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Preconception health and the future
health of our children

Structure of Talk
› What is preconception health?
› Why is it important?
› What does it include?
› Potential impact on pregnancy outcomes
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› Potential impact on later health
› Take home messages
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What is preconception care?

Why is preconception health important?
Adverse pregnancy outcomes remain a problem

› “any intervention provided to women and couples of childbearing age, regardless
of pregnancy status or desire, before pregnancy, to improve health outcomes for
women, newborns and children”

Major birth defects

4 – 5%

Fetal Alcohol Syndrome

0.03 – 0.68/ 1000 live births

Low birth weight (<2500g)

6.1%

Preterm birth

9%

- The health of a baby is highly related to the health of parents

Complications of pregnancy

15 – 30%

- The most critical time for development occurs right after conception; often before
mothers know they are pregnant

Caesarean section

32.4%

Unintended pregnancies

49%

› Planning for a Healthy Baby Starts before Pregnancy

Australias Mothers and Babies 2012, WA and Victoria birth defects registers 2011,
FASD report AIHW 2011
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Why is preconception health important?

Why is preconception health important?

Slowing of improvement in maternal mortality rates

Preterm birth rate static or rising

AIHW Maternal mortality report
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Why is preconception health important?

Why is preconception health important?

Low birth weight static

Parents are older

AIHW Mothers and Babies low birth weight
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Smoked during pregnancy

11.0%

Consumed alcohol in pregnancy

10.1%

Had preexisting medical conditions
Rubella seronegative
Received inadequate prenatal Care

At risk of
getting
pregnant

4.1%
7.1%
15.9%

Cardiac Disease

3%

Hypertension

3%

Asthma
Dental caries or oral disease (women 20-39)
Diabetic

6%
>80%
9%

On teratogenic drugs

2.6%

Overweight or Obese

50%

Not taking Folic Acid
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Timing
of Antenatal Care
Programs
Antenatal
Care
Programs

Why is preconception health important?
Pregnant or
gave birth

ABS 2014

69.0%

US CDC

Developmental origins of health and disease
How during early life (the first 1,000 days) the environment induces
changes in development that have a long-term impact on future
health and disease risk

Systolic
Deaths from
bloodcoronary
pressureheart disease
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Need for a life course paradigm

From
Healthy Mothers

Healthy Babies
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Need for a life course paradigm

From

What does preconception care include?

› Providing protection

Healthy Women
› Avoiding harmful exposures

Healthy Mothers
› Managing conditions

Healthy Babies
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RANZCOG Statement

Providing protection
- Folic Acid Supplements: Reduce the occurrence of neural tube defects by two
thirds
- Rubella Sero-negativity: Rubella immunisation provides protective seropositivity and prevents the occurrence of congenital rubella syndrome
- HIV/AIDS: timely antiretroviral treatment can be administered, pregnancies
can be better planned
- Hepatitis B: Vaccination is recommended for men and women who are at risk
for acquiring hepatitis B virus (HBV) infection.
- Genetic risks: Consider family history and need for genetic screening/ PGD
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Providing protection

Avoid harmful exposures
- Alcohol use: Fetal alcohol syndrome (FAS) and other alcohol-related birth
defects can be prevented.
- Anti-epileptic drugs: Some anti-epileptic drugs are known teratogens
- Accutane use: Use of Accutane in pregnancy results in miscarriage and birth
defects
- Oral anticoagulants: Warfarin is a teratogen; medications can be switched
before the onset of pregnancy
- Smoking: Associated adverse outcomes include preterm birth, low birth
weight.

Manage conditions
- Diabetes: 3-fold increase in birth defects among infants of women with type 1 and
type 2 diabetes, without management

Does preconception care work?
Preconception Care
› More likely to change risk behaviours
- quit smoking before pregnancy OR 2.94,

- Hypothyroidism: Dosage of thyroxine should be adjusted in early pregnancy to
maintain levels needed for neurological development

- decrease alcohol consumption from 5.4 to 0.8%
- 5 times more likely to use folic acid before pregnancy
- 39% more likely to seek antenatal care

- Maternal PKU: Low phenylalanine diet preconception and pregnancy prevents
mental retardation in infants born to mothers with PKU

› Better Outcomes

- Obesity: Associated adverse outcomes include neural tube defects, preterm birth,
c-section, hypertensive and thromboembolic disease.

