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Objectives 

 Review of the risks associated with maternal obesity and excessive 
gestational weight gain 

 

 How this relates to child health 

 

 Discuss two clinical scenarios:  

 

‘early exceeders’ who exceed absolute recommendations 

 

‘early exceeders’ who stabilize and meet absolute recommendations 

 

 Highlight strategies  and tools to help optimize maternal weight gain 
trajectory 
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The Complexity Energy Balance 

 

UK Foresight Initiative, 2007 

Many determinants of positive energy balance and unhealthy body weight 

E balance 
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Weight maintenance & loss 

 

icreateaspace.com 
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Weightism, Bias, Discrimination 
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Obesity as a Disease 

 Variation in 
response to 
diet and PA 

 

 Defence of 
body weight 

 

 Access to care 
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Obesity in Female Adults- 2008 

 

< 5%                              to                                 > 55% 

 ~ 55% of North American women of 
childbearing age are OW or OB   
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BMI on the Rise 

 

FIGURE 2-1 Prevalence of overweight, obesity, and extreme obesity among U.S. women 20–39 years old (ages 20–35 
through NHANES 1988–1994), 1963–2004. NOTE: BMI = body mass index; NHANES = National Health and Nutrition 
Examination Survey. SOURCE: Lu, 2013. 
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Risks of pregnancy complicated 
by overweight/obese 

 

Adamo, Ferraro, Brett. Int. J. Environ. Res. Public Health 2012, 9(4), 1263-1307  
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Modifiable Factors & Teachable Moments 
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What to gain? 

IOM 2009 
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Adherence to IOM Guidelines, % 
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Overweight, obesity and neonatal 
size at birth 
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Baby Size by Pre-pregnancy BMI 
OaK cohort n=4321 
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We see a shift in birthweight distribution 

without increase in SGA 
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Likelihood of having a BIG baby 

* 

** 

* 

** 
** 

**p<0.001, *p<0.05 

controlling for gestational age, 

smoking, parity, maternal age Ferraro et al. Journal of Maternal-Fetal & Neonatal Medicine 2012; 25(5):538-542 
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Odds of Macrosomia - Double Trouble...  

*controlled for gestational age, 

smoking, parity, maternal age 

Ferraro  et al. Journal of Maternal-Fetal & Neonatal Medicine 2012; 25(5):538-542 

Likelihood of having an LGA baby 

Reference to Normal weight pre-pregnancy and meeting 2009 IOM Guidelines 
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What about GWG? 
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GWG in women with BMI > 30  and Neonatal 

Birthweight 

Vesco, Obstet Gynecol; 2011 

As GWG increases so too does the 
proportion of neonates born LGA or 

macrosomic 
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GWG and LGA or macrosomia 

as GWG increases so too does the proportion of neonates born LGA 

or macrosomic regardless of obesity class 

Hinkle, AJCN; 2010 
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What is the Problem? 
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Subsequent risk of child obesity 

Yu, Obesity Reviews; 2011 

Birth Weight 

Nehring et al, Pediatric Obesity 2012 

Promotes 

obesity 

Protects against 

obesity 

Excess GWG 
1.38 (95% CI 1.21–1.57) 
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Genes vs. Environment 

Image sources: www.science.unsw.edu.au; www.gillespiehouseinn.com; www.promega.com 

Epigenetics 

http://www.science.unsw.edu.au/
http://www.gillespiehouseinn.com/
http://www.promega.com/resources/product-guides-and-selectors/protocols-and-applications-guide/epigenetics/
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Within-Family Comparison: 
Child obesity at 12 y/o 

 Eliminated confounding through exclusion criteria 
 including preterm (<37 wks) or post term (>42 wks) GA  multiple 

gestational 

 T2D or GDM 

 extremes in birth weight represent data entry error (<500 g/ >7000 g) 

 

 Incorporated measured confounders in models 

 

 Controlled for residual confounding by measured 
and unmeasured (e.g., shared genetic and 
environmental) covariates  
 comparing offspring born to the same mother 

