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Once pregnancy is over, the implications
of gestational diabetes mellitus (GDM)
for the future health of the mother

comprise potential re c u rrence of GDM in
subsequent pregnancies (1), increased risk
for development of type 1 (2) or type 2 (3)
diabetes, and possibly, association with other
c a rdiovascular risk factors (dyslipidemia,
h y p e rtension, abdominal obesity) that con-
stitute the metabolic syndrome (4).

The incidence of diabetes among wo-
men with a history of GDM has been
re p o rted to range from 3 to 65% (5). The
dispersion in re p o rted incidence rates
results from ethnic variation, lack of uni-
f o rmity in diagnostic criteria for GDM, dif-
f e rent means used to define diabetes
outside pre g n a n c y, diversity in follow-up
practices, characteristics of women lost to
follow-up, and diff e rences in statistical
management of data.

Several predictors of diabetes after a
GDM pregnancy have been identifie d :
severity of glucose intolerance during pre g-
nancy (6) and immediately postpartum (7),
insulin re q u i rement during pregnancy (8),
earlier diagnosis during pregnancy (9),
family history of diabetes (10), re c u rre n c e
of GDM and increasing parity (8), matern a l
age (11), pre p regnancy obesity (12) and
weight gain during (13) and after pre g n a n c y
(14), presence of islet cell antibodies (2), and
d e l i v e ry of a macrosomic infant (15).

This study presents the results of early
p o s t p a rtum metabolic assessment in 788
women with GDM. Factors that may iden-
tify women who will develop diabetes after
p regnancy are analyzed, and association of
p o s t p a rtum glucose tolerance with other
components of the metabolic syndrome is
i n v e s t i g a t e d .

RESEARCH DESIGN AND
M E T H O D S
This re s e a rch was conducted in the Dia-
betes and Pregnancy Unit at the University
Hospital La Paz in Madrid, where a total of
1,425 Caucasian women with singleton
gestations have been seen for the manage-
ment of GDM between 1987 and 1997. In
the event of there having been a subse-
quent pregnancy complicated by GDM in
the same woman during the years of the
s t u d y, only the first GDM pregnancy is
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Early Postpartum Metabolic Assessment in
Women With Prior Gestational Diabetes

O R I G I N A L  A R T I C L E

O B J E C T I V E — To present the results of early postpartum metabolic assessment in women
with gestational diabetes mellitus (GDM), to determine predictive factors for subsequent dia-
betes, and to investigate the association of postpartum glucose tolerance with other compo-
nents of the metabolic syndro m e .

RESEARCH DESIGN AND METHODS — A total of 788 women were evaluated 3–6
months after a GDM pre g n a n c y. A 75-g oral glucose tolerance test (OGTT) was perf o rm e d .
C h o l e s t e rol, HDL cholesterol, triglycerides, blood pre s s u re, BMI, and body fat distribution were
assessed. Clinical and obstetric history, baseline variables at the diagnosis of GDM, metabolic
c o n t rol during pre g n a n c y, and index pregnancy outcome were compared in women with dia-
betes and women without diabetes (American Diabetes Association [ADA] criteria) after pre g-
n a n c y. Multivariate logistic re g ression analysis was used to ascertain independent predictors of
subsequent diabetes. Correlation coefficients were assessed between postpartum glucose tol-
erance and lipid levels, blood pre s s u re, BMI, and body fat distribution.

R E S U LT S — A c c o rding to ADA criteria, 588 (74.6%) women were normal, 46 (5.8%) had
i m p a i red fasting glucose, 82 (10.4%) had impaired glucose tolerance, 29 (3.7%) had both
i m p a i red fasting glucose and impaired glucose tolerance, and 43 (5.4%) had diabetes. Pre p re g-
nancy obesity, re c u rrence of GDM, gestational age at diagnosis of GDM, glucose values in the
100-g OGTT, number of abnormal values in the 100-g OGTT, fasting C-peptide levels in pre g-
n a n c y, C-peptide/glucose score in pre g n a n c y, insulin re q u i rement in pre g n a n c y, 3rd trimester
H b A1 c levels, and macrosomia diff e red significantly in women with subsequent diabetes. Inde-
pendent predictors of postpartum diabetes were pre p regnancy obesity, C-peptide/glucose
s c o re during pre g n a n c y, and the number of abnormal values in the 100-g diagnostic OGTT. The
a rea under the postpartum glucose curve was positively associated with BMI, waist circ u m-
f e rence, waist-to-hip ratio, triglycerides, and systolic and diastolic blood pre s s u re s .