- neonatal mortality 24% risk reduction
- 20% more likely to breastfeed.

- STDs: associated with ectopic pregnancy, infertility, chronic pelvic pain.
Bhutta Systematic Review of Preconception Risks and Interventions 2013
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Do people access preconception care?
› Many pregnancies unintended (35 - 50%) 2
› Women with chronic illness are significantly more likely to have an unintended
pregnancy (odds ratio, 1.8; 95% CI, 1.5 - 2.3)

Potential Impacts on pregnancy outcomes and long
term health

› Less likely to access if vulnerable, disadvantaged, less educated
› Lack of universal services
› Need for incorporation into other health visits and between pregnancies
- Primary care physicians are key

› Need to include men

Rassi Aust NZ J Public Health. 2013, CDC preconception care implementation
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Obesity is a global concern

Obesity in Australia

› Overweight and obesity rates in both women and men of
reproductive age are increasing

› Fourteen million Australians are overweight or obese.
› More than five million Australians are obese (BMI ≥ 30 kg/m2 )
› By 2025, close to 80% of all Australian adults and a third of all children will
be overweight or obese
› Obesity has overtaken smoking as the leading cause of premature death
and illness in Australia
Steel et al. Lancet; 2014,
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Inte rna tional Journal ofObesity

34, S44-S52 (December 2010) |

http://www.aihw.gov.au/overweight-and-obesity/

doi:1 0.10 38/ij o.2 010.239

Maternal complications

The effect of obesity on pregnancy

Fetal
complications

Menstrual disorders
Infertility

Early pregnancy

Miscarriage

Intrauterine death
Congenital anomalies

Antepartum
(During pregnancy)

GDM
Pregnancy-induced
hypertension
Pre-eclampsia
Venous thromboembolism
Induction of labour
Caesarean section
Emergency caesarean
Anaesthetic problems
Haemorrhage
Anaemia
Infections (UTI,Wound)
Venous thromboembolism
Lactation problems
Maternal
morbidity/mortality

Macrosomia

Postpartum
(After labour)
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Paternal
complications

Pre-pregnancy

Intrapartum
(During labour)

Lancet 2010
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Infertility

Obesity begets obesity …

Fetal distress
Birth injuries
Shoulder dystocia
Meconium aspiration
Perinatal
morbidity/mortality
Higher risk of adult
obesity
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Diabetes in Australia
› 4% of Australians (999,000 people) have diabetes. This rate was 1.5% in
1989.
› 1 in 20 pregnancies are affected by diabetes
› 3 to 1 = diabetes in the Indigenous population compared to the diabetes
in the non-Indigenous population.
› Over half of adults are overweight or obese, which puts them at greater
risk for diabetes.
› Three in five people with diabetes also have cardiovascular disease.
› 8.2 million pharmaceutical scripts were claimed for diabetes medicines in
2012.
› $1,507 million was spent on treating diabetes in 2008-9 = 2.3% of all
health expenditure.

Catalano J Clin Endocrinol Metab, August 2003,88(8):3505–3506

29

http://aihw.gov.au/diabetes/
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Diabetes in Pregnancy

Diabetes in Pregnancy
Maternal Outcomes
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http://aihw.gov.au/diabetes/
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Diabetes in Pregnancy
Infant Outcomes

Diabetes in Pregnancy
› Child Outcomes
› Children born to women with diabetes (or GDM) are:
- twice as likely to have impaired glucose
- more likely to be obese
- have accelerated BMI growth in their teens
- have 4-5 higher rates of metabolic syndrome

http://aihw.gov.au/diabetes/
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Obesity and Diabetes = Partners in Crime

Obesity and long term Health
Potential Mechanisms
› Metabolic and Hormonal Theories
- Obesogenic maternal diet directly contribute to total body adiposity, adipose tissue
dysfunction, central fat accumulation and adult disease
- Increase in gluconeogenic enzyme expression
- Reduction in liver insulin signalling