 

 Birth weight mediated less than half of the 
association between GWG and child BMI 

 

 Childhood body weight predicts adult body weight 

Ludwig et al 2013 
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Within-Family Comparison: 
Child obesity at 12 y/o 

 Eliminated confounding through exclusion criteria 
 including preterm (<37 wks) or post term (>42 wks) GA  multiple 

gestational 

 T2D or GDM 

 extremes in birth weight represent data entry error (<500 g/ >7000 g) 

 

 Incorporated measured confounders in models 

 

 Controlled for residual confounding by measured 
and unmeasured (e.g., shared genetic and 
environmental) covariates  
 comparing offspring born to the same mother 

 

 Birth weight mediated less than half of the 
association between GWG and child BMI 

 

 Childhood body weight predicts adult body weight 

Ludwig et al 2013 

Study suggests that overnutrition in 
pregnancy may program the fetus for 
an increased lifetime risk for obesity 
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Intergenerational Cycles 

 

Adamo, Ferraro, Brett. Int. J. Environ. Res. Public Health 2012, 9(4), 1263-1307  
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What did they find? 

 Offspring of women with inadequate GWG were at a decreased 
risk of obesity 
 RR: 0.86; 95% confidence interval [CI]: 0.78–0.94 

 
 Offspring of women with excess GWG were at an increased risk 

of obesity 
 RR: 1.40; 95% CI: 1.23–1.59 

 
 Similar after stratification by life stage 

 
 Excess GWG does influence offspring obesity over the short- 

and long-term 
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Is the medical community 
embracing the message? 

 

Gillman and  Ludwig, NEJM 2013 
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Predicted obesity risk, age 7 

 Based on 16 combinations of 4 pre/postnatal modifiable risk factors 
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Timing of GWG: A cause for concern? 

 What if a women gains all her 
‘allotted’ pregnancy weight before her 
1st prenatal visit? 
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Early ‘exceeders’ may put 
neonates at risk 
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Neonatal body fat & excess GWG 

 “Early excessive” 
and overall 
excessive” 
categories are in 
excess of normative 
neonatal body fat* 

 

 Controlling for 
maternal pre-
pregnancy BMI, 
maternal age, 
gestational age at 
delivery and fetal 
sex 

Davenport et al 2013 Obstetrics & Gynecology 

*Normative neonatal body fat for this method of assessing neonatal adiposity is 12–14% 

A. Neonatal body fat grouped by weight-gain category 
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Too much too soon? 

 Timing of GWG better 
predicted neonatal body fat 
than total GWG 
 

 Neonates of women with 
excess GWG in the 1st half of 
pregnancy had an increased 
risk of elevated body fat at 
birth 
 (OR 2.64, 95% CI 1.35–5.17) 

 
 Compared to neonates of 

women with total excess GWG 
 (OR 1.49,95% CI 0.80–2.79) 

B. The influence of total appropriate compared with total 
excessive weight gain on neonatal body fat on “late 
excessive” and “early excessive” categories 

Davenport et al 2013 Obstetrics & Gynecology 

Timing & Rate of GWG Alters Fetal Growth 
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There’s hope… 

 

Image: www.cornerstonecounselling.com 
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Recovery from Excess GWG Protects 
Child Obesity 
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Appropriate GWG ≠ GWG Loss 

 

Catalano et al., 2014 – Am J Obs Gyn 



© Zach Ferraro PhD 2014 

GWL or GWG ≤ 5 kg  

 ↓ Birthweight 

 ↓ Birth length 

 ↓ Fat mass 

 ↓ Body fat % 

 ↓ LGA 

 ↑ SGA 

Catalano et al., 2014 – Am J Obs Gyn 
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GWL or GWG ≤ 5 kg  

 ↓ Birthweight 

 ↓ Birth length 

 ↓ Fat mass 

 ↓ Body fat % 

 ↓ LGA 

 ↑ SGA 

Catalano et al., 2014 – Am J Obs Gyn 

Follow the IOM / Health Canada GWG Guidelines 
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Pregnancy complicated by Ow/Obesity 
and/or Excess GWG 

 Obesity and excess GWG directly 
& independently alter birthweight 

 Risk of obesity-related disease 
later in life 

 

 Excess GWG increases risk for 
PPWR 

 Intergenerational effects 

 

 Maternal & fetal cardiometabolic 
health compromised 

Lawlor et al. 2012 Nature Reviews Endocrinology 
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Why are so many patients 
exceeding recommendations? 

