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Context: Pregnancy for women with type 1 or type 2 diabetes is a time of increased risk for both
mother and baby. The Atlantic Diabetes in Pregnancy program provides coordinated, evidence-
based care for women with diabetes in Ireland. Founded in 2005, the program now shares out-
comes over its first decade in caring for pregnant women with diabetes.

Objective: The objective was to assess improvements in clinical outcomes after the introduction of
interventions.

Design, Setting, Participants: We retrospectively examined 445 pregnancies in women with type
1 and type 2 diabetes and compared them over two timepoints, 2005–2009 and 2010–2014.

Interventions: Interventions introduced over that time include: provision of combined antenatal/
diabetes clinics, prepregnancy care, electronic data management, local clinical care guidelines,
professional and patient education materials, an app, and a web site.

Main Outcomes: Pregnancy outcomes were measured.

Results: The introduction of the Atlantic Diabetes in Pregnancy program has been associated with
a reduction in adverse neonatal outcomes. There has been a reduction in congenital malformations
(5 to 1.8%; P � .04), stillbirths (2.3 vs 0.4%; P � .09), despite an upward trend in maternal age (mean
age, 31.7 vs 33 years), obesity (29 vs 43%; body mass index �30 kg/m2), and excessive gestational
weight gain (24 vs 38%; P � .002). These improvements in outcomes occur alongside an increase
in attendance at prepregnancy care (23 to 49%; P � .001), use of folic acid (45 vs 71%; P � .001),
and sustained improvement in glycemic control.

Conclusions: Changing the process of clinical care delivery and utilizing evidence-based interven-
tions in a pragmatic clinical setting improves pregnancy outcomes for women with pregestational
diabetes. We now need to target optimization of maternal body mass index before pregnancy and
put a greater focus on gestational weight gain through education and monitoring. (J Clin Endo-
crinol Metab 101: 1598–1605, 2016)

Specialist centers worldwide strive to optimize care of
women with established diabetes before and during

pregnancy to minimize the risk of poor pregnancy out-
come. There is good evidence that certain interventions
reduce the risk of these poor outcomes. These interven-
tions include: prepregnancy care (1–8), prepregnancy fo-

lic acid (9, 10), tight pre- and antenatal glycemic control
(11–17), and management of gestational weight gain (18–
20). However, these interventions are difficult to achieve
in the routine clinical environment for a number of rea-
sons, including socioeconomic status, education, and
competing healthcare resource utilization.
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The Atlantic Diabetes in Pregnancy (DIP) program
along the Irish Atlantic seaboard is among those centers
working to achieve the best outcome for pregnant women
with diabetes. Since its establishment in 2005, we have
introduced a number of structured evidence-based inter-
ventions to work toward optimization of pregnancy out-
come. During our first decade, we have audited and pub-
lished our outcomes (21, 22), and we now present the
cumulative results of these interventions. The aim of this
study is to analyze the impact of the interventions that
have been introduced over the last decade to see whether
there has been an overall positive impact on pregnancy
outcome.

The changes developed and implemented over the last
decade include: a structured regional prepregnancy care
program; structured regional diabetes/antenatal clinics
with dedicated nurse specialists, obstetrician, and diabe-
tologist; electronic recording of pregnancy outcomes; de-
velopment of local guidelines for healthcare professionals;
development of patient information booklets; a diabetes-
in-pregnancy app for smart phones; and a web site. In
addition, we have had a proactive approach to profes-
sional updates.

Subjects and Methods

This is a retrospective follow-up study of women with type 1 and
type 2 diabetes with singleton pregnancies and registered in the
Atlantic DIP program between 2005 and 2014. Pregnancy out-
comes were compared from 2005–2009 and 2010–2014.

Atlantic DIP program
The Atlantic DIP program was established in 2005 and aims

to provide evidence-based care for women with diabetes mellitus
before, during, and after pregnancy. It has a dual role of pro-
viding clinical care as well as undertaking observational cohort
studies and randomized controlled trials aiming to enhance
knowledge and improve management for women with diabetes
in pregnancy. It comprises antenatal centers along the Irish At-
lantic seaboard that provide diabetes antenatal care covering an
urban/rural population of 500 000 with 11 000 deliveries an-
nually. One hospital is a tertiary referral university center and the
others are smaller secondary care hospitals.

Changes made in clinical care provision
We have introduced a number of interventions over the last

decade. However, it is difficult to assess these interventions in-
dividually, and ultimately it is the effect of these interventions
combined that is clinically relevant. All of these interventions
were in place by 2010; hence, that is why we use this cutoff for
the comparison.

