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OBJECTIVE — To estimate the percentage of pregnant women who would not be screened
and the percentage of women with gestational diabetes mellitus (GDM) who would possibly
remain undiagnosed if the American Diabetes Association’s (ADA’s) new selective screening rec-
ommendations are used rather than universal screening for GDM.

RESEARCH DESIGN AND METHODS — Since 1987, the University of Michigan
Health System has performed universal screening for GDM. In 1997, the ADA recommended
that women having all four of the following characteristics need not be screened: age <25
years, not members of an ethnic/racial group with a high prevalence of diabetes, normal body
weight, and no family history of diabetes. We studied a random sample of the 25,118 deliver-
ies at the University of Michigan between 1987 and 1997 to determine the prevalence of these
four characteristics in our obstetric population. We also studied the prevalence of these four
characteristics in 200 women who were diagnosed with GDM in the Endocrine Testing Unit
and delivered at the University of Michigan between 1987 and 1997.

RESULTS — Approximately 10-11% of women who delivered possessed all four low-risk
characteristics and would not have been screened for GDM according to the new ADA rec-
ommendations. Only 4% of women (5 of 141) with GDM who delivered and for whom data
on all four characteristics were reported possessed all four low-risk characteristics and would
not have been screened.

CONCLUSIONS — If the new ADA selective screening recommendations are used, few
women with GDM will be missed (4%) but approximately 90% of pregnant women will still

need to be screened for GDM.
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estational diabetes mellitus (GDM) is  (3). Appropriate diagnosis and manage-

defined as the onset or first recogni-

tion of glucose intolerance during
pregnancy (1). GDM is important in that it
poses a risk to the pregnant woman and
her infant. Women with GDM have an
increased risk of developing diabetes later
in life (2), and infants of mothers with
GDM are at increased risk for macrosomia

ment can improve outcomes (3,4).

In 1980, the First International Work-
shop-Conference on Gestational Diabetes
Mellitus recommended that all pregnant
women be screened for GDM (5). This
was reiterated by the Second and Third
International Workshop-Conferences in
1985 and 1991 (1,6). Until 1994, the
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American College of Obstetricians and
Gynecologists (ACOG) advocated selec-
tive screening for GDM. In 1994, ACOG
stated that whereas selective screening for
GDM may be appropriate in some clinical
settings such as teen clinics, universal
screening may be more appropriate in
other settings (7). ACOG further stated
that universal testing may be appropriate
in patient populations at high risk (7).

In 1997, the Expert Committee on the
Diagnosis and Classification of Diabetes
Mellitus, a committee of the American Dia-
betes Association (ADA), recommended
selective screening for GDM based on four
maternal characteristics (8). The following
characteristics were said to predict a low
risk of GDM: age <25 years, not a member
of an ethnic/racial group with a high preva-
lence of diabetes (e.g., Hispanic, Native
American, Asian, African-American), nor-
mal body weight, and no family history
of diabetes. To be excluded from screening,
a woman must possess all four of these
characteristics.

Several studies have examined the sen-
sitivity and specificity of historical risk fac-
tors (age, race, family history), clinical risk
factors (obesity, weight gain, hypertension,
glycosuria), and reproductive risk factors
(previous macrosomic infant, infant with
congenital anomaly, or fetal or neonatal
death) as screening indicators for GDM
(©9-14). In general, historical and clinical
risk factors were found to have low sensi-
tivity and specificity compared with the 50
g glucose challenge test (GCT), and reliance
on reproductive risk factors had the disad-
vantage of excluding from screening prim-
igravidas who otherwise might be at risk
for GDM. More recently; a study by Naylor
etal. (14) suggested that selective screening
might be preferable to universal screening;
however, the screening criteria that they
used differed from those recommended by
the ADA.

Unfortunately, no study has examined
the performance of the specific recommen-
dations put forth by the ADA in 1997.
Clearly, fewer screening tests will be per-
formed, but some women with GDM will
not be diagnosed if selective rather than
universal screening is employed. The pur-
pose of this study was to estimate the per-
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centage of pregnant women who would
not be screened and the percentage of
women with GDM who would not be
screened and therefore would possibly
remain undiagnosed if the ADA’s selective
screening recommendations were used.

