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Abstract

Objective To investigate if increased length and intensity of breastfeeding mediates gestational diabetes mellitus (GDM) risk in a
subsequent pregnancy. Design Multisite cohort study. Setting Western Sydney, Australia, March 2017-April 2019. Population
Women with a second subsequent pregnancy after a GDM-affected first pregnancy. Methods Information on breastfeeding
experience, intensity and GDM management in the first pregnancy was collected by questionnaire. The results of the oral
glucose tolerance test (OGTT) in the second pregnancy were also recorded. Multivariable models for OGTT and for diagnosis
of GDM were fitted and then adjusted for medical treatment of GDM in the first pregnancy, BMI, age at current pregnancy and
ethnicity. Main outcome measures Second pregnancy oral glucose tolerance test (OGTT) blood glucose results and diagnosis
of GDM. Results We recruited 227 women with 210 eligible for analysis. Of these women, 146 (70%) were diagnosed with
recurrent GDM. We found a 19% reduction in the risk of GDM in a subsequent pregnancy if a woman breastfed for more than
six months (RR 0.81, 95% CI 0.68-0.96) after adjusting for both age and BMI. In a fully adjusted model, the association was
attenuated (RR 0.89, 95% CI 0.78-1.02). With the same adjusted confounders, however, both high intensity breastfeeding (2
h OGTT, P = 0.01) and breastfeeding for greater than six months (1 h OGTT, P = 0.01) were associated with a mean blood
glucose decrease of 0.7mmol/L. Conclusion We found the risk of recurrent GDM was reduced by both increased duration and

intensity of breastfeeding.
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ABSTRACT
Objective

To investigate if increased length and intensity of breastfeeding mediates gestational diabetes mellitus (GDM)
risk in a subsequent pregnancy.

Design

Multisite cohort study.

Setting

Western Sydney, Australia, March 2017-April 2019.

Population

Women with a second subsequent pregnancy after a GDM-affected first pregnancy.
Methods

Information on breastfeeding experience and GDM management in the first pregnancy was collected by ques-
tionnaire. Results of the oral glucose tolerance test (OGTT) in the second pregnancy were also recorded.
Multivariable models for OGTT and for diagnosis of GDM were fitted and then adjusted for medical treat-
ment of GDM in the first pregnancy, BMI, age at current pregnancy and ethnicity.



Main outcome measures
Second pregnancy oral glucose tolerance test (OGTT) blood glucose results and diagnosis of GDM.
Results

We recruited 227 women with 210 eligible for analysis. Of these women, 146(70%) were diagnosed with
recurrent GDM. We found a 19% reduction in the risk of GDM in a subsequent pregnancy if a woman
breastfed for more than six months (RR 0.81, 95% CI 0.68-0.96) after adjusting for both age and BMI. In a
fully adjusted model, the association was attenuated (RR. 0.89, 95% CI 0.78-1.02). With the same adjusted
confounders, however, both high intensity breastfeeding (2 h OGTT,P = 0.01) and breastfeeding for greater
than six months (1 h OGTT, P = 0.01) were associated with a mean blood glucose decrease of 0.7mmol/L.

Conclusion

We found the risk of recurrent GDM was reduced by both increased duration and intensity of breastfeeding.
Tweetable abstract

Gestational diabetes recurrent risk is reduced by both increased duration and intensity of breastfeeding.
Funding

The authors received no specific funding for this work.
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Introduction

Gestational diabetes mellitus (GDM) is diagnosed on the basis of hyperglycemia first detected at any time
during pregnancy.’ There is a global rise in the incidence of GDM, with current rates documented to be
between 5-36% of pregnant women, dependent on the population, screening and diagnostic criteria.?4 A
significant individual burden is associated with GDM for women and their families including adverse perinatal
outcomes, psychological impact and long-term cardiometabolic health consequences.> ¢ There is a growing
awareness of the rising worldwide economic implications for health service delivery associated with GDM.”
It is important to identify modifying factors that can reduce GDM and improve pregnancy outcomes for
women and infants through targeted use of health resources.

