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B Abstract

MAIN OBJECTIVES: The objective was to describe pre-
gestational history and the maternal, fetal and neonatal out-
come in pregnancies in women with pre-gestational type 2
diabetes during the period between 1992 and 2006 from one
center in the Netherlands. METHODS: Patients attending
the obstetric-diabetology outpatient clinic of a tertiary refer-
ral center were studied. This center also has a regular diabe-
tes clinic and a community midwifery service. Patients were
identified from the database. Maternal outcome (pre-
eclampsia, pre-term delivery, Caesarean section) and fetal and
neonatal outcome (macrosomia, congenital malformations,
perinatal mortality, neonatal hypoglycemia) were analyzed as
well HbAlc levels, planning of pregnancy, gestational age at
first antenatal visit and ethnic background. RESULTS: Sixty-
six singleton pregnancies from 48 women were analyzed.
Their age was 34 + 5 yr, the BMI 31.7 £ 7.4 and the median
duration of diabetes was 3 yt. 52% were Caucasian and 35%
wete of Moroccan descent. 49% did not complete secondaty
school. Moroccan descent was associated with a lower edu-

cational level and a BMI comparable with the whole study
group. The proportion of planned pregnancies was ap-
proximately 70%. The mean HbAlc in the first trimester
was 0.4 + 1.1% and the gestational age at first visit was 10 £
5 wk, in one-quarter before 6 wk. The prevalences of vari-
ables related to maternal and neonatal outcome were as fol-
lows: spontaneous abortion 13.6%, pre-eclampsia 8.9%, pre-
term delivery 21.4%, spontaneous labor 25.0%, induced la-
bor 48.2%, Casarean section 42.9%, macrosomia (=90%
percentile) 41.1%, severe hypoglycemia 41.5% and major
congenital malformations 5.1%. CONCLUSIONS: Pre-
gestational type 2 diabetes is associated with an increased
incidence of adverse pregnancy outcome despite reasonable
mean HbAlc level and despite a high frequency of planned
pregnancies. Many women report relatively late. Improve-
ment in the outcome requires more active peri-gestational
specialist care and a tailored approach is required towards
migrant communities.

Keywords: type 2 diabetes * pregnancy *+ congenital mal-

formations * macrosomia * neonatal hypoglycemia

Introduction

@ ver the last few decades many studies have shown
that women with type 1 diabetes mellitus still have
a high incidence of adverse maternal, fetal and neonatal
pregnancy outcome [1-9]. There is a strongly elevated
risk of congenital malformations [1, 3, 6, 7], macro-
somia [3, 7], and pre-eclampsia, [1, 7] as well as pre-

www.The-RDS.org

term delivery and Casarean section [1, 6, 7]. Neonatal
hypoglycemia occurs frequently during the first days
after delivery [1]. Elevated plasma glucose levels are a
major contributor to the development of congenital
abnormalities [1, 5], pre-eclampsia [10, 11] and macro-
somia [1, 12]. This has led to the adoption of general
clinical policies aimed at reaching normoglycemia or
near-normoglycemia.
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Less is known of the pregnancy outcome in women
with pre-gestational type 2 diabetes mellitus. During
the last decade, five surveys have been published which
show that maternal, fetal and neonatal outcomes ate
similar to, if not worse than those in pregnancies with
pre-gestational type 1 diabetes [6, 13-17]. Pre-gesta-
tional type 2 diabetes is an emerging problem especially
since type 2 diabetes has become a global epidemic
[18]. This means that type 2 diabetes occurs with in-
creasing frequency in younger age groups. Since, at the
same time, the maternal age of first and subsequent
pregnancies has risen in modern society, motre and
more women are confronted with the problems and
burden of diabetes type 2 dutring pregnancy.

Type 2 diabetes in pregnancy is also associated with
additional potentially harmful factors. A considerable
number of women are of migrant origin and language
and cultural barriers may exist, impairing adequate pre-
gestational care and counseling [19]. This may result,
for example, in late reporting for initial antenatal care.
Medication poses additional problems. Not only are
some women continuing to take oral glucose-lowering
medication while pregnant, but a considerable number
of women may also use anti-hypertensive and anti-
hypetlipidemic drugs. Some of these drugs ate associ-
ated with congenital malformations [20-22].

