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Do Low-Risk Prenatal Patients Really Need a
Screening Glucose Challenge Test?
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BACKGROUND. It is common practice to routinely screen pregnant women for gestational diabetes. The

screening technique typically used is the 1-hour 50-g oral glucose tolerance test (OGTT), with a subsequent 3-

hour 100-g OGTT for women whose 1-hour test was positive. This process can be both time-consuming and

inconvenient for patients. Additionally, its sensitivity and specificity are estimated to be 70% and 87% respective-

ly, and data about the effect of screening and treatment on low-risk pregnancy outcomes are limited. The objec-

tive of this study was to reassess the value of routine screening of all pregnant patients with a 1-hour glucose

challenge test.

METHODS. At a university-based family practice center with a predominantly low-risk population, a retrospec-

tive analysis was performed of all patients (n=595) who received prenatal care and gave birth between January

1988 and December 1993. Among women in whom gestational diabetes was diagnosed on the basis of glucose

tolerance testing, we identified those with risk factors for the disease, and examined whether a selective screen-

ing program based on risk factors alone would have resulted in correct diagnoses of gestational diabetes.

RESULTS. Of the 595 patients, 544 (91.4%) were screened with a 1-hour 50-g OGTT. This initial screening test
was positive in 76 women (12.8%). Of these, 58 (76.3%) then had a 3-hour 100-g OGTT, and 13 received a diag-
nosis of gestational diabetes. Nine of these 13 women had risk factors for gestational diabetes. We determined

that less than 1% of prenatal patients without risk factors for gestational diabetes were ultimately found to have

gestational diabetes.

CONCLUSIONS. Screening with a 1-hour 50-g OGTT only those women who have identifiable risk factors for
gestational diabetes is a reasonable approach to identifying the disease in a low-risk population. All pregnant

women should have a thorough history taken to determine whether they have risk factors for gestational dia-

betes.
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estational diabetes, the most common

edical problem of pregnancy, is

reported to occur in 3% to 5% of all
regnancies.l Factors that place a

oman at higher risk for developing

gestational diabetes include obesity, greater mater-
nal age, a family history of diabetes mellitus, and
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previous unfavorable pregnancy outcomes, such
as macrosomic infant, stillbirth, neonatal death,
congenital abnormality, multiple spontaneous
abortions, polyhydramnios, preeclampsia, prema-
turity, and previous gestational diabetes.2 Some
have concluded that relying on commonly accept-
ed historical factors is an inadequate method of
identifying women at risk for gestational diabetes,
and thus have recommended routine screening of
all pregnant women with an oral glucose tolerance
test (OGTT).Y4 Some studies of low-risk popula-
tions, however, suggest that selective screening of
only those women with risk factors is a safe alter-
native that does not increase the likelihood of
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adverse outcomes.5

Screening for diabetes in pregnancy is a contro-
versial subject, and there is little agreement on
screening recommendations. The Third Inter-
national Workshop on Gestational Diabetes recom-
mended that all pregnant women have a 50-g OGTT
between 24 and 28 weeks’ gestation, and that a 1-
hour plasma glucose value greater than 140 mg/dL be
the cutoff for performing a 3-hour 100-g OGTT.6The
Committee on Technical Bulletins of the American
College of Obstetricians and Gynecologists (ACOG)
acknowledges that there are no data to support the
benefit of universal screening.7 The United States
Preventive Services Task Force (USPSTF) conclud-
ed that there is insufficient evidence at present to
recommend for or against routine screening for ges-
tational diabetes.81In their review of the literature,
Hunter and Keirse9 concluded that routine glucose
tolerance testing in pregnant women should be dis-
continued.

Ideally, the strongest study to examine the con-
troversy about universal screening for gestational
diabetes is a randomized controUed trial. Since such
atrial is unlikely, cohort studies can be helpful. We
have conducted a 5-year retrospective analysis to
determine (1) the percentage ofpatients in a low-risk
population of a family practice center who had a pos-
itive 1-hour 50-g glucose tolerance screening test, (2)
howmany of these tests were true positives, and (3)
whether these women with true positive tests could
have been selected for screening on the basis of his-
torical risk factors such as obesity, family history, or
previous adverse pregnancy outcome.