The benefits of breastfeeding to infants are well documented® and have resulted in ongoing programs world-
wide to improve breastfeeding rates. However, less attention has been given to the maternal benefits.
Increasing evidence suggests that breastfeeding intensity and the total length of time a woman breastfeeds
during her life can positively influence her health. This includes a reduction in type 2 diabetes and an
improved cardiometabolic risk profile.%-14

Information is lacking on how breastfeeding length and intensity may impact on glycemic control and the
development of GDM in a subsequent pregnancy for women who have had hyperglycemia in a prior pregnancy.
Women who have GDM in their first pregnancy may have up to a 13-fold increased risk of GDM in their
second pregnancy.'>1"Every subsequent pregnancy after a GDM-affected pregnancy has a compounding risk
of GDM and a progression to type 2 diabetes.!” 8 We are unaware of any research that has investigated
whether breastfeeding reduces this between-pregnancy cumulative risk for the development of GDM. The
aim of our breastfeeding length intensity in gestational diabetes (BLIING) study is to investigate women who
have had GDM in their first pregnancy and assess if length and intensity of breastfeeding mediates GDM
risk in a subsequent pregnancy.

Methods

Study design, study population



This was a multisite cohort study in Western Sydney with enrolled women from four participating hospitals.

Pregnant women aged 18 years and over who had GDM in their first pregnancy and had an expected date
of delivery from 1st March 2017 to 30th April 2019 were recruited. Recruitment occurred from 20 weeks’
gestation. Exclusion criteria included pre-existing diabetes, pre-term first pregnancy (<37 weeks), multiple
birth first pregnancy, a history of more than three miscarriages, fetal anomaly or stillbirth. Women who had
care in their first pregnancy in a country other than Australia were also excluded from the study.

All potentially eligible women were identified through the electronic maternity database from information
provided at their booking visit. Eligible women were approached in the antenatal clinic or in hospital during
the first two days postpartum at the four participating hospitals.

At participating hospitals, GDM was diagnosed on the basis of the 1998 Australasian Diabetes in Pregnancy
Society criteria.!?This involves a 75g oral glucose tolerance test (OGTT) with a fasting blood glucose level
(BGL) of [?]5.5 mmol/L and/or a 2 h BGL [?]8.0 mmol/L. The OGTT at 1 h was also collected and results
made available to clinicians, however, it is not routinely used for diagnostic purposes. All pregnant women
were tested for GDM at 24-28 weeks’ gestation, and earlier if clinically indicated. Management of GDM
with insulin or metformin was defined as medical treatment inclusive of dietary modifications. Standard
treatment for GDM includes blood glucose monitoring, dietician review, insulin treatment if glucose targets
are not met. All women are advised to maintain a similar healthy diet after the birth of their baby and have
follow-up with their family doctor.

Questionnaire

An expert panel, including lactation consultants (International Board Certified Lactation Consultants, IB-
CLC), endocrinologists and a maternal fetal medicine specialist, designed a task-specific, four-page health
and lactation questionnaire with breastfeeding intensity assessment (Supplemental S1). Questions primarily
related to the participants’ previous pregnancy and were based on maternal recall. Co-design input was
through a consumer trial of questionnaires, with revision from feedback, to a final questionnaire design. Af-
ter revision, 92% (11/12) of consumers agreed or strongly agreed that the questions were easy to understand
and ‘accurately records how I fed my baby’.

Length of breastfeeding was assessed by a question on baby’s age when all breastfeeding stopped. The
Breastfeeding Length Intensity Scoring System (BLISS) was used to assess breastfeeding intensity in the
first three months postpartum. The level of intensity is a determination of the amount of maternal breast-
feeding inclusive of expressing, in relation to formula feeding. The highest intensity is mostly or exclusively
breastfeeding, and the lowest intensity is mostly formula feeding. The scoring of intensity and determination
of four levels of intensity was validated by two consultants (IBCLC) who assessed typical optimal feeding
patterns and correlated the BLISS score to length of breastfeeding with a maximum score of 25. Assess-
ment of infant feeding by BLISS occurred via maternal recall for the time periods as follows; the first week
post-partum (score/6), during the first month (score/7), one to three months (score/6) and at three months
(score/6). Breastfeeding only at any time point was given full marks, formula only feeding scored nil, and
scores were incrementally reduced for 1-4 formula feeds a week, 1-3 per day, with four or more formula
feeds per day scoring similar or equal to full formula feeding (Supplemental S1). High intensity feeding was
classified as a score between 19-25, mild-moderate intensity 7-18, and a low-intensity score was defined as
between 0-6.

