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Abstract

Purpose The aim was to follow-up two cohorts of women with GDM to investigate the incidence and time of diagnosis of
manifest diabetes mellitus (DM) postpartum and identify the risk factors for diabetes in our population.

Methods A follow-up study on two independent cohorts having oral glucose tolerance test (OGTT) in 1991/1992 and
2011-2016: Cohort 1 consisted of 406 women including 54 with GDM and 352 with a non-GDM OGTT-test and cohort
2 had 433 women diagnosed with GDM. The first cohort had nearly 25 years of follow-up and gave information on magni-
tude, conversion rate and type of diabetes manifestation. The second cohort was started recently to evaluate whether newer
diagnostic criteria and baseline information on the old cohort are still valid for prediction of diabetes risk.

Results The risk of manifest diabetes in cohort 1 at the end of follow-up was six times higher in women with previous GDM
compared with non-GDM (RR=6; 95% CI 4-11). We observed a 70% diabetes rate 25 years after pregnancy. Only family
history of diabetes in cohort 2 was associated with conversion to manifest diabetes (p =0.002), also after adjustment for age,
BMI, non-Danish origin and smoking during pregnancy (p <0.001)

Conclusion The incidence of diabetes after GDM is higher than that previously reported in Scandinavian populations and
the rate of manifest diabetes rises steeply 15 years after pregnancy and after 40 years of age. The women of cohort 2 with
recent GDM are at risk of DM at a higher rate. On this background our results are useful in identifying the time where GDM
women may benefit from the effective implementation of evidence-based treatment to postpone and advert manifest DM.
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Introduction and update the assessment of the risk of subsequent diabetes

after GDM.

Gestational diabetes mellitus (GDM) has a prevalence rang-
ing from 2 to 22% worldwide depending on the population
and type of diagnostic test and the women with GDM are
at risk of impaired glucose tolerance (IGT) and diabetes
mellitus (DM) later in life [1-4]. Kjos et al. advocated use
of early postpartum screening to rule out manifest diabetes
found during pregnancy and found that any degree of glu-
cose intolerance after pregnancy was as strong a predictor
for future diabetes as GDM itself [5]. The global increase in
the prevalence of diabetes emphasizes the need to reexamine
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Major randomized trials in women with prior GDM sup-
port lifestyle intervention for prevention diabetes postpar-
tum but implementation of these measures is challenging
at best [6—10]. Metformin is effective in prevention of dia-
betes, though to a lesser degree. The participation is low in
postpartum lifestyle intervention programs due to the lack
of guidelines for modification and motivation for healthier
lifestyle in public campaigns together with a paucity of
knowledge on the risk of later onset of diabetes after GDM
[10-13]. The participation rate was a mere 27% in the Tian-
jin GDM Prevention Program [14]. While most agree in
the notion that women with prior GDM should be offered
lifestyle intervention programs, it remains obscured when
the time for enrollment for such intervention is optimal and
whether a time window exists for prevention, beyond which
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the benefits of participation in lifestyle modification pro-
grams may be diminished [11].

Our department is involved in a feasibility study in
women with previous GDM to identify the barriers for inter-
ventions with the purpose to improve compliance and setting
the goals for what is practical and achievable [15, 16]. To
balance the cost of such programs, the magnitude and timing
of potential diabetes needs to be outlined and updated. With
this background, the purpose of this study was to follow-
up on two cohorts of women with GDM and to investigate
the incidence of manifest DM postpartum and to identify
the risk factors for conversion. The first cohort has nearly
25 years of follow-up and gives information on magnitude,
speed and type of diabetes manifestation. The second cohort
was started recently to evaluate whether newer criteria and
baseline information on the old cohort are still valid for pre-
diction of diabetes risk.

Methods

A follow-up was performed on two independent cohorts hav-
ing oral glucose tolerance test (OGTT) in 1991/1992 and
2011-2016: Cohort 1 consisted of 406 women hereof were
54 with GDM and 352 with a non-GDM OGTT-test and
cohort 2 had 433 women diagnosed with GDM. The Danish
Data Protection Agency approved the project (nos. 1-16-02-
824-17, 1-16-02-825-17, and 1-16-02-180-17), which was
conducted in accordance with the Helsinki Declaration and
the guidelines for Good Clinical Practice.