Insulin resistance

› Epigenetic Theories
- Increased insulin receptor promotor methylation
- Glucose positively associated with methylation
- Histone modification of liver genes that assist with gluconeogenesis
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Obesity and long term health

Diabetes and long term health

Potential Mechanisms

Potential mechanisms

› Placental effects
- Inflammation
- Reduced placental blood flow

KA Roberts Placenta 2011
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Inte rna tional Journal ofObesity

34, S44-S52 (December 2010) |
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doi:1 0.10 38/ij o.2 010.239

Where to Intervene?

Current Australian Guidelines - Diabetes
Pregnancy care - diabetes
- High risk - 75 g pregnancy OGTT at the
first opportunity after conception

- Low risk – screen at 24 – 28 weeks
- Moderate risk – random or a fasting
glucose test in early pregnancy +/- OGTT

- Previous GDM
- Previously elevated blood glucose level
- Maternal age ≥40 years

- Ethnicity: Asian, Indian subcontinent,
Aboriginal, Torres Strait Islander, Pacific
Islander, Maori, Middle Eastern, nonwhite African,
- BMI 25 – 35 kg/m2

- Family history DM (1st degree relative
with diabetes or a sister with GDM)
- BMI > 35 kg/m2
- Previous macrosomia (baby with birth
weight > 4500 g or > 90th centile)
- Polycystic ovarian syndrome
- Medications: corticosteroids,
antipsychotics

International Journal of Obesity 34, S44-S52 (December 2010) |
doi:10.1038/ijo.2010.239 K Melzer and Y Schutz
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ADIPS Consensus Guidelines for the Testing and Diagnosis of Gestational Diabetes Mellitus in Australia (modified June 2014)

Current Australian Guidelines - Diabetes
Pregnancy Care
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Current Australian Guidelines - Diabetes
Inter Pregnancy Care

› Multidisciplinary

› Multidisciplinary care

- Dietician
- Diabetes Educator

› Preconception folic acid supplementation

- Diabetologist or Endocrinologist
- Obstetrician

› Post partum screening for type 2 diabetes
- Gestational Diabetes should be considered a pre-diabetes condition

Consider hypoglycaemic therapy for women with gestational diabetes:

- Women with GDM 7-fold future risk of type 2 diabetes vs .women with normoglycemic
pregnancy

› if lifestyle changes do not maintain blood glucose targets over 1–2 weeks

- Blood glucose testing in first few days after delivery

› if ultrasound shows incipient fetal macrosomia (AC > 70th percentile)

Crowther ACHOIS NEJM 2005
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Bellamy Lancet, 2009, 373(9677): 1773-9
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Preconception Care for Pre-gestational diabetes

GDM: Intervention improves outcomes?

Significant benefits
RR 0.62 (0.470.81)

25

› congenital malformations (RR 0.25; 95% CI, 0.15 - 0.42)

RR 0.47 (0.340.64)

20

› preterm delivery (RR 0.70; 95% CI, 0.55 - 0.90)
15

Routine care

› perinatal mortality (RR, 0.35; 95% CI, 0.15 - 0.82) among women with PGDM

Intervention

10

› For every 17 women with diabetes that receive preconception care, one
congenital malformation is prevented

5

RR 0.32 (0.140.73)

0
Serious
complications

Wahabi BMC Preg and childbirth 2010

Large for GA
(>90th centile)

Macrosomia
(> 4kg)
ACHOIS Crowther et al. NEJM 2005
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Current Australian Guidelines - Obesity

GDM: Effect of reducing blood sugars

Adverse outcome

Relative risk

NNT

Pre-eclampsia
Caesarean section
Preterm birth
Macrosomia (4.5kg)
Shoulder dystocia

0.73 (0.60 - 0.85)
0.88 (0.81 – 0.96)
0.75 (0.64 – 0.87)
0.63 (0.43 – 0.90)
0.61 (0.46 – 0.83)

42
28
32
119
75

› Identify obesity at pre-conception appointments
- monitor weight and encourage lifestyle (nutrition and exercise) changes
- appropriate referral to a dietitian/exercise specialist
› Discuss risks of obesity on both fertility and pregnancy outcomes.
› Inform women that even gains of 1–2 BMI units (kg/m2) between pregnancies
can increase the risk of gestational hypertension, macrosomia and gestational
diabetes 1.