Although type 2 diabetes in pregnancy is related to
adverse outcomes, relatively little detailed information
is available concerning the issues mentioned. Since the
incidence of type 2 diabetes is still relatively low, it
takes a long time or a multi-center approach to collect
numbers of patients sufficiently large to allow mean-
ingful and detailed analysis. In this retrospective single
center study, we performed an exploratory analysis of
maternal, fetal and neonatal outcome in type 2 diabetes
over the last 14 years with particular attention to the
pre-gestational and early gestational period. This in-
formation is used for a larger prospective study.

Patients and methods

Patients

Patients with any form of diabetes attending the
combined outpatient clinic for Obstetrics and Diabe-
tology of the University Medical Centre Utrecht, in the
Netherlands, were entered into a database. The de-
partment serves as a tertiary referral center but also has
a regular diabetes service and a midwifery section
working in the community. Patients with a diagnosis of
type 2 diabetes mellitus, who delivered between July
1992 and July 2006, were identified for this study. Ma-
ternal, fetal and neonatal data are kept in this database.
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Patients had to have a diagnosis of pre-gestational type
2 diabetes based on a previous medical diagnosis
and/or abnormal biochemical data and/or use of oral
medication and/or insulin. Patients who were referred
to our center based on their obstetric pathology were
excluded, as they were first seen after 30 wk of gesta-
tion.

Methods

The following maternal, fetal and neonatal items
were retrieved from the database.

Maternal parameters:

- Age

- Weight and length (body mass index (BMI))

- DParity

- Planning of pregnancy (use of folic acid and/or evi-
dence of pre-gestational counseling and actions in
the medical files)

- Ethnic background (Caucasian (including Turkish),
Moroccan, Asian, Negroid, others)

- Gestational age at first antenatal visit (counted from
the last of day of the last menstruation, thus not-
mally a minimum of 4 wk)

- Duration of clinical diabetes

- Insulin use during pregnancy

- Incidence of pre-eclampsia

- Incidence of spontaneous abortion (before week
20)

- Abortion due to severe malformations

- Pre-term delivery (20-37 wk)

- Fetal death

- Mode of delivery

Fetal or neonatal delivery:

- Congenital malformations (major malformations,
defined as malformations which result in death, re-
quire major surgical intervention or result in physi-
cal handicaps including major cosmetic handicaps)

- Birth weight

- Macrosomia (defined separately as birth weight
>4000g, or birth percentile =290 (large-for-
gestational age (LGA)); severe macrosomia defined
separately as birth weight >4500g, or birth percen-
tile 297.7 (very-large-for gestational age (VLGA))

- Neonatal hypoglycemia (plasma glucose =2.6
mmol/])

- Severe neonatal hypoglycemia (plasma glucose <2.0
mmol/l and/or use of intravenous glucose infu-
sion)

- Hyperbilirubinemia requiring at least one period of
phototherapy

Rev Diabetic Stud (2006) 3:134-142



136 The Review of Diabetic Studies

de Valk, van Nieuwaal, et al.

Vol. 3 (No. 3 (2006

Statistical analysis

Results are given for continuous variables as mean
and standard deviation with normal distribution and as
median and 95" percentile (p95) in case of a skewed
distribution. Categorical variables are given as percent-
ages. Differences between groups are tested with the
appropriate (non-)parametric tests for continuous vari-
ables with the y2-test or Fisher’s exact test for categori-
cal variables. The level of statistical significance is 0.05.
Univariate analysis was performed with macrosomia as
the dependent variable. Parameters with p < 0.10 were
entered into a multivariate regression modal to test for
independence if multiple determinants were found. A
similar procedure was performed with severe neonatal
hypoglycemia.

Results from the study population were compared
with those from the general population [1]. According
to this data, the normal incidence of pre-eclampsia is
1.05% of the general population, the pre-term delivery
is 7.1% and Casarean section 12.0%. The normal peri-
natal mortality is 0.8%. According to the definition of
gestational age given above, the incidence of LGA is
10% and the incidence of VLGA is 2.3% in the general
population. The normal incidences of macrosomia
(>4000 g) and severe macrosomia (>4500 g) are 16.8%
and 4.0% respectively [23]. The incidences in the study
group were compared with the incidences in the nor-
mal population using the single proportion test. Inci-
dences of neonatal complications, hypoglycemia and
hyperbilirubinemia are unknown in the Netherlands
and therefore a comparison between the study group
and the normal population could not be made. In this
study, major congenital malformations are reported ret-
rospectively. The incidence of all congenital malforma-
tions in the general population in the Netherlands is
2.6%, but there is no information available concerning
a clear distinction between major and minor malforma-
tions. Therefore, in our study, no comparison was
made with respect to this issue either.

