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Screening for Gestational Diabetes Mellitus:
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Gestational diabetes mellitus (GDM) occurs in 1% to
3% of pregnant women. Generally, the clinical focus in
these cases is on intermediate outcomes such as mac-
rosomia, hypoglycemia, or hypocalcemia. Only mac-
rosomia is consistently associated with gestational dia-
betes, yet the risks of macrosomia such as shoulder
dystocia and birth injury are highly variable.

The screening test and the reference standard, the oral
glucose tolerance test, are problematic in that there are
no standardized testing procedures or definitive criteria
for diagnostic interpretation and poor reproducibility
of test results.

There have been no methodologically sound random-
ized controlled trials of therapy for GDM. Studies that

Gestational diabetes mellitus (GDM) is defined as “car-
bohydrate intolerance of variable severity with onset or
first recognition during the present pregnancy.”l In
North America, there are two schools of thought as to
who should be screened for this condition. One bases the
decision to screen on certain obstetrical risk factors and
maternal factors such as age and obesity.2’3 The other
suggests that all pregnant women should be screened.l4

Cadman et al5 suggest seven criteria for assessing the
evidence when evaluating a screening program (Table 1).
As there have been no randomized trials to evaluate the
efficacy of screening, this paper considers the criteria of
burden of illness, screening tests, and treatment. If find-
ings for these three areas are inconclusive or unsatisfac-
tory, then the other criteria are not relevant.
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attempted randomization show, however, that therapy
reduces the incidence of macrosomia, which is an inter-
mediate outcome.

A critical review of the literature revealed that there is
insufficient evidence to justify routine screening for
gestational diabetes. A reassessment of the relation be-
tween maternal glucose levels in pregnancy and neona-
tal outcomes is needed to determine if there are cor-
rectable adverse outcomes. In the meantime,
management should be based on careful assessment of
each individual pregnancy.

Key words. Diabetes, gestational, mass screening; preg-
nancy complications; fetal macrosomia. (/ Fam Proa
1993; 37:277-283)

The Burden of Illness

The burden of illness imposed by GDM is assessed in
terms of its magnitude and severity. The most quoted
prevalence of gestational diabetes is 2% to 3%2 with a
range 0f 0.31%6 to 37.4%.7 One reason for such a large-
range is the type of population studied. For example,
higher rates of GDM are found in hospital-based popu-
lations because of problems such as referral-filter bias and
expectation bias.8 (Definitions of types of bias arc de-
tailed in Table 2.) In one study based in obstetrician
offices, the rate of GDM was 2% .9 In three community-
based studies the prevalences were 0.31%,6 1.2%,10 and
3.1%.11 Variations in the screening criteria, screening
tests, and diagnostic criteria for the oral glucose tolerance
test (OGTT) all affect prevalence. This latter point was
illustrated in one study12 in which women who were
tested for GDM using the National Diabetes Data
Group13 criteria were reevaluated using a 75-g OGTT
and the World Health Organization diagnostic criteria.14
The prevalence of GDM was almost halved, with only
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Table 1. Criteria for the Assessment of a Screening Program

T Has effectiveness of the screening program been demonstrated in
a randomized trial?

2. Does current burden of suffering warrant screening?

3. Is there a good screening test?

4. Are efficacious treatments available?

5. Can the health care system cope with the screening program?
6. Does the program reach those who would benefit from it?

7. Will positive screenees comply with subsequent advice and
interventions?

Adapted from Cadman D, Chambers L, Feldman W, Sackett D. Assessing the
effectiveness of community screening programs. JAM A 1984; 251:1580-5.
©1984 American Medical Association. Used with permission.

45.4% in whom GDM had been diagnosed testing pos-
itive on the second OGTT. The community-based stud-
ies suggest that the prevalence is probably low. Given its
low frequency, is gestational diabetes o f sufficient severity
in terms of perinatal mortality rate (PMR) and morbidity
to warrant universal screening?

The PMR ascribed to gestational diabetes ranges
from 0% 15 to 28.5%,16 but three major factors affect
these ranges. First is the general decline in the prenatal
mortality rate to the current overall perinatal mortality
rate in Canada of 0.21% .17 Second, studies often have
insufficient power to determine whether the PMR is
significantly higher in women with GDM because of
inadequate numbers of subjects. Third, a review of the
literature demonstrates that studies have failed to control
for other prognostic factors. The perinatal mortality rate
is closely related to neonatal weight and gestational
age,l6.18 and these were often not controlled for in the
analyses of studies. Given the variability in PMR attrib-
uted to gestational diabetes, only studies that consider
the above three factors will allow determination of the
actual PMR directly related to gestational diabetes.

