatal complications. Women with GDM are at a seven-fold higher risk of developing type 2 diabetes (T2D) within 7-10 years after childbirth, compared with those with normoglycemic pregnancy.

Research motivation
[bookmark: OLE_LINK159][bookmark: OLE_LINK160]There is emerging evidence that both GDM and T2D can be subtyped according to their pathophysiology. We attempted to examine the link between subtypes of GDM and the prediction of postnatal T2D. 

Research objectives
[bookmark: OLE_LINK161][bookmark: OLE_LINK162]To assess the utility of oral glucose tolerance test (OGTT) in the identification of distinct GDM pathophysiology and in the prediction of possible distinct postnatal T2D subtypes. 

Research methods
[bookmark: OLE_LINK163][bookmark: OLE_LINK164]The glycemic status of a cohort of 4603 pregnant Emirati Arab women, who delivered in 2007 in Dubai United Arab Emirates, was assessed retrospectively, using OGTT according to the International Association of Diabetes and Pregnancy Study Groups criteria. Of the total, 1231 women were followed up and assessed in 2016. The receiver operating characteristic curve for the OGTT was plotted and sensitivity, specificity, and predictive values of fasting blood glucose (FBG) and 2hrBG for T2D were estimated.

Research results
[bookmark: OLE_LINK165][bookmark: OLE_LINK166]The prevalence of GDM in pregnant Emirati women in 2007 was 1057/4603 (23%), while the prevalence of pre-pregnancy T2D based on ADA criteria, was 230/4603 (5%). In the subset of women (n = 1231) followed up in 2016, the prevalence of GDM in 2007 was 362/1231 (29.6%), while the prevalence of pre-pregnancy T2D, was 36/1231 (2.9%). Of the 362 pregnant women with GDM in 2007, 96/362 (26.5%) developed T2D, 142/362 (39.2%) developed impaired fasting glucose, 29/362 (8.0%) developed impaired glucose tolerance, and the remaining 95/362 (26.2%) had normal glycemia in 2016. The prevalence of T2D, based on ADA criteria, stemmed from the prevalence of 36/1231 (2.9%) in 2007 to 141/1231 (11.5%), in 2016. The positive predictive value (PPV) for FBG suggests that, if a woman is positive for GDM in 2007, then the probability of developing T2D in 2016 was about 24%. The opposite is being observed in the predictability of T2D in 2016 using the 2hrBG in diagnosis of GDM in 2007. The PPV value suggests that if a woman was positive for GDM in 2007 then the probability of developing T2D in 2016 was only 3%.

Research conclusions
[bookmark: OLE_LINK167][bookmark: OLE_LINK168]The results of this study revealed that both raised antenatal FBG and 2hrBG levels could predict postpartum T2D; however, it suggested that each parameter may indicate a distinct T2D pathophysiology. Women with predominant peripheral resistance to the action of insulin, who have raised FBG levels during pregnancy, were at a greater risk of developing T2D, compared with those with raised postprandial 2hrBG levels. 

Research perspectives
Our findings suggested that, for women who at a greater risk of developing T2D, postnatal management like frequent follow-ups, lifestyle modifications, and specific treatment protocols, should be applied to slow down the development of T2D and improve the quality of life for them and their newborns. 
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Table 1 Demographic characteristics of Emirati women who delivered in 2007 in Latifa Women and Children Hospital and Dubai Hospital, and were successfully followed up in 20161
	
	mean ± SD

	Number (n)
	1231

	Age (yr)
	[bookmark: OLE_LINK50][bookmark: OLE_LINK51]38.7 ± 6.1

	BMI (kg/m2)
	31.1 ± 6.7

	Parity (n)
	5.74 ± 3.3

	Live born (n)
	4.53 ± 3.0

	Still birth (n)
	0.1 ± 0.3

	Miscarriage (n)
	1.1 ± 1.7


1Data were obtained in 2016. BMI: Body mass index. 

Table 2 Results of oral glucose tolerance test of 1231 Emirati pregnant women performed during their 24-28 wk of pregnancy in 2007, n (%)
	Positive Diagnostic criteria1
	Normal 
	GDM
	T2D

	Isolated FBG
	995 (80.8)
	215 (17.5)
	21 (1.7)

	Isolated 2hrBG
	1121 (91.0)
	95 (7.7)
	15 (1.2) 

	Associated FBG and 2hrGB
	 1179 (95.8)
	52 (4.2)
	0 (0)

	Total
	833 (67.7)
	362 (29.4)
	36 (2.9)