Results

52 pregnant women with type 2 diabetes were seen
at our clinic between 1992 and 2006. Four patients
were excluded because they were referred from another
hospital due to a complicated pregnancy - leaving 48
women. The total number of pregnancies studied was
606, all singleton pregnancies. The maternal characteris-
tics are shown in Table 1. The mean age for the first
pregnancy in our hospital was 34 yr with a range from
25 to 45 yr. Most women had had eatlier pregnancies
and already delivered one or more children. Many
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Table 1. Characteristics of the participating women

Parameter Women
Age at conception (yr) 34.0 £ 5.0
Duration of diabetes (yr, median 3 (16)
and 95t percentile)
BMI (kg/m?) 31.7+74
BMI-classes (%o)
BMI < 25 11.6
BMI > 25 34.9
BMI > 30 25.6
BMI > 35 27.9
Ethnic background (%0)
Caucasian 52.1
Moroccan 354
Asian 8.3
Negroid 2.1
Others 2.1
Formal education (%)
Primary school 48.8
Secondary school 37.2
Univetsity/advanced vocational 14.0

training

Legend: Data are mean + SD or percent. BMI: body mass index.

women were overweight with a BMI > 25 in 88% and
a BMI > 30 in 55% of the cases. The diabetes was gen-
erally of short duration with a median of 3 yr. Hyper-
tension occurred in a few patients, none had chronic
complications. Using a crude classification of the level
of formal education received, it showed that about half
of the women had not received or completed secon-
dary school and about 15% had completed university
or vocational training.

There was a clear ethnic distribution in this popula-
tion. A little more than half of the women were of
Caucasian origin, women of Moroccan origin consti-
tuted another large group. Other ethnic backgrounds
were relatively low in frequency. Comparing the two
largest groups (Caucasian and Moroccan), there was no
difference in BMI (32.7 + 6.0 vs. 31.2 + 4.5, Caucasians
and Moroccans respectively, p = 0.4) nor in the distri-
bution over the BMI classes. There was, however, a
difference in formal education. Caucasian women had
received or completed more advanced education than
Moroccan women (p = 0.009).

The 48 women had 66 pregnancies. Planning preg-
nancy is one of the major issues in diabetic pregnan-
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Labor started spontane-

ously in 25%, in four cases
needing oxytocin augmenta-

tion. Induced labor was re-
quired in 482% and a

Ceesarean section was required
in 42.9%. The incidence of

Casarean section was signifi-

cantly higher than in the nor-
mal population (p < 0.001).

The majority of Casarean sec-
tions (78%) were planned be-
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Figure 1. Gestational age at first antenatal presentation.

cies. The majority of the 66 pregnancies were planned.
Folic acid was used by 70% and more than 80% had
done some or all the planning of their pregnancy. Any
form of planning was associated with ethnic back-
ground: 93.8% of pregnancies in Caucasian women
were planned compared to 68.2% in Moroccan women
(p < 0.05). Similarly, secondary or higher education was
associated with more planning (92.0% vs. 69.0%, p <
0.05) compared to primary education only. Closely re-
lated to the issue of planning is the timing of the first
antenatal visit, see Figure 1. The mean gestational age
at the first outpatient visit was 10 £ 5 wk. One quarter
were seen before the second week (6th week calculated
from the last menstrual period) and 70% were seen be-
fore 18 wk. Early presentation (before 12 weeks) was
associated with Caucasian origin (85 vs. 56%, p =
0.02). Education was not significantly related.

The maternal outcome is shown in Table 2. Preg-
nancy ended before 20 wk in 13.6% of patients. Eight
women were on oral glucose-lowering drugs during
eatly pregnancy and one on diet only. These 9 women
were put on insulin too and thus all of the women were
treated with insulin during pregnancy. The mean
HbAlc value decreased steadily from 6.9% before
pregnancy to 6.0% in the second trimester with a slight
increase in the third trimester to 6.2% (Figure 2). The
number of patients with HbAlc measurements varied
in the different trimesters, so a formal statistical analy-
sis was not performed. There were no cases of intrau-
terine fetal death. Pre-eclampsia occutred at an in-
creased incidence but there were no cases of the
HELLP-syndrome or eclampsia. The higher incidence
of pre-eclampsia almost reached statistical significance

(p = 0.07).
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fore delivery. Pre-term delivery
occurred in 21.4%. This was
significantly higher than in the
normal population (p < 0.02).
Three of the 12 pre-term de-
liveries (25%) were spontane-
ous; the others were induced for medical reasons.
There was no maternal mortality in this series.