C O N C L U S I O N S — Low C-peptide/glucose score during pregnancy together with pre p re g-
nancy obesity and severity of GDM (number of abnormal values in the 100-g diagnostic OGTT)
a re independent predictors of subsequent diabetes. Our data suggest that re g a rdless of obesity
and severity of GDM, a b-cell defect increases the risk of postpartum diabetes. The association
of postpartum glucose tolerance with triglyceride levels, blood pre s s u re, obesity, and re g i o n a l
distribution of body fat suggests that postpartum glucose intolerance anticipates a high-risk car-
diovascular pro file that comprises other risk factors besides diabetes. 
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c o n s i d e red. Of these women, 788 (55.2%)
have attended the initial postpartum meta-
bolic assessment.

In the absence of pre g n a n c y, there are
no specific screening programs for diabetes
in our environment. The prevalence of
known diabetes in the Madrid population is
2.2% (0.17% for type 1 diabetes) and 1.66%
for the age-group 30–59 years (16). Other
studies in the Spanish population (30–44
years) have shown rates of 0.5% known
diabetes and 1.4% unknown diabetes (17).

Selective screening for GDM with a 50-g
oral glucose challenge test (GCT) was per-
f o rmed in the first visit to the pre g n a n c y
clinic if historical risk factors were pre s e n t
(advanced maternal age, obesity, family his-
t o ry of diabetes, previous GDM, history of
poor obstetric outcome). Unless diagnosed at
an earlier stage of pre g n a n c y, all women had
a GCT at 24–28 weeks’ gestation. A positive
s c reen was defined as a 1-h glucose value
$140 mg/dl (7.8 mmol/l). Each woman
with a positive screen was given a fasting 3-h
100-g oral glucose tolerance test (OGTT).
The diagnosis of GDM was made using the
criteria of the National Diabetes Data Gro u p
(18). GDM was subclassified according to
fasting glucose value as follows: class A1:
,105 mg/dl (5.8 mmol/l); class A2:
105–129 mg/dl (5.8–7.2 mmol/l); and class
B1: $130 mg/dl (7.2 mmol/l) (11).

All women with a diagnosis of GDM
received nutrition counseling and were given
a dietary regimen, with individualized caloric
intake, including 50% of calories from car-

bohydrates, 30% from fat, and 20% fro m
p rotein. Home blood glucose monitoring
was perf o rmed by the patients on altern a t e
days. Insulin therapy was recommended 
on the basis of a fasting blood glucose 
$105 mg/dl (5.8 mmol/l) or a 2-h post-
prandial glucose $120 mg/dl (6.7 mmol/l)
on two or more occasions.

Patients’ age, family history of dia-
betes, re c u rrence of GDM, stated pre p re g-
nancy weight, parity, and history of
obstetric outcome (stillbirth, congenital
m a l f o rmations, pre t e rm delivery, macro-
somia, and repeated abortions) were
re c o rded. Pre p regnancy obesity was
d e fined as a BMI $27 kg/m2. Characteris-
tics of the index pregnancy included ges-
tational age at the time of diagnosis of
GDM, glucose levels of the diagnostic
O G T T, mean HbA1 c levels during the 3rd
trimester of pre g n a n c y, fasting and 2-h
postprandial C-peptide levels (standard
mixed breakfast, 350 kcal; perf o rmed at
28–34 weeks’ gestation), insulin re q u i re-
ment, and insulin dose (U/kg). The fol-
lowing data of pregnancy outcome were
analyzed: infant weight ascertained as
m a c rosomia (.4 kg), infant considere d
l a rge for gestational age (LGA) (.90th per-
centile), and infant birth weight ratio
(actual weight at birt h / 5 0 t h - p e rc e n t i l e
weight for gestational age) (birth weight
p e rcentiles were derived from the Battaglia
and Lubchenco growth standards [19]);
neonatal hypoglycemia (,30 mg/dl for
t e rm delivery and ,20 mg/dl for pre t e rm

d e l i v e ry, during the first 48 h); birth trauma
( f r a c t u red clavicles, Erb’s palsy, cephalhe-
matoma); and congenital malform a t i o n s .