RESEARCH DESIGN AND
METHODS — Since 1987, the Univer-
sity of Michigan has followed the recom-
mendations of the Second International
Workshop-Conference on Gestational Dia-
betes Mellitus. All pregnant women are
screened for GDM with a 50 g GCT
between 24 and 28 weeks of gestation
without regard to time of day or time of the
last meal (2). Plasma glucose levels are
measured 1 h after the glucose load, and
women who have a venous plasma glucose
=140 mg/dl are considered to have a pos-
itive screening test. Women who have a
positive screening test undergo a3-h 100 g
oral glucose tolerance test (OGTT). The
OGTT is performed in the morning after an
overnight fast following a 3-day prepara-
tory diet of at least 250 g of carbohydrate
per day. A positive 3-h OGTT is defined
using National Diabetes Data Group crite-
ria, that is, two or more venous plasma glu-
cose values meeting or exceeding 105
mg/dl fasting, 190 mg/dl at 1 h, 165 mg/dl
at2 h, or 145 mg/dl at 3 h.

To apply the new ADA selective screen-
ing recommendations, we first had to
define them more clearly. According to the
new ADA recommendations, Hispanics,
Native Americans, Asians, and African-
Americans are at increased risk for GDM.
Whites were therefore defined as the
race/ethnicity at no increased risk for GDM.
Normal body weight was not defined in the
recommendations. We defined normal
body weight according to World Health
Organization criteria as a prepregnancy
BMI <27 kg/m?. Prepregnancy BMI was
calculated using a woman’s weight and
height recorded at the time of a visit occur-
ring between 24 and 28 weeks’ gestation;
weight was then corrected for gestational
age using a standard weight gain of 1.60 kg
in the first trimester and 0.44 kg per week
in the remaining trimesters (15). We
hypothesized that calculating weight in this
manner would be more accurate than rely-
ing on self-reported prepregnancy weight
or last recorded prepregnancy weight, since
there were none recorded for many of the
patients. No family history of diabetes was
defined as no history of diabetes in a grand-
parent, parent, sibling, or child.

This study was reviewed and approved
by the University of Michigan Institutional
Review Board. Permission to proceed was
granted provided that participants signed a
form consenting to have their medical
records reviewed. That form was routinely
completed by women during inpatient
admissions for delivery.

To estimate how many fewer screening
tests would have been performed if the new
ADA selective screening recommendations
were employed, we determined what pro-
portion of women delivering at the Univer-
sity of Michigan had all four low-risk
characteristics. To identify all deliveries that
occurred at our institution between 1987
and 1997, we performed a computer search
using obstetric procedure codes associated
with deliveries: Intemationdl Classification of
Diseases, Ninth Revisiorprocedure codes
72 x (all forceps, vacuum, and breech deliv-
eries), 73.2 (version and extraction), 73.5
(manually assisted delivery), and 74.x (all
cesarean deliveries except those for ectopic
pregnancy and for termination of preg-
nancy). In this way, we identified 25,118
deliveries that occurred between 1987 and
1997. We used hospital administrative data
to determine the ages and races/ethnicities
of the women delivering. A total of 4,629
deliveries were to women who were <25
years of age and white. Since 12.5% were to
women classified as race “unknown/other,”
we analyzed the data both with them
excluded and with them included and clas-
sified as white. By doing so, we gained an
upper and lower approximation of the per-
centage of women who gave birth and who
were white. To estimate the proportion of
women delivering who had all four low-risk
characteristics, we took a random sample of
250 of the deliveries to women who were
both <25 years of age and white. This sam-
ple was identified by assigning random
numbers to the women who were <25
years of age and white and selecting the 250
women with the lowest random numbers.
We then reviewed the charts to identify the
proportion who had a prepregnancy BMI
<27 kg/m? and a negative family history of
diabetes; 224 records were available for
review. The proportion of women fulfilling
all four criteria was estimated as the product
of the proportion of women who delivered
between 1987 and 1997 who were white
and <25 years of age and the proportion of
women who had BMI <27 kg/m? and no
family history of diabetes in the subsample
of deliveries to women who were both
white and <25 years of age.