Macrosomia is the most common condition cited in
perinatal morbidity. The reported rate in infants of
women with gestational diabetes varies from 0.7% 19 to
47.4% ,20 depending on the criteria for the diagnosis of
macrosomia. A review of many studies2l revealed a
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higher incidence of macrosomia in infants of woren
with gestational diabetes when compared with a contrd
group, regardless of how the control group was daived
In contrast to population data,22 the mean birthweightof
infants of gestational diabetics in the United States v
3466 g, compared with a mean birthweight for rnomd
infants of 3336 g. The clinical significance of this 130-g
difference is unknown.

The real question is whether a macrosornic infants
at any increased risk compared with a normal-weight
infant. Shoulder dystocia is often quoted as a cose
quence of macrosomia. However, in three case-control
studies that compared macrosornic infants with rnomd
infants, macrosornic infants were 3 times,23 9 times,
and 19 times25 more likely to have shoulder dystocia tren
controls. In another case-control study,26 there wes a
statistically significant increase of shoulder dystocia &
birthweight increased. Neonates greater than 4000 g
were 13.17 times more likely to have shoulder dystoda
than those with birthweights of less than 4000 g (relative
odds). This wide variation in rates raises questions aout
the methodology of the studies and the definitions o
shoulder dystocia.

Another effect of macrosomia is birth trauma. Stud-
ies suggest that birthweight may be related to hith
traumaz27-28 but the relation is unclear given the variation
in rates between the studies. Rates for fractured clavicles
and brachioplexus injuries in macromsomic infants com
pared with controls were 0.17% vs 0.05%, and 0.1% \s
0.01%, respectively.28 Birthweight is not the only factor
involved. In one study in which there was an overall hirth
injury rate of 0.26%, two thirds of the neonates inured
were less than 4000 g.29 For the mother, there isan
increased cesarean section rate ifthe infant is IMACrosornic
(24.7% wvs 10.9% in controls25). Given that current
methods for estimating birthweight prior to delivery ae
imprecise, it is not known whether the increased rateis
related to the actual size of the infant or anticipation by
the physician of a difficult delivery. Also, the quoted
increased risks of postpartum hemorrhage,25 failure ©
progress,3l etc, are all determined using a case-control
approach, which tends to overestimate the effect.8

Finally, gestational diabetes is not the only cause for

Table 2. Types of Biases in Studies on Gestational Diabetes Mellitus

Term Definition

Referral filter bias Concentration of rarer diagnoses increases as a group of subjects is
referred from primary to tertiary care

Expectation bias Systematic erring by observers to conform to prior expectations

Diagnostic suspicion bias Knowledge of subject’s prior history may influence the intensity

and outcome of the diagnostic process

Based on data from Sackett et al.8
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macrosomia. Maternal age, weight, and multiparity are
highly correlated to birthweight.® For example, in one
study using regression analysis, only 4% of birthweight
wes attributable to maternal glucose tolerance.33 More
recendy, Spellacy et al34 reported that the incidence of
macrosomia was 3 per 1000 for women with GDM,
compared with 25.8 per 1000 for obese women.

Hypoglycemia is another frequendy cited cause of
neonatal morbidity in infants of women with GDM. In
the literature the incidence ranges from 0% 35to 20%.36
There are several problems with the studies reviewed.21
The study samples are too small to control for confound-
ing variables such as gestational age and birthweight.
This may be critical, given that one study37 reported an
incidence o f hypoglycemia 0f 66.7% in infants who were
srell for gestational age, compared with only 4.2% in
infants who were large for gestational age. Populations
are occasionally mixed, with some mothers developing
GDM and some with preexisting diabetes mellitus.38
Furthermore, studies do not clearly show whether testing
isroutine or done only when the neonate is symptomatic.
Ore study39 illustrates the impact of this diagnostic sus-
picion bias; the incidence of hypoglycemia was 16% in
routine testing vs 9% when only symptomatic infants
were tested. In addition, maternal treatment with insulin,
which many gestational diabetics receive, may40 or may
not4l increase the incidence of hypoglycemia.

The short- and long-term effects of hypoglycemia
are unclear. The risk for long-term damage appears re-
lated to the occurrence of a hypoglycemic seizure42 or
recurrent hypoglycemia.43 There is little data on the
prognosis for patients with mild or asymptomatic hypo-
glycemia.44

Hypocalcemia, postulated to occur secondarily to
hypoglycemia,45 is the next most commonly cited neo-
natal complication of GDM, with a reported occurrence
of 0%35 to 10%.46 Generally, as the study quality in-
creases, the rate falls. In one cohort study47 the rate was
0%. Finally, hyperbilirubinemia of >12 mg/dL in infants
of mothers with GDM ranged from 6%48 to 50.6%,49
with a similar range for normal infants. This finding
suggests that a diagnostic suspicion bias was occurring,
or there was variation in the level of bilirubin considered
abnormal, or the population was considered to be at high
risk for other reasons. Even if there was a high incidence,
it may not be important, as pointed out by Dixon,50 in
his review of hyperbilirubinemia, which showed a lack of
risk associated with levels of bilirubin below 20 mg/dL.