  Let’s ask the patient what information 
they are receiving…. 

 

 And then let’s ask the provider what they 
messages they deliver 
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A patient-provider discrepancy? 

Ferraro et al 2013 International Journal of Women’s Health 

VS. 

Ferraro et al 2011 Obstetric Medicine 
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Lifestyle counseling 

 

Yamanoto, 2013 Matern Child Health J 



© Zach Ferraro PhD 2014 

Bias toward Obese Pregnant Women 

 11% admitted to making insensitive comments to obese 
pregnant women 

 

 31% admitted to making derogatory comments about obese 
pregnant women to colleagues  (p=0.02) 
 Obstetricians (46%) 

 Family Physicians  (39%)  

 Midwives (36%) 

 Nurses (14%) 

 Dietitians (0%) 

 

 66% believe more derogatory comments are made about 
obese pregnant women vs non–obese pregnant women  (p=0.002) 
 Obstetricians (81%) 

 Family Physicians  (69%) 

 Midwives (92%) 

 Nurses (52%) 

 Dietitians (14%)  

 
Grohman, Obstet Med 2012 

Slide – Courtesy of Dr. E. Keely 
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What do women know about BMI & GWG? 

 74% of women underestimated their BMI category 

 64% of obese women and 40% of overweight women 

overestimated their recommended GWG 

 Poor knowledge of risks of obesity 

 28% identified BP problems 

 51% identified GDM 

 14% identified pp weight retention 

 71% back pain 

 <5% C-section, preterm delivery, pregnancy 

complications 
Shub, BMC Res Notes 2013 

Slide – Courtesy of Dr. E. Keely 
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Is it a perception issue? 

 



What can you do to help 
patients, clients, friends 
and family? 

www.practicalsolutionsnj.com, www.newleaflaw.co.uk  
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Monitoring systems & goals 

 

Oken et al 2013 Maternal Child Health 
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GWG counseling & tracking 

 MDs  believed GWG had ‘‘a lot’’ of influence on pregnancy and 
child health outcomes 
 Their patients did not consider it important 

 

 Most said excessive GWG was a big problem in their practice 
 Inadequate GWG was rare 

 

 EMR auto-calculate GWG at each visit 
 A ‘‘growth chart’’ to plot actual vs. recommended 

 Alerts ‘out-of-range gains’ 

 Prompts to counsel patients about weight 

 

 Support tools within EMRs are well received by many clinicians 
and may help improve the frequency and accuracy of GWG 
tracking and counseling 

Oken et al 2013 Maternal Child Health 
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What works? 

 Improving Diet quality 

 Appropriate kcal intake 

 

 Engaging in Physical Activity 

 

 Reducing Sedentary Time 

 

 All the above? 
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Physical activity intervention alone helps 
manage GWG 

Streuling, BJOG 2011 
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Clinical dietary intervention prevents 
excessive GWG 

Tanentsapf  et al 2011 
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Healthy eating & physical activity 
reduce GWG 

Streuling, AJCN 2010 



© Zach Ferraro PhD 2014 

The latest lifestyle RCT 
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RCT Intervention: Did not alter GWG 

 Maternal fitness, 
body composition, 
diet quality not 
reported 

 

 Fetal body 
composition not 
reported 

 

 Healthy behaviours 
trump #s on scale 

 

 No adverse events 
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Disseminate resources 

 Educate yourself/others 

 

 Comprehensive Literature 
Review 

 