Williams and Associates

The proportion of women with GDM
who would not have been screened under
the new recommendations was estimated
from the records of women with GDM
identified through the Endocrine Testing
Unit who delivered at the University of
Michigan between 1987 and 1997. The
Endocrine Testing Unit diagnosed 200
women with GDM who underwent 210
deliveries at the University of Michigan (10
women with GDM had 2 deliveries each).
Data on age, race/ethnicity, height, weight,
and family history of diabetes were
abstracted from the medical records.
Women followed at off-site clinics were
screened and diagnosed using the same
protocols but at the off-site clinics. Since
they did not receive their OGTTs in the
Endocrine Testing Unit, they are not
included in the sample of women with
GDM who were studied. They were, how-
ever, included in the population delivering
at the University of Michigan.

RESULTS — A total of 25,118 deliveries
occurred at the University of Michigan
between 1987 and 1997. Of the 21971
deliveries with race/ethnicity specified, 4,629
(21.1%) were to women who were both
white and <25 years of age. If the women of
unknown race are classified as white, 22.3%
(5,601 of 25,118) would be classified as
both white and <25 years of age. In the ran-
dom sample of women who were both white
and <25 years of age, 171 records reported
the presence or absence of a family history
and both weight and height. Of these 171
records, 85 (49.7%) had no family history of
diabetes and a BMI <27 kg/m?. Therefore,
the estimate of the proportion of women
with all four low-risk characteristics is 49.7%
X 21.2% = 10.5% or 49.7% X 22.3% =
11.1%, depending how women of unknown
race are classified. The standard error of
these estimates is 1.6%.

The prevalence of low-risk characteris-
tics among the women with GDM is shown
in Table 1. The denominators indicate the
number of women for whom information
on a characteristic was available. Family
history of diabetes was the least likely of the
four characteristics to be recorded. One
hundred forty-one charts contained infor-
mation on all four characteristics, and five
women (4%) were determined to be at
low-risk for all characteristics. Therefore,
these women would not have been
screened and possibly would have
remained undiagnosed had selective rather
than universal screening been performed.
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Selective screening for GDM

Table 1—Percentage of women with GDM possessing one or more low-risk characteristics outcomes between women with GDM who

Low-risk characteristics

Women with GDM

Age <25 years
Negative family history of diabetes
BMI <27

White (not Hispanic, Native American, Asian, or African-American)

Age <25 years and negative family history
Age <25 years and BMI <27
Age <25 years and white

Age <25 years, BMI <27, and negative family history
Age <25 years, negative family history, and white

Age <25 years, BMI <27, and white

Age <25 years, BMI <27, negative family history, and white

20.0 (42/210)
38.5 (57/148)
55.0 (110/200)
73.8 (149/202)
4.7 (7/148)
8.0 (16/200)
16.3 (33/202)
3.5 (5/147)
4.9 (7/142)
7.8 (15/192)
3.5 (5/141)

Data are % (n/number of women for whom characteristics were available).

Finally, we assessed the treatment and
outcomes of the five cases with GDM who
would not have been detected if the new
ADA selective screening recommendations
were employed. Of these five women, one
had systemic lupus erythematosus (SLE)
and was receiving prednisone at the time of
her screen. There were no multiple gesta-
tions. None of the other women had previ-
ous history of GDM or other apparent risk
factors for glucose intolerance. During
pregnancy, three of the women with GDM
were treated with insulin, including the
woman with SLE. Two women developed
pre-eclampsia. There was one preterm
birth, and one woman had a cesarean deliv-
ery after a failed induction. All infants were
live born and none weighed >4,000 g.