We have developed and implemented a structured regional
prepregnancy care program. Patients are given information
about the service through an information leaflet at their routine
diabetes clinic appointments and invited to participate. General

practitioners and women with diabetes in the region are also
informed about the service through an annual mail shot. An
information booklet describing the importance of prepregnancy
care was published and circulated at routine diabetes clinics and
was also sent to general practitioners.

The prepregnancy care program involves discussion of the
timing of pregnancy, use of contraception while pregnancy prep-
aration is ongoing, screening for and management of complica-
tions, blood pressure control, review of medications, optimiza-
tion of glycemic control, and initiation and/or intensification of
insulin with a target glycosylated hemoglobin (HbA1c) of 6.5%
before a positive pregnancy test, prenatal folic acid use (5 mg for
12 weeks), education, prevention and treatment of hypoglyce-
mia, and discontinuation of teratogenic drugs.

Clinical care during pregnancy involves combined clinics de-
livered by obstetricians and diabetologists with support from
diabetes specialist nurses, midwives, and dietitians. Routine ap-
pointments are every 2 weeks, with the frequency increased/de-
creased as deemed necessary. The clinics are provided by the
public health service and do not require any form of health in-
surance or payment.

Clinical care support intervention
Other changes in clinical care provision over the last decade

have included: electronic recording of outcomes via the Diamond
Diabetes Information System, development of local guidelines
fashioned from national guidelines, creation of patient informa-
tion booklets, and a patient support app and web site. Finally, a
clinical practice booklet for professionals has been published and
updated on three occasions.

Outcomes recorded and definition
All women with diabetes for �6 months before the index

pregnancy were included. Multiple pregnancies were excluded.
Repeat pregnancies were included. Maternal HbA1c was mea-
sured during each trimester of pregnancy. Maternal body mass
index (BMI; measured as kilograms divided by the square of
height in meters) was assessed at the first and each subsequent
obstetrical visit. Target HbA1c was �6.5%/48 mmol/mol. Ges-
tational hypertension was defined as a blood pressure �140/90
mm Hg, without proteinuria, on two or more occasions �6
hours apart, in a woman with normal blood pressure at her first
obstetric visit. Preeclampsia was defined as onset of blood pres-
sure �140/90 mm Hg and proteinuria �300 mg/24 h on two or
more occasions �6 hours apart after 20 weeks gestation.

Miscarriage was defined as pregnancy loss before viability (24
weeks gestation). Stillbirth was defined as loss of a viable fetus
(after 24 weeks gestation). Perinatal mortality rate was calcu-
lated as the number of stillbirths and deaths in the first week of
life per 1000 live births. Preterm delivery was defined as before
37 completed weeks of gestation, very preterm as �32 weeks,
and extreme preterm as �28 weeks gestation. Large for gesta-
tional age (LGA) was defined as birth weight � the 90th centile
(for age and sex only), and small for gestational age (SGA) (for
age and sex) as birth weight � the 10th centile. All congenital
malformations, major and minor, were included and coded ac-
cording to ICD 10. A composite of both poor neonatal outcome
comprising stillbirth, miscarriage, malformation, preterm deliv-
ery, and neonatal hypoglycemia and poor maternal outcome
comprising hypertension, preeclampsia, and emergency cesar-
ean section were used in the statistical analysis.
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Statistical analysis
Statistical analysis was carried out using SPSS version 21

(SPSS Inc). Hypothesis testing was performed on data of equal
variance and normal distribution using an unpaired Student’s t
test. A �2 analysis was used to compare sample proportions. Data
are expressed as means � standard deviation and 95% confi-
dence intervals. Significance level was set at a P value of �.05.

Results

Demographics (Table 1)
The study included 445 pregnancies that occurred in

304 women, 273 (61%) involving type 1 diabetes and 172
(39%) involving type 2 diabetes. They were divided into
two groups for analysis: those delivered between 2005 and
2009 (n � 217, type 1 diabetes � 134, T2DM � 83) and
those delivered between 2010 and 2014 (n � 228, type 1
diabetes � 139, type 2 diabetes � 89).

Pregnancy preparation (Table 2)
The number of women attending structured prepreg-

nancy care and taking folic acid before conception in-
creased significantly across the time periods. Use of
prepregnancy folic acid increased from 45 to 71% (P �
.001), and attendance for prepregnancy care more than
doubled (P � .001) from 23 to 49%. There was a non-
significant reduction in the number of women taking med-
ications with teratogenic potential at conception (4.6 vs
2.6%; P � .3). The number of women actively smoking
has remained unchanged at 12%.