The screening indications were similar in the two cohorts
except that in cohort 2 women with a diagnosis of polycys-
tic ovary syndrome were included: Maternal pre-pregnancy
body mass index (BMI)>27 kg/m?, family disposition of
diabetes, previous GDM, multiple pregnancy, previous mac-
rosomia (birth weight >4500 g), stillbirths and glucosuria.
The diagnosis was made with a 2-h 75 g OGTT initial test
at gestational week 10-20 and later at week 28 if the pri-
mary test was normal. In cohort 1 the criterion for GDM
was at least two capillary plasma glucose values, measured
at a seven point OGTT, exceeding the threshold values
6.4 mmol/l (fasting), 13.6 mmol/l (30 min), 13.7 mmol/l
(60 min), 11 mmol/l (90 min), 10.2 mmol/l (120 min),
9.7 mmol/l (150 min), and 8.5 mmol/I (180 min). Cohort 2
was diagnosed based on threshold glucose values at 120 min
of venous plasma or capillary whole blood >9 mmol/l
or > 10 mmol/l in capillary plasma.

Beside medical nutrition therapy, all women with GDM
had ambulatory visits where a medical endocrinologist and
a diabetes nurse assessed the glycemic regulation every sec-
ond week from diagnosis.

The current recommendation for follow-up postpartum
is an OGTT-test at their general practitioner (GP) three
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to four months after delivery and screening every third
year. For diabetes diagnosis glycosylated hemoglobin
(HbAlc) > 48 mmol/mol (former level >6.5%), fasting
plasma blood glucose levels of > 7.0 mmol/l or 2-h glucose
values > 11.1 mmol/l at 75 g OGTT.

Hospital data were collected from the electronic hospi-
tal charts together with laboratory data, medications and
prescriptions in current or previous use. We registered age,
height, pre- and post-pregnancy weight, co-morbidity, and
parity. Further on, screening indication, date of diagnosis of
GDM, treatment received (none, diet and/or insulin), ges-
tational age, birth weight, length, and head circumference.
Blood samples were registered: HbAlc, mean glucose, 2-h
glucose at 75 g OGTT and fasting blood glucose at the time
of diagnosis during pregnancy and the last sample before
giving birth. Postpartum the most recent glucose evaluation
and the values at diabetes diagnosis were used. We excluded
any duplicate, second pregnancies of women delivering
more than once during 2011-2016 (n=23).

The original cohorts were slightly reduced due to lack of
follow-up data: Cohort 1 originally consisted of 406 women,
but seven women had emigrated with no further trace at all,
hereof were two women with former GDM, leaving 399 for
evaluation for postpartum diabetes. Cohort 2 consisted of
433 GDM women, but six women emigrated with no trace
in our records leaving 427 women.

We studied the total of glucose measurements available
and the national prescription registry: Sixty-four women in
cohort 2 had no follow-up glucose data, yet, and in cohort
1 further two had since delivery and sometime of follow-
up emigrated and two women had died. The diabetes diag-
nosis of these women was ascertained and none of the 64
women of cohort 2 had any prescription on anti-diabetes
drugs. The same applied for the four women from cohort 1
who either died or emigrated later. Their non-diabetic sta-
tus was locked to the last known date; this was either the
date of death or the last date when a note was made either
in the laboratory results or prescription database. We cat-
egorized a woman with manifest diabetes if fasting glucose
was above 7.0 mmol/l, 2-h OGTT value>11.1 mmol/l or a
HbA1c>48 mmol/mol. Impaired glucose tolerance (IGT)
was defined as fasting glucose of 67 mmol/, 2-h value at
OGTT of 9—11 mmol/l or a HbA1c of 42—47 mmol/mol.

Statistical analysis

To test for difference between two variable means, the
Student’s ¢ test was applied if data followed a Gauss-
ian distribution; otherwise Mann—Whitney’s U test was
used. For three means ANOVA was used. If ANOVA was
significant, Newman-Keul’s post-hoc test was applied
to identify the group that was significantly deviating
from the mean. Proportions were tested in y* test and
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95% confidence intervals (95% CI) were calculated
using https://vassarstats.net/. The continuous variables
age, glucose at OGTT (fasting and 2-h glucose), follow-
up time were subjected to Kaplan—Meier analysis with
the cohorts, GDM diagnosis during pregnancy and DM
diagnosis after pregnancy as group variable. Log-rank
test was applied for significance testing. Cox regression
analysis was performed on the outcome of manifest dia-
betes with age, BMI, smoking and parity as continuous
covariates and the categorical variables of screening
indications and non-Danish origin. Follow-up times are
given as median (range). When crude rates of diabetes
incidence are reported the calculation uses the original,
larger cohort in the denominator. Statistical analyses were
conducted using the statistical software program IBM
SPSS Statistics 20. Data are given as mean + SD if they
followed a Gaussian distribution; if not, median (range)
are indicated. A two-sided p value of <0.05 was chosen
as the level of significance.

