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Abstract: Gestational diabetes is a condition characterized by glucose intolerance during pregnancy, with defined 

approaches for screening, treatment, and follow-up. It is associated with a variety of adverse birth outcomes, including 

excessive fetal weight gain and related increases in the rate of cesarean delivery and perinatal injury as well as increased 

risk for developing type 2 diabetes for women who have had gestational diabetes. A diagnosis of gestational diabetes may 

also be a manifestation of pre-existing type 2 diabetes. Nonetheless, a substantial proportion of women with a history of 

gestational diabetes fail to receive the recommended postpartum glucose screening. This failure to conduct follow-up 

screening of women with gestational diabetes after delivery represents a missed opportunity for earlier diagnosis of 

diabetes, and chance to increase the awareness of women of their future risk for developing diabetes. This paper explores 

the barriers contributing to the lack in follow-up screening and makes recommendations about addressing these problems. 
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BACKGROUND 

 Gestational diabetes mellitus (GDM) is defined as 
carbohydrate intolerance that begins or is first recognized 
during pregnancy [1]. This diagnostic criterion for GDM was 
established nearly 50 years ago [2]. In the intervening years, 
much has been learned about how the physiological changes 
associated with pregnancy affect insulin resistance and 
pancreatic -cell defect [3]. It has long been postulated that 
placental hormone production and increased cortisol were 
solely responsible for the decreased insulin sensitivity 
observed during pregnancy [4]. The spectrum of contributing 
factors is now understood to likely include changes to 
circulating levels of adipokines such as adiponectin (a 
protein involved in glucose regulation and the metabolism of 
fat for energy production), as well as inflammatory 
mediators produced by the placenta, such as TNF-  and IL-
6; these may contribute to the insulin resistance that occurs 
in pregnancy [5]. 

 However, casting gestational diabetes merely as a 
pregnancy associated complication that mostly resolves after 
delivery [6, 7], is inappropriate in an era where the 
prevalence of the metabolic syndrome and diabetes itself is 
increasing in all demographics, including that of women of 
childbearing age [8, 9]. Reflecting this trend, the Standards 
of Medical Care in Diabetes 2012 not only calls for women 
with risk factors to be screened for undiagnosed type 2 
diabetes at the first prenatal visit, but also defines gestational 
diabetes as ‘diabetes diagnosed during pregnancy that is not 
clearly overt diabetes [10]; this represents additional 
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precision in the definition of GDM, which as recently as 
2009 was defined simply as ‘diabetes diagnosed during 
pregnancy [6]. 

 The consensus recommendation stemming from the 
multi-stakeholder meetings held in 2008-2009 by the 
International Association of Diabetes and Pregnancy Study 
Group is that all women not known to have diabetes should 
undergo screening using a 75-g oral glucose tolerance test 
(OCTT) at 24-28 weeks of gestation; this should be 
performed in the morning, after an overnight fast of at least 8 
hours, to measure plasma glucose levels at fasting and at 1 
and 2 hours. An abnormal value for any of the three 
diagnostic cut point (Table 1) measurements is sufficient to 
make the diagnosis of GDM [11]. The cut points for these 
abnormal values convey an odds ratio for adverse outcomes 
of at least 1.75 [11]. 

Table 1. Abnormal Glucose Concentration Threshold 

 

Glucose Measure mg/dl nmol/l 

Fasting plasma glucose >92 >5.1 

1-h plasma glucose >180 >10.0 

2-h plasma glucose >153 >8.5 

 

 One focus of GDM related research is GDM as a risk 
factor for development of type 2 diabetes (T2D). A 
systematic review of the risk of T2D after GDM found that 
nearly 60% of women giving birth who had GDM during 
pregnancy will develop T2D within 10 years of delivery 
[12]. To address this risk, the Centers for Disease Control 
(CDC), the American College of Obstetrics and Gynecology 
(ACOG), and the American Diabetes Association (ADA) 
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have recommended protocols that include regular postpartum 
glucose screening and the use of lifestyle changes and/or 
pharmacotherapy to prevent or delay the onset of T2D [13]. 
Nevertheless, although these advisories are widely accepted, 
the guidelines are often not followed. Indeed, in one report 
only 34% to 74% of women with a history of GDM received 
the recommended postpartum glucose screening [14]. These 
missed glucose screening opportunities and lack of effective 
intervention may be associated with the marked increase 
seen in the incidence of T2D among women of childbearing 
age [8, 9]. For this cohort of women, pregnancy may 
represent the first time that they undergo screening for 
diabetes. Thus, having glucose intolerance detected during 
pregnancy does not exclude the possibility that onset may 
have been prior to conception [15]. Rather than gestational 
diabetes, their diabetes may more accurately represent 
discovery of preexisting glucose intolerance [16]. 

