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Prevalence Maternal Obesity

» European cohorts -> 8% - 20%
(Guelinckx et al. , 2008; Briese, et al. 2010; Bogaerts A. et al. 2012; Heslehurst, N. et al. 2010)

 American cohorts -> 18% - 38%

(Galtier-Dereure; F. et al., 2000; IOM, 2009; Flegal et al. 2012)



Evolution of Maternal Obesity (=30 kg/m?),2009-2014

(Northern part of Belgium, N = 350 923)
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Perinatal outcomes by prepregnancy BMI category (2012
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Perinatal outcomes by prepregnancy BMI category (2012
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Postnatal weight change
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Figure 1 Patterns of maternal weight changes from preconception through gestation and early and late postpartum periods according to pregravid

BEMI group.

Gunderson et al, 2001, Int J Obesity



Postnatal weight change

1 +/-1in 3 women are reaching their prepregnancy weight within 6 weeks after delivery; mean
weight retention at 6 weeks after delivery : between 3 and 7 kg

14 - 20% women =>» 4 to 5 kg postnatal weight retention 1 year after delivery n

— 1in4
excessive weight retention

(Kirkegaard et al. 2015; Walker et al. 2005, 2007; Gunderson et al. 2001, Bogaerts et al. 2008)

1 23% women gained > 5 kg , 7 years after delivery



Original Research

Interpregnancy Weight Change and Risk
for Adverse Perinatal Outcome

Annick Bogaerts, PrD, Bea R. H. Van den Bergh, phD, Lieveke Ameye, PhD, Ingrid Witters, PrD,
Evelyne Martens, smse, Dirk Timmerman, PhD, and Roland Devlieger, PhD

Obstetrics & Gynecology, 2013; 122, (5), 999-10009.

AIM: To describe associations between maternal weight evolution between the first and
the second pregnancy and risk for adverse perinatal outcomes during the second

pregnancy



Inclusion

= Flanders, the Northern part of Belgium =» SPE database
= All liveborn singleton births with a first and second pregnancy
between 2009 — 2011 |

200 706 births i
between 2009-2011

-2 821 unknown
date first birth

180 669 total births

After merging for first and second birth

> 8 792

N= 7897




OUTCOME measures:

1. Pregnancy-induced hypertension (PIH)
2. Gestational diabetes mellitus (GDM)

3. Caesarean delivery (CS)

4. Birth weight = 4000g (BW)

5. Low birth weight < 2500g



Interpregnancy weight (IPW) retention

Pre-pregnancy BMI, Pre-pregnancy BMI, v

first pregnancy second pregnancy

| |

GWGG, first PPWR, after first
pregnancy birth

!

IPW retention=GWG + PPWR

Changes in BMI categories (units of BMI) :

Lost 1 or more than 1 unit BMI
From -1 and +1 (ref)

From +1 to +2 GWG=gestational weight gain
Erom +2 to 3 PPWR=postpartum weight retention

3 or more 1 unit BMI = +/- 2.5 -3 kg



Results: descriptives

Increase in prevalence of overweight/obese women from the FIRST to the SECOND pregnancy
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INTER-pregnancy weight change

(1 unit BMI = +- 2,5-3 kg)

® more than 2 units BMI

= between 1 and 2 unit BMI
® between -1 and 1 unit BMI
® less than -1 unit BMI
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N= 7897 with 2 consecutive pregnancies between 2009-2011 in Flanders (Bogaerts et al., 2013, Obstet &Gyn.)



Univariate analysis:
Hypertension (PIH) in second pregnancy

4,8%

BMI change less
than -1 unit

BMI change
between -1 and 1
units (ref)

BMI change BMI change BMI change of 3
between 1and 2  between 2 and 3 units or more
units units

= PIH(n=186)

N =7897; PIH p < 0,001




Univariate analysis:
Gestational Diabetes (GDM) in second pregnancy

3,6%

= GDM(n=183)

BMI change less BMI change BMI change BMI change BMI change of 3
than -1 unit between-1and1 between1and2 between2and3  units or more
units (ref) units units

N = 7897; GDM p = 0.001




Univariate analysis:
Caesarean delivery in second pregnancy
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Univariate analysis:
Macrosomia — Low birth weight in second pregnancy
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Adjusted Odds ratios (aOR’s, 95% BIl) of perinatal
outcomes in second pregnancy and IPW changes

Initial BMI < 25 ka/m? : NORMAL WEIGHT [Ref = A BMI - 1 and +1 BMI unit]

BMIS25kgim* | PH____| ___GDM____| Macrosomia__| Low Birth Weight

A BMI < -1 BMI unit 0.50 (0.35-0.71)* 2.22 (1.41-3.51)*
A BMI 1-2 BMI unit 1.82 (1.08-3.08)
A BMI 2 2 BMI unit 2.25 (1.33-3.78)*

A BMI 2 3 BMI unit 3.76 (2.16-6.57)*

Initial BMI 2 25 kg/m? OVERWEIGHT/OBESE

BMI 2 25 kg/m? Caesarean delivery

A BMI = 2 BMI unit 2.04 (1.41-2.95)*

Adjusted and corrected for: pre-pregnancy BMI, IP time interval, gestational and maternal age, GWG (Bonferroni correction®)