CONCLUSIONS — The low-risk char-
acteristics recommended by the Expert
Committee on the Diagnosis and Classifi-
cation of Diabetes of the ADA appear to be
effective at predicting low risk for GDM. In
our study, only about 4% of women with
GDM who were identified by universal
screening would have been missed using
the ADA’s new selective screening recom-
mendations. On the other hand, 89-90%
of our obstetric population did not have all
four low-risk characteristics and therefore
would have been screened. The time and
possible confusion of applying these new
selective screening recommendations may
therefore outweigh the benefit in terms of
the number of screening tests saved.

As for the low-risk characteristics
themselves, our aim was not to improve on
them, but rather to test them as they were
proposed. Only about 20% of women with
GDM were <25 years of age. The combi-
nation of age <25 years and no family his-

tory of diabetes was present in only 5% of
women with GDM. The three characteris-
tics of age <25 years, no family history of
diabetes, and BMI <27 kg/m? were present
together in only 4% of women with GDM.
This was the same 4% who had all four
characteristics together. Whether race/eth-
nicity is an independent risk factor for
GDM is unknown. Two studies have found
race to be an independent risk factor for
GDM after adjusting for age and body
weight (16,17). Another study found race
to be an independent risk factor after
adjusting for age, body weight, and parity
(18). None have assessed race as a risk fac-
tor for GDM after adjusting for age, body
weight, and family history.

The question of whether to perform
universal or selective screening for GDM
depends largely on the perceived benefits of
detection. Those who advocate universal
screening tend to believe that the risks asso-
ciated with GDM are substantial and can be
reduced by diagnosis, treatment, and inten-
sified monitoring of maternal and fetal
well-being. Those who argue in favor of
selective screening tend to believe that with
modern obstetric practices, the risk to the
woman with GDM and her offspring is low,
even if GDM is undiagnosed. Advocates of
selective screening also tend to believe that
the risk factors for GDM account for much
of the increased morbidity associated with
GDM. Among the five women in our study
who had GDM but none of the four risk
factors, three (60%) required insulin for
management. In contrast, 35% (61 of 177)
of all women with GDM required insulin.
Therefore the five women without risk fac-
tors demonstrated at least as much glucose
intolerance as the women with risk factors.
Weeks et al. (11) found no difference in

did and did not have risk factors. In con-
trast, Langer and Mazze (19) and Maresh et
al. 20) found that obesity was an inde-
pendent risk factor for macrosomia. There-
fore, there seems to be some justification
for the notion that it is more important to
diagnose GDM in women who are obese.
Whether outcomes are worse for infants of
mothers with GDM who are older, are non-
white, or have a family history of diabetes
will require further study.

Finally, we wish to acknowledge that at
face value, the incidence of GDM in our
population appears low—most studies have
found the incidence of GDM to be 2-4%
using the same screening and diagnostic
criteria (21-23). The incidence of GDM in
our study appears low because the popula-
tion of women with GDM that we studied
and the population delivering at the Uni-
versity of Michigan were not identical.
Many women who deliver at our institution
receive care, including testing for GDM, at
off-site clinics, and records from those clin-
ics were not available for review. The pres-
ence of those women would have affected
direct comparisons between women with
GDM and all women delivering at the Uni-
versity of Michigan, but should not affect
our ability to determine the proportion of
women with GDM who would have been
missed through the Endocrine Testing Unit
or our estimate of the proportion of women
delivering at our institution who would not
have been screened under the new ADA
recommendations.

