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ABSTRACT

Women with preexisting diabetes are at increased risk of adverse pregnancy outcomes and
birth defects. Women with gestational diabetes are at increased risk for adverse outcomes, in-
cluding neonatal hypoglycemia, hyperbilirubinemia, macrosomia, increased risk of obesity
and diabetes in the offspring later in life, and increased risk for other maternal comorbidi-
ties. Studies have shown that tight glycemic control before and during pregnancy can de-
crease the risk for adverse outcomes, congenital malformations, and maternal complications
resulting from maternal preexisting diabetes. It is important to identify women with gesta-
tional diabetes and provide interconception care to minimize the risk of a future pregnancy
complicated by type 2 diabetes. To reduce the risk of adverse consequences for both the wo-
man and her baby, it is important to effectively manage diabetes before, during, and after
pregnancy. Several professional organizations have developed guidelines in an effort to es-
tablish some consistency in the diagnosis and treatment of diabetes and to decrease the risk
of adverse outcomes. The objectives of this paper are to (1) compare the guidelines for wo-
men with preexisting (types 1 and 2) and gestational diabetes available to healthcare providers
in the United States, highlighting the similarities and differences among them, and (2) dis-
cuss how differences among the guidelines might affect efforts to address the challenges of
controlling and preventing diabetes and resulting complications during pregnancy.
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INTRODUCTION

THE PREVALENCE OF DIABETES in the United
States is increasing, and it is often diagnosed

in women of childbearing age.1 It is estimated
that more than 1.85 million women of childbear-
ing age have diabetes and that one third of those
women are undiagnosed.2 Of the women affected
by preexisting diabetes, about 90%–95% have
type 2 diabetes, and 5%–10% have type 1 dia-
betes. In addition, each year about 3%–8% of all
pregnant women develop gestational diabetes
during pregnancy.3

Gestational diabetes mellitus (GDM) is defined
as the condition of glucose or carbohydrate intol-
erance in a woman initially diagnosed during
pregnancy and accounts for about 90% of glucose
intolerance during pregnancy. GDM is associated
with various adverse outcomes, including neona-
tal hypoglycemia, hyperbilirubinemia, macroso-
mia, which can lead to birth trauma or cesarean
delivery, increased risk of obesity or diabetes in
the offspring later in life; and increased risk for
other maternal comorbidities.4–6 In theory, GDM
should disappear once the baby is born, but it may
represent undiagnosed type 2 diabetes or be a
marker for increased risk for developing type 2 di-
abetes later on.7,8 GDM recurs at a rate of 35%–
50%, and as many as 70% of affected women will
progress to type 2 diabetes in their lifetime.9–11

Preexisting diabetes mellitus, types 1 and 2, oc-
curs in 1% of all pregnancies in the United States
and is associated with adverse pregnancy out-
comes and congenital malformations.12,13 Addi-
tionally, pregnancy can exacerbate a woman’s
preexisting complications from diabetes, such as
vasculopathy, nephropathy, and retinopathy.14

Studies have shown, however, that tight glycemic
control before and during pregnancy can de-
crease the risk for adverse outcomes, congenital
malformations, and maternal complications re-
sulting from diabetes.13,15–20 Unfortunately, one
study showed that women with diabetes were
less likely to plan their pregnancies than were
women with no diabetes.21

To reduce the risk of adverse consequences for
both the woman and her baby, it is important to
manage the diabetes effectively before, during,
and after pregnancy.13,15 In an effort to establish
some consistency in the diagnosis and treatment
of diabetes, healthcare providers from several
professional organizations have developed
guidelines for those organizations. The objectives

of this paper are to (1) compare the guidelines for
women with preexisting (types 1 and 2) diabetes
and GDM available to healthcare providers in the
United States, highlighting the similarities and
differences among them, and (2) discuss how dif-
ferences among the guidelines might affect efforts
to address the challenges of controlling and pre-
venting diabetes and resulting complications
during pregnancy.

MATERIALS AND METHODS

We conducted literature searches for diabetes
and pregnancy guidelines using Ovid MEDLINE
1950–2007, diabetes association websites, obstet-
ric association websites, the Cochrane database,
the World Health Organization (WHO) website,
Google Scholar Search, and references from jour-
nal papers on diabetes and pregnancy. Keywords
used to search for guidelines included diabetes,
guidelines, pregnancy, gestational diabetes, pre-
existing diabetes, and preconception care.