All women who deliver a pregnancy
complicated by GDM at our unit are
advised to return for metabolic testing. A
standard 75-g OGTT is performed 3–6
months postpartum, after lactation is con-
cluded. Results of the OGTT were evalu-
ated according to both the 1985 World
Health Organization (WHO) criteria (20)
and the 1997 American Diabetes Associ-
ation (ADA) criteria (21). Postpart u m
metabolic assessment also included cur-
rent weight, height, waist and hip cir-
c u m f e rences (22), blood pre s s u re, and
fasting serum lipid concentrations.

Plasma glucose was enzymatically
m e a s u red on an automated analyzer
(Hitachi 704; Boehringer- M a n n h e i m ,
Indianapolis, IN). Cholesterol and triglyc-
eride levels were determined using enzy-
matic assays (Kit CHOL-PAP and Kit
GPO-PAP; Boehringer-Mannheim). HDL
c h o l e s t e rol levels were measured using
an enzymatic assay, after precipitation of
LDLs and VLDLs with dextran sulfate (Kit
CHOL-HDL; Sclavo Diagnostici, Sienna,
Italy). HbA1c values were determined by
h i g h - p e rf o rmance liquid chro m a t o g r a p h y
(Biorad, Richmond, CA). C-peptide levels
w e re measured by radioimmunoassay
(Medgenix Diagnostics, Brussels, Bel-
gium). The C-peptide/glucose score was
calculated as the ratio of C-peptide
(ng/ml) to glucose (mg/dl) 3 100 (23).

Table 1—Clinical and obstetric characteristics of GDM patients who did or did not attend metabolic testing after pregnancy

GDM patients

With follow-up Without follow-up P value

n 788 637 —
Age (years) 33.1 ± 11.7 32.4 ± 5.16 NS
Prepregnancy BMI (kg/m2) 25.9 ± 16.7 25.8 ± 10.3 NS
GDM class

A1 81.9 78.3 NS
A2 14.9 18.1 NS
B1 3 3.4 NS

Recurrence of GDM 10.5 11.9 NS
Family history of diabetes 50.7 50.7 NS
Previous macrosomia 10 15.1 ,0.01
Previous perinatal mortality 6.4 8.2 NS
Insulin therapy 49.4 36.6 ,0.001
Gestational age at diagnosis of GDM (weeks) 26.4 ± 6.4 27.4 ± 6.4 ,0.01
Index pregnancy outcome

Large for gestational age 11.1 10.1 NS
Congenital malformations 2.3 2.3 NS

Data are means ± SD or %, unless otherwise indicated. Continuous variables are compared using independent-samples Student’s t test, and discrete variables are
compared using x2 and Fisher exact tests.
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Postpartum area under the glucose curve
was calculated by the trapezoidal method.

Statistical analyses were conducted
using R-Sigma version 2.0 statistical soft-
w a re (1990, Horus Hard w a re, Madrid,
Spain). Independent-samples Student’s t
test was used to compare continuous vari-
ables. x2 and Fisher exact tests of signifi-
cance were used to compare discre t e
variables. For each categorical variable, the
odds ratio and the 95% CI were obtained
f rom frequency tables. Multivariate logistic
re g ression analysis was perf o rmed to select
the significant factors when the variables
w e re considered jointly. Associations
between the postpartum glucose are a
under the curve and variables related to
the metabolic syndrome were determ i n e d
using linear correlation coefficients. Results
have been expressed as percentages or as
means ± SD. A P value ,0.05 was consid-
e red signific a n t .

Ethical approval for this re s e a rch was
p rovided by the Hospital Ethical Commit-

tee, and informed consent was obtained
f rom all subjects.

