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Pancreatic b-cell dysfunction is the
central pathophysiological defect un-
derlying both gestational diabetes
mellitus (GDM) and the subsequent
postpartum progression to type 2 diabe-
tes mellitus (T2DM) (1). It has recently
emerged that, in singleton pregnancies,
carrying a boy is associated with poorer
maternal b-cell function and hence an
increased risk of GDM (1,2). Moreover,
women who develop GDM while carry-
ing a girl have a higher risk of postpar-
tum progression to T2DM than those
who develop GDMwith a boy (3,4), pos-
sibly reflecting comparatively poorer
b-cell function in the former (as they de-
veloped GDM in the absence of the ad-
verse impact of the male fetus). It thus
emerges that the sex of the fetus is as-
sociated with maternal risk of diabetes
during and after a singleton pregnancy.
In this context, we sought to evaluate the
impact of twin gestation and the sex of
both fetuses onmaternal risk of diabetes
during and after pregnancy.
Using population-based administrative

databases, we identified all women in
Ontario, Canada, with a live-birth first
pregnancy betweenApril 2000 andMarch
2012. There were 775,707 women with
singleton pregnancies and 13,521women

with twins (31.7% female/female, 36.0%
female/male, and 32.3%male/male). The
crude rate of GDM per 100 pregnancies
was 5.63 in twin gestation and 3.79 with
singletons. After adjustment for age, in-
come, and region of residence, the inci-
dence of GDM was higher in twin versus
singleton pregnancies (adjusted odds ra-
tio [OR] 1.30 [95% CI 1.21–1.40], P ,
0.001). In twin gestation, the crude rate
of GDM per 100 pregnancies was 5.56 if
both fetuses were female, 6.08 if one was
male and one was female, and 5.20 if
both were male. Upon adjustment for co-
variates, however, neither male/male
(adjusted OR 0.92 [95% CI 0.76–1.11])
nor male/female (adjusted OR 1.02 [95%
CI 0.86–1.22]) carried greater risk of GDM
than female/female. Among women who
developed GDM (n 5 30,123) followed
over median 6 years after delivery, the
incidence of postpartum progression to
diabetes was 3.86 per 100 patient-years
in those with a singleton pregnancy and
2.96 per 100 patient-years in those who
had twins (Fig. 1A). After adjustment for
age, income, and region of residence, the
risk of progression to diabetes was lower
in women who had GDMwith twins than
in those who had GDM with singletons
(adjusted hazard ratio 0.76 [95% CI

0.65–0.90], P5 0.001). However, among
women who developed GDM with twins,
the risk of subsequently progressing to
diabetes did not differ between those
with male/male, male/female, and female/
female twins (Fig. 1B).

In summary, this population-based study
shows that twin gestation carries an in-
creased risk of GDM but that affected
women have a lower risk of postpartum
progression to T2DM thanwomenwho de-
velopGDMwith a singleton pregnancy. The
sex of the twins does not appear to affect
maternal risk of diabetes either during or
after pregnancy. Instead, other factors
(such as antepartum insulin resistance [5])
potentiallymay be driving the higher risk of
GDM in twin pregnancy that is coupled
with a lesser risk of subsequent postpartum
diabetes. Overall, these data suggest that
the impact of the twin gestation itself on
maternal glucose metabolism supersedes
that of fetal sex.
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Figure 1—A: Cumulative incidence of diabetes in the years after delivery in women who had
GDM with a twin pregnancy vs. women who had GDM in a singleton pregnancy (reference
group). B: Cumulative incidence of diabetes in the years after delivery in women who had
GDM with a twin pregnancy, stratified according to the sex of the twins: male/male, male/
female, and female/female (reference group). HR, hazard ratio.
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