[bookmark: _Hlk72685125][bookmark: OLE_LINK52][bookmark: OLE_LINK53]1International Association of Diabetes and Pregnancy Study Groups (IADPSG)[5] criteria. OGTT: Oral glucose tolerance test; GDM: Gestational diabetes mellitus; T2D: Type 2 diabetes; FBG: Fasting blood glucose; 2hrBG: 2-h blood glucose. 
Table 3 Glycemic status of 1231 Emirati pregnant women, who were tested previously in 2007, and underwent post-natal glycemic tests in 2016
	Diagnostic criteria1
	Total number tested
	Normal
	Impaired FBG
	IGT
	Impaired FBG and IGT
	T2D

	FBG 
	872
	542
	203
	-
	-
	127

	Post-prandial 2hrBG 
	118
	86
	-
	28
	-
	4

	OGTT
	241
	146
	23
	52
	10
	10

	Total
	1231
	774
	226
	80
	10
	141


1American Diabetes Association criteria for diagnosis of diabetes mellitus[8]. FBG: Fasting blood glucose; IGT: Impaired glucose tolerance; T2D: Type 2 diabetes; 2hrBG: 2-h blood glucose; OGTT: Oral glucose tolerance test. 

Table 4 Cross-tabulation of the glycemic status of Emirati women (n = 1231) who delivered in 2007, against their glycemic status in 2016, n (%)
	IADPSG diagnostic criteria for GDM (2007)
	ADA diagnostic criteria (2016)

	
	Fasting
	2 h

	
	Total 
	Normal
	IFG
	T2D
	Total
	Normal
	IGT
	T2D

	Fasting

	Normal
	262 (100)
	205 (78)
	43 (16)
	14 (5)
	89 (100)
	54 (61)
	30 (34)
	5 (5)

	GDM
	267 (100)
	113 (42)
	89 (33)
	65 (25)
	44 (100)
	31 (70)
	9 (21)
	4 (9)

	T2D
	26 (100)
	2 (8)
	3 (11)
	21 (81)
	2 (100)
	1 (50)
	1 (50)
	0 (0)

	Total
	555 (100)
	320 (58)
	135 (24)
	100 (18)
	135 (18)
	86 (64)
	40 (29)
	9 (7)

	2Hr

	Normal
	670 (100)
	495 (74)
	138 (21)
	37 (5)
	252 (100)
	197 (78)
	51 (20)
	4 (2)

	GDM
	147 (100)
	68 (46)
	53 (36)
	26 (18)
	34 (100)
	13 (38)
	20 (59)
	1 (3)

	T2D
	26 (100)
	7 (27)
	5 (19)
	14 (54)
	4 (100)
	1 (25)
	2 (50)
	1 (25)

	Total
	843 (100)
	843 (68)
	196 (23)
	77 (9)
	290 (100)
	211 (73)
	73 (25)
	6 (2)


GDM: Gestational diabetes mellitus; T2D: Type 2 diabetes; IFG: Impaired fasting glucose; IGT: Impaired glucose tolerance; FBG: Fasting blood glucose; 2hrBG: 2-h blood glucose.

[bookmark: _Hlk76023744][bookmark: _Hlk75957461]Table 5 Sensitivity and specificity of fasting blood glucose and 2-h blood glucose in predicting type 2 diabetes following gestational diabetes mellitus in Emirati women1
	IADPSG diagnostic criteria for GDM (2007)
	ADA diagnostic criteria for T2D (2016)

	
	FBG
	2hrBG

	
	T2D (n)
	Normal (n)
	T2D (n)
	Normal (n)

	GDM
	65
	202
	1
	 33

	Normal
	14
	248
	4
	248

	Point estimates and 95%CIs

	True prevalence
	0.149 (0.12, 0.183)
	0.017 (0.006, 0.04)

	Sensitivity
	0.823 (0.721, 0.9)
	0.200 (0.005 0.716)

	Specificity
	0.551 (0.504, 0.598)
	0.883 (0.839, 0.918)

	Positive predictive value
	0.243 (0.193, 0.299)
	0.029 (0.001, 0.153)

	Negative predictive value
	0.947 (0.912, 0.97)
	0.984 (0.96, 0.996)

	Positive likelihood ratio
	1.833 (1.586, 2.118)
	1.703 (0.287, 10.12)

	Negative likelihood ratio
	0.322 (0.198, 0.521)
	0.906 (0.584, 1.408)

	Odds ratio
	5.7 (3.108, 10.455)
	1.879 (0.204, 17.32)


[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK57]1The R 4.02 statistical software was used to plot the receiver operating characteristic curve. GDM: Gestational diabetes mellitus; T2D: Type 2 diabetes; FBG: Fasting blood glucose; 2hrBG: 2-h blood glucose.