 Physical Activity & Nutrition 
Recommendations 

 

 Implementing Prenatal 
Behaviour Change 

 

 Resource links 

 
http://www.beststart.org/resources/preconception/BSRC_obesity_report_Jan2014.pdf   

http://www.beststart.org/resources/preconception/BSRC_obesity_report_Jan2014.pdf
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PARC Active Pregnancy Kit 

 

https://www.ophea.net/product/active-pregnancy 
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Community action 

Compliments of Becky Blair, Simcoe Muskoka Health Unit 
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Compliments of Gillian Szollos, Carlington Community Health Centre, Ottawa 
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The latest from the IOM 

 

http://www.iom.edu/About-IOM/Making-a-Difference/Kellogg/HealthyPregnancy.aspx 

http://www.iom.edu/About-IOM/Making-a-Difference/Kellogg/HealthyPregnancy.aspx
http://www.iom.edu/About-IOM/Making-a-Difference/Kellogg/HealthyPregnancy.aspx
http://www.iom.edu/About-IOM/Making-a-Difference/Kellogg/HealthyPregnancy.aspx
http://www.iom.edu/About-IOM/Making-a-Difference/Kellogg/HealthyPregnancy.aspx
http://www.iom.edu/About-IOM/Making-a-Difference/Kellogg/HealthyPregnancy.aspx
http://www.iom.edu/About-IOM/Making-a-Difference/Kellogg/HealthyPregnancy.aspx
http://www.iom.edu/About-IOM/Making-a-Difference/Kellogg/HealthyPregnancy.aspx
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Exercise is 
medicine… 

 FIGURE 2-3 Kaiser Permanente walking prescription. SOURCE: Conroy, 2013 

And it doesn’t take much 
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Lifestyle prescription 
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IOM posters  
for centre use: 

 Pregnancy weight gain 
guidelines poster 

 Available at 
http://www.iom.edu/h
ealthypregnancy 

 

http://www.iom.edu/healthypregnancy
http://www.iom.edu/healthypregnancy
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Myths… 

 +Physical activity 
will harm me 
and/or my baby 

Ferraro et al., British Journal of Sports Medicine 2012. 
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Our national voice on 
weight management 
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Fresh of the press 

 NOTE: beta version and subject to minor changes  

 Available at: http://www.obesitynetwork.ca/5As 

 Become a member of CON for FREE at www.obesitynetwork.ca 

http://www.obesitynetwork.ca/5As
http://www.obesitynetwork.ca/
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CON 5 As 

 Remember weight is NOT a 
behavior 

 It’s an outcome 

 Must understand ‘cause’ of 
ex GWG (4Ms) 
 

 Use SMART goals to reinforce 
behaviours 

 

 E.g., I will eat 250kcal less/day 
and walk for 30mins 

 

 Not: I will meet the IOM 
guidelines or eat less, move 
more 
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Key principles 
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Key principles 
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Note to viewers 

 I intentionally removed the content of 
the 5 As for Healthy Pregnancy 
Weight Gain that was originally 
presented at BSRC 2014 as this 
document has not been officially 
released by the Canadian Obesity 
Network. 
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Recap: The 5 As are 
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facilitates weight management in primary care – the first essential step towards any 
hope of promoting meaningful obesity management in primary care practice 

Are the CON 5 As Effective? 
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We know what works…. 
   Let’s make it work 
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Pedagogy & Medicine 

 Psychopathobiology of obesity 

 Motivational interviewing 

 Empathetic interdisciplinary care 

 

NEJM 369;15:1389-40. October 10, 2013. 
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Things to consider… 

1. Do you adequately counsel 
women on GWG targets? 

- Behaviour change vs. #s on the scale 

 

2. Do you measure /track 
GWG? 

 - rate of gain 

3. How can you adapt your 
practice/centre? 
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Team work & knowledge sharing 

 

Image source: thehealthyemployee.co.uk 
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Thank you 

 For frequent discussion on this topic follow me on twitter @DrFerraro  