Data Collection

Participating women completed the self-administered questionnaire. Women who utilised an interpreter for
their obstetric appointment were verbally given the questionnaire with the assistance of the interpreter.
Demographic information collected included self-identification of ethnicity, country of birth and length of
time living in Australia if they were a migrant. Second pregnancy details were collected from the participating
hospitals’ electronic records and included booking BMI, diagnosis of GDM and pregnancy OGTT results.

Statistical Analysis



Demographic and clinical variables were summarised between outcome groups, with percentages for categor-
ical variables and median and interquartile range (IQR) for continuous variables, as all those included were
not normally distributed. The relationships between length of breastfeeding and the BLISS score with the
OGTT results from the subsequent pregnancy were analysed at each OGTT measurement time separately
using linear regression. This was done after the relationship between both length of breastfeeding and BLISS
score and the OGTT measurement was found to be different for each of the 3 OGTT measurements (interac-
tion) were found to be different using a general linear model to account for the correlation within a woman.
All relationships with the diagnosis of GDM were assessed with a general linear model with a log link and
the results summarised as relative risks. Both length of breastfeeding and BLISS score were dichotomised
for these models due to the relationships using the continuous variable not being linear. Both the models for
OGTT and for diagnosis of GDM were fitted unadjusted and then adjusted for medical treatment of GDM in
the first pregnancy, BMI as [?]30 kg/m? or <30 kg/m?, age at current pregnancy [?]30 or <30 years old, and
ethnicity as self-identified Caucasian, South Asian or other. Family history of diabetes was assessed but did
not contribute to any model so was excluded. There was no imputation of missing data and no adjustment
for multiple comparisons. All analyses were done with SAS 9.4 SAS Institute Inc., Cary, NC, USA.

Results

A total of 229 eligible women were approached to participate in the BLIING study, with 227 women consenting
to participate. Of the consenting women, 210 met all eligibility criteria and provided answers for breastfeeding
intensity, with 209 women specifying length of breastfeeding. There were 210 women who had OGTT results
available for their second pregnancy, 146 (70%) of these women were diagnosed with recurrent GDM. Most
women were born overseas with 39 (19%) born in Australia. The majority of self-identified ethnicity was
stated as South Asian (52%), with Caucasian the next most frequently identified group (16%). Demographics
were similar between women diagnosed with GDM or in the non-GDM group, except for obesity, which was
greater in the women with recurrent GDM (26% vs 13%, P = 0.03) (Table 1).

All women in their first pregnancy commenced breastfeeding, with 117 (56%) breastfeeding longer than six
months and 43 (20%) breastfeeding for less than three months. For the total cohort, 49 (23%) women had
low intensity BLISS score (0-6) and 36 (73%) of these women breastfed for less than three months (Table
2). The most common reason women gave for stopping breastfeeding was “I didn’t think I had enough milk”

(34%).
The relationship between previous breastfeeding duration and intensity with recurrent gestational diabetes

There were 117 (56%) women who breastfed >6 months and of these 73 (63%) developed GDM in their
second subsequent pregnancy. There was an 18% reduction in the risk of recurrent GDM for any amount
of breastfeeding greater than six months after the first GDM pregnancy (74/117 (63%) vs. 71/92 (77%),
RR 0.82, 95% CI 0.69-0.98, P = 0.03) (Table 3). Length of breastfeeding greater than six months remained
a significant predictor for reduced GDM diagnosis when adjusted for age (RR 0.79, CI 95% 0.67-0.94, P
= 0.01) or BMI (RR 0.84, CI 95% 0.70-1.00, P = 0.05). After adjusting for both age and BMI there
remained a 19% reduction in the risk of GDM if a woman breastfed for more than six months (RR 0.81,
95% CI 0.68-0.96,P = 0.01). The association was attenuated in the fully adjusted model with the following
confounders, medical treatment of GDM in the first pregnancy, BMI, maternal age and ethnicity (RR 0.89,
95% CI 0.78-1.02, P = 0.09) (Table 3).

Women who breastfed in the high intensity range ([?]19 BLISS; 63%) had a 17% reduction in the risk of
being diagnosed with GDM compared to lower intensity breastfeeding groups, (<19 BLISS, 71/112 (63%)
vs. 75/98 (77%), P = 0.04) (Table 3). In the adjusted model that included age and BMI, the association
was stronger, with a 22% reduction in GDM (RR 0.78, 95% CI 0.63-0.96, P = 0.02). However, in the fully
adjusted model, the association between BLISS score groups and GDM diagnosis was attenuated (RR 0.90,
95% CI 0.77-1.05, P = 0.17) (Table 3).