We reviewed the most recent edition of all Eng-
lish language practice guidelines and excluded
clinical practice guidelines from other countries.
We examined a total of six guidelines, five from
the United States and one from the WHO. Guide-
lines were reviewed in two main categories, GDM
diagnosis and management and preexisting dia-
betes management. Within GDM diagnosis and
management, we examined guidelines for screen-
ing and diagnosing GDM target blood glucose
during pregnancy, monitoring during pregnancy,
delivery, and postpartum instructions. Within
preexisting diabetes management, we examined
guidelines for preconception care (including pre-
conception examinations, target blood glucose
values, and counseling), target blood glucose dur-
ing pregnancy, hemoglobin A1C (a measure of av-
erage blood glucose control over several months
prior to test) goals, monitoring during pregnancy,
delivery, and postpartum instructions.

RESULTS

GDM guidelines

We reviewed six guidelines that address the di-
agnosis and management of GDM. The guide-
lines originated from the American College of
Obstetricians and Gynecologists (ACOG),12,22
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American Diabetes Association (ADA),23,24 Joslin
Diabetes Center (Joslin),25 WHO,26 International
Diabetes Center,27 and U.S. Preventive Services
Task Force.28 With the exception of the U.S. Pre-
ventive Services Task Force, all recommend as-
sessing the risk for GDM for all women. Of those
guidelines recommending that women be
screened for GDM, three suggest that low-risk
women need not be tested for GDM, whereas the
others recommend that all women be tested for
GDM at some point during their pregnancy. In
general, low-risk women are Caucasian, have a
normal prepregnancy body mass index (BMI), are
�25 years old, and have no family history of di-
abetes and no prior adverse pregnancy outcomes.
Women with a prior history of GDM or a strong
family history of diabetes, women who are obese,
and women from a high-risk racial or ethnic
group are classified as high risk. The racial and
ethnic groups described as being high risk vary
slightly, but they generally include black or
African descent, Hispanic/Latina, American In-
dian or Alaskan Native, Asian, Native Hawaiian
or Pacific Islander, and indigenous Australian.
Guidelines that recommend screening suggest
women who do not fall into high-risk or low-risk
categories be screened at 24–28 weeks.

The guidelines differ somewhat regarding test-
ing procedures (Table 1). Some guidelines favor
using a two-step approach. Initially, they test
blood glucose levels after a 50-g glucose load. If
the results are positive from that test, they follow
up with testing after a 3-day preparatory period
with a 3-hour 100 g glucose load. All four guide-
lines that recommend the 3-hour oral glucose tol-
erance test (GTT) indicate that two or more of
their stated blood glucose limits must be met or
exceeded to confirm the diagnosis. The WHO
guidelines recommend a 75-g glucose load and
delineate different values for positive diagnosis
of GDM (Table 1). Most guidelines use either the
Carpenter/Coustan Conversion or the National
Diabetes Data Group Conversion for hourly
blood glucose values following the glucose chal-
lenge (Table 1). The ACOG and ADA guidelines
state that the physician can choose one of two
threshold values for the 50-g glucose load—130
mg/dL and 140-mg/dL. The values used to de-
termine the level above which women will be
tested further for diabetes differ in sensitivity. Us-
ing a cutoff value of 130 mg/dL provides 90%
sensitivity, and a 140-mg/dL cutoff value pro-
vides 80% sensitivity.

There is little consensus regarding target blood
glucose levels during pregnancy. However, Joslin
and the ADA suggest that insulin therapy be
started when blood glucose levels exceed 105
mg/dL (plasma values). None of the guidelines
suggest the use of oral hypoglycemic agents for
GDM. Joslin specifically recommends against oral
hypoglycemic therapies, and the ACOG states
that data were inconclusive to recommend their
use. There is also disagreement about the fre-
quency of blood sugar monitoring for women
with gestational diabetes. The recommended
monitoring schedule ranges from once daily to
six or seven times a day. Some guidelines spell
out other monitoring, such as blood pressure,
urine ketones, and urine protein analysis, which
are standard practice in most prenatal office vis-
its for all women.

Some practice guidelines have no specific rec-
ommendations for delivery procedures, whereas
others recommend considering induction (or ce-
sarean delivery, if indicated) from 38 to 40 weeks.
Generally, recommendations for early delivery
are based on estimated fetal weight and the pres-
ence of complications.

