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Webinar 
objectives 

List 

Assess 

Discuss 

Ways in which cardiovascular health 
affects pregnancy outcomes and vice 
versa 

Evidence for multigenerational 
influences on birth outcomes 

How life course and multigenerational 
health may contribute to disparities in 
perinatal outcomes 
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Reproductive and cardiovascular health are 
linked 

Poorer health at Poorer Poorer health during Poorer health later in 
birth cardiovascular health pregnancy life 
Low birthweight Preconception hypertension Gestational hypertension Diabetes 

Reduced fetal growth Preconception diabetes Gestational diabetes Hypertension 

Pre eclampsia Cardiovascular disease 
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Poor health at birth • cardiovascular 
health prior to pregnancy 

Poorer health at Poorer Poorer health during Poorer health later in 
birth cardiovascular health pregnancy life 
Low birthweight Preconception hypertension Gestational hypertension Diabetes 

Reduced fetal growth Preconception diabetes Gestational diabetes Hypertension 

Pre eclampsia Cardiovascular disease 



     

                       
        

  
 

   

Low birthweight and cardiovascular health 
in adolescence and adulthood 

Birthweight <1 kg 
Mean GA 27.1  weeks 
Mean age 31.8 

Morrison KM, Ramsingh L, Gunn E, Streiner D, Van Lieshout R, Boyle M, Gerstein H, Schmidt L, Saigal S. Cardiometabolic Health in Adults Born Premature 
With Extremely Low Birth Weight. Pediatrics. 2016 Oct;138(4). 
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Meta-analysis of the difference in systolic blood 
pressure (SBP) between par2cipants born 
preterm or very low birth weight	 (VLBW) vs 
term. B, adjusted for SES, C, adjusted for height/ 
weight/BMI	 

Mean age at BP measurement: 17.8 

2.2 mm Hg (95% CI: 1.1-3.3 mm Hg) higher for preterm 
or VLBW versus term participants. 
Most-adjusted: 2.5 mm Hg (95% CI: 1.7-3.3 mm Hg). 
Higher-quality 3.8 mm Hg (95% CI: 2.6-5.0 mm Hg) 

Systema(c Review and Meta Analysis of Preterm Birth 
and	Later 	Systolic 	Blood	Pressure.	 
de 	Jong, Femke;	 Monuteaux, Michael; van Elburg,	 Ruurd;	 
Gillman, MaHhew; Belfort, Mandy 

© 2012 American Heart	 Associa2on, Inc. Published by American Heart	 Associa2on. 2	 Hypertension. 59(2):226 234, February 2012. 
DOI: 10.1161/HYPERTENSIONAHA.111.181784 



              

                 

            
         

  

Prevalence of hypertension, obesity, metabolic syndrome, and fatty liver index greater than 30 in adults who were born early 
preterm or late preterm compared with adults born at term (controls), Northern Finland, 2009–2011. 

Ages 20-46 

American Journal of Epidemiology, Volume 181, Issue 11, 1 June 2015, Pages 861–873, https://doi.org/10.1093/aje/kwu443 

The content of this slide may be subject to copyright: please see the slide notes for details. 

https://doi.org/10.1093/aje/kwu443


         
          

      
Crispi F, Miranda J, Gratacós E. Long-term cardiovascular consequences of fetal growth 
restriction: biology, clinical implications, and opportunities for prevention of adult disease. 
Am J Obstet Gynecol. 2018 Feb;218(2S):S869-S879. doi: 10.1016/j.ajog.2017.12.012. 



      
   
      

    Developmental Origins of Health 
and Disease  

From: Developmental Programming, a Pathway to Disease 
Endocrinology. 2016;157(4):1328-1340. doi:10.1210/en.2016-1003 
Endocrinology | Copyright © 2016 by the Endocrine Society 



      
   

   

  

   

 
 

  

  

  
 

 

 

    

 

-

Cardiovascular health prior to pregnancy •
poorer health during pregnancy 

Poorer health at Poorer Poorer health during Poorer health later in 
birth cardiovascular health pregnancy life 
Low birthweight Preconception hypertension Gestational hypertension Diabetes 

Reduced fetal growth Preconception diabetes Gestational diabetes Hypertension 

Pre eclampsia Cardiovascular disease 



  

  
 

    
  

  
  

    
   

 
   

   

Preconception health 

Typical levels of 
preconception exposures for 
young women in high-income 
countries (solid lines) and 
hypothesized optimal 
exposures before conception 
(dashed lines), with lack of 
evidence on exposure 
trajectories (grey area); 
adapted from Lancet 2018 
Preconception health.1 



        
      

     

      

Forest plot of studies of superimposed pre-eclampsia in women with chronic hypertension 
stratified according to study design. 

Kate Bramham et al. BMJ 2014;348:bmj.g2301 

©2014 by British Medical Journal Publishing Group 



    

    

    

               
     

Preconception type 2 diabetes 

(A) Prevalence of pre-pregnancy 
diabetes per 100 deliveries …2000. (B) 
Prevalence of pre-pregnancy diabetes 
per 100 deliveries … 2010. 

Bardenheier BH, Imperatore G, Devlin HM, Kim SY, Cho P, Geiss LS. Trends in pre-pregnancy diabetes among deliveries in 19 U.S. states, 
2000-2010. Am J Prev Med. 2015 Feb;48(2):154-161. 



                         
        

Abell SK, Boyle JA, de Courten B, Soldatos G, Wallace EM, Zoungas S, Teede HJ. Impact of type 2 diabetes, obesity and glycaemic control on pregnancy outcomes. 
Aust N Z J Obstet Gynaecol. 2017 Jun;57(3):308-314. 



  

 
      

    
   

 
 

 
 

      
      

 

      
  
    
    
    

Treatment effects 

Blood pressure control in 
hypertension 

• Preconception care offers the 
option of lifestyle counseling and 
comorbidity and end-organ 
assessment 

• Ideally hypertension should be 
controlled before conception to
avoid severe hypertension 

• May be concerns about medication 
side effects 

• Severe hypertension should be 
avoided but tight control does not 
necessarily improve outcomes 

Glycemic control in 
diabetes 

• Preconception care reduces the 
risk of 

• Congenital anomalies 
• Perinatal mortality 
• Preterm delivery 



 

    
        

       
       

       
         

       

    

Non-clinical preconception cardiovascular 
health 

Cholesterol 
LDL-c 
Triglycerides 
Systolic blood pressure 
Diastolic blood pressure