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G estational diabetes mel-
litus (GDM) is one of the 
most common compli-

cations of pregnancy, affecting 
7%-9% of pregnancies overall, with 
prevalence rates as high as 25% in 
at-risk racial/ethnic groups (African 
Americans, Latinas, Native Ameri-
cans, Asian Americans, and Pacific 
Islanders).1,4 Additional risk factors 
for GDM include advanced maternal 
age, overweight/obesity, having a 
first-degree relative with diabetes 
mellitus (DM), minimal physical ac-
tivity, hypertension, cardiovascular 
disease, and any clinical condition 
associated with insulin resistance 
(IR). Having previous GDM confers 
a greater risk of developing GDM in 
subsequent pregnancies.

For a pregnant woman, GDM  
confers an increased risk for pre- 
eclampsia and operative vaginal 
and cesarean births, along with an 
increased risk for complications 
associated with these births (e.g., 
infection, hemorrhage, anesthesia 
risks). Poorly controlled plasma 
glucose (PG) levels can lead to poly-
hydramnios, or excessive amniotic 
fluid, which can make a woman 
feel greater discomfort during the 
latter weeks of pregnancy. GDM can 
also heighten a woman’s emotional 
stress because of the added dietary 
restrictions, the physical activity 
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prescriptions, and the increased 
concern about the fetus’s/infant’s 
well-being.1-3 Receiving a diagnosis 
of GDM can be particularly distress-
ing for a pregnant woman who has 
always followed a healthful diet and 
engaged in regular physical activity 
(Box 1).5

A fetus affected by uncontrolled 
GDM is at increased risk for perina-
tal complications, including death, 
shoulder dystocia, bone fracture, 
and nerve palsies.6 Macrosomia, or 
excessive fetal growth, occurs pri-
marily because of elevated circulat-
ing levels of insulin.7 If a woman has 
elevated levels of PG during labor, 
the neonate is at markedly increased 
risk for hypoglycemia (the increased 
glucose levels in utero transfer read-
ily to the fetus, stimulating the fetal 
pancreas to produce more insulin; 
when the source of glucose—that 
is, the placenta—is eliminated 
at the time of birth, persistently 
elevated insulin levels can cause 
neonatal glucose levels to drop 
precipitously).8 In addition, infants 

of mothers with diabetes can experi-
ence delayed surfactant production, 
which can lead to respiratory dis-
tress syndrome.9

How can healthcare providers 
(HCPs) best care for women with 
GDM? In this article, the author 
incorporates the most recent pro-
fessional association guidelines with 
evidence-based best practices— 
covering prevention, screening/ 
diagnosis, management, and practice 
implications—to help these pregnant 
patients beat the sugar blues.

Prevention
Healthcare providers caring for 
women who wish to become preg-
nant but who have risk factors for 
GDM can provide preconception 
counseling to reduce this risk. HCPs 
should encourage women who are 
overweight (body mass index [BMI] 
≥25) or obese (BMI ≥30) to lose 
weight before becoming pregnant 
and to engage in regular physical 
activity. HCPs should also manage 
existing health conditions associ-

ated with IR. Once at-risk women be-
come pregnant, they can follow the 
Institute of Medicine’s (IOM’s) 
guidelines for recommended 
weight gain during pregnancyA, 
based on their pre-pregnant BMI, to 
reduce their GDM risk.10

Screening and diagnosis
Early screening
All pregnant women identified 
as being at high risk for diabetes, 
based on aforementioned risk 
factors, should be screened at the 
first prenatal visit, ideally before 13 
weeks’ gestation. The goal of early 
screening is to detect pre-gestational 
diabetes—that is, diabetes that was 
present, but not diagnosed, before a 
woman’s pregnancy. Prior to publi-
cation of the 2017 American Diabe-
tes Association (ADA) guidelines,11 
any form of glucose intolerance first 
diagnosed during pregnancy was la-
beled gestational. The newer guide-
lines acknowledge that diagnosis 
before the late second trimester or 
the early third trimester of preg-
nancy is not truly gestational. During 
the first half of pregnancy, women 
are diagnosed with pre-gestational 
diabetes if they meet any of these 
standard criteria for DM diagnosis3:
• � fasting PG (FPG) ≥126 mg/dL 

(7.0 mmol/L); or
• � hemoglobin A1C (HbA1C) ≥6.5% 

using a standardized assay (ac-
cording to the ADA, this test, 
when used alone, may have 
decreased sensitivity when com-
pared with oral glucose toler-
ance test [OGTT] approaches); or

• � random PG ≥200 mg/dL (≥11.1 
mmol/L), subsequently con-
firmed by elevated FPG or 
HbA1C; or

• � 2-hour PG ≥200 mg/dL follow-
ing a 75-g oral glucose load (of 
note, this diagnostic level differs 
from that used at 24-28 weeks 
to diagnose GDM).