The literature is unclear about the frequency of
lethal or potentially harmful outcomes to the neonate of
agestational diabetic. The result is a focus on interme-
diate outcomes such as macrosomia or biochemical
changes in the fetus. These outcomes are monitored, as
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they are thought to be predictors of lethal or potentially
harmful outcomes. Macrosomia confers an increased risk
of birth trauma on the fetus, but the extent of this is
unclear. Hypoglycemia, hypocalcemia, and hyperbiliru-
binemia are not harmful except in very’ specific circum-
stances, and the rare occurrence of this harm does not
justify the screening of all pregnant women.

The Screening Test

There are two competing strategies: screening all preg-
nant women or only those at increased risk. Do the risk
factors in the Canadian guidelines2 predict the presence
of gestational diabetes? In only one study51 were the risk
factors directly linked to gestational diabetes that had
been determined by an OGTT. Calculation gives a pos-
itive likelihood ratio of 1.75 and a negative likelihood
ratio of 0.28. This means that a person with a positive
test is only 1.75 times more likely to have GDM when
tested with an OGTT than a person with a negative test.
A likelihood ratio for a positive test greater than 6
indicates an acceptable diagnostic test, which means that
the presence of risk factors is not a good indicator of the
presence of gestational diabetes.52

The most common screening test used is the 50-g
glucose challenge test (GCT). In Table 3, likelihood
ratios suggest that this screening test was only a fair
predictor of gestational diabetes in two of the four stud-
ies.5354 Yet, other results from O’Sullivan’s study54 and
another study% indicate that it is a poor test. Part of the
problem may be that the screening test56 and the OGTT
may not be reproducible.57

The OGTT is the reference standard for the diagno-
sis of gestational diabetes; however, a number of factors
have been shown to affect the OGTT.2L Only three major
factors are considered here. First, two studies5859 have
shown that the intrasubject variation is equal to or
greater than the intersubject variation. This means that
either the test is not reliable or that glucose tolerance is
not a stable measure; therefore, as in the evaluation for
hypertension, several readings arc necessary to assess the
patient’s true status. The second factor is blood glucose
measurement. The original values from O’Sullivan and
Mahan’s60 work were assessed using whole blood and the
Nelson Somogyi method. Problems exist with convert-
ing whole blood values to venous or capillary values, as
well as with comparing blood glucose readings obtained
by different analytic methods. Furthermore, the National
Diabetes Data Group criteria are an incorrect transfor-
mation of the original O’Sullivan and Mahan figures.61
The third factor is the variation in criteria used for
diagnosis of gestational diabetes. For example, the level
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Fable 3. Ability of 50-g Glucose Tolerance Test (ie, O’Sullivan Test) to Predict Gestational
Diabetes Mellitus as Diagnosed by a Subsequent Oral Glucose Tolerance Test

Likelihood
Ratio for a

Likelihood
Ratio for a

1-Hour Blood Glucose
Result Needed for

Study a Positive Test Positive Test Negative Test
O’Sullivan et al53* >130 mg/dL 6.07 0.24
O’Sullivan54 >130 mg/dL 3.75 0.625
O’Sullivan® >130 mg/dL 7.0 0.24
Carpenter5s >130 mg/dL 3.8 0.11

(and maternal age >25 years)

M positive test is 6 times more likely to occur in patients withgestational diabetes mellitus (GDM) compared with patients without
G DM while a negative test is approximately 0.2 times as likely to come from patients with GDM asfrom patients without GDM.
For agood diagnostic test, the likelihood ratio for a positive test should begreater than 6, and for a negative test, less than 0.1.
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of the 2-hour blood glucose on the oral glucose tolerance
test ranges from 130 mg/dL52 to 165 mg/dL.1

The final problem is that original values for diagno-
sis were derived in the 1950s from an atypical popula-
tion59 and were based on their ability to predict future
non-insulin-dependent diabetes mellitus in the mother.
In the early 1970s, these diagnostic criteria for gesta-
tional diabetes were endorsed in the belief that they
predicted neonatal outcome, a purpose for which they
were not originally developed.