R E S U LT S — Of the 1,425 women with
GDM, 788 (55.2%) participated in the
p o s t p a rtum examination (4.2 ± 1 month
after delivery). Table 1 shows clinical and
obstetric characteristics of GDM patients
who did or did not attend metabolic testing
after pre g n a n c y. Women who attended the
follow-up examination had been diagnosed
as having GDM earlier in pregnancy (26.4
± 6.4 vs. 27.4 ± 6.4 weeks; P , 0.01) and
had re q u i red insulin therapy during pre g-
nancy more frequently (49.4 vs. 36.6%; P
, 0.001). History of previous macro s o m i a
was more common among women who
did not attend the follow-up examination
(15.1 vs. 10%, P , 0.01). Age, pre p re g-
nancy BMI, family history of diabetes,
re c u rrence of GDM, GDM class, and index
p regnancy outcome did not differ signifi-
cantly between women who did or did not
attend the follow-up examination.

Based on a 75-g OGTT, and accord-
ing to the 1997 ADA criteria, of the 788
women who participated in the postpar-
tum examination 588 (74.6%) were nor-
mal, 46 (5.8%) had impaired fasting
glucose, 82 (10.4%) had impaired glu-
cose tolerance, 29 (3.7%) had impaire d
fasting glucose plus impaired glucose tol-
erance, and 43 (5.4%) had diabetes. Using
the 1985 WHO criteria, 634 (80.4%)
women were normal, 117 (14.8%) had
i m p a i red glucose tolerance, and 37 (4.7%)
had diabetes.

To identify predictive factors for subse-
quent development of diabetes, the 43
women with diabetes according to the ADA
criteria were compared with the 745 women
without diabetes (normal, im-paired fasting
glucose, and impaired glucose tolerance).
The pro p o rtion of women with GDM classes
A1, A2, and B1 diff e red significantly (P ,
0.001) between women with postpart u m
diabetes (39.5, 34.8, and 25.6%, re s p e c-
tively) and women without postpartum dia-

Table 2—Comparison of clinical and obstetric history between women with diabetes and women without diabetes after pregnancy

Diabetic status after pregnancy

Diabetes No diabetes Odds ratio (95% CI) P value

n 43 745 — —
Age (years) 32.6 ± 4.8 33. 1 ± 11.9 — NS
Parity 1.94 ± 0.96 1.89 ± 0.89 — NS
Prepregnancy obesity 
(BMI $27 kg/m2) 39 22.8 2.16 (1.13–4.14) ,0.05

Recurrence of GDM 20.9 9.9 2.40 (1.11–5.19) ,0.05
Family history of diabetes 65.1 50.7 1.81 (0.95–3.45) NS
Previous macrosomia 11.6 9.9 1.19 (0.46–3.12) NS
Previous perinatal mortality 11.6 6.1 1.99 (0.75–5.32) NS
Previous preterm delivery 2.3 4.8 0.47 (0.06–3.50) NS
Previous congenital malformations 2.3 5.5 0.41 (0.05–3.04) NS

Data are means ± SD or %, unless otherwise indicated. Continuous variables are compared using independent-samples Student’s t test, and discrete variables are
compared using x2 and Fisher exact tests. The odds ratio and 95% CI were obtained from frequency tables.

Table 3—Comparison of baseline variables at diagnosis of GDM between women with and without diabetes after pregnancy

Diabetic status after pregnancy
Diabetes No diabetes P value

n 43 745 —
Gestational age at diagnosis of GDM (weeks) 20.6 ± 8.1 26.7 ± 6.1 ,0.001
100-g OGTT fasting glucose (mmol/l) 6.46 ± 1.66 5.04 ± 0.34 ,0.001

1-h 12.61 ± 1.83 11.63 ± 1.55 ,0.001
2-h 11.93 ± 2.88 10.42 ± 1.46 ,0.01
3-h 9.59 ± 2.39 7.75 ± 1.88 ,0.001