Box 1. A patient’s perspective5

Receiving a diagnosis of gestational diabetes mellitus (GDM) can disturb a pregnant 
woman, especially if she has had no previous health problems. Unlike women who are 
already living with diabetes and who have already become accustomed to managing 
their condition, a woman diagnosed with GDM must quickly learn a new set of dietary 
guidelines, as well as how to check her blood glucose levels and, in some cases, how 
to manage a new medication regimen. This woman knows that the stakes—the health 
of her baby and of herself—are high. This realization can cause anxiety and distress. 
Her healthcare provider should inquire about and address this patient’s concerns at 
prenatal office visits.

A woman recounted her experience with GDM as follows: At 33 weeks into my 
pregnancy, I failed a glucose tolerance test and was diagnosed with GDM. Nothing 
really prepares you to hear a bad diagnosis. I was upset and somewhat surprised. 
While I admit I hadn’t abstained from eating all bad foods during the pregnancy, my 
daily diet consisted largely of fruit, salads, and home-cooked meals for dinner. How 
had I wound up with this awful diagnosis, and what would come next for me and 
my baby? As a former marathon runner, I’ve always exercised a lot and therefore 
maintained a very “free” diet. I never counted carbs or calories because I figured 
whatever I ate would balance out with exercise. If you’ve never thought of your meals 
in terms of their contents (e.g., carbs, fat, protein, fiber), hearing this information 
explained for the first time is like learning a new language. My dietician helped me 
understand that my pretzels, English muffin, rice, and French fries were all, in essence, 
the same thing: sugar. How would I ever overcome the sugar blues?
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The ADA recommends that, for any 
of these measures, in the absence 
of unequivocal hyperglycemia, re-
sults should be confirmed by repeat 
testing.11 

As a point of clarification, HCPs 
should note that laboratory testing 
relies on plasma glucose measure-
ments derived from collected ve-
nous blood samples. Point-of-care 
meters, including home meters, rely 
on measurements of blood glucose 
(BG) from droplets of capillary whole 
blood. Continuous glucose moni-
toring systems rely on sensors that 
measure glucose in interstitial fluid, 
not blood. Glucose measurements 
from these different sources vary, 
with venous PG values typically 
being around 15% higher than capil-
lary BG values. 

Routine screening
All pregnant women should be 
screened for GDM at 24-28 weeks. 
According to the ADA, two screen-
ing methods are acceptable3:

Two-step method
Because of the endorsement of the 
American College of Obstetricians 
and Gynecologists (ACOG), the 
two-step method is used by 95% of 
obstetricians in the United States.1 
This approach entails having women 
drink a 50-g oral glucose solution, 
followed by a 1-hour venous PG 
measurement. With this 1-hour 
OGTT, fasting beforehand is not 
required. Women whose PG levels 
meet or exceed an institution’s 
screening threshold return to the 
office or clinic for a 100-g, 3-hour di-
agnostic OGTT; for this step, fasting 
beforehand is required.

Therefore, screening and diagno-
sis occur in two separate steps. The 
1-hour OGTT is considered positive 
at PG levels exceeding 130-140 mg/
dL. The higher the threshold PG level 
is set, the lower the sensitivity but the 

higher the specificity and the lesser 
the likelihood of a false-positive re-
sult. ACOG recently affirmed that ei-
ther value can be used as a cutoff for 
an abnormal initial screening result, 
but also that each practice should 
decide on a consistent value to be 
used that is based on DM prevalence 
within its community.1 Communities 
with a higher prevalence of DM may 
decide to use a lower cutoff value in 
order to avoid false-negative results. 