The neonatal outcome is shown in Table 3. Major
congenital malformations (one sacral teratoma, two
cardiac malformations) were observed in 5.1% of the
cases studied. None of the women were on oral medi-
cation during the first trimester. Macrosomia occurred
in 41% when using the LGA definition, 14% had a
birth weight of >p97.7 (VLGA). LGA occurted signifi-
cantly more frequently in the study group compatred
with the normal population (p < 0.001). The higher in-
cidence of VLGA just failed to reach statistical signifi-
cance (p = 0.07). In general, the incidence of macro-
somia with a birth weight of >4000g or >4500g were
comparable with the normal population. Figure 3
shows the body weight distribution.

Table 2. Maternal pregnancy outcome

Parameter Women
Abortion (<20 wk) 13.6
Pre-eclampsia 8.9
HELLP-syndrome 0.0
Preterm delivery 21.4
Spontaneous pre-term delivery 5.1
Spontaneous onset of labor 25.0
Induced labor 48.2
Caesarean section 429
Primary section 32.1
Secondary section 10.7

Legend: Data are in percent.

Rev Diabetic Stud (2006) 3:134-142



138 The Review of Diabetic Studies

de Valk, van Nieuwaal, et al.

Vol. 3 (No. 3 (2006

genital  malformations,
pre-eclampsia,  macro-
somia and neonatal hy-

poglycemia.  In  the
North-West ~ European

region studied, we could
not observe a significant
difference of pregnancies

by women of Caucasian
or Moroccan origin.

In this study, the out-
come was compared with
available national data
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Figure 2. HbA1c-levels before and during pregnancy. Data are means + SD.

Severe neonatal hypoglycemia occurred in ap-
proximately 40% and phototherapy for hyper-
bilirubinemia was given to one in five babies. Over all,
perinatal mortality, spanning from 20 wk of gestation
to 28 days after delivery was 3.6%, was not significantly
different form the normal population (0.8%) probably
also due to the effect of the small group size. The rea-
sons and circumstances of the two cases of perinatal
death are listed in Table 4. Macrosomia (=p90) was as-
sociated with an increased frequency of Casarean sec-
tion compared with birth weight (<p90) (61 vs. 30%, p
< 0.03). A similar picture emerged with macrosmia de-
fined as a birth weight of >4000 g (69 vs. 32%, p <
0.02).

Associations of macrosomia, defined as a birth
weight 2p90, were sought. Macrosomia was only asso-
ciated with higher maternal body length (macrosomia
vs. no macrosomia: 167.6 = 7.7cm vs. 162.4 = 3.8 cm,
p < 0.01) but not with pre-gestational maternal weight,
BMI, gestational age at first visit, planning of preg-
nancy, use of folic acid, level of formal education or
HbA1c in the different trimesters. Severe hypoglycemia
occurred with higher frequency with a birth weight
2p90 (57% vs. 31%) just failing to reach the conven-
tional level of significance (p = 0.06). No other detet-
minants were found.

Discussion

This study, which spanned a period of 14 years,
shows that there is still an increased frequency of ad-
verse pregnancy outcomes in women with type 2 dia-
betes with emphasis on an increased frequency of con-

Rev Diabetic Stud (2006) 3:134-142

‘ for the general popula-
tion. Since the aim was
to determine the out-
come in type 2 diabetes
compared to the general,
‘normal’ population, we
did not use the data from the population of other pa-
tients in this center because this population was se-
lected specifically in view of the nature of this center.
The group of type 2 diabetes patients was considered
to be well-representative of the normal diabetes popu-
lation, since many patients originated from the mid-
wifery department or were seen in the general outpa-
tient clinic.