 For women who may have subsequent pregnancies, there 
is potential for developing T2D due to considerable secretory 
demands posed by the physiologic insulin resistance of a 
subsequent pregnancy [17]. However, some studies have 
found that subsequent pregnancy is not necessarily 
associated with an increased risk of T2D [18]. As the data 
are not definitive and because GDM is associated with 
increased risk of shoulder dystocia, preeclampsia, and 
macrosomia [19], insight into their history of GDM and 
possible risk of perinatal complications might influence their 
decisions regarding nutrition and activity for future 
pregnancies. 

 It is estimated that as many as 30% of those diagnosed 
with GDM have impaired glucose regulation [20]. Harm can 
occur even while T2D is asymptomatic; this is important 
since duration of hyperglycemia is a predictor of adverse 
outcomes [21]. It is sobering to note that the prevalence of 
retinopathy is found in upwards of nearly 8% of those 
participating in a population based screen for diabetes [22] 
and as high as 20% in some populations [23]. Kidney 
damage has also been found to antecede the diagnosis of 
diabetes, with approximately 42% of those determined to 
have diabetes in the NHANES data also having attendant 
chronic kidney disease [24]. Failure to undergo postpartum 
screening for women with diagnosed diabetes during the 
perinatal period occurs in a readily identifiable group of 
individuals with potentially undiagnosed T2D. 

 We suggest that failure to routinize performance of the 
recommended postpartum glucose screen is a detriment to 
public health. Barriers to women being screened after a 
GDM affected pregnancy have been broadly attributed to 
three categories of stakeholders, namely patients, providers, 
and systems. 

PATIENT RELATED BARRIERS 

 A woman may not be aware that 1) GDM increases her 
risk for developing T2D and/or 2) that there are proven 
methods to prevent or delay development of the disease; 
women in this cohort who do not have postpartum screening 
report being inadequately informed and failed to perceive 
themselves at risk [25]. One study found screening rates 
improved from 14.3% to 51%-60% when the patient 
received education as well as follow-up reminders [26]. 

 Patients have identified lack of time as a primary barrier 
[27], with most of their time expended on attending to the 
needs of their newborn and their other children [28]. Women 
also reported fear of receiving bad news, as well as a less 
than satisfactory experience with medical care and service as 
factors contributing to their choice not to pursue screening 
after delivery [28]. Additionally, social/economic or cultural 
barriers are believed to play a role in pursue or decline GDM 
follow-up. Furthermore, discrepant screening rates were 
reported for various racial and ethnic groups [29]. The 
postpartum glucose screening rate of 27% for African 
American women was lower than that for Hispanic (51%) 
and Caucasian (48%) women. 

PROVIDER RELATED BARRIERS 

 The latest guidelines for GDM screening [11] were 
developed by the International Association of Diabetes and 
Pregnancy Study Group (IADPSG), and are based in large 
part on findings from the Hyperglycemia and Adverse 
Pregnancy Outcomes (HAPO) study [30]. The HAPO study 
followed approximately 23,000 women who had an oral 
glucose tolerance test administered between 24 and 32 weeks 
gestation. In this multicenter, multinational study, 
investigators found a progressive rise in the primary 
outcomes of high birth weight, cesarean delivery, fetal C 
peptide levels, and neonatal hypoglycemia associated with 
increasing maternal blood glucose. There were similar 
increases in the rate of secondary outcomes such as shoulder 
dystocia, need for intensive neonatal care, and preeclampsia. 
Interestingly, there was no glycemic threshold for increased 
risk. 

 However, not all professional groups, including the 
American Congress of Obstetricians and Gynecologists [11], 
have endorsed these new diagnostic criteria. Concerns have 
been raised about the healthcare costs associated with the 
significant change in practice as well as possible harms that 
might result from identifying more women with GDM. The 
ADA considers these new diagnostic criteria 
“medicalization” of what would previously have been 
categorized as a normal pregnancy [10]. Undoubtedly, this 
lack of consensus leads to confusion regarding a pregnant 
woman’s clinical status, treatment plan, and ultimately 
clinical follow-up. 

