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Abstract Once diagnosed with gestational diabetes mellitus
(GDM), a woman has a sevenfold increased risk of
developing type 2 diabetes relative to women who do not
have diabetes during pregnancy. In addition, up to one third of
women with GDM have overt diabetes, impaired fasting
glucose, or impaired glucose tolerance identified during
postpartum glucose screening completed within 6 to 12 weeks.
Therefore, the American Diabetes Association, the World
Health Organization, and the American College of Obstetri-
cians and Gynecologists currently recommend postpartum
glucose screening following GDM. However, despite this
recommendation, in many settings the majority of women
with GDM fail to return for postpartum glucose testing.
Studies conducted to date have not comprehensively exam-
ined the health care system, the physician, or the patient
determinants of successful screening. These studies are
required to help develop standard clinical procedures that
enable and encourage all women to return for postpartum
glucose screening following GDM.
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Introduction

Gestational diabetes mellitus (GDM), defined as glucose
intolerance with onset or first recognition during pregnancy,
is estimated to affect 2% to 10% of the pregnancies in the
United States, with estimates being higher for racial and
ethnic minority groups than for non-Hispanic white
individuals [1]. Once diagnosed with GDM, a woman has
a high chance of developing type 2 diabetes following
delivery, with studies estimating cumulative incidence of
15% to 50% [2-9] in the decades following delivery, and a
recent meta-analysis reporting a sevenfold increased risk of
developing type 2 diabetes in women who had a pregnancy
with GDM relative to women who did not have diabetes
during pregnancy [4e¢]. In addition, recent studies indicate
that women with GDM not only have increased risk of
developing type 2 diabetes, but have increased cardiome-
tabolic and cardiovascular disease risk [10—12].

Although the majority of women with GDM have
normal glucose regulation postpartum, up to one third of
women will have overt diabetes, impaired fasting glucose,
or impaired glucose tolerance identified during postpartum
screening completed within 6 to 12 weeks [9, 13-15].
However, although women are often motivated when
pregnant to improve their health and often successfully
control their diabetes during pregnancy, in many settings
the majority of women with GDM fail to return for
postpartum glucose testing despite clinical guidelines
recommending such testing [6, 13, 16-24].

The current article outlines clinical guidelines recom-
mending postpartum glucose screening following GDM,
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reviews current estimates of postpartum glucose screening
following GDM including the type of screening used, and
discusses factors associated with receiving postpartum
glucose screening.

Postpartum and Long-Term Glucose Screening
Guidelines

The definitions of diabetes and impaired glucose regulation
have changed during the past 15 years, and may change
again with the recent emphasis the American Diabetes
Association (ADA) has placed on the value of hemoglobin
A, for screening. However, the present review considers
the current diagnostic criteria for diabetes, including the
1985 and 1999 World Health Organization (WHO) criteria
[25] that require a 2-hour 75-g oral glucose tolerance test
(OGTT) and the 1997 ADA criteria [26] that are based on
fasting plasma glucose, but also recognize a casual or
2-hour 75-g OGTT glucose level >200 mg/dL as diag-
nostic of diabetes. Additionally, the ADA in 1997 and the
WHO in 1999 focused on impaired glucose tolerance
(defined as a 2-hour 75-g OGTT level of 140-199 mg/dL)
as a marker of abnormal glucose regulation and increased
risk of subsequent type 2 diabetes [25, 26], while more
recently the ADA has considered individuals with im-
paired glucose tolerance or impaired fasting glucose (defined
as a fasting plasma glucose 100-125 mg/dL) as being
“prediabetic” [27, 28].

Because a fasting plasma glucose test is quicker and
easier to perform than a 2-hour 75-g OGTT, but does not
identify individuals with impaired glucose tolerance and is
therefore less sensitive, there is controversy as to which test
should be used to screen individuals at high risk for
developing diabetes. Erring on the comprehensive side, the
Fifth International Workshop on GDM recommended that
all women with GDM undergo a 2-hour 75-g OGTT 6 to
12 weeks postpartum [29]. The American College of
Obstetricians and Gynecologists (ACOG) Committee on
Obstetric Practice and the ADA recommend that all women
with GDM be screened at 6 to 12 weeks postpartum with a
fasting plasma glucose or a 2-hour 75-g OGTT [30ee, 31].
Interestingly, neither ACOG nor ADA clearly states
whether the 2-hour 75-g OGTT is preferred over the fasting
plasma glucose test. ACOG acknowledges that the 2-hour
75-g OGTT is more sensitive and ADA merely recognizes
the 2-hour 75-g OGTT as a valid diagnostic test. The WHO
guidelines recommend a 2-hour 75-g OGTT 6 weeks
postpartum [25].