The planning of pregnancy with pre-gestational op-
timization of glycemic control is of paramount impoz-
tance. This study showed that a large majority of pa-
tients in our population did indeed plan their preg-
nancy. To define the planning of pregnancy, the use of
folic acid or pre-gestational attention and eatly visits to
the clinic were considered. Although folic acid is part
of the recommended treatment in early pregnancy, its
use in the general population of the Netherlands is
much lower than the 70% seen in this study. Some
kind of planning was seen in more than 80% of pa-

Table 3. Neonatal outcome

Parameter Neonates
Macrosomia >4000g 21.7
Macrosomia >4500g 3.3

Weight =p90 411

Weight 2p97.7 10.6

Severe hypoglycemia 41.5
Phototherapy 22.6

Major congenital malformations 5.1
Legend: Data are in percent.
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cither a general practitioner
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Figure 3. Distribution of birth weights.

tients which was consistent with the high level of birth
planning in the Dutch society. In comparison, only 5%
of pregnancies in a comparable country such as Den-
mark was planned in a contemporary study [13].

Strict glycemic control is a critical factor for a good
course and outcome of pregnancy in women with dia-
betes. In this study we took HbAlc as the indicator of
overall control. The mean level, of those in whom this
was known, was close to 7% before pregnancy, de-
creasing during pregnancy and slightly increasing in the
last trimester. This pattern is well-known in pregnancy.
The decrease in HbAlc during the first two trimesters
is attributed to an increase in red cell production as
well as to patients’ action to improve control. The
HbAlc levels were comparable to the recent Danish
study [13]. These results suggest that with targeted ac-
tions and good logistics, improved glycemic control is
achievable.

Pre-gestational counseling means that the HbAlc-
level should be maintained as low as possible, Fur-
thermore, counseling should achieve the cessation of
treatment with oral glucose-lowering medication, the
starting or adjusting of insulin treatment if necessary
and the discontinuation of other potentially teratogenic
medication. A complicating factor may be that many
patients with type 2 diabetes are treated by a general
practitioner. In view of the
complications of diabetes in

Table 4. Perinatal mortality

poOO-97.7  >p97.7 our group shows that three-
quarters of women report
only after six weeks.

When  comparing our
study group with other
groups in published studies, the gestational age is much
lower and the percentage of planned pregnancies is
higher in our study group. In the Danish study, the
mean gestational age at first visit was at week 13 [13].
Apart from increased attention to the problem of pre-
gestational type 2 diabetes, this difference may also be
due to logistical and cultural factors. A complicating
factor may be that many women do not want to tell
their employers and colleagues that they are pregnant
in the first trimester and this limits the possibilities to
achieve the beneficial regular life and work schedules.
All these issues ate a logical part of pre- and peti-
gestational counseling. Interestingly, Towner ef a/. did
not find an association between the incidence of con-
genital abnormalities and gestational age at first presen-
tation [16]. However, glycemic control was poor in this
compared to the other studies.

Our population has distinctive features in that it has
a large group of women of Moroccan origin. Other
studies have shown that there is a large proportion of
non-Caucasian patients in women with type 2 diabetes
and pregnancy and each country or region has its own
migrant make-up [13-17]. Type 2 diabetes has a definite
increased prevalence in Moroccan, Turkish, Negroid
and Asian subjects [19]. The ovetr-representation of pa-
tients of Moroccan origin could be due to an increased

pregnancy and the intensive Patient Gestational age Birth weight Timing of death Causes

end complex therapies re-

quired’ all patients who express Patient A 30 wk 1190¢g 7 d post partum PROM and infection
the desire to become pregnant Patient B 30 wk 2180g 7 d post partum Pre-eclampsia,

should be referred for special-
ist care before conception. In

induced labor,
post partum infection

addition, the issue of preg-
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Legend: PROM: prelabor rupture of the membrane.
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proneness for early type 2 diabetes in the Moroccan
population, for example linked to higher BMI, less
physical activity or as yet unknown factors. Ethnic
background was related to educational level and plan-
ning of pregnancy in our study. This reinforces the fact
that targeted education is another key point to be aware
of. The relatively small sample precluded a detailed sta-
tistical analysis comparing Caucasian and non-
Caucasian groups. The study by Vanger e a/ carried
out in Denmark reported higher incidences of adverse
outcome in the non-Caucasian women, but these dif-
ferences were not statistically significant in the small
groups [24].