 Layered on top of the controversy related to appropriate 
thresholds for defining GDM, are the issues posed by the 
inconsistent screening guidelines for women following GDM 
itself. This inconsistency can lead to provider confusion and 
inaction [31]. Postpartum screening intervals vary across 
guidelines from six weeks to up to one year after delivery. 
The ADA indicates that women with a history of GDM 
should be screened for diabetes at 6-12 weeks postpartum, 
using non-pregnant OGTT criteria [10]. However, as this 
may represent the final interaction with the OB/GYN 
provider, even if women are screened at this time point, the 
results may not be communicated. 

 In addition to the lack of consensus about the timing for 
postpartum screening, there is also lack of agreement about 
test to be used. Suggested screening methods include fasting 
plasma glucose (FPG) with or without a 75-gram 2-hour 
OGTT, and a 100 gram 3-hour OGTT. The OGTT is more 
sensitive than the FPG alone, with detection rates up to 
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100% versus 67% respectively [32]. Although Hemoglobin 
A1C has been suggested as an appropriate method for 
general screening for diabetes [32], and is a readily available 
assay, it is not recommended at the postpartum visit for 
women who received treatment for hyperglycemia during 
pregnancy because it remains to be determined whether their 
results reflect their current ability to regulate circulating 
glucose [10]. 

 Late provider transfer or provider co-management of 
prenatal care often leads to a lack of ownership of patient 
follow up responsibility [32]. Obstetric providers (OB) are 
more likely to ask about and be aware of a woman’s GDM 
history, but are less likely than other primary care providers 
(PCPs) to order postpartum testing where there is an 
established history of GDM. Conversely, while PCPs are 
more likely than OB providers to order postpartum testing 
for a known GDM history, they are less likely to ask about a 
past history of GDM [33]. 

SYSTEMS RELATED BARRIERS 

 A frequently identified systems barrier to early diabetes 
intervention is lacking the means to identify persons fitting 
the appropriate risk profile [34]. Women with a diagnosis of 
GDM during pregnancy, however, have already been 
identified as representing a cohort at risk for diabetes. 
Nonetheless, communication needed for optimal transition of 
care between obstetric and other primary care providers is 
often poor and therefore represents a missed screening 
opportunity [35]. 

 Electronic medical record (EMR) systems could be a 
means of eliminating communication gap between providers 
by documenting and flagging/prompting screenings. Such 
systems, however, are only as good as the information 
entered. At least one study has found that history of GDM 
was documented for less than half the patients in whom it 
had been diagnosed [35]. Furthermore, implementation and 
utilization of EMR remains a challenge in smaller practices 
[35]. 

RECOMMENDATIONS 

 Recommendations for T2D screening and preventing 
future complications include the following: 

• Create a campaign to develop simple, culturally 
sensitive patient education material about the health 
significance of having had GDM. Raising awareness 
can affect a woman’s health beliefs, including 
perceived susceptibility, which has been shown with 
mammography and colonoscopy to increase health 
screening rates. 

• Solicit added influence from the woman’s support 
network, expanding this educational campaign to 
target individuals who are friends/spouses, clergy or 
other family members of women who had a 
pregnancy complicated by GDM. 

• Incorporate relevant education material into prenatal 
classes and disseminate it in OB patient waiting areas 
and hospital admission/discharge delivery packets. 
Inclusion of this information in such locations may 
prompt women to query their physicians, thus 
potentially impacting provider barriers to screening. 

• Conduct appropriately powered prospective studies of 
women with a history of GDM to evaluate the clinical 
efficacy of hemoglobin A1C as a screen for T2D. If 
efficacious, use of A1C as a standard postpartum 
screening test would decrease the current uncertainty 
regarding preferred screening method. It would 
obviate pre-testing preparation requirements, thus 
addressing patient barriers of time pressures and/or 
preparation aversion. 

• Harness the potential of EMR to enhance 
communication between multiple providers relative to 
the diagnosis of GDM, to maximize postpartum 
screening through utilization of reminder prompts, 
and to improve overall continuity of care. 

CONCLUSION 

Women with gestational diabetes mellitus (GDM) should be 
monitored post-partum to exclude ongoing diabetes and to 
decrease risk factors associated with subsequent 
development of type 2 diabetes. The GDM patient cohort is 
unique in that they have previously engaged with the 
healthcare system about diabetes care, but have either failed 
to adhere to or have not been provided continued monitoring 
post-delivery. Failure on the part of healthcare providers to 
screen for diabetes in women who have had GDM or to 
encourage patient adherence through diabetes education is a 
missed opportunity to heighten patient awareness about their 
health risks and to facilitate the development of healthy 
lifestyles and healthcare strategies to prevent or delay 
development of this chronic disease. Further studies to 
identify modifiable factors that converge to prevent 
continued assessment and care for women with GDM 
beyond the post-partum period are needed. 
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