Table 1 Baseline characteristics of pregnant women in cohort 1 and 2

Results

The demographic characteristics were similar in women with
GDM in both cohorts, whereas the non-GDM women turned
out to be younger and weighing less (Table 1). The majority
of women in both cohorts were overweight (cohort 1: non-
GDM 70%; GDM: 72%; cohort 2: GDM 64%). Women with
GDM in cohort 1 had higher BMI and age at delivery than
women with non-GDM in cohort 1 (p <0.05). Women had
higher BMI when diagnosed with GDM in both cohort 1 and
2 than the non-GDM women of cohort 1 whereas those with
GDM had similar BMI (Table 1).

The majority of the women were screened (in order of
prevalence) due to obesity, family history and GDM in a pre-
vious pregnancy. Women screened due to glucosuria were
absent in cohort 2 whereas the women with an age above
38 years at pregnancy were more prominent. Besides that,
women in cohort 1 and 2 were similar according to weight,
age at delivery, parity, and screening inclusion criteria at
OGTT, except in the youngest cohort 2, non-Danish origin
was more prominent and women smoked less. Furthermore,

Cohort 1 Cohort 2 GDM women: cohort
1 vs. cohort 2: p value
Total (n=406) Non-GDM (n=352) GDM (n=54) GDM (n=433)
Height (cm) 168+11 168 +12 165+7% 166 +7 0.48
Weight pre-pregnancy (kg) 789+17.4 78+17 83 +22° 82+19 0.66
BMI pre-pregnancy (kg/m?) 28+6 27.6+5.6 30.4+8* 29.7+6.3 0.35
Parity 2 (1-10) 2 (1-10) 2 (1-8) 2 (1-7) 0.74
Age at delivery (yrs) 29.5+4.5 29.2+4.5 31.2+4.7° 31.5+5.1 0.59
Pre-pregnancy BMI >27 kg/m2 (no. 287 (72) 248 (70) 39 (75) 281 (65) 0.48
(%))
Family history of diabetes no. (%) 80 (20) 70 (20) 10 (19) 85 (20) 0.56
Smoking no. (%) 81 (19) 67 (19) 15 (28) 54 (12) 0.001
Ethnicity-non-Danish no. (%) 13 (3) 11 (3) 24 91 (21) 0.001
Screening criteria
Previous GDM (no. (%)) 27 (7) 19 (5) 8 (15) 39 (9) 0.06
Age > 38 years (no. (%)) 20 (5) 14 (4) 6 (12) 53 (12) 0.46
Glucosuria (no.) 48 38 10 0 -
Previous macrosomia (no.) 17 15 2 0 -
Stillbirth (no.) 7 4 3 1 -
Multiple pregnancy (no.) 0 0 0 7 -
PCOS (no.) - - - 10 -

At diagnostic OGTT
Fasting glucose (mmol/l)
2-h OGTT (mmol/l)

5+0.59 n=399) 4.9+0.5 (n=347)
10.2+ 1.4 (n=425)

5.8+0.7° (n=52) 5.6+0.8 (n=172) 0.36

All data following Gaussian distribution are given as mean + SD, non-Gaussian data are given as mean (range)

#Non-GDM vs. GDM in cohort 1: p <0.001
"Non-GDM vs. GDM in cohort 1: p <0.05
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Table 2 Pregnancy data and neonatal outcome in cohort 1 and 2