Glycemic control (Table 2)
The number of women entering the first trimester with

a HbA1c of �6.5%/48 mmol/mol has increased from 16
to 33% (P � .001). The mean first trimester HbA1c has
fallen from 7.96%/64 mmol/mol to 7.3%/56 mmol/mol
(P � .003) in type 1 diabetes and 7.2%/55 mmol/mol to
6.7%/50 mmol/mol (P � .06) in type 2 diabetes. Women
who had a first trimester HbA1c �6.5%/45 mmol/mol in
our cohort were less likely to have miscarriages (2.6 vs
17%; P � .0001), and there was a trend toward less con-
genital malformations (3.6 vs 7.4%; P � .16). The im-
provement in glycemic control continues throughout the

rest of pregnancy for women with type 1 diabetes. Those
with type 2 diabetes maintained a mean HbA1c of 6%/44
mmol/mol throughout trimesters 2 and 3 in both groups.

Gestational weight gain/BMI (Table 3)
The percentage of women entering pregnancy with a

BMI in the obese range (�30 kg/m2) has increased from 29
to 43% (P � .002). There has been an increase in the
number of women demonstrating excessive gestational
weight gain from 24 to 38% (P � .002). This increase is
seen in women who are overweight at the start of preg-
nancy, not in those who are normal weight or obese.

Maternal outcomes and modes of delivery (Table 3)
There is an overall rate of 53% for cesarean section

with a trend toward more cesarean sections in the second
period (52 vs 62%; P � .07). There is an overall increase
in elective cesarean deliveries, and this increase was seen
more in type 1 diabetes (24 vs 33%; P � .05) than T2DM
(31 vs 37%; P � .25). This is also higher than the popu-
lation averages of 25.8% in the first time period and
28.1% in the second. Reasons for elective cesarean section
were recorded as follows: 12% for malpresentation, 20%
for maternal hypertensive disorders, 1% for worsening
retinopathy, 1% for intrauterine growth restriction, and
4% unspecified. Maternal diabetes was the stated reason
for 12%, and none were performed for LGA or SGA alone.
The overall rate of emergency cesarean section was static
(25%), but there was a significant increase in those with
type 1 diabetes (24 vs 37%; P � .017) and a significant
decrease for those with type 2 diabetes (28 vs 16%; P �
.04). Emergency cesarean section indications included: fe-

Table 1. Demographics

Period 1
(2005–2009)

Period 2
(2010–2014)

Total no. 217 228
Type 1 diabetes, n (%) 134 (62) 139 (61)
Type 2 diabetes, n (%) 83 (38) 89 (39)
Age (mean � SD), y 31.7 � 5.7 33 � 5.1
Caucasian ethnicity, n (%) 188 (87) 204 (89)
Parity (mean � SD) 1.1 � 1.3 1.0 � 1.2

Table 2. Pregnancy Preparation and Glycemic Control

Period 1
(2005–2009)

Period 2
(2010–2014)

P
Value

Folic acid use pre-
pregnancy

98 (45.2) 161 (71) �.001

Pre-pregnancy care 51 (23) 112 (49) �.001
Teratogenic

medication use
at conception

10 (4.6) 6 (2.6) .39

Active smoker 29 (13) 24 (10.5) .38
1st trimester �6.5% 35 (16) 75 (33) �.001
1st trimester �7% 44 (37) 110 (59) �.001
1st trimester HbA1c 7.8 � 1.7 7.0 � 1.5 �.001

Mean T1DM 7.96 � 1.7 7.3 � 1.3 .003
Mean T2DM 7.2 � 1.6 6.7 � 1.7 .06

2nd trimester HbA1c 6.6 � 1.2 6.3 � 0.8 �.001
Mean T1DM 6.9 � 1.2 6.4 � 0.89 .001
Mean T2DM 6 � 0.9 6 � 0.6 .18

3rd trimester HbA1c 6.3 � 1.0 6.2 � 0.81 .32
Mean T1DM 6.58 � 1.1 6.39 � 0.8 .07
Mean T2DM 6 � 0.78 6 � 0.61 .6

Abbreviations: T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes
mellitus. Data are expressed as number (percentage) or mean � SD.
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tal distress (51%), preeclampsia (16%), failed induction
(8%),malpresentation (5%), failure toprogress (4%), and
macrosomia (3%). Obese women were more likely to un-
dergo elective cesarean sections than nonobese women (40
vs 27%; P � .05) but not more likely to undergo emer-
gency cesarean sections (26 vs 24%).