Adjusted Odds ratios (aOR’s, 95% Bl) of perinatal outcomes in
overweight/obese women

» No effect of IPW change on PIH and GDM in overweight/obese
women, but predicting variables here were:

Excessive GWG in first pregnancy aOR 2.84 (95% CI 1.52-5.33)
BMI in first pregnancy aOR 1.08 (95% C11.03-1.14) aOR1.10 (95% CI 1.03-1.16)
Complication in first pregnancy aOR 10.74 (95% CI 6.76-17.07) aOR 46.40 (95% CI 24.82-86.73)

(Bonferroni correction for multiplicity problem; p<0.005)




Practical implications

Suppose :
Before pregnancy 1: L=1.65mand W =63 kg =» BMI = 63/1.65"1.65= 23.2 ka/m?

Before pregnancy 2 : BMl is 25.2, which meansa AW =2.72kq *2 = 5 kg

Risk for GDM : aOR 2.25 (1.33-3.78)

Before pregnancy 2 : BMI of 26.2, which meansa AW =8.16 kg = 8 kg

Risk for PIH : aOR 3.76 (2.16-6.57)




Practical Implications

Suppose :
Before pregnancy 1: L =1.65 mand W = 81 kg =» BMI = 81/1.65*1.65= 30 kg/m?

Before pregnancy 2 : BMI of 32, which meansa A G = 5.4 kg = 5 kg

Risk for caesarean delivery : aOR 2.04 (1.41-2.95)




Questions?

1. What is the optimal time frame for the prevention of maternal obesity ?



Gestational diabetes
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Pre-conceptional weight loss and perinatal outcomes
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Pre-conceptional weight loss and perinatal outcomes
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Questions?

2. Which BMI groups do we have to reach ?



Questions?

3. What is an optimal setting and strategy to help women (at least) return to their
pre-prepregnancy weight?

Cochrane review : Opray et al. 2015: “Directed preconception health programs & interventions for improving pregn outcomes for overweight &
obese women” =» no RCT’s comparing health programs & interventions with routine care in women of reproductive age and BMI = 25 found




Effect of physical exercise strategies on weight loss in postpartum women, a SR and MA

Exercise Intervention Usual Care Control

Mean Difference

IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Study or Subgroup Mean SD Total Mean SD Total Weight
Bertz 2012 -4.7 3.8 32 -0.8 3 15 10.7%
Colleran & Lovelady 2012 -5.8 3.5 14 -1.6 5.4 13 6.3%
Craigie 2011 -1.6 2 29 0.2 2.2 23 141%
Davenport 2011 -4.6 3.5 40 -0.1 3.3 20 11.5%
Dewey 1994 -1.6 14.8 18 1.6 104 15 1.5%
Leermakers 1998 -7.8 4.5 36 -4.9 54 26  8.8%
Lovelady 2000 -4.8 1.7 27 -0.8 2.3 21 14.0%
Mcintyre 2012 1 3.7 14 0.2 4.2 11 7.0%
O'Toole 2003 -7.3 9.8 13 -1.3 7.5 10 21%
Ostbye 2009 -1.2 5.8 164 -0.5 5.9 147 13.5%
Walker 2012 -1.7 4.5 22 -0.4 2.3 28 10.5%
Total (95% CI) 409 100.0%

329
Heterogeneity: Tau® = 1.87; Chi® = 28.37, df = 10 (P = 0.001); I* = 66%
Tesl for overall effect: £ =4.60 (F < 0.00001)

-3.90 [-5.91, -1.89]
-4.20 [-7.66, -0.74]
1,80 [-2.96, -0.64]
4,50 [-6.31, -2.69]
0.00 [-8.63, 8.63]
-2.90 [-5.44, -0.36]
4,00 [-5.17, -2.83]
0.80 [-2.35, 3.95]
6.00 [-13.07, 1.07]
-0.70 [-2.00, 0.60]
-1.30 [-3.36, 0.76]

-2.57 [-3.66, -1.47]

-10 0
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20

Favors [Exercise Int.] Favors [Usual Care Cont.]

Nascimento et al. 2013, Int. J Obesity



Future directions for postpartum interventions

 Optimal timing, duration, level of supervison in interventions

1 Long term effects of interventions on mother and child ?

1 Cost-effectiveness of interventions ?

1 Feasibility in terms of incorporation into clinical settings ?

1 Developing strategies to improve adherence and compliance of lifestyle

Interventions !

Van der Pligt et al. 2013, Obesity Reviews; Nascimento et al. 2013, Int. J Obesity



Weight retention between the first and second pregnancy
=» increased risk for pregnancy & birth outcomes in the next pregnancy
=» even in initially normal weight women

The inter-pregnancy period (postpartum), which is the pre-conceptional period
for the next pregnancy, should be an important window of opportunity for

weight management and follow-up, even in normal weight women.
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