ADDENDUM — Since the submission
of this manuscript, the recommendations
of the 4th International Workshop Confer-
ence on Gestational Diabetes Mellitus have
been published (Metzger B, Coustan B, for
the Organizing Committee: Summary and
Recommendations of the 4th International
Workshop Conference on Gestational Dia-
betes Mellitus. Diabetes Care 21 [Suppl.
21:161-167, 1998). This group has rec-
ommended that in addition to screening
women with any one of the four character-
istics we have examined (age =25 years,
race/ethnicity with an increased prevalence
of diabetes, BMI =27 kg/m?, or family his-
tory of diabetes in a first-degree relative),
women should be screened if they have a
history of GDM or a poor obstetric out-
come. The workshop also recommended
new criteria for the diagnosis of GDM.
These include two or more venous plasma
glucose concentrations greater than or
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equal to the diagnostic cutpoints of 95
mg/dl fasting, 180 mg/dl at 1 h, 155 mg/dl
at 2 h, and 140 mg/dl at 3 h. To assess the
impact of these recommendations on our
findings, we thoroughly reviewed three
years of OGTT data. Between 1 January
1991 and 31 December 1993, 338 OGTTs
were performed and 104 were diagnostic of
GDM by the old criteria. Applying the new
criteria, 30 of the 234 that were initially
nondiagnostic were diagnostic for GDM.
This represents a 29% relative increase in
the incidence of GDM.

Of these additional 30 women diag-
nosed with GDM, 29 charts were available
for review. In this group, 20% (6 of 30)
were <25 years of age, 44% (11 of 25) had
no family history of diabetes, 37% (11 of
30) had a BMI <27 kg/m?, and 80% (24 of
30) were white. These characteristics are
similar to those of the women diagnosed by
the old criteria (Table 1). Among the addi-
tional women, the two selective screening
criteria of age <25 years and no family his-
tory alone would have resulted in the
screening of 28 of the 29 women (97%).
The woman who was <25 years old with
no family history of diabetes was also low-
risk for all of the other characteristics, i.e.,
she was white, had a BMI <27 kg/m?, and
had no prior history of GDM or poor
obstetric outcome. She was, however, on
glucocorticoid therapy during this preg-
nancy. It is therefore likely that she would
have been screened for GDM for that rea-
son, although it is not a stated risk factor.

In reviewing the pregnancy outcomes
of the additional women diagnosed by the
new criteria, we found the rate of macroso-
mia to be increased. Of the 29 pregnancies,
there was one spontaneous abortion. Of the
remaining 28 live births, 29% of the new-
borns (8 of 28) weighed >4,000 g. Among
the newborns of women diagnosed with
GDM by the old criteria, 13% (25 of 188)
weighed >4,000 g (P = 0.0001). Rates of
cesarean section also differed between the
additional women diagnosed by the new
criteria and those previously diagnosed
with GDM. Whereas only 7% of the addi-
tional women (2 of 28) diagnosed by the
new criteria were delivered by cesarean
section (despite the higher rate of macro-
somia seen in this group), 30% of women
(55 of 184) previously diagnosed with
GDM were delivered by cesarean section

(P =0.0001). This finding may represent a
labeling bias, that is, a woman labeled as
having GDM is more likely to be delivered
by cesarean section regardless of her infant’s
birth weight.

We conclude that the recommended
changes in the diagnostic cutpoints for GDM
will have a major impact on the incidence of
GDM. These changes appear to be war-
ranted based on the high incidence of
macrosomia among infants of affected moth-
ers. The recommended changes in the diag-
nostic cutpoints will not affect performance
of the low-risk criteria. If the six newly rec-
ommended selective screening criteria and
the new diagnostic criteria for GDM are
used, few women (~3%) with GDM will be
missed. It is likely, however, that few preg-
nant women (~10%) will have none of the
six selective screening criteria and will be
spared from screening for GDM.

References

1. Summary and Recommendations of the
2nd International Workshop-Conference
on Gestational Diabetes Mellitus. Diabetes
34 (Suppl. 2):123-126, 1985

2. OSullivan JB: Diabetes mellitus after GDM.
Diabetes29 (Suppl. 2):131-135, 1991

3. Langer O, Rodriguez DA, Xenakis EM]J,
McFarland MB, Berkus MD, Arredondo F:
Intensified versus conventional manage-
ment of gestational diabetes. Am ] Obstet
Gynecoll70:1036-1047, 1994

4. Buchanan TA, Kjos SL, Schaefer U, Peters
RK, Xiang A, Byrne J, Berkowitz K, Mon-
toro M: Utility of fetal measurements in the
management of gestational diabetes melli-
tus. Diabetes Care21 (Suppl. 2):B99-B106,
1998