There was no change in rates of pregnancy-induced
hypertension or preeclampsia over time. There was also
no change in an overall composite of maternal morbid-
ity (P � .6).

Neonatal outcomes (Table 4)
There was a significant reduction in stillbirths from 2.3

to 0.4% (P � .06) and in congenital malformations from
11 to 4% (P � .04). Both now have figures similar to the

background population. Mean birth weight is unchanged,
as are rates of LGA and shoulder dystocia. There has been
no increase in the numbers of SGA babies. There was been
no change in preterm delivery, the number of babies ex-
periencing neonatal hypoglycemia, and those requiring
neonatal intensive care.

The most common reasons for admission to a neonatal
unit were neonatal hypoglycemia (28%), prematurity
(23%), respiratory distress (5%), jaundice (2.5%), infec-
tion (2.5%), and congenital malformations (2.5%). One-
third of babies were admitted for no medical reason, 21%
for routine observation, and 12% for social reasons. There
was no difference in rates of preterm deliveries. There were
also no differences in mean Apgar scores recorded at 1 or
5 minutes in the two time periods.

Discussion

Pregestational diabetes is associated with an increased risk
of maternal morbidity and neonatal morbidity and mor-
tality. The aim of the St Vincent’s declaration in 1989 was
to achieve pregnancy outcomes in women with diabetes
that approximate those of women without diabetes (23).
Unfortunately, this goal has not been achieved, and spe-
cialist centers worldwide are still striving to optimize care
of women with diabetes during pregnancy. Multiple so-
cioeconomic and health economic factors influence
whether these optimal goals of care can be achieved. We
know from the literature that several interventions de-
crease the risk of these poor outcomes, including prepreg-
nancy care (1–8), prepregnancy folic acid (9, 10), tight
glycemic control (11–17), and management of gestational
weight gain (18–20).

Our group, which comprises antenatal centers along
the Irish Atlantic seaboard, is one of those groups striving
for the best pregnancy outcome for our women with di-
abetes. We published our first audit (21) with data per-
taining to 2005–2007 and noted that our stillbirth rate
was 25/1000, five times greater compared to background,
perinatal mortality rate 3.5 times, and congenital malfor-
mation rate (24/1000) twice that of the background pop-
ulation. A total of 37% of women received prepregnancy
care, 43% received prepregnancy folic acid, and 51%
achieved an HbA1c �7%.

Over the last few years, we have introduced interven-
tions in an attempt to optimize pregnancy outcome, and
we now present the results of these interventions after 10
years. We observe improved pregnancy preparation, with
increased attendance at prepregnancy care and use of folic
acid prepregnancy. Glycemic control is significantly bet-
ter, and there are now less congenital malformations and

Table 3. Maternal Outcomes, Cesarean Sections, BMI,
and Weight Gain

Period 1
(2005–2009)

Period 2
(2010–2014)

P
Value

Cesarean section 113 (52) 130 (62) .07
T1DM 65 (49) 86 (68) .001
T2DM 48 (58) 44 (52) .47

Background
population
cesarean section
rate, %

25.8 28.1

Elective cesarean
Overall 58 (27) 77 (37) .015
T1DM 32 (24) 46 (33) .05
T2DM 26 (31) 31 (37) .25

Emergency cesarean
Overall 54 (25) 53 (25) .48
T1DM 32 (24) 46 (37) .017
T2DM 23 (28) 13 (16) .04

Pregnancy-associated
hypertension

40 (18.4) 50 (22) .36

Preeclampsia 24 (11) 25 (11) .97
Booking BMI (mean

� SD), kg/m2
29 � 6.5 29.6 � 6.3 .34

Booking BMI � 30
kg/m2

62 (29) 98 (43) .002

Excessive weight gain
(GWG)

42 (24) 87 (38) .002

Excessive GWG in
normal BMI
subjectsa

19 (37) 24 (28)

Excessive GWG in
overweight
subjectsa

15 (29) 33 (38) .45

Excessive GWG in
obese subjectsa

18 (35) 30 (35)

Maternal compositeb 38% 40% .6

Abbreviations: BMI, body mass index; GWG, gestational weight gain.
Data are expressed as number (percentage), unless stated otherwise.
a Normal BMI � 18.5–24.9 kg/m2; overweight � 25.0–29.9 kg/m2;
obese � �30 kg/m2.
b Maternal composite includes emergency cesarean section,
preeclampsia, and pregnancy-associated hypertension.
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stillbirths. The incidence of stillbirth and congenital mal-
formations is now similar to that of our background pop-
ulation (24); thus, we are closer to achieving the outcomes
laid out by the St Vincent’s declaration (23).