For many years, a positive diag-
nosis of GDM has required that two 
or more threshold PG levels on the 
3-hour OGTT be met or exceeded. 
However, for the first time, ACOG, 
noting that research evidence has 
demonstrated an increased risk for 
adverse perinatal outcomes with 
even one abnormal value,2 has 
stated that one elevated value may 
be used to establish the diagnosis 
of GDM. In the 2018 Practice Bul-
letin, an additional statement was 
added: Further research is needed to 
clarify the risk of adverse outcomes in 
patients with one abnormal value on 
the 100-g, 3-hour OGTT and whether 
they would benefit from treatment.1 
Once again, as with the screening 
cutoff decision, each practice should 
choose to use either one abnor-
mal value or two abnormal values 
consistently as the basis for a GDM 
diagnosis, taking into consideration 
the prevalence of GDM in its com-
munity. Some communities with a 
high prevalence of GDM have been 

using one abnormal value as a cause 
for concern all along, using a term 
such as impaired glucose tolerance 
instead of GDM. 

The Fifth International Workshop 
Conference on GDM12 has recom-
mended using Carpenter and Cous-
tan criteria for the 3-hour OGTT13 as 
opposed to National Diabetes Data 
Group criteria,14 although ACOG 
states that either set of criteria may 
be used (Table 1). In addition, ACOG 
has stated that individual practices 
may choose to use the one-step 
method, which combines screening 
and diagnosis into one test, instead 
of the two-step method.1,2

One-step method
ACOG recommends the two-step 
method primarily because it was 
endorsed by consensus of an expert 
panel at the National Institutes of 
Health.15 However, this consensus 
panel had some limitations, includ-
ing the fact that the meeting was 
terminated a day early because of 
weather conditions, suggesting that 
the final decision reached by the 
panel may have differed with further 
discussion. The one-step method, 
endorsed by the World Health Or-
ganization,16 is the method used 
throughout most of the rest of the 
world. A major advantage of this 
method is that women undergo 
PG testing in just one step, thereby 
eliminating the inconvenience and 
delay in diagnosis entailed with the 

Table 1. Diagnostic criteria for GDM with the 3-hour, 100-g OGTT2

CC criteria13: plasma or 
serum glucose (mg/dL)

NDDG criteria14: plasma 
glucose (mg/dL)

Fasting
1 hour
2 hours
3 hours

95
180
155
140

105
190
165
145

A diagnosis of GDM has traditionally required two abnormal values, although the American 
College of Obstetricians and Gynecologists states that some clinicians use one elevated value 
to make the diagnosis.1

CC, Carpenter and Coustan; GDM, gestational diabetes mellitus; NDDG, National Diabetes 
Data Group; OGTT, oral glucose tolerance test.
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two-step method. A disadvantage 
of one-step testing is that women 
must fast beforehand. After blood 
for an FPG measurement is drawn, 
a 75-g oral glucose load is admin-
istered and PG levels are evaluated 
after 1 and 2 hours. GDM diagnostic 
criteria for the 75-g 2-hour OGTT are 
as follows:
• � FPG: ≥92 mg/dL (≥5.1 mmol/L)
• � 1-hour PG: ≥180 mg/dL (≥10.0 

mmol/L)
• � 2-hour PG: ≥153 mg/dL (≥8.5 

mmol/L)

Only one abnormal value is required 
for a diagnosis of GDM with the 75-
g, 2-hour OGTT.3

Management of GDM with 
lifestyle intervention
In most cases, GDM management 
starts with lifestyle interventions; 
basic components include health-
ful eating, physical activity, and 
self-monitoring of BG levels.

Healthful eating
Even though diet therapy is the cor-
nerstone of GDM treatment, clinical 
trials to date have not established the 
optimal diet for GDM.17,18 Because 
carbohydrates are the macronutri-
ents that appear to have the greatest 
effect on postprandial BG levels, 
women are typically advised to mon-
itor their intake of carbohydrates 
more closely than that of other mac-
ronutrients and to follow a diet com-

posed of 33%-40% complex 
carbohydrates (avoidance 
of simple sugars), 20% pro-
teins, and 40% fats. 

To prevent large BG 
fluctuations, the ADA 
advises consuming three 
meals a day, with two to 

three snacks.3 Moderate use 
of artificial sweeteners such as 

aspartame is permitted. BG levels 
normalize in 70%-85% of women with 
GDM who follow these dietary guide-
lines.3 An important part of nutrition 
therapy is an evening snack consisting 
of 15-30 g of carbohydrates. The over-
night fast should not exceed 10 hours. 
Otherwise, BG levels could drop low 
enough to stimulate secretion of ad-
ditional counterregulatory hormones 
(e.g., epinephrine, cortisol), resulting 
in increased BG levels. The dietary ref-
erence intake (DRI) for carbohydrates 
in pregnancy is 175 g/day, which 
ensures adequate glucose intake to 
meet fetal and maternal needs. DRIs 
are 71 g/day for protein and 28 g/day 
for fiber.3

