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hy pregnancy?

* Programming of obesity in utero
* Transmission of obesity from mother to child

“...[PJregnancy may be an especially powerful ‘teachable
moment’ for the promotion of healthy eating and physical
activity behaviors among women.”

- S. Phelan, Am J Obstet Gynecol 2010
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childhood obesity

« Maternal prepregnancy body mass index (BMl)

+ Gestational weight gatn
 Gestational diabetes

« Smoking during pregnancy
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 Whitaker 2004

— 8494 low-income families in Ohio
— Measured height and weight from WIC linked to birth certificate.

— Childhood obesity: BMI z-score >95t% percentile

10.0 2-year-olds (n=6764) 3-year-olds (n=6063) 4-year-olds (n=5089)
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association with child obesity

Odds Ratio Odds Ratio Meta-analysis:

Study or Subgroup M-H, Fixed, 95% CI M-H, Fixed, 95% CI Adjusted OR (95% CI)
1 Underweight vs. Norma -
Padez 2005 0.45 [0.26, 0.76) —— ,
Gewa 2010 0.48 [0.28, 0.82] — Underweight:
Margerison Zilko 2012 0.60 [0.44, 0.82) ——
Laitinen 2012 0.29 (0.18, 0.46) —— 0.46 (0.37,0.56)
Subtotal (95% Cl) 0.46 [0.37, 0.56] &
2 Overweight vs. Normal
Paqez 2005 1.92 [1.65, 2.23) +* :
Gewa 2010 1.69[1.18, 2.41] — Overweight
Margerison Zilko 2012 1.88 [1.58, 2.23] - 2.0 (1.8, 2.1)
Laitinen 2012 2.15[1.80, 2.57) il
Subtotal (95% Cl) 1.95 [1.77, 2.13] ¢
Total events
3 Obesity vs. Normal
Padez 2005 3.06 [2.45, 3.83] —— Obese
Gewa 2010 1.69[1.01, 2.83] ——
Margerison Zilko 2012 2.91 [2.34, 3.62) &+ 3.1(2.7,3.5)
Laitinen 2012 4.12[3.14, 5.40] —
Subtotal (95% Cl) 3.06 [2.68, 3.49] L

Yu et al. 2013 01 02 05 1 2 5

Control Experimental




’w much‘weight?sflould pregM A

women gain?

2009 IOM recommendattons:
total gestational weight gatn

at term
lb kg
Underweight 25-40 12.5-18
Normal weight 25-35 11.5-16
Overwelght 15-25 7-11.5

Obese 11-20 5-9
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! tatlonal weight gain

Prevalence of excessive Oken et al. 2007

greesg;fgt/?gal;l\\:lvleilr? Tjtgat;?rtt;é * n=1044 mother-child patrs at 3

(Truong et al. 2015) years

PreBgI\r/Ialvid « Per 5-kg increase in total
<185 - 7% pregnancy weight gain:
— 0.13 (95% CI: 0.08, 0.19) untt
increase tn BMI z-score

— 0.26 (0.02, 0.51) mm increase
in triceps skinfold thickness

25-29.9 70% — 0.60 (0.06, 1.13) mmHg
increase in systolic BP

18.5-24.9 42%

65%
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association with child obesity

Mamun et al. 2013 meta-analysis of 12 studies

Study or subgroup 5 RR (95% CI)
<5 years l
Christine M Olson, 2010 | ~f—e+—— 1.28 (0.83, 1.96)
Emily Oken, 2007 B 2.30 (1.61, 3.30)
|

<5 years subgroup .—- 1.91 (1.21, 3.02)

5 to <18 years !

Rudiger von Kries, 2011| & | 1.10 (0.99, 1.22)
Margerison Zilko, 2010 | | 1.21 (1.07, 1.37)
Emily Oken, 2008 | | —e— 1.40 (1.18, 1.65)
Brian H Wrotniak, 2008 | —m— 1.46 (1.05, 2.03)
Andreas Beyerlein, 2012 | |~ 1.30 (1.09, 1.55)
Abigail Fraser, 2010 —-— 1.62 (1.38, 1.90)
5 to <18 years subgroup ’ 1.32 (1.14, 1.53)
| -
X iliii PUBLIC HEALTH




'