Retrospective review of cohort of 3370 women
All had abnormal GCT and normal OGTT
Outcomes for median vs. -1SD blood glucose levels reported

› Encourage daily exercise as per national guidelines.

Berggren et al. Paediatric Perinatal Epi 2014

RANZCOG Sept 2013 1 – Villamor Lancet 2006

Preconception care for overweight women SR
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Preconception Obesity RCT

Cochrane Reviews
› Preconception Lifestyle Advice for people with subfertility 2009

› Interventions that combine

- 1 trial – smoking cessation

- calorie restriction and physical activity
- a support system and monitoring

› Preconception care for diabetic women for improving maternal and infant health
2010

- sustained over longer periods

- 1 trial , no outcomes

› Interconception care for women with history of GDM 2013
- 1 ongoing trial

› Directed preconception health programs and interventions for improving
pregnancy outcomes for women who are overweight or obese 2014
- protocol
47
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Gestational weight gain Guidelines
› Institute of Medicine

Do the Guidelines Work?

› Safe for mothers and developing child 1
- Reduced caesarean sections
- Reduced pregnancy related hypertension
- No increase in low birth weight infants
› But…
- Many women unaware of gestational weight gain guidelines2
- 40 % of normal weight women exceed the IOM recommendations
- > 60% of overweight/obese women exceed the IOM recommendations3

› 1 out of 6 women classified differently compared with 1990
› 17% of appropriate gainers in 1990 now classified as “overgainers”.
49
Weight Gain During Pregnancy: Reexamining the Guidelines. National Academy of Sciences2009.

Evidence surrounding gestational weight gain
Cochrane Review 2012:

28 studies 3976 women

50
1 - Einerson Obesity 2011, 2 – de Jersey ANZJOG 2012, 3 – Weisman Womens Health Issues 2010

Evidence surrounding gestational weight gain
BMJ 2012 (Health Technology Assessment Group):
› Interventions in pregnancy on maternal weight and obstetric outcomes

› Behavioural counselling versus standard care reduced excessive weight gain

- Reduced pregnancy weight gain -0.97 kg (95% CI -1.6 to -0.34 kg) (strongest for dietary)

- RR 0.72 (95% CI 0.54 – 0.95)

(30 studies 4503 women)

› No intervention reduced excessive weight gain for high risk groups

- Reduced birth weight -0.07 kg (95% CI 0.14 kg - -0.01 kg)

› For many outcomes meta-analysis could not be performed

(28 trials, 4573 newborns)

› Outcomes often had 2 – 3 studies

- Reduction in LGA babies OR 0.73 (95% CI 0.54 – 0.99)

› “There is not enough evidence to recommend any intervention for preventing
excessive weight gain during pregnancy, due to the significant methodological
limitations of included studies and the small observed effect sizes. More highquality randomised controlled trials with adequate sample sizes are required to
evaluate the effectiveness of potential interventions”

(12 trials, 3021 newborns)
- Reduction in preeclampsia OR 0.74 (95% CI 0.59 – 0.92)
- Reduction in preterm birth OR 0.68 (95% CI 0.48 – 0.96)
- No difference in LBW or SGA 0.99 (95% CI 0.76 – 1.29)
- No differences for fetal and neonatal morbidity/mortality and no data on longer term
outcomes
51
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Evidence surrounding gestational weight gain
LIMIT Trial BMJ 2014
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Take home messages

Plan

› Improve delivery of preconception care
› Educate the community
› Take a life course approach

not yet planning
› Prevent chronic disease
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Our future … for unborn generations

QUESTIONS?
› The doctor of the future will give no medicine, but will interest her
or his patients in the care of the human frame, in a proper diet, and
in the cause and prevention of disease.
› Thomas Edison
US inventor (1847-1931)
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