As was expected on the basis of earlier surveys,
there was an increased incidence of adverse maternal
and neonatal outcomes. In our study, spontaneous
abortion occurred in 13.6% of the cases, which is
comparable to the 11.3% incidence in the Danish study
[13]. Pre-eclampsia has been linked to endothelial dys-
function and insulin resistance, thus the higher inci-
dence is not surprising. This has also been shown in
another study [13].

Macrosomia occured in approximately 40% accord-
ing to the LGA definition. This number is comparable
to other studies where it occurred in 56% and 47% of
the cases [12, 13] and is roughly comparable with the
incidence in women with type 1 diabetes [1, 7]. In our
study group, only maternal height was associated with
macrosomia which corresponds to an earlier study of a
large non-diabetic population [25].

HbA1lc was not related to fetal size. The low predic-
tive power of HbAlc regarding fetal weight was de-
scribed earlier in type 1 diabetes [26]. Glucose levels,
especially the postprandial ones in the third trimester
are well correlated with fetal weight, indicate that the
HbAlc-value is a relatively insensitive indicator for
glucose levels [27, 28]. This has been exemplified by
Kyrne-Grebalski ¢ al. who showed that hypo- and hy-
perglycemic episodes were frequent even with an
HbAlc level between 6 and 7% [29]. More detailed
analyses using continuous glucose measurements have
documented extensive swings in glucose levels despite
HbAlc levels generally being considered as acceptable
[30, 31].

Major congenital malformations occurred with a
high incidence, which is comparable with other studies
[6, 13-15, 17]. An earlier study in type 2 diabetic
women reported that 11.7% had major congenital ab-
normalities between 1987 and 1992 [16]. The patho-
genesis Is linked to glucose control during the first
weeks of pregnancy. Due to the retrospective nature of
our study and the late presentation of women, detailed
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information during this period is lacking. However,
data is available to suggest that the women were not
poorly controlled. Towner et al. found that peri-
conceptional HbAlc was the only independent deter-
minant of the incidence of congenital malformations
[16]. In type 1 diabetes, the association between peri-
gestational HbAlc and congenital malformations is
well-established [1]. The non-randomized trial by
Fuhrmann ez a/. is the best interventional proof of the
necessity of strict peri-gestational glycemic control to
reduce congenital malformations [32]. Recently, Tem-
ple ¢t al. showed in an observational study that pre-
gestational care was associated with a lower HbAlc in
early pregnancy [33]. It still remains unclear to what
degree maternal characteristics account for these dif-
ferences in outcome. These factors relate for example
to income, education and smoking. These observations
have to be tested in women with type 2 diabetes.

Pre-term delivery occurred in about 20%, which is
comparable with other studies [13]. Spontaneous pre-
term delivery occurred in 5.3% of pregnancies >20 wk.
It is remarkable that, in our study, two of three neona-
tal deaths occurred in women with pre-term ruptured
membranes. Further study is needed to elucidate
whether this is a real phenomenon or a chance finding.

Perinatal mortality seems to be increased and is
comparable to that of the UK study (2.5%), the New
Zealand study (3.9%) and the Danish study (6.7%) [13,
14, 17] and it is similar to that in women with type 1
diabetes. A considerable part is explicable by the con-
genital malformations [3]. In the New Zealand study,
33% of perinatal deaths were related to congenital ab-
normalities, as compared to 25% and 33% in type 1
diabetes [1, 7]. Other factors, such as stillbirth and dif-
ficult delivery also contribute to perinatal death, sug-
gesting avenues for new potential preventive treatment.

The limitations of this study are based on the retro-
spective nature as well as the limited size and special
ethnic composition of the study group. There is mini-
mal contribution from the Hindu or East Asian popu-
lation and the Afro-Caribbean population. Both groups
have a relatively high prevalence of diabetes during the
fertile period. An extension of this retrospective study
that aims to include these groups is ongoing. Due to
the limited size, differences between the study group
and the normal population had to be quite large to
reach statistical significance. This underscores the im-
portance of a multi-center study.

In conclusion, pre-gestational type 2 diabetes is still
associated with an increased incidence of adverse preg-
nancy outcome despite a mean HbAlc level within
normal ranges and a high incidence of planned preg-
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nancies. A considerable proportion of the women re-
port at the ‘normal’ gestational age for the first antena-
tal visit, which is however late in diabetic pregnancies.
Improvements in outcomes may be expected from

more active specialist peti-gestational care, including
pre-pregnancy referral to specialist cate, and a tailored
approach for women from migrant communities.
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