Physical activity
Women with GDM should perform 
30 minutes of moderate-intensity 
aerobic exercise at least 5 days/
week.1 Although evidence is incon-
clusive, daily activity such as walking 
or riding a stationary bike should 
help normalize and stabilize BG lev-
els; in some cases, engaging in a daily 
routine of physical activity may even 
eliminate a need for medication.19-21

Monitoring blood glucose
In general, women with GDM should 
test their fasting BG (FBG) daily, as 
well as check BG 1 or 2 hours after 
each meal (either checkpoint is ac-
ceptable; no evidence indicates that 
one is clearly superior to the other).1 
If women are achieving target BG 
levels consistently after 1 week of di-
etary treatment, the ADA states that 

they can perform BG monitoring on 
an every-other-day basis rather than 
daily.3 When reviewing patients’ BG 
logs, most HCPs want to see that 
at least 80% of the BG values are 
normal. If this goal is not achievable 
through lifestyle modification alone, 
then medication should be initiated 
to achieve these targets:
• � FBG: <95 mg/dL
• � 1-hour postprandial BG: <140 

mg/dL
• � 2-hour postprandial BG: <120 

mg/dL

Medication initiation
In its 2018 Practice Bulletin, ACOG 
affirms the use of insulin as the pre-
ferred pharmacotherapy for GDM 
when medication is necessary.1 
Likewise, in its 2018 guidelines, 
the ADA recommends insulin as 
first-line pharmacotherapy for this 
indication.3 Therefore, only insulin is 
discussed in this article. The strong 
recommendation for insulin is due, 
in large part, to lack of knowledge 
about long-term effects of intrauter-
ine exposure of the fetus to oral an-
tidiabetic medications. Both glybu-
ride and metformin, two commonly 
used oral medications for DM, cross 
the placenta.22,23

ACOG suggests a starting insulin 
dosage of 0.7-1.0 units/kg/day for 
women with GDM,1 although many 
HCPs start with half this amount in 
order to gauge patient response 
before titrating upward. Multiple 
injections with a combination of 
long- or intermediate-acting insu-
lins are used in conjunction with 
short-acting insulin for meal boluses 
(for women who have high post-
prandial BG excursions).1 Whenever 
insulin is used, the potential for 
overdosing and precipitating hypo-
glycemia exists. In pregnant women, 
this risk is of particular concern 
because many women have rela-
tively low FBG levels (<70-80 mg/dL) 
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during pregnancy. If a woman is not 
taking medication with a potential 
to decrease BG, she is unlikely to 
experience hypoglycemia because 
her secretion of counterregulatory 
hormones will surge and normalize 
her BG levels. However, if a woman is 
taking insulin to lower BG, too much 
medication can override her capac-
ity to counterregulate. 

For that reason, all pregnant in-
sulin users should know the signs/
symptoms of hypoglycemia (e.g., 
shakiness, sweating, irritability, 
clammy skin) and carry 15-30 g of 
rapidly absorbed glucose with them 
at all times to correct episodes of low 
BG. In general, 15 g is given initially 
with symptom onset; if BG does not 
normalize within 15 minutes, another 
dose of a rapidly absorbed carbohy-
drate (e.g., skim milk, glucose tablets) 
is given. If a woman is unconscious, 
she should not receive anything by 
mouth. Every pregnant woman who 
uses insulin should have an emergency 
glucagon kit for treatment of low BG in 
the event of unconsciousness. With the 
accuracy of current home BG moni-
toring systems, loss of consciousness 
is rarer now than in the past. 

Case study
Sue, a 41-year-old G3 P2002, pre-
sents for a routine prenatal visit at 
33 weeks 4 days’ gestation. She has 

had two term vaginal births 17 years 
and 10 years previously, with the 
first infant, a boy, weighing 7 lb 10 
oz and the second, a girl, weighing 
8 lb. Her first two pregnancies and 
births were uneventful. Sue is 5 
feet 5 inches tall; her prepregnancy 
weight was 234 lb (BMI, 38.3). Be-
cause of her age and BMI category 
(class II obesity), Sue had undergone 
early DM screening. Her HbA1C 
result, 5.2%, indicated that she did 
not have overt diabetes. However, 
because of her class II obesity, the 
nurse practitioner (NP) advised Sue 
to gain only 11-20 lb during this 
pregnancy. As of the current visit, 
she has gained 15 lb overall.