Cohort 1 Cohort 2
Total (n=406) Non-GDM (n=352) GDM (n=54) GDM (n=433)
n Mean +SD n Mean +SD n Mean +SD n Mean +SD
HbA1c (mmol/l) in third trimester 148 385+5
Median glucose, eAG (mmol/L) 147 6.3+0.8
Maternal age at birth (years) 406 30+5 347 29+5 52 31+5% 433 32+5
Gestational age (weeks) 381 40+1 329 40+1 52 39+12 433 39+2
Birth weight (g) 381 3729+580 329 3749 +540 52 3662+578 426 3543 +507
Child length (cm) 379 52+4 328 52+4 51 5242 423 51+2
Head circumference (cm) 369 34+6 318 35+6 51 33+9 392 35+2
All data following Gaussian distribution are given as mean+ SD
#Cohort 1 GDM vs. non-GDM: p <0.01
Table 3 Manifest diabetes diagnosis in women at follow-up in general practice after delivery
Cohort 1 Cohort 2
Total (n=399)  Non-GDM (n=347) GDM (n=52) GDM (n=433)
Follow-up all women (years) 24 (0.5-25) 24 (8-25) 24 (15-25) 6 (0-8.3)*
Follow-up of women without diabetes diagnosis (years) 24 (10-25) 24 (10-25) n=298 242 (17-24.8) n=16 6.1 (0-8.3)*
n=314 n=399
Follow-up of women until diabetes diagnosis (years) 18 (0.5-24) 20 (8-24) 16.4 (0.5-22.9) 2.3 (0.2-6.7)*
n=385 n=49 n=36 n=34
Age at diabetes diagnosis (years) 49 (26-62) 49 (33-62) 49 (26-58) 34 (21-41)*
Crude diabetes rate (hereof type 1 diabetes in %) 21% (7.1) 14% (6.1) 69% (8.3) 8% (8.8)

All data are given as median (range); follow-up time is given as years after pregnancy. Crude diabetes rate is calculated as no. of women diag-

nosed with diabetes/women followed-up excluding
4GDM in cohort 1 vs. cohort 2: p<0.001

the prevalence of previous GDM tended to be higher among
women in cohort 2 (Table 1).

Gestational week and child anthropometrics turned out
similar in women with GDM in cohort 1 and 2 (Table 2).
The non-GDM women delivered one week later than the
GDM women (p <0.001). In cohort 2, a total of 63 women
(15%) were treated with insulin. We have no consistent
information about insulin treatment during pregnancy of
women cohort 1.

The cohorts were subjected to postpartum follow-up
at different levels: In cohort 1, most of the women were
followed-up at the obstetrical ward, in particular those
with previous GDM, and in cohort 2 all follow-up was
performed at their GP (data not shown). After more than
20 years of follow-up 85 women in cohort 1 were diag-
nosed with diabetes; hereof 79 with type 2 and six with
type 1 diabetes mellitus (Table 3). Five years after preg-
nancy the diabetes rate was 8% and 7% in the women with
GDM from cohort 1 and 2, respectively (Fig. 1). The risk
of being diagnosed with diabetes was six times higher in
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pregnancy:

05 -INon-GDM

-TGDM-cohort 1

-FGDM-cohort 2

Cumulated diabetes incidence

Follow-up years after pregnancy

Fig. 1 Diabetes incidence in women with previous gestational diabe-
tes (GDM) compared to women with normal oral glucose tolerance
test during pregnancy (non-GDM). Non-GDM: women with normal
oral glucose tolerance test during pregnancy in 1991/1992; GDM-
cohort 1: gestational diabetes in 1991/92, GDM-cohort: gestational
diabetes 2011-2016; GDM-cohort 1 and GDM-cohort 2 vs. non-
GDM: both p<0.001
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women with previous GDM compared with non-GDM
women in cohort 1 (RR=6.1; 95% CI 3.5-10.6) adding
up to an accumulated diabetes rate of almost 70% 25 years
after pregnancy. The rate of manifest diabetes rises sharply
after 40 years of age (Fig. 2). The median age of those
diagnosed with diabetes was similar at the end of follow-
up in the two subgroups of cohort 1 (48-51 years, Table 3).

The women with previous GDM displayed 2.7% yearly
average rate of diagnosis of manifest diabetes. The con-
version rate was only 1% in cohort 2, which hereby mim-
icked the observed rate from the first 12 years postpartum
in GDM women of cohort 1 (Fig. 1). After that time the
incidence rate of diabetes rose dramatically above the non-
GDM women. These only had a 0.5% rate of develop-
ing manifest diabetes over 25 years. By that time the rate
picked up in speed and rose steeply 15 years after preg-
nancy. Concomitantly, the incidence of diabetes increased
dramatically above that of the non-GDM women. Type
1 diabetes was diagnosed at a similar rate in all groups
(Table 3).