METHODS

Subjects eligible for this study were all women who
enrolled at the family practice center of a large
southern academic medical center for prenatal care
prior to 26 weeks’ gestation, carried the pregnancy
until at least 28 weeks’ gestation, gave birth between
January 1, 1988, and December 31, 1993, and had no
personal history of diabetes. They were considered
low-risk patients because of the absence of signifi-
cant disease, particularly the absence of diabetes
mellitus. Five hundred ninety-five women met these
eligibility criteria.

Asis usual in this medical center, physicians fol-
lowed the common screening practice of a 1-hour
50gOGTT at 24to 28 weeks’gestation. The women
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were nonfasting and remained sedentary in the
waiting room of the family practice center during
the 1 hour between drinking the 50 g of liquid glu-
cose and having the blood sample drawn. Patients
with a plasma glucose value greater than 140 mg/dL
1hour after the glucose challenge were considered
to have a positive result, according to ACOG guide-
lines,3and were given the 3-hour 100-g OGTT. They
were in a fasting state at the outset of the testing
and were inactive in the waiting room of the family
practice center during the 3 hours of testing. The
criteria of the National Diabetes Data Groupl'were
used to assess the results of the 3-hour OGTT.
These criteria define an abnormal result as two or
more of the following plasma glucose values: fast-
ing, >105 mg/dL; 1 hour, >190 mg/dL; 2 hours, >165
mg/dL; and 3 hours, >145 mg/dL. Women with
abnormal 3-hour OGTT results were classified as
having gestational diabetes. All testing was per-
formed in the family practice center laboratory, and
the plasma glucose values were determined using
the hexokinase enzymatic method.

Data Collection

Laboratory results were obtained through a retro-
spective chart review of the patients’ medical
records and laboratory files. All patient charts
were reviewed for recognized historical (pre-preg-
nancy) risk factors for gestational diabetes,
including obesity, family history of diabetes melli-
tus, age greater than 35 years, previous gestation-
al diabetes, previous macrosomic baby, and poor
pregnancy outcome. Information on the medical
record was confirmed and augmented by data col-
lected from the university hospitals perinatal
database. This database maintains extensive pre-
natal and delivery data on all births at the univer-
sity hospital, where all patients from the family
practice center give birth.

Since it has been reported that 8% of women
who weigh >250 Ib had gestational diabetes com-
pared with less than 1% of those weighing <200 Ib,11
we defined maternal obesity in this study as weight
>200 Ib. Patient weight was taken from the family
practice center medical record and/or the prenatal
record. The weight at the time of conception, esti-
mated by the weight at any visit during the year pre-
ceding the pregnancy or the weight recorded during
the first 10 weeks of gestation, was used as the
patients baseline weight.
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Analysis

Epi Info2 was used for data entry and analysis.
Descriptive statistics were calculated to summarize
the demographic characteristics ofthe study popula-
tion and to determine the prevalence of gestational
diabetes and other risk factors.

RESULTS

Ofthe 595 women who met the criteria for our study,
60% were non-Hispanic white, 35% were black, and
5% of otherraces. The median age was 27 years, with
a range of 15 to 46 years. Most patients (70%) were
multiparous. The study practice serves a university
community with a diverse socioeconomic popula-
tion. The insurance status ofthe prenatal population
is approximately 40% Medicaid and 60% private
insurance or managed care. Ofthe 595 women in the
study, 406 had no risk factors for gestational diabetes
and 189 had one or more risk factors.

The screening results of 76 patients (12.8%) were
positive for gestational diabetes; 51 patients (8.6%)

FIGURE

Summary of 1-hour and 3-hour OGTT screening program in study of testing for gesta-

tional diabetes in a low-risk population.

Study Population

N=595

1-hour OGTT
Positive n=76

3-hour OGTT
Positive Result Negative Not Tested
n=13 Result n=45 n=18
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1-hour OGTT
Negative n=468

either were not screened or had no record ofa
screening result. Ofthe 76 patients with a positive
hour glucose screening test, 58 (76.3%) subsequent-
ly underwent a 3-hour 100-g OGTT. Of these, %6
(77.6%) women had negative results; 13 (22.4%) hed
a positive test result and were thus classified as ha-
ing gestational diabetes. These findings are summa-
rized in the Figure.