Whereas the ACOG does not make a statement about long-
term follow-up of women with GDM, the ADA recommends
that high-risk individuals, including women with previous
GDM, be screened for diabetes every 3 years [31].

@ Springer

Estimates of Postpartum Glucose Screening

A literature search was conducted to identify recently
published articles (ie, published since January 1, 2004)
specific to postpartum diabetes screening following GDM.
A decision was made not to focus on articles in which the
primary objective was to determine rates of postpartum type
2 diabetes or abnormal glucose regulation because imple-
mentation of these studies likely impacted postpartum
screening rates.

During the past 5 years, a number of studies using
medical record review were published regarding the
prevalence of postpartum glucose screening following
GDM [18-24]. These studies are summarized in Table 1.
All are retrospective, with the exception of a single study
completed using a GDM registry established by Kaiser
Permanente Medical Care Program in Northern California
[20]. The prevalence of postpartum glucose screening with
a fasting plasma glucose or a 2-hour 75-g OGTT in these
studies ranges from 23% to 58% [18-24]. The two studies
reporting the highest prevalence of postpartum glucose
screening were the Kaiser Permanente Medical Care
Program in Northern California and the Kaiser Permanente
Northwest Health Maintenance Organization in Oregon and
Washington State [19, 20]. They were the only studies to
report postpartum glucose screening of over 50%. In the
single study conducted in Canada, where there is a
publically funded universal health care system, the preva-
lence of postpartum glucose testing was 48% [22].

In addition to the studies completed based on medical
record review, three surveys were conducted that collected
information on postpartum glucose screening rates follow-
ing GDM (Table 2) [32-34]. In a survey of ACOG Fellows
and Junior Fellows, 74% of physicians who provide
prenatal care reported providing postpartum glucose screen-
ing following GDM and 58% reported performing a fasting
plasma glucose or a 2-hour 75-g OGTT postpartum
following GDM [33]. In a second survey of North Carolina
in-state practitioners who provided prenatal care, 21%,
43%, 20%, and 16% reported that they always, usually,
sometimes, or “rarely or never” screen for abnormal
glucose levels following GDM [32]. A total of 54%
reported that they used a 2-hour 75-g OGTT when they
screened. Interestingly, the survey of North Carolina in-
state practitioners was the only study that reported rates of
routine screening after the postpartum period; 35% reported
that they screen every year, 14% reported that they screen
every 3 years, and 47% reported no routine screening [32].
Finally, in a postpartum survey of women with GDM
conducted in Australia, 73% of women reported they had
received some type of glucose screening at any point
postpartum; and 61% reported that they had received some
type of screening within the 6- to 8-week window
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recommended in Australia; however, only 27% reported
that they had received a 2-hour 75-g OGTT within the 6- to
8-week postpartum window [34].

Factors Associated with Increased Screening

Successful postpartum glucose screening following GDM is
dependent on the health care system, the physician, and the
patient. The health care system is responsible for establish-
ing clinical practice recommendations and facilitating their
implementation, the physician is responsible for following
clinical practice recommendations and ordering the recom-
mended tests, and the patient is responsible for completing
the test. Studies conducted to date have not comprehen-
sively examined health care system, physician, or patient
determinants of successful screening. However, targeting
even a single area may significantly increase postpartum
glucose screening following GDM.

In the studies based on medical record review (Table 1),
factors consistently associated with increased screening
across at least two studies could be grouped into three
categories: GDM severity, health care/provider, and patient
characteristics. GDM characteristics associated with in-
creased screening included higher GDM diagnostic glucose
levels and insulin use to treat diabetes during pregnancy [18,
20, 22, 24]. Health care/provider characteristics associated
with increased screening included completion of a 6-week
postpartum visit, type of practice site where care was
received, having more provider contacts after delivery, and
in a single study seeing an endocrinologist after delivery
[18-21]. Patient characteristics associated with increased
screening included being Asian or Hispanic compared with
non-Hispanic white, and lower parity [19, 20, 22].