Postpartum instructions also vary from guide-
line to guideline. Some recommend a schedule of
postpartum testing for diabetes, whereas others
do not discuss postpartum follow-up. ADA and
Joslin both stressed the importance of postpartum
counseling to delay or prevent conversion to type
2 diabetes.

Preexisting diabetes mellitus guidelines

We reviewed three guidelines for management
of preexisting diabetes before, during, and after
pregnancy: ACOG, ADA, and Joslin. The practice
guidelines for preconception care of women with
preexisting diabetes generally agree that women
should be seen by a team of specialists and should
be assessed for preexisting complications of dia-
betes. Although guidelines from ACOG, ADA,
and Joslin state that women should attain good
glycemic control before getting pregnant, only
two of the three guidelines also advise counsel-
ing women about the need for effective contra-
ception until they reach appropriate glycemic
control (Table 2).

For pregnant women with preexisting diabetes,
all three guidelines recommend medical man-
agement by a team of specialists. The guidelines
vary, however, on target blood glucose values,
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monitoring frequency, management of labor and
delivery, and postpartum instructions. Only
ACOG gives explicit recommendations for deliv-
ery timing. ADA and Joslin do not mention 
considering early delivery for women with pre-
existing diabetes. ADA gives no postpartum 
recommendations, whereas ACOG and Joslin 
encourage breastfeeding and discussing con-
traceptive options. Joslin also recommends 
follow-up with the ophthalmologist 6–8 weeks
postpartum.

DISCUSSION

Success in a pregnancy complicated by abnor-
mal blood glucose levels requires cooperation be-
tween the woman and her team of healthcare
providers before, during, and after pregnancy.
Various guidelines provide direction for clini-
cians who treat women with diabetes during
pregnancy. Because women are likely to receive
care from different providers who may use dif-
ferent guidelines, a patient might receive con-
flicting information about blood glucose targets,
frequency of monitoring, delivery recommenda-
tions, and postpartum follow-up.

Our examination of the guidelines available in
the United States to screen, diagnose, and treat
women with diabetes during pregnancy revealed
that although the guidelines for diagnosis are
similar, there are some variations. Of the six
guidelines for GDM, four of them—ACOG, ADA,
Joslin, and International Diabetes Center—ad-
dressed the categories with more detail than did
the other two—WHO and the U.S. Preventive
Task Force. Although the other guidelines sug-
gested screening women with moderate and high
risk for diabetes, the U.S Preventive Task Force
stated that there was insufficient evidence to rec-
ommend or not recommend routine screening for
all pregnant women.

The guidelines we reviewed generally agree
that screening moderate-risk to high-risk women
for GDM with a 50-g, 1-hour glucose tolerance
test early in pregnancy is appropriate, but ac-
ceptable values vary. Women with borderline or
slightly out-of-range results have a follow-up
test, usually with a 100-g 3-hour glucose chal-
lenge. However, the physician might choose to
use a 75-g 2-hour glucose challenge. The latter test
is used extensively in other countries, but it has

gained little acceptance in the United States.
Slight variations in the cutoff values for diagno-
sis mean that two women with the same response
to a glucose challenge might be diagnosed dif-
ferently from one practice to another.

There is little agreement in terms of monitor-
ing blood glucose values for the woman with
GDM. One healthcare provider on the team might
ask the woman to self-test blood glucose up to
seven times a day, whereas another healthcare
provider on the team might say only that she
needs to test daily. Target values for women with
GDM also vary among guidelines. Women with
GDM whose obstetrician uses ACOG guidelines
might have no target values, but her endocrinol-
ogist who adheres to ADA guidelines might have
very specific target values to adhere to. Recently,
Joslin’s guidelines have been updated, with
tighter restrictions for target blood glucose levels
during pregnancy.25,29 It can be challenging for
healthcare providers to keep up with the changes.
An affected woman who has two or three preg-
nancies over several years might find the in-
creasingly strict guidelines confusing and face
difficulty with adherence, especially if she con-
verts from GDM to type 2 diabetes.

Delivery recommendations for women with
GDM vary, if they are discussed at all. ACOG
suggests allowing women to go to term if there
are no complications and there is good glycemic
control but suggests considering cesarean deliv-
ery if estimated fetal weight is �4500 g. ADA rec-
ommends considering delivery at 38 weeks if
there are no complications. Ultimately, an in-
duced or scheduled delivery and its timing are
determined by the provider’s assessment of each
individual woman’s status.