However, despite the improvement in glycemic control,
the birth weight of the babies and the number of LGA
babies has not significantly decreased. Another worry is
that the number of women entering pregnancy with a BMI
in the obese category has increased, as has the number of
women with excessive gestational weight gain.

Hyperglycemia is the primary driver of poor pregnancy
outcome, and studies consistently show that tight glycemic
control before (25, 26) and during (27) pregnancy, as well
as during labor (28) decreases the risk of a poor outcome.
Tennant et al (25) showed that a periconception HbA1c
�6.6%/49 mmol/mol was independently associated with
increased odds of fetal and infant death; 36% of our
women are achieving this target. The National Institute of
Clinical Health and Excellence (NICE) 2015 guidelines
(29) have accepted 6.5%/48 mmol/mol as the target
HbA1, and the American Diabetes Association (ADA)
2015 guidelines (30) accept 7%/53 mmol/mol, if this is
achievable without causing problematic hypoglycemia.
Thirty-six percent of our women are now achieving the
target of 6.5%, and 60% achieve a target of 7% in the first
trimester. Our target is to ensure that 100% of women
achieve these levels safely. Although there are physiolog-
ical changes in mean red blood cell age, which affect
HbA1c values during pregnancy, there are trimester-spe-

cific normal reference ranges for HbA1c that have been
established in women without diabetes, and remains the
standard method of monitoring during pregnancy (29).

Preparation for pregnancy is paramount. This is for a
number of reasons, predominantly to optimize glycemic
control but also to start folic acid, screen for complica-
tions, and stop potentially teratogenic drugs. Women who
attend prepregnancy care are more likely to have appro-
priate retinal evaluation throughout pregnancy (31, 32).
Several observational studies, some of which are over 20
years old, have proven that prepregnancy care is associ-
ated with improved pregnancy outcomes (1–7). This is
recommended as routine clinical care by both NICE (29)
and ADA guidelines (30). Tennant et al (26) also showed
that the lack of prepregnancy folic acid consumption was
independently associated with increased odds of fetal
death (odds ratio, 2.52) Although there is a lack of ran-
domized controlled trials, the evidence is very clear that
prepregnancy care reduces morbidity and mortality.

In this study, women with type 2 diabetes who were not
reaching glycemic goals with dietary and exercise therapy
were treated with insulin exclusively. However, the argu-
ment in favor of metformin use in pregnancy for women
with type 2 diabetes is gathering momentum, and its role
as an insulin-sparing agent may help to control gestational
weight gain. Metformin has been used in South Africa in
type 2 diabetes since the 1970s, and perinatal mortality,
although higher than the general obstetric population,
was lower than in untreated women and similar to those

Table 4. Neonatal Outcomes

Period 1
(2005–2009)

Period 2
(2010–2014)

P Value for Period
1 vs Period 2

Live birth 182 (84) 197 (85) .2
Miscarriage 30 (14) 30 (13) .22
Stillbirth 5 (2.3) 1 (0.4) .09
Population stillbirth, % 0.49 0.42
PMR 23/1000 4.4/1000
Background population PMR 6.8/1000 6.1/1000
Congenital malformation 11 (5) 4 (1.8) .04
Background population, % 2.6 2.6
Neonatal hypoglycemia 33 (15) 27 (12) .33
Shoulder dystocia 5 (2.5) 3 (1.4) .48
Macrosomia

�4.0 kg 44 (22) 53 (23) .45
�4.5 kg 12 (5.5) 15 (6.6) .64

LGA 46 (21) 57 (25)
SGA 14 (6.5) 14 (6)
Birth weight (mean � SD), kg 3.5 � 0.8 3.5 � 0.85 .3
Neonatal intensive care 105 (48) 100 (44) .34
Delivery �37 wk 60 (32) 67 (34) .71
Delivery �34 wk 44 (23.5) 42 (21) .9
Delivery �28 wk 4 (2) 4 (2) .86
Composite poor neonatal outcome, % 19 14 .2