Factors identified to impact postpartum glucose screening
through the two physician surveys were physician age (ie,
physicians <40 years of age were more likely to report routine
screening), loss to follow-up, patient inconvenience, incon-
sistent guidelines, patient refusal, patient cost, and reimburse-
ment (Table 2) [32, 33]. Factors identified to impact
postpartum glucose screening through the postpartum survey
of GDM patients included patient age (ie, younger age was
associated with increased screening), written postnatal
information, individualized risk reduction advice, receiving
care from an endocrinologist among less educated women,
and receiving care from a diabetes educator among those
who saw an obstetrician (Table 2) [34].

Factors identified to impact postpartum glucose screen-
ing in two prospective studies that examined characteristics
of women who did and did not return for postpartum
glucose screening included patient age, insulin use during
pregnancy, GDM diagnostic glucose levels, and prior
history of GDM (Table 2) [14, 35]. Interestingly, in contrast

to the postpartum survey of women in Australia [34], in the
prospective study conducted in Poland [35], older patient
age was associated with increased glucose screening. Also
interesting, in the study conducted in San Antonio, Texas
[14], in which a case manager was used to increase
postpartum glucose screening and all patients were encour-
aged to complete screening, factors associated with in-
creased severity of GDM (ie, higher diagnostic glucose
levels, prior history of GDM, and insulin use during
pregnancy) were associated with failure to return for
postpartum glucose screening.

Finally, in a single randomized clinical trial designed to
increase postpartum glucose screening following GDM,
postal reminders to patients and their physicians were
successfully used as the intervention to improve postpartum
glucose screening (Table 2) [36]. A two-by-two factorial
design was used: 61% of women completed a 2-hour 75-g
OGTT when both the patient and physician received the
postal reminder, 55% when only the patient received the
postal reminder, 52% when only the physician received
the reminder, and only 14% when neither the patient nor
the physician received the reminder.

Conclusions

The ADA, the WHO, and the ACOG all currently rec-
ommend postpartum glucose screening following GDM
[25, 28-30+°]. However, there is disagreement over whether
an OGTT is required or if obtaining fasting plasma glucose
levels is sufficient, as well as what cutpoint should be used
to diagnose impaired fasting glucose. These inconsistencies
across clinical practice recommendations likely contribute
to the observed low postpartum glucose screening rates.
However, even in studies aimed at improving postpartum
glucose screening rates and in integrated health manage-
ment organizations with a focus on improving postpartum
glucose screening rates, completion rates hovered around
60% [14, 19, 20].

Recently, several clinical trials have indicated that through
diet and exercise, or with the aid of a pharmacologic agent, it
was possible to lower the incidence or delay the onset of
diabetes among individuals at high risk for the disease
[37—-41]. Thus, the optimum way to reduce the risk asso-
ciated with diabetes may be preventing diabetes itself, either
by altering lifestyle, or by using pharmacologic agents.
Women with impaired fasting glucose or impaired glucose
tolerance in the early postpartum period following GDM are
at very high risk for developing type 2 diabetes and the burden
of diabetes is especially high in these women because of their
young age. Reducing the incidence of type 2 diabetes
following GDM also reduces the inherent risks to future
offspring of exposure to a diabetic intrauterine environment.
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Studies conducted to date have not comprehensively
examined the health care system, the physician, and the
patient determinants of successful screening. For instance,
although studies have identified loss to follow-up and failure
to return for 6-week postpartum visit as risk factors for failure
to complete glucose screening postpartum, studies have not
examined what factors facilitate or impede a patient’s ability
to return for postpartum medical care. Studies have also not
examined to what extent changing from obstetrical to primary
care postpartum may impact postpartum glucose screening.
Finally, studies have not been completed that focus on long-
term screening for diabetes following GDM. These studies are
required to help develop standard clinical procedures that
enable and encourage all women to return for postpartum
glucose screening.
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