The relationship between previous breastfeeding duration and intensity with the glucose tolerance test result



The relationship between breastfeeding duration and intensity with the glucose levels from the OGTT at the
subsequent pregnancy were also analysed. After adjusting for confounders (medical treatment of GDM in
first pregnancy, BMI, maternal age at second pregnancy, ethnicity), breastfeeding greater than six months
was associated with a lower mean OGTT at 1 h (P = 0.01) and women in the high intensity breastfeeding
group had a lower 2 h blood glucose result (P = 0.01) with a mean decrease of 0.66 mmol/L (Table 4).

Discussion
Main findings

Our study found that both increased duration and intensity of breastfeeding following a GDM-affected
pregnancy were associated with a reduction in the risk of developing GDM in a subsequent pregnancy.
Furthermore, breastfeeding duration and intensity influenced the glucose levels of the OGTT performed
during the subsequent pregnancy.

There is a growing body of evidence demonstrating the association between breastfeeding and a reduction in
type 2 diabetes.!® 20 21 Stuebe (2015) hypothesized that early, high intensity lactation may be crucial in the
‘resetting’ of an endocrine balance from an insulin-resistant state in pregnancy, and, without the lactation-
mediated reset, there may be long-term cardiometabolic health consequences.?? Studies have demonstrated
that with a greater lifetime-years of maternal breastfeeding there is a corresponding risk reduction for type
2 diabetes.!?> 23 Research using data from the Nurses’ Health Study found that for every extra lifetime-year
of breastfeeding, there was a 15% reduction in the risk of type 2 diabetes for women who had a pregnancy
in the last 15 years.2°

In a study that included both post-GDM (n = 300) and non-GDM (n = 220) women, O’Reilly et al.
(2011) found that hyperglycemia was more frequent at the postpartum OGTT in women who were not
breastfeeding compared to women who were, with breastfeeding reducing the incidence of postpartum hy-
perglycemia by 60%.24 The SWIFT study was the first prospective investigation of breastfeeding intensity
and hyperglycemia.?® It found an association between higher intensity breastfeeding and improved postpar-
tum OGTT levels. As early as 6-9 weeks postpartum, a greater intensity of breastfeeding in women with
GDM resulted in a lower mean fasting plasma glucose level as measured at their postpartum OGTT and a
dose response to improved homeostasis model assessment (HOMA-IR). The SWIFT study also demonstrated
that there was a dose-protective response of intensity and length of breastfeeding for type 2 diabetes risk
two years after the GDM pregnancy.?®

A lower HbAlc is associated with greater lengths of breastfeeding postpartum.'® There is also evidence
that breastfeeding improves insulin sensitivity, with women who breastfed at high intensity having a lower
HOMA-IR at 6-10 weeks’ postpartum, though this may only be evident in obese women.26

Although there are benefits of breastfeeding for women who have had GDM, evidence suggests that these
women have greater difficulty breastfeeding than unaffected women.?” 2® Women with GDM have more
issues establishing breastfeeding, experience delayed lactogenesis and breastfeed for a shorter duration than
other women.??Oza-Frank et al. (2017) found that women with GDM experienced practices in hospital
that are known to negatively impact on long-term breastfeeding.?® For example, they were less likely to
breastfeed in the first hour after birth and it was more likely that their baby received formula in hospital
than women without GDM. The importance of breastfeeding for women with GDM therefore requires greater
understanding for effective, targeted lactation support. Careful consideration needs to be given to protocols
whereby babies of women with gestational diabetes are routinely admitted to special care nurseries as this
may negatively impact breastfeeding success.?’