!tatlona weight gain:
association with child obesity

Mamun et al. 2013 meta-analysis of 12 studies

18+ years
L Schack-Nielsen 2010 - 1.46 (0.81, 2.63)
AM Stuebe, 2009 —— 1.48 (1.17, 1.86)
Abdullah A Mamun, 2009 | +—8— 1.37 (0.98, 1.91)
Rooney, 2010 - 1.60 (1.03, 2.47)
18+ years subgroup < 1.47 (1.21, 1.77)
'D'.rerall\ L 2 1.40 (1.23, 1.59)
1 2 3
RR
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estational weight gain balancing act

A
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Oken et al. 2009
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The cycle of maternal obesity

: Excessive
Furst Normal weight Excessive postpartum
pregnancy ~ at conception weight gain weight
retention

Excessive
Second Excessive postpartum
pregnancy welght gain welght
retention

Pérez-Escamilla & Kac 2013
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do interventions work?

« Muktabhant et al. 2015, Cochrane Database Syst Rev

— 49 RCTs involving 11,000+ women
— Interventions: diet only, exercise only, and combined

T Average rsk ratio (95% G

Excessive weight gain 0.80 (0.73, 0.87)

Infant macrosomia 0.93 (0.86, 1.02)

(BW >4000g)
Among overwt, obese or at risk of GDM: 0.85(0.73, 1.0)

Postpartum weight retention 0.78 (0.63, 0.97)
Childhood obesity 27
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’
tatlonal diabetes
* Incidence: 4-6% Incidence of GDM by
pregravid BMI in U.S. births
+ Assoclated with higher (Kim et al. 2010)
birth weight and greater 11.5%
fetal adiposity.
« Confounded by 4.8%
prepregnancy BMI 2.3%
0.7% T
% o o o 2
N > VA 7
- \c,bc’ ’l?’ CY

Prepregnancy BMI
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BMI difference by offspring exposure to GDM
Meta-analysis (Philipps et al. 2011)

Study or subgroup Mean difference Mean difference
(furst author, year, ref.) IV, random, 95% CI IV, random, 95% CI
Catalano, 2009 [29] 0.59 (0.04, 1.14) -
Gillman, 2003 [23] 0.18 (0.09, 0.27) -
. Krishnaveni, 2010 [22] 0.85 (0.50, 1.20) ——

UnadJUSted Lawlor, 2000 [27] 0.31 (-0.02, 0.64) T
Whitaker, 1998 [13] —0.06 (—033, 0.21) :']:
Wright, 2000 [46] 0.03 (-0.31,0.37)
Total (95% CT) 0.28 (0.05, 0.51) .

1 05 0 05 1
BMI decrease in ODM  BMI increase in ODM

Study or subgroup Mean difference Mean difference
(first author, year, ref.) TV, fixed, 95% CI IV, fixed, 95% CI
Lawlor, 2009 [27] 0.01 (0.62, 0.64) -
Prepreg nancy Lindsay, 2010 [15] 0.34 (004, 0.72) _ O
o Wright, 2009 [d4 —0.08 (—037, 021 L
BMI-adjusted *"&" 2007 %] ': :
Total (95% CT) 0.07 (—0.15, 0.28) -’
1 1 | i
-1 .5 i} 0.5 1

BMI decrease in QDM BMI increase in QDM
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moking during pregnaﬁcy -

» 3

« Meta-analyses of maternal smoking and child obesity
— Oken et al. 2008: 14 studies of overweight at 3 to 33 years
— Pooled adjusted OR (95% Cl): 1.5 (1.4, 1.7)
— Similar to Ino 2010.

« Longitudinal analysis of BMI z-score from birth to 14 yr
0.8 . Reidel et al. 2014
Girls
n=1049
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mbient chemical exposure = °

« Secondhand smoke exposure during pregnancy
— Increases risk of childhood obesity

— After adjustment for in utero exposure (Griffiths et al. 2010, Raum et al.
2011, McConnell et al. 2015)
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nowledge gaps

» Other (more specific) nutrition markers

— Maternal body composition / fat distribution
— Dietary intake

— Metabolic perturbations during pregnancy

* Do early-life nutrition & physical activity modify
long-term risk?

e Other chemical insults

Symonds ME et al. 2013; Behl et al. 2013
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