Effective Treatment

Finally, are there effective treatments for GDM? Accord-
ing to Sackett et al,8 the optimal method of assessing
therapy is through a randomized controlled trial. Four
randomized trials comparing the benefits of therapy with
no therapy in gestational diabetes have been conducted
(Table 4). However, problems exist with the randomiza-

tion processes used in all four studies; the processes vae
incomplete,62 unclear,63 or not truly randomized.1
Therefore, the results reported may have resulted frar
preexisting differences between groups not accounted for
in the randomization process. Also, the use of uige
populations12 and the use of unique criteria for te
diagnosis of gestational diabetes62 further limits the gt
eralizability of the reported results. This means that tree
are no reliable data proving the benefit of diet and irsuin
therapy in gestational diabetes; a conclusion also reeded
by the US Preventive Services Task Force.t4

The only consistent finding in the four studies wase
reduction in macrosomia, which is an intermediate au:
come. To place this benefit in clinical perspective, efect
size,65 which is a measure of the impact of treatment a
outcome, was calculated from two studies.6266 Wk
mean birthweight, the effect size was -0.176 @
-0.13,62 comparing the control group with the diet ao
insulin treatment group in the latter study. Combining
the effect sizes for both studies, the overall impact d

Table 4. Randomized Controlled Trials Reporting Therapy for Women with Gestational Diabetes

No. of
Study
Study Participants Intervention
Coustan & Lewis62 72 No treatment vs treatment with
diet vs treatment with diet
and insulin
O’Sullivan et al63 943 No treatment vs treatment with
diet vs treatment with diet
and insulin
O’Sullivan et al66 229 Routine care vs insulin
Li et all2 158 No treatment vs treatment with

diet

GDM denotesgestational diabetes mellitus; PM R, perinatal mortality rate.
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Study

Problems Conclusions

Less macrosomia in diet ad
insulin group

28% of sample not randomized.
Unique criteria for diagnosis of
GDM

Decrease in PMR microsomia
in diet and insulin group

Unclear if random or alternatively
allocated. Confusion over
control group selection. PMR
rate high in control group

Random allocation. Study No significant difference in
stopped early PMR

Small decrease in birthweight
and gestational age in
treated group

Assignment alternate. Unique
population (24.4% lost to
follow-up)
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treatment is a reduction in birthweight of 87 g. A de-
crease of this limited magnitude is of questionable clinical
significance.

Conclusions

Insummary: (1) there is uncertainty about the burden of
iliness of GDM, (2) major problems exist with the
screening test and reference standard, and (3) there are
no methodologically sound trials of therapy. As there are
no answers to questions raised by criteria 1, 2, and 3
(Table 1), there is no rationale for pursuing criteria 4, 5,
and 6. Therefore, based on the evidence available, rou-
tine screening for gestational diabetes cannot be sup-
ported.

The same conclusion was reached by the Canadian
Task Force on the Periodic Health Examination. They
state, “Universal screening with the 50-g GCT has not
been demonstrated to be superior, yet it can carry con-
siderable costs.”32" p 422

These costs were examined by Santini and Ales,67
who state that to prevent one case of macrosomia, 3716
women would need to be screened. As part of the fol-
low-up of those screened, 58 women would have 15 or
more antenatal visits. All total, an extra 250 women
would have had supplemental tests such as ultrasonogra-
phy, and 134 more women would have had a primary
cesarean section than in an unscreened population.

As well, there are psychological costs. One study,68
using a qualitative research design, showed that women
diagnosed with GDM experience considerable guilt and
anticipatory anxiety about future problems with the fe-
tus. There is life disruption from frequent health care
visits and changes in food preparation and eating.

Given that the only proven experimental benefit of
screening for GDM is a decrease in the incidence of
macrosomia, and that there is the potential for harm, the
key issue is whether the benefit of a universal screening
program is of sufficient magnitude and clinical value to
justify routine screening of all pregnant women.64-, 99

The conclusion that there is insufficient evidence to
support universal screening for GDM differs from con-
sensus-based recommendations from organizations such
& the Society of Obstetricians and Gynecologists of
Canada,2 the American College of Obstetricians and Gy-
necologists,3 and the American Diabetic Association.4-69
The principal reason for the difference in conclusions is
that specific rules for assessing the quality of evidence
were applied to reach the above recommendation, a
process that differs from that usually used in consensus
conferences.

This does not mean that gestational diabetes has no
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impact on the neonate. Rather, it implies a need to move
from a position of advocating universal screening to one
that emphasizes use of basic clinical guidelines to avoid
the use of unproven screening in the majorin' of women.
One author,70 commenting on the Canadian Periodic
Health Task Force recommendations, states that the ben-
efit of evidence-based reports is that both positions are
reasonable: to screen or not to screen. However, these
two approaches to GDM already exist. Gabbe and
Landon,7l in a sun'ey of subspecialists, showed that 10%
do not screen all patients for GDM.

Given an unscreened population and a lack of good
evidence o f harm occurring from GD M, it would be both
feasible and ethical to conduct further studies to deter-
mine what the relation is between the subdiabetic eleva-
tions of maternal glucose seen in GDM and neonatal
outcomes. Until such evidence is available, a selective
screening approach emphasizing assessment of individual
risk factors and monitoring of the mother and fetus as
each pregnancy evolves should guide physicians in the
management of this condition.
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