None of the maternal screening criteria in both cohorts
were associated with conversion to manifest diabe-
tes except from family history of diabetes in cohort 2
(p=0.002). Adding age, BMI, non-Danish origin and
smoking during pregnancy to the analysis did not alter
the association (Cox regression, p <0.001).

Status during

05 pregnancy:
-Non-GDM
~1TGDM-cohort 1

06 - GDM-cohort 2

0,44

Cumulated diabetes incidence

Age (years)

Fig.2 Diabetes incidence by age in women with previous gestational
diabetes (GDM) compared to women with normal oral glucose tol-
erance test during pregnancy (non-GDM). Non-GDM: women with
normal oral glucose tolerance test during pregnancy in 1991/1992;
GDM-cohort 1: gestational diabetes in 1991/1992, GDM-cohort: ges-
tational diabetes 2011-2016; GDM-cohort 1 and GDM-cohort 2 vs.
non-GDM: both p <0.001

Discussion

Our rate of manifest diabetes mellitus after GDM was
much higher than expected and previous reported in Scan-
dinavian populations [4, 17]. In other studies conversion
rates varied between 2.6-70% depending on the population
studied and the length of follow-up lasting from 6 weeks
to 28 years after pregnancy [4]. The majority reported on
GDM turning to manifest type 2 diabetes in populations
with higher rates of type 2 diabetes than in Scandinavia.
Lauenborg et al. found 40% DM after 10 years in a Dan-
ish population and, typical for Denmark, a high propor-
tion being type 1 diabetes, namely 11% [17]. Follow-up
attendance was a moderate 64% probably because the
study focused on diagnosing the particular type of diabe-
tes, the presence of IGT and autoantibodies. This may have
biased the incidence of type 1 diabetes and with higher
risk of DM than in the non-attending women. At 10 years
follow-up in our cohort the cumulative incidence of dia-
betes was only 13% (Fig. 1); this low figure may be due to
detection bias. The screening practices shifted from hos-
pital-based to GP follow-up between the two cohorts and,
thus, delayed the DM diagnosis differently. On the other
hand, we only lost about 1% to follow-up from the origi-
nal cohorts and, with similar relative incidence of type 1
diabetes to type 2 diabetes in all subgroups including the
non-GDM, the DM diagnosis seems minimally biased by
diagnostic criteria and setting of affirming the diagnosis.
As our study reports the highest rate of DM reported in a
Scandinavian follow-up we wonder if the diagnostic cri-
teria included only the women with high risk of DM or
that we have missed potential GDM women at screening
with subsequent low risk. However, the similar median
age at DM diagnosis in cohort 1 irrespective of GDM
does not support that hypothesis, either (Fig. 2, Table 3).
It seems unlikely that any ‘missing’ women with a risk
would be amongst those with pre-pregnant risk factors and
not screened with OGTT; if this were to be substantial,
then a difference in cohort 1 between GDM and non-GDM
would be expected,. The newest cohort 2 follows the exact
footpath of the older cohort and tells what is in wait for
the women involved, although we cannot be sure that it
reaches similar levels due to the historic cohort design.
Similarly, we found that the distribution of type 2 vs. type
1 diabetes was similar in both cohorts and with 30% lower
prevalence of type 1 diabetes than Lauenborg et al. so we
conclude that less selection bias was present.

A seven-fold risk of manifest diabetes after GDM was
reported by Bellamy et al. reaching over a 25 year period,
very similar to our study [18]. Populations of non-Scan-
dinavian origin displayed many different and almost uni-
formly higher rates of type 2 diabetes compared to people
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of Scandinavian origin. We intended to adjust for a poten-
tial population bias by adding our non-GDM women with
similar risk factors for diabetes. They, indeed, exhibited a
similar background risk at screening except from slightly
lower BMLI. In line with this intended screening bias, our
non-GDM women were prone to develop DM to a larger
extent compared to the total national diabetes incidence,
namely 14% vs 4.5%) [19] (Table 3, Fig. 1). Thus, even
these women from cohort 1 comprise a group with a
moderate risk of future DM on top of the high risk GDM
women.