Breastfeeding intensity and duration can be improved through appropriate education and consistent advice
that ideally includes both antenatal and postnatal care.3! Novel engagement with the use of text-based
support has been trialled, with one study suggesting the best predictor for exclusive breastfeeding was
strong engagement in the first two weeks postpartum utilising two-way lactation consultant texting support.32
Stuebe et al. (2016) found GDM women were less likely to stop breastfeeding or introduce formula (adjusted



HR 0.50, 95% CI 0.34-0.72) at six weeks when provided with a pre- and postnatal lifestyle intervention
program that included breastfeeding text-based support.®® A recent (2017) Cochrane review found that
lactation support for women improved breastfeeding intensity for up to six months.?*

Provision of comprehensive lifestyle and breastfeeding support for GDM women requires investment in addi-
tional staff time and resources. However, our study and others have demonstrated that optimal breastfeeding
for women with a history of a GDM pregnancy reduces the risk of the mother developing type 2 diabetes
and other cardiometabolic disorders. A reduction in hyperglycemia in a subsequent pregnancy also negates
some of the maternal and fetal risks associated with GDM. The savings from this are likely to offset the
investment in the provision of breastfeeding support. It is a financially judicious use of health resources to
support early prevention for cardiometabolic disease and a unique opportunity to engage women in health
intervention programs that include breastfeeding support during pregnancy and the postpartum period.

We are not aware of any published methods for the routine assessment of breastfeeding intensity. This is
important as duration of breastfeeding by itself does not necessarily reflect early breastfeeding issues. Low
intensity breastfeeding may occur early postpartum, however a small percentage of mothers will persist
despite extreme difficulties (Table 2). Women who breastfeed more successfully with greater intensity tend
to breastfeed for longer.?®> The BLISS check is therefore a novel means of assessing breastfeeding intensity
through a maternal recall questionnaire. Evaluation of previous breastfeeding is an important component
of the pregnancy and postpartum evaluation, and this can easily be established as a routine tool for use by
clinicians. The findings of our study suggest that the BLISS check score may be a useful clinical tool.

We are continuing to validate the BLISS check in a larger cohort for antenatal lactation counselling referral
purposes and research. It is important to work towards standardizing the assessment of breastfeeding
intensity in a manner that is clinically useful and capable of informing both care and research. Defining and
standardizing breastfeeding terminology for both clinical and research purposes will assist with comparison
of data and patient management.3®

Strengths and limitations

The high participation rate of women gave our study strength and reduced potential recruitment bias. This
suggests that women are interested in breastfeeding and are keen to discuss their breastfeeding history and
associated problems. This also suggests the need for more antenatal breastfeeding support that provides an
appropriate clinical avenue for breastfeeding counselling and information. Ethnic diversity is an additional
strength of our study and informs the capacity to extrapolate the results to other populations.

The major weakness of our study is potential recall bias. In the literature, however, maternal recall of
breastfeeding history has been validated as a reliable method to determine infant feeding history.?” 3® In a
Norwegian study, recall of duration of breastfeeding was found to be accurate after 20 years with a median
over-estimation of only two weeks.?® The recall bias in our BLIING study would be less, as all participants
had only one previous pregnancy and feeding details to remember. The same recall limitation would exist
for both GDM and non-GDM groups and the mean time between births was three years for both groups.

Interpretation

There is concern about the high incidence of GDM and its recurrence. Much of the focus amongst women
who have had GDM is to reduce obesity and improve lifestyle in between pregnancies. However programs
aimed at these risk factors are challenging, resource intensive, and have in general met with little success.3%-4!
On the other hand, breastfeeding is already encouraged, and for the majority of women, is acceptable, and
can be undertaken successfully. Yet this has largely been neglected in the GDM and diabetes prevention
literature.

Conclusions

Our study has demonstrated that a greater intensity of breastfeeding can improve glycemia and reduce
recurrent GDM in pregnant women who have had a previous GDM-affected pregnancy. Breastfeeding may



potentially reduce future type 2 diabetes and cardiovascular disease risk for the mother, as well as providing
known benefits to the health of the infant. Thus, the promotion and support of breastfeeding should be
routinely implemented as an important intervention for the prevention of recurrent GDM and type 2 diabetes.
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Table 1 Characteristics of women who were diagnosed with recurrent

gestational diabetes (GDM) in their second pregnancy

Australian-
born
Self-identified
ethnicity

First degree
family history
of diabetes
GDM first
pregnancy
details
GDM-
medicated 15t
pregnancy*
Practiced
cultural rest
15¢ pregnancy
Caesarean
section birth
1% pregnancy
Baby weight n,
grams, median
(IQR)

Baby admitted
Special
Care/NICU
Duration of
breastfeeding
in first
pregnancy
(months),
median (IQR)
Second
pregnancy
details
Maternal age
(y) mean£+SD