Number of abnormal values in the diagnostic OGTT 3.14 ± 0.78 2.39 ± 0.57 ,0.001
Fasting C-peptide level (nmol/l) 0.84 ± 0.34 1.04 ± 0.48 ,0.001
Postprandial C-peptide level (nmol/l) 2.40 ± 1.63 2.83 ± 2.93 NS
C-peptide/glucose score* 2.52 ± 1.04 3.67 ± 1.58 ,0.001

Data are n or means ± SD. Variables are compared using independent-samples Student’s t test. *C-peptide/glucose score = C-peptide (ng/ml)/glucose (mg/dl) 3 1 0 0 .



betes (84.4, 13.8, and 1.7%, re s p e c t i v e l y ) .
At postpartum assessment, 2.6% of women
with class A1, 12.7% with class A2, and
45.8% with class B1 gestational diabetes
w e re found to have diabetes.

Clinical and obstetric history of women
with and without diabetes after pregnancy is
shown in Table 2. A significantly higher
p ro p o rtion of women with pre p re g n a n c y
obesity and re c u rrence of GDM were diag-
nosed with postpartum diabetes.

Comparison of baseline variables at the
diagnosis of GDM between women with
and women without diabetes after pre g-
nancy (Table 3) disclosed that diabetic
women had been diagnosed as having
GDM earlier in the course of pre g n a n c y
(20.6 ± 8.1 vs. 26.7 ± 6.1 weeks; P ,
0.001), had significantly higher glucose
levels in the 100-g diagnostic OGTT,
s i g n i ficantly greater number of abnorm a l
values in the 100-g diagnostic OGTT,
s i g n i ficantly lower fasting C-peptide levels
(0.84 ± 0.34 vs. 1.04 ± 0.48 nmol/l; P ,
0.001), and significantly lower C-pep-
tide/glucose score (2.52 ± 1.04 vs. 3.67 ±
1.58; P , 0 . 0 0 1 ) .

Comparison of variables related to
metabolic control during pregnancy and

index pregnancy outcome between women
with and women without diabetes after
p regnancy (Table 4) disclosed that a much
higher pro p o rtion of diabetic women had
re q u i red insulin (86 vs. 47.2%; P , 0 . 0 0 1 ) .
Among those who received insulin therapy
during pre g n a n c y, women with diabetes
after pregnancy had re q u i red a higher daily
insulin dose (0.45 ± 0.2 vs. 0.27 ± 
0.11 U/kg; P , 0.001). HbA1 c levels in the
3 rd trimester were also higher in women
with postpartum diabetes (5.52 ± 0.66 vs.
5.07 ± 0.52%; P , 0.001). As for pre g-
nancy outcome, the only significant diff e r-
ences were a higher pro p o rtion of
m a c rosomia and a higher birth weight ratio
in women with diabetes after pre g n a n c y.

Variables that appeared significant in
the univariate analysis were entered into a
logistic re g ression analysis. The final model
included pre p regnancy obesity, C-pep-
tide/glucose score during pre g n a n c y, and the
number of abnormal values in the 100-g
diagnostic OGTT as independent pre d i c-
tors of subsequent development of diabetes
( Table 5).

P o s t p a rtum glucose tolerance, evalu-
ated as the area under the glucose curve of
the 75-g OGTT, was positively associated

with other variables related to the meta-
bolic syndrome assessed after pre g n a n c y :
BMI (r = 0.161; P , 0.05), waist circ u m-
f e rence (0.243; P , 0.05), waist-to-hip
ratio (r = 0.246; P , 0.05), triglycerides 
(r = 0.261; P , 0.05), and systolic (r =
0.262; P , 0.05) and diastolic (r = 0.181;
P , 0.05) blood pre s s u res. No signific a n t
c o rrelation was found for cholesterol (r =
0.065) or HDL cholesterol (r = 20 . 1 4 6 ) .