Of the 13 women with gestational diabetes a
determined by a positive 3-hour 100-g OGTT, 4 hed
no risk factors for gestational diabetes, and 9 hed
one or more of the following risk factors: obesity,
family history of diabetes, previous poor pregnancy
outcome, and previous macrosomic baby. Although
age greater than 35 years and previous occurrence of
gestational diabetes were also studied as risk fac-
tors, none of the 13 women in the group with gesta-
tional diabetes had these.

Of the infants bom to the women in the study
group, 83 had a birthweight of more than 4000 g
Eighty-one of these women had been screened
with the 1-hour 50-g OGTT, and of these, 69 hada
negative result and 12 had a
positive result. Of the 12
women with a positive 1-hour
screening result who eventual-
ly gave birth to infants weigh-
ing over 4000 g, 7 had normal
results from the 3-hour 100g
OGTT, 2 had abnormal results,
and 3 were not tested further.

The 13 women in whom ges-
tational diabetes was diag-

1 nosed after they had folloned
the entire screening protocol
Not Tested gave birth to 13 healthy infants.
n=51 All these women had received
dietary counseling, and only 2
of the newborns weighed more

than 4000 g.

In the total group of 56
women, there were two till-
births. Both were unexplained
intrauterine deaths, one at 0
weeks’ gestation and the other
at 41 weeks’ gestation. Both
mothers had had negative +
hour glucose screening tests
earlier in the prenatal course.

Sixty-nine women (11.6%) did



notadhere to the screening protocol: 51 were not ini-
tially tested with a 1-hour glucose challenge, and 18
were not subsequently tested with a 3-hour glucose
challenge after having a positive initial screening
test. Ifthe women who did not adhere to the screen-
ing protocol are omitted, the prevalence of gesta-
tional diabetes for the study population is 2.5%
(13/526). The prevalence for women with no risk fac-
tors for the disease is 1.1% (4/353). The prevalence
for women with one or more risk factors is 5.2%
(9/173). The positive predictive value for the 1-hour
50g OGTT was 22.4% (13/58).

Ofthe 51 patients who either were not screened
with the 1-hour test or had no record of being
screened, 12 (23.5%) had a risk factor for gestation-
al diabetes. All 51 of these women had live-bom
infants, only two of which weighed more than 4000 g
(4050 and 4480 g); neither of the two mothers had
risk factors for gestational diabetes. Of the 18
women who were initially screened with the 1-hour
50g OGTT and had a positive result (glucose con-
centration greater than 140 mg/dL) but were not test-
ed further with the 3-hour 100-g OGTT, four had a
risk factor for gestational diabetes. All 18 of these
women had live births, and three of the infants
weighed over 4000 g (4050, 4570, and 4610 g). Only
one of the three mothers had a risk factor for gesta-
tional diabetes, ie, a positive family history.

DISCUSSION

We found a low prevalence of gestational diabetes
in this clinical setting. Universal screening of all
women in this population of prenatal patients
yielded only a 2.5% prevalence of gestational dia-
betes. Only 1% of women with no risk factors
subsequently received a diagnosis of gestational
diabetes.

The 2.5% prevalence rate cited includes only
those women who followed the protocol for screen-
ing. Sixty-nine women (11.6%) did not adhere to the
screening protocol. Reasons for nonadherence
included patient refusal, personal practices of some
of the physicians, and dietary counseling and man-
agement after a positive initial 1-hour screening test
result without verification by the 3-hour OGTT. The
lack of screening of these women might falsely
lower the prevalence of gestational diabetes.

Central to controversy surrounding universal
screening is that there is no evidence that detection
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will lower perinatal mortality because perinatal mor-
tality is not excessive in these women.B Although
gestational diabetes isreported to be associated with
perinatal complications due to macrosomia, such as
birth trauma, instrumented vaginal delivery, and
cesarean section,¥and some estimate that up to 30%
of infants bom to mothers with gestational diabetes
have a birthweight >4000 g,Bbothers have found that
less than 4.4% of women with untreated gestational
diabetes give birth to infants weighing 4500 g or
more.’ One studyl suggested that up to 10,000
women would need to be screened to prevent 50
cases of macrosomia, 6 cases of shoulder dystocia,
and 1 case of shoulder girdle injury Furthermore,
few of these cases result in lasting problems.