When a woman experiences glucose intoler-
ance for the first time during pregnancy, the
healthcare provider has an opportunity to de-
crease the risk of adverse perinatal outcomes and
educate the woman about the risk for type 2 di-
abetes later in life. Providing women at high risk
for conversion with the tools to prevent or delay
the onset of type 2 diabetes is especially impor-
tant for those who might become pregnant later.
Currently, the ADA favors postpartum testing for
diabetes at 3-year intervals for euglycemic wo-
men and annually for prediabetic women, but
perhaps women intending to have more children
should have annual screening for diabetes as part
of their routine healthcare.
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Guidelines for managing women with preex-
isting diabetes during pregnancy appear more
consistent than those for managing women with
GDM. The major differences among the three
guidelines we reviewed for managing preexist-
ing diabetes during pregnancy include slight
variations in the blood glucose values used to
maintain tight control, the specificity of guide-
lines for labor and delivery, and the tests recom-
mended throughout pregnancy. Slight variations
in target blood glucose levels might create con-
fusion for women who try to comply with ex-
pectations of several healthcare providers on the
team. Women who are confused during their
pregnancy might be less likely to seek advice
from a healthcare provider and follow his or 
her recommendations. In addition, healthcare
providers might also become frustrated if they
are required to work with other healthcare
providers who use different recommendations to
manage a woman’s pregnancy.

It might be beneficial for experts and organi-
zations in the United States to convene to make
consistent and comprehensive guidelines for the
management of diabetes before, during, and af-
ter pregnancy. Currently, expert working groups
are looking at recommendations for postpartum
and interconception care. The overarching goal is
for each woman with diabetes to have a safe and
healthy pregnancy and a healthy outcome for
both mother and baby.

It is important to identify women with GDM
and provide interconception care to minimize the
risk of a future pregnancy complicated by type 2
diabetes. It is also essential that women with pre-
existing diabetes obtain preconception and early
pregnancy care. Women need guidance about di-
abetes and pregnancy management before, dur-
ing, and after pregnancy to obtain tight glycemic
control. To provide consistent guidance, health-
care providers should have comprehensive
guidelines for diabetes management before, dur-
ing, and after pregnancy.

Preconception care includes detailed per-
sonal and family history and physical and clin-
ical examinations to assess any possible com-
plications that might occur before and during
pregnancy. Being aware of possible complica-
tions and putting prevention or treatment plans
into action early can help reduce maternal and
fetal complications associated with diabetes for
all women.

Comprehensive patient education and follow-
up of diet, exercise, and blood glucose self-mon-
itoring are important in the management of pre-
existing diabetes and GDM, but they are not
always available or affordable.30 In fact, women
at greatest risk for developing diabetes later in
life are generally those with limited access to
healthcare services.30–32 Minority and low-in-
come women are less likely to obtain healthcare
before and during pregnancy. Working with in-
surance plans and healthcare agencies to ensure
availability and affordability for all women is
key. Providing healthcare to women of child-
bearing age and facilitating outreach to under-
served populations to increase the use of pre-
conception and prenatal services is one way to
ensure that women have access to essential ser-
vices. Counseling should inform the patients of
the risk for future diabetes for both offspring and
women with GDM, the risk of congenital mal-
formations, the risk of fetal and maternal preg-
nancy complications, and the need for pregnancy
planning.

For a woman of reproductive age, each health-
care visit provides the opportunity to ask about
her pregnancy plans and to educate her about a
number of preconception behaviors that are im-
portant to her health and that of children she may
have. Healthcare providers can discuss the need
for good health habits for all women regardless
of pregnancy intention. Those reminders of the
need to prepare for pregnancy are even more im-
portant for a woman with preexisting diabetes or
at high risk for GDM.

More research is needed to answer some
questions about best practices. For example, it
might be worthwhile to examine whether wo-
men with type 1 diabetes, type 2 diabetes, and
GDM differ in their knowledge, motivation, and
adherence to treatment and, if so, how to ap-
proach those differences. It is important to un-
derstand how to optimize and support compli-
ance not only by creating consistent guidelines
but also by understanding what women with
preexisting diabetes need to control their dia-
betes and what women with GDM need to pre-
vent conversion to type 2 diabetes. Although
differences between guidelines may be small in
some cases, these differences can foster confu-
sion instead of compliance. Research is needed
to examine barriers to compliance among wo-
men with preexisting and GDM. Examining the
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use of the different guidelines among provider
types may also be beneficial. In addition, more
research is needed to determine which re-
commendations produce better pregnancy and
long-term outcomes.
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