Abbreviations: PMR, perinatal mortality rate; LGA, large for gestational age; SGA, small for gestational age. Data are expressed as number
(percentage) unless otherwise specified. Composite includes stillbirth, miscarriage, malformation, preterm delivery, and neonatal hypoglycemia.
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who were treated with insulin (33). It has been used ex-
tensively with polycystic ovarian syndrome pregnancies
with no adverse outcomes (34). There have been a number
of systematic reviews and meta-analyses (35–37) that fa-
vor metformin, decreasing the problem of excessive ges-
tational weight gain, LGA babies, pregnancy-associated
hypertension, and preeclampsia. The safety of metformin
has been questioned, but studies such as the Metformin in
Gestational Diabetes trial (38, 39) have been reassuring,
and the eagerly awaited results of the randomized con-
trolled Metformin in Women with Type 2 Diabetes in
Pregnancy trial should help to answer this vital question.
The recently published EMPOWaR trial (38) did not
show any benefit with metformin for obese women
without diabetes in terms of preventing weight gain or
diabetes or reducing offspring weight.

Our group and others (18–20) have published studies
on the detrimental effects of gestational weight gain. How-
ever, despite recognition of this problem, our interven-
tions to date have not been effective in reducing BMI
before pregnancy or excessive gestational weight gain.
This is part of a complex global health problem due to a
combination of several factors including dietary, socio-
economic, behavioral, and genetic factors. We now need
to implement better pregnancy-sensitive weight manage-
ment programs. The ideal way to do this would be to study
different weight management techniques in our popula-
tion in a randomized controlled fashion. This has been
done with varying results in women with gestational di-
abetes. The recently published DALI lifestyle trial showed
a reduction in weight gain, fasting, and a nonsignificant
33% reduction in gestational diabetes with healthy eat-
ing (40). Again, the argument for routine metformin use
is important here because it is associated with less ges-
tational weight gain (41) in women with gestational
diabetes.

The number of women receiving cesarean section de-
liveries has increased significantly to 62%, despite a re-
duction in malformations and improved glycemic control.
Although the timing of delivery is extremely important in
women with diabetes, it is also important to avoid unnec-
essaryoperativedeliveries.Cesarean sectiondelivery isnot
without complication, and complications such as wound
infection can be seen more in women with obesity and
diabetes (42). This rate is higher than published interna-
tional data (43). We saw an increase in elective cesarean
delivery only for women with type 1 diabetes, again de-
spite improvements in glycemic control. Most of these are
planned repeat cesarean sections for women who have had
sections previously. We did not have a medical indication
recorded for 12% of elective sections beyond “maternal
diabetes.” Interestingly, we also saw an increase in emer-

gency cesarean sections for women with type 1 diabetes
and a decrease for women with type 2 diabetes.

Cesarean delivery has also been linked to an increased
prevalence of conditions such as type 1 diabetes (44) and
asthma (45) in offspring. This culture of choosing elective
cesarean section delivery will result in a continual increase
in cesarean sections as women go on to have further preg-
nancies. It is important to weigh all of the options while
planning; however, in addition to medical decision-mak-
ing, it is likely that the additional pressure of patient choice
and the risk of litigation drive these decisions.

The use of digital media is becoming increasingly more
integral to patient education and monitoring in the 21st
century. We have developed an app (whatsupmum) and
a web site (http://www.whatsupmum.ie/diabetes/). Al-
though there has been an explosion of apps being devel-
oped for diabetes management in recent years, there have
been few randomized controlled trials that prove their
benefit.

The main limitation of this study is that given that mul-
tiple interventions have been introduced, it is not possible
to separately assess the impact of each individual inter-
vention. Also, we do not have accurate information on the
level of interaction with our online resources, and this is an
area we need to focus on. Lastly, there are no national data
available on obesity in pregnancy or gestational weight
gain in Ireland that would have been useful for compari-
son with our cohort with diabetes.

Changing the process of clinical care delivery and uti-
lizing evidence-based interventions in a real-world fashion
can improve outcomes in women with pregestational di-
abetes. Going forward, we need to target women before
pregnancy in order to optimize BMI and introduce a struc-
tured weight management program during pregnancy to
avoid excessive gestational weight gain, both of which will
be associated with improved outcomes. Finally new tech-
nologies, in particular real-time continuous glucose mon-
itoring and insulin pump therapy, are likely to help a
greater number of women achieve optimal glycemic con-
trol. Such technologies need to be freely available in clin-
ical practice.
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