Caucasian

South Asian
Chinese
Middle East
Other

GDM 2nd
Pregnancy
No (n = 64)
16 (25%)

14 (22%)

28 (44%)

5 (8%)

7 (11%)

9 (14%)
31 (51%)

24 (38%)
25 (40%)
39 (63%)
40 3252
(2870-3613)

15 (24%)

11 (3-17)

33+4

11

GDM 2nd
Pregnancy
Yes (n =
146)

23 (16%)
19 (13%)
81 (56%)
21 (14%)

6 (4%)

18 (12%)
80 (56%)

69 (47%)
72 (51%)
93 (65%)
111 3110
(2850-3630)

16 (32%)

7 (3-15)

33+4

GDM 2nd
Pregnancy
Yes (n =
146)

23 (16%)
19 (13%)
81 (56%)
21 (14%)

6 (4%)

18 (12%)
80 (56%)

69 (47%)
72 (51%)
93 (65%)
111 3110
(2850-3630)

46 (32%)

7 (3-15)

3444

P-value

0.08

0.47

0.19

0.14

0.77

0.53

0.25

0.16

0.04



BMI at 25 (22-27) 25 (22-27) 26 (23-30) 0.09
booking

median, (IQR)

BMI [?]30 at 8 (13%) 8 (13%) 38 (26%) 0.03
booking

Time between 3£2 3£2 3£2 0.14
births (y)

mean+ SD

Some variables do not equal total due to missing data

*Insulin or metformin: Insulin (n==82), metformin (n=10), both (n=1)

Table 2

Relationship between total length of any breastfeeding and breastfeeding intensity score (BLISS)

Length of time Low BLISS 0-6 n = Mild-moderate BLISS High BLISS 19-25 n
breastfeeding 49 n (%) 7-18 n = 49 n (%) =111 n (%)*

?1 month 26 (53) 2 (4) 0 (0)

<3 months 10 (20) 4 (8) 1(1)

3-6 months 9 (18) 22 (45) 18 (16)

>6-12 months 2 (4) 11 (22) 30 (27)

>12 months 2 (4) 10 (20) 62 (56)

*1 length of breastfeeding missing: total 209

Table 3

Association between gestational diabetes (GDM) and length/intensity of breastfeeding
length of breastfeeding and percent of GDM

[?]6 months [?]6 months >6 months
Unadjusted  71/92 (77%) 71/92 (77%) 74/117 (63%)
Adjusted

Intensity of breastfeeding by BLISS score Intensity of breastfeeding by BLISS score Intensity of breastfee

<19 (low—medium) [?]19 (high) [?]19 (high)
Unadjusted 75/98 (77%) 71/112 (63%) 71/112 (63%)
Adjusted

The full model adjusted for medical treatment of GDM in first pregnancy, BMI [?]30, maternal age at second
pregnancy, ethnicity. BLISS: Breastfeeding Length Intensity Scoring System

Table 4

Relationship between first pregnancy length/intensity (BLISS) of breastfeeding and subsequent second preg-
nancy oral glucose tolerance test (OGTT results mmol/L)

Adjusted

Length of breastfeeding Length of breastfeeding
[?] 6mths > 6mths Mean difference (95% CI) P value*
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Adjusted

Fasting 4.9 (0.8) 4.8 (0.6)

1h 10.5 (2.2) 9.8 (1.9)

2h 8.6 (1.9) 8.1 (1.9)
Intensity of breastfeeding Intensity of breastfeeding
BLISS <19 BLISS [?]19

Fasting 4.9 (0.8) 4.8 (0.6)

1h 10.4 (2.3) 9.8 (1.8)

2h 8.7 (2.0) 8.0 (1.8)

0.05 (-0.13, 0.24)
0.67 (0.16, 1.19)
0.51 (-0.01, 1.02)

0.05 (-0.13, 0.23)
0.40 (-0.12, 0.93)
0.66 (0.15, 1.17)

0.56
0.01
0.05

0.61
0.13
0.01

BLISS: Breastfeeding Length Intensity Score System. BLISS [?]19: high intensity breastfeeding

CI: confidence interval. Data given as mean (SD)

*Adjusted: Maternal age 2nd pregnancy, ethnicity, BMI, treatment of GDM in first pregnancy
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