C O N C L U S I O N S — The group of
women with previous GDM who part i c i-
pated in early postpartum metabolic assess-
ment comprised 55.2% of the original
g roup, which is similar to the response rate
(52.2–63%) re p o rted by other authors
(9,24). Even though they were not diff e re n t
f rom those who did not participate with
re g a rd to age, pre p regnancy BMI, family
h i s t o ry of diabetes, re c u rrence of GDM,
GDM class, or index pregnancy outcome,
use of insulin in pregnancy was more fre-
quent and gestational age at diagnosis of
GDM lower in the group attending follow-
up examination. Thus, it may be possible
that women who re t u rned to postpart u m
testing were more prone to abnormal post-
p a rtum glucose tolerance. However, the
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Table 4—Comparison of variables related to index pregnancy outcome and metabolic control during gestation between women with and with -
out diabetes after pregnancy

Diabetic status after pregnancy

Diabetes No diabetes Odds ratio (95% CI) P value

n 43 745 — —
Birth weight ratio 1.03 ± 0.15 0.98 ± 0.13 — ,0.05
Infant birth weight .4 kg 11.6 3.2 4.02 (1.45–11.13) ,0.05
Large for gestational age 19 10.6 1.97 (0.88–4.40) NS
Hypoglycemia 9.5 9.7 0.98 (0.34–2.81) NS
Birth trauma 4.7 2.5 1.89 (0.43–8.42) NS
Congenital malformations 2.3 2.2 1.04 (0.13–7.99) NS
Insulin requirement 86 47.2 6.87 (2.87–16.48) ,0.001
Daily insulin dose (U/kg) 0.45 ± 0.2 0.27 ± 0.11 — ,0.001
3rd-trimester HbA1c (%) 5.52 ± 0.66 5.07 ± 0.52 — ,0.001

Data are means ± SD or %, unless otherwise indicated. Continuous variables are compared using independent-samples Student’s t test, and discrete variables are
compared using x2 and Fisher exact tests. The odds ratio and 95% CI were obtained from frequency tables.

Table 5—Independent predictive factors of subsequent diabetes in women with GDM according to multiple logistic regression analysis

Logistic coefficient Odds ratio 95% CI P value

Prepregnancy obesity
(BMI $27 kg/m2) 2.16 8.66 2.27–32.94 ,0.01

Number of abnormal values in 
the diagnostic 100-g OGTT 1.11 3.03 1.43–6.37 ,0.01

C-peptide/glucose score* 20.77 0.46 0.25–0.85 ,0.05
Intercept 24.37

*C-peptide/glucose score = C-peptide (ng/ml)/glucose (mg/dl) 3 100.
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likelihood of this bias is not supported by
the fact that history of previous macro s o m i a
was more common in the group who did
not re t u rn to postpartum testing.

The incidence of abnormal glucose tol-
erance, as defined by the National Diabetes
Data Group, up to 1 year after a GDM
p regnancy has been re p o rted to be
6.8–57% for combined glucose intolerance
and diabetes and 2.6–38% for diabetes
alone (6,9,11,24). In our population, use of
the WHO criteria yields an incidence rate
of 19.5% for combined impaired glucose
tolerance and diabetes and 4.7% for dia-
betes alone. When the ADA criteria are
used in our group of women, the incidence
rate of diabetes is slightly increased (5.4%)
while the incidence rate for combined
i m p a i red fasting glucose, impaired glucose
tolerance, and diabetes rises to 25.4%. In
a g reement with previous re p o rts (25), con-
c o rdance between the diagnosis of
i m p a i red fasting glucose and impaired glu-
cose tolerance is low, with only a small
overlap (3.7%) between these two classes.

Comparison of clinical and obstetric
h i s t o ry between women with and women
without diabetes after pregnancy showed
that pre p regnancy obesity and re c u rrence of
GDM were more common in women with
p o s t p a rtum diabetes, in agreement with
other studies (8,12,13). However, family
h i s t o ry of diabetes, which tended to be
m o re frequent in diabetic women, was not
statistically diff e rent between both gro u p s .