5. Summary and Recommendations of the
International Workshop-Conference on
Gestational Diabetes Mellitus. Diabetes Care
3:499-501, 1980

6. Summary and Recommendations of the
3rd International Workshop-Conference on
Gestational Diabetes Mellitus. Diabetes40
(Suppl. 2):197-210, 1991

7. ACOG technical bulletin: Diabetes and
pregnancy. Number 200, December 1994.
Int J Gynecol Obstet8:331-339, 1995

8. The Expert Committee on the Diagnosis
and Classification of Diabetes Mellitus:
Report of the Expert Committee on the
Diagnosis and Classification of Diabetes Mel-
litus. Diabetes Care20:1183-1197, 1997

9. O’Sullivan JB, Mahan CM, Charles D,
Dandrow RV: Screening criteria for high

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Williams and Associates

risk gestational diabetic patients. Am J
Obstet Gynecol 16:895-899, 1973

Lavin JP, Barden TP, Miodovnik M: Clinical
experience with a screening program for
gestational diabetes. Am ] Obstet Gynecol
141:491-494, 1981

Weeks JW, Major CA, Veciana M, Morgan
MA: Gestational diabetes: does the presence
of risk factors influence perinatal outcome?
Am J Obstet Gynecol71:1003-1007, 1994
Coustan DR, Nelson C, Carpenter MW,
Carr SR, Rotondo L, Widness JA: Maternal
age and screening for gestational diabetes: a
population based study. Obstet Gynecol
73:557-560, 1989

Marquette GP, Klein VR, Repke JT, Niebyl
JR: Cost-effective criteria for glucose screen-
ing. Obstet Gynecob6:181-184, 1985
Naylor CD, Sermer M, Chen E, Farine D:
Selective screening for gestational diabetes
mellitus. N Engl ] Med337:1591-1596,
1997

National Academy of Sciences: Nutrition
During Pegnancy Washington, DC,
National Academy Press, 1990, p. 430
Dooley SL, Metzger BE, Cho NH: Gesta-
tional diabetes mellitus: influence of race
on disease prevalence and perinatal out-
come in a U.S. population. Diabetes 40
(Suppl. 2):25-29, 1991

Green GR, Pawson IG, Schumacher LB,
Perry J, Kretchmer N: Glucose tolerance in
pregnancy: ethnic variation and influence
of body habitus. Am J Obstet Gynecol
163:86-92, 1990

Dornhorst A, Paterson CM, Nicholls JSD,
Wadsworth J, Chiu DC, Elkeles RS, John-
ston DG, Beard RW: High prevalence of
gestational diabetes in women from ethnic
minority groups. Diabet Med 9:820-825,
1992

Langer O, Mazze R: The relationship
between large-for-gestational-age infants
and glycemia control in women with dia-
betes. Am J Obstet Gynecol59:1478-1483,
1988

Maresh M, Beard RW, Bray CS, Elkeles RS,
Wadworth J: Factors predisposing to and
outcome of gestational diabetes. Obstet
Gynecol74:342-346, 1989

Engelgau MM, German RR, Herman WH,
Aubert RE, Smith PJ: The epidemiology of
diabetes and pregnancy in the U.S., 1988.
Didabetes Care18:1029-1033, 1995

CDC: Prenatal care and pregnancies com-
plicated by diabetes: U.S. reporting areas,
1989. MMWR42:119-122, 1993

Coustan DR: Gestational diabetes. In Dia -
betes in America2nd ed. National Diabetes
Data Group, Ed. Bethesda, MD, NIH, 1995

DIABETES CARE, VOLUME 22, NUMBER 3, MARCH 1999

421

20z Iudy 2| uo 3sanb Aq ypd° 1 26.6001/6288Y /81 ¥/€/2T/ipd-a10lie/a1e0/W0D IIeydIaA|IS BPE//:d)Y WOl papeojumod