GDM diagnosis
At 28 weeks’ gestation, Sue was 
diagnosed with GDMA1 (i.e., GDM 
controlled with dietary modifica-
tion). Sue states that she has been 
following a 2,500 calorie/day diet, 
with carbohydrates composing 33%-
40% of total calories, as prescribed 
by the dietician. Other than avoid-
ing consumption of pork products, 
Sue has no dietary restrictions. She 
reports that she has been walking 
in her neighborhood for 20 minutes 
on most days. She provides her BG 
log for the past week for the NP to 
review (Table 2). The NP notes that 
although most of Sue’s postprandial 

BG values are normal, her FBG levels 
are all elevated. Prior to this week’s 
log, more than 90% of Sue’s BG val-
ues, both fasting and postprandial, 
were normal.

Management
The NP asks Sue whether she has 
been having a snack in the evening. 
Sue replies that, as per her dietician’s 
instruction, she has been eating 
cheese and crackers at bedtime. 
Based on a consultation with the 
collaborating physician, as well as the 
fact that only Sue’s FBG levels have 
been elevated for the past week, the 
NP decides to start Sue on NPH insu-
lin 12 units at bedtime. Sue is referred 
to a certified diabetes educator for 
instruction on how to administer 
subcutaneous insulin, recognize hy-
poglycemia, and treat hypoglycemia 
if it occurs. Sue asks the NP why she 
needs insulin now. The NP explains 
that Sue’s lifestyle modifications 
alone are not able to compensate for 
her increased IR and that elevated 
FBG does not usually respond to 
further dietary changes. Sue also asks 
whether she needs to undergo any 
additional testing beyond the twice-
weekly fetal non-stress tests and 
amniotic fluid index determinations. 
The NP informs her that she is al-
ready getting the testing required for 
GDMA2 (i.e., GDM requiring medica-

Table 2. Sue's blood glucose log (in mg/dL)

Day Fasting 2-h post-breakfast 2-h post-lunch 2-h post-dinner

Monday 103 111 115 119

Tuesday 114 112 108 117

Wednesday 97 106 72 77

Thursday 115 93 110 119

Friday 106 110 114 93

Saturday 120 124 134 120

Sunday 115 118 120 110
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tion therapy) as it is the same testing 
that she already undergoes because 
of her advanced maternal age. 

Outcome
After starting NPH insulin, Sue’s FBG 
levels normalize. She goes on to have 
a normal spontaneous labor and give 
birth vaginally to an 8 lb 2 oz girl at 
39 weeks’ gestation. Sue is placed on 
an intravenous insulin drip during 
labor to keep her BG under tight con-
trol to avert neonatal hypoglycemia. 
Following delivery, Sue has normal 
BG values without medication. She is 
able to breastfeed without difficulty. 
The NP making postpartum rounds 
advises Sue that she should choose 
a method of birth control, preferably 
before discharge, and undergo a 75-g 
OGTT at 4-12 weeks postpartum. 

The 75-g OGTT is especially im-
portant to make sure that Sue does 
not have persistent glucose intol-
erance (diabetes or prediabetes). 
The OGTT is more sensitive than an 
HbA1C test because of increased 
red blood cell turnover in pregnancy 
and birth-related blood loss.3 If the 
test result is negative, she should 
then undergo testing for DM every 
1-3 years afterwards; 15%-70% of 

women with GDM go on to 
develop overt DM—

most often type 2—
in their lifetime.1 It is 

especially important 
to screen women peri-

odically while they are of 

childbearing age; achieving optimal 
glucose control before conception 
in women with overt DM is essen-
tial to reduce the increased risk for 
congenital anomalies.3 For this same 
reason, use of an effective birth con-
trol method is vital until a woman is 
ready to conceive another child. Non-
hormonal intrauterine contraception 
is especially effective and does not 
appear to affect glucose metabolism, 
as may occur with hormonal meth-
ods in some women.

Implications for healthcare 
providers
This synthesis of current diagnosis 
and treatment guidelines can aid 
HCPs in caring for women with GDM. 
Besides the usual recommendations 
for anyone at risk for DM—healthful 
eating and increased physical activ-
ity—another important lifestyle rec-
ommendation pertains specifically 
to mother and infant during the 
postpartum period: breastfeeding. 
The beneficial metabolic effects of 
breastfeeding persist beyond wean-
ing; they not only decrease the risk 
of progression to type 2 DM for the 
woman but also decrease the risk of 
development of DM in her offspring, 
thereby conferring health benefits 
that last well into the future.24 Box 2 
lists important points for readers. =
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