As expected and in accordance with
p revious re p o rts (7,9,26), women with
p o s t p a rtum diabetes had been diagnosed as
having GDM earlier in the course of pre g-
nancy and had higher glucose values in the
100-g diagnostic OGTT. Because earlier
s c reening was done only in women with
historical risk factors, it is possible that ear-
lier diagnosis of GDM during pregnancy in
women with postpartum diabetes mere l y
re flects that these women had more risk
factors. In this study, HbA1 c levels during
the 3rd trimester of gestation, which may
be viewed as another measure of the sever-
ity of GDM, were higher in women who
developed diabetes after pre g n a n c y. Need
for insulin therapy during pre g n a n c y, a
well-established predictor of subsequent
diabetes (8,27), was also more frequent in
women with postpartum diabetes.

Fasting C-peptide levels and the 
C-peptide/glucose score measured during
p regnancy were significantly lower in
women with subsequent diabetes, even
though pre p regnancy obesity was more

common in these women. Previous re p o rt s
have shown that lower fasting insulin levels
(28), lower insulin response to an OGTT
(28,29), and lower first-phase insulin
response to an intravenous glucose tolerance
test (14) are predictive of abnormal glucose
tolerance after a GDM pre g n a n c y. Our data
a re consistent with the view that pancre a t i c
b-cell dysfunction is an important pre d i c t o r
for later development of diabetes.

B i rth of a large infant has pre v i o u s l y
been related to subsequent development of
m a t e rnal diabetes (15). In our study, com-
parison of index pregnancy outcome
showed that birth weight ratio was higher
and weight .4 kg was more common in
infants born to mothers who developed
diabetes after pre g n a n c y.

Multivariate logistic re g ression analysis
of our data provides evidence that the risk
of subsequent diabetes after a GDM pre g-
nancy is independently increased by thre e
d i ff e rent factors: pre p regnancy obesity,
severity of GDM (number of abnormal val-
ues in the 100-g diagnostic OGTT), and
low C-peptide/glucose score during pre g-
n a n c y. Thus, re g a rdless of obesity and
severity of GDM, limited b-cell capacity
may be a significant pathogenic factor in
subsequent development of diabetes.

Metabolic assessment after pre g n a n c y
showed a positive association between
p o s t p a rtum glucose tolerance and other
c a rdiovascular risk factors: triglyceride lev-
els, blood pre s s u re, obesity, and re g i o n a l
distribution of body fat. O’Sullivan (30)
o b s e rved that women with previous GDM,
after a follow-up period of 22–28 years,
had more lipid disturbances (incre a s e d
c h o l e s t e rol and triglyceride levels and
d e c reased HDL cholesterol levels), higher
blood pre s s u re, and more abnormal elec-
t ro c a rdiograms, thus leading to incre a s e d
c a rdiovascular events. Meyers-Seifer (4)
showed that at 5–6 years postpartum, for-
mer GDM mothers had changes in lipid
levels and that triglyceride and HDL cho-
l e s t e rol levels correlated with other card i o-
vascular risk factors. Our present data
s u p p o rt the possibility that postpart u m
glucose intolerance is indicative as well of a
constellation of cardiovascular risk factors.
P reventive measures directed to lifestyle
behavioral patterns, including diet and
e x e rcise, which are currently being evalu-
ated (31), may prove beneficial to re d u c e
this high-risk cardiovascular pro fil e .

In conclusion, we have identified many
of the re p o rted predictors of diabetes
( p re p regnancy obesity, re c u rrence of GDM,

gestational age at diagnosis of GDM, sever-
ity of GDM, and impaired b-cell function)
in the group of GDM women who had dia-
betes in early postpartum metabolic assess-
ment. Low C-peptide/glucose score during
p regnancy together with pre p re g n a n c y
obesity and severity of GDM (number of
a b n o rmal values in the 100-g diagnostic
OGTT) are independent predictors of sub-
sequent diabetes. Our data suggest that
re g a rdless of obesity and severity of GDM,
a b-cell defect increases the risk of post-
p a rtum diabetes.

The association of postpartum glucose
tolerance with triglyceride levels, blood
p re s s u re, obesity, and regional distribution
of body fat suggests that postpartum glu-
cose intolerance anticipates a high-risk car-
diovascular pro file that comprises other
risk factors besides diabetes. Accord i n g l y,
the need for primary prevention pro g r a m s
t a rgeted at women with prior GDM must
be re i n f o rc e d .
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