In this study, birthweight was used as the most
reliable outcome measurement because reliable data
regarding instrumental deliveries, dystocia, or birth
trauma were not available. There were 83 infants
weighing more than 4000 g bom to the 595 mothers
in the study. Sixty-nine of these women had a nega-
tive 1-hour 50-g glucose screening test, 12 had a pos-
itive test, and 2 were not screened at all. Of the 12
whose initial tests were positive, 7 were found to
have normal glucose concentrations on the 3-hour
100-g OGTT, 2 were found to have abnormal readings
on the 3-hom- test, and 3 were not tested further. If
dietary counseling does make a difference, the inci-
dence of newborns weighing over 4000 g might have
been reduced ifall the women had been screened, as
some would have been found to have gestational dia-
betes and therefore would have received dietary
counseling.

Similarly, of the 18 women who had a positive 1-
hour 50-g OGTT result but were not tested with the
3-hour OGTT, 3 gave birth to infants weighing more
than 4000 g. Early identification of gestational dia-
betes and dietary management might have been
effective in reducing the likelihood of these cases of
macrosomia.

Since the purpose of screening is to detect and
treat a disorder that carries an adverse prognosis,4
early identification of gestational diabetes may lead
to appropriate management of glucose intolerance
and, therefore, to better outcomes for the mother
and infant.14189 Two retrospective studies, however,
found no significant difference in macrosomia or
birth trauma among the infants of women screened
for gestational diabetes compared with those of the
unscreened control population.Z2LLucas et al2have
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argued that universal screening is unjustified
because the criteria for a screening program (ie, an
important targeted disease, an acceptable screening
test, a discriminating diagnostic test, and effective
intervention for diseased individuals) are not met by
available screening tests for gestational diabetes.

Even if treatment of gestational glucose intoler-
ance reduces the incidence of macrosomia, such
treatment is not likely to have much impact on the
overall rate, since gestational diabetes is implicat-
ed as a cause of macrosomia in only 5% of all
infants weighing 4500 g or more at birth.3 Most
macrosomic infants are bom to women without
gestational diabetes.2As described earlier, of the
83 infants in our study weighing more than 4000 g,
69 (83%) of their mothers had a negative screening
test for gestational diabetes. Maternal obesity, ges-
tational weight gain, and maternal age may be
more important than gestational diabetes as deter-
minants of macrosomia and adverse outcomes.b
Thus, although fetal macrosomia is linked to ges-
tational diabetes, maternal obesity is a prominent
and inseparable cofactor.

Concern has been raised over the effects of
manipulating fetal growth by strict diets or by
insulin treatment in women with abnormal OGTT
findings, the majority of whom will give birth to
infants of normal weight.50ne analysis found that
women who maintained tight glucose control had
a higher incidence of small-for-gestational-age
newborns.B

Women with gestational diabetes are thought to
be at higher risk for developing diabetes mellitus
later in life.Z7 Concerns that a selective screening
program may miss these women, however, may be
unfounded because it is likely that these women
have risk factors that would put them in the group
to be screened while pregnant.

We found that in this study population, selec-
tive screening of only those women with historical
risk factors would have identified about 70% of
the women with gestational diabetes. The remain-
ing 30% who were diagnosed with gestational dia-
betes had no identifiable risk factors. This 30%,
however, represents only 4 women of the 526 who
fully adhered to the screening protocol, or less
than 1%. Given that data on treatment of gesta-
tional diabetes in low-risk pregnancy are limited,
it is unclear whether it is important to identify
these four cases.
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CONCLUSIONS

There is no agreement regarding universal screening
of all pregnant women for gestational diabetes, and
there are some who question whether such screen-
ing should be done at all. We believe that identifica-
tion of women with gestational diabetes may be
important, but in the low-risk population of this
study, the prevalence of gestational diabetes in
women with no recognized risk factors was low. \\é
therefore conclude that in low-risk populations,
selectively administering the 1-hour OGTT only to
women with risk factors for gestational diabetes isa
preferable alternative to universal screening.
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