To postpone and advert manifest DM evidence-based
treatment has been outlined and GDM women could poten-
tially benefit. However, the timing and which intervention
method would be most cost-effective remains unsettled [15,
16]. Our study may be useful in differentiating the timing as
diet, exercise, and metformin need motivation and enough
time to be implemented. The rate of manifest diabetes rose
sharply after 40 years of age (Fig. 2). The median age of
those diagnosed with diabetes was similar at the end of
follow-up in the two subgroups of cohort 1 (48-51 years,
Table 3). On this background our results are useful in iden-
tifying the time where GDM women may benefit from the
effective implementation of evidence-based treatment to
postpone and advert manifest DM. Moreover, the time frame
to do so appears to be broad enough to differentiate and
intensify at several time points.

Overweight and obesity is associated with development
of diabetes later on. These risk factors were part of the
screening criteria and, thus, were biased in that direction.
Despite that the childbearing age and the population’s body
weight had increased between the time of cohort 1 and 2, we
found no difference in demographic characteristics between
GDM women [4]. This may be due to the limited number
of women or the change in the diagnostic test for GDM.
Our prevalence of GDM has remained stable over the years,
indicating no selection toward any difference in screening
or metabolism between the cohorts. At further analysis,
however, a family history of diabetes did turn out to be an
independent predictive factor for the newest cohort, which
included more GDM women but with a short observation
time, pointing to the limits for analysis in cohort 1.

It seems that the conversion rate of cohort 2 follows the
cohort 1 but we cannot preclude a more diabetes-prone back-
ground in the women of any cohort, yet. Any difference that
may show up cannot easily be explained in screening and
diagnostic test. We, therefore, conclude that the women of
cohort 2 are at high risk of DM and should receive coun-
seling and intervention on this aspect. Again, we lack data
on physical activity, lipid profile, and alcohol consumption
at baseline and further on, while smoking was accounted for
during pregnancy, but not later on. Confounders like these
are known to influence the rate of GDM and later DM [20].
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At follow-up in the postpartum period no uniform data
were available on glycemic control and treatment. Lack of
follow-up postpartum was reported in several studies and
seems to be a universal issue due to several causes [21-23].
The most common barrier reported was lack of time by
patients [24]. Primary care providers have described that
the main problems are lack of patients attendance, inconclu-
sive guidelines, patient inconvenience [25] and poor com-
munication with specialists [26, 27]. What factors influences
the attendance to DM screening are somewhat inconclusive
[27].

The diagnosis at 25 years may be biased by some mis-
classification as only the type and timing of medical treat-
ment was available, which in most cases could be combined
with glycemic measurements. For subtle diagnostic reasons
hospital charts and GP’s notes should be scrutinized for
verification of type of diabetes and further diagnosis. We
had multiple blood glucose results available for women with
manifest DM leaving no doubt on diagnosis. A number of
women lacked glucose data postpartum and missing data
impact the results in different ways. For one, the reasons for
follow-up were unknown but we may hint at those with less
follow-up and no medicine in the national prescription data-
base are less likely to have any un-detected illness. Secondly,
we acknowledge the potential risk of overlooking diabetes in
our population as estimation of undiagnosed diabetes runs as
high as 40%, corresponding to 200.000 people in Denmark
at age 20-79 years [19]. The missing data would, however,
confirm that our figures may be a conservative estimate of
the risk in the GDM women, diet- and insulin treated alike,
as diabetes is no rare outcome to be overlooked.

The severity of GDM seems to have an impact on post-
partum screening. In accordance with other studies, insulin
treatment and high glucose levels during pregnancy was
associated with an increased glucose testing postpartum and
higher diabetes detection rate [5, 17, 23].

The main limits of this study are its retrospective, follow-
up design and the relatively modest sample size for detection
of DM diagnosis. The registration of drug prescription and
diagnostic data in the national registries and electronic data
charts is lacking on a minimal scale and is surveyed system-
atically under the auspices of the National Health Authority
[28]. The loss of follow-up may have resulted in a minimal
higher incidence rate at the end of follow- up but this is
mirrored in the increased variation of the Kaplan—Meier
analysis.

Conclusion

The incidence of diabetes after GDM reaches consider-
able 70% after 25 years and the rate of manifest diabetes
rises steeply 15 years after pregnancy and after 40 years of
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age. This may have been overlooked previously. The newly
diagnosed GDM women may follow a similar path and
should be targeted with evidence-based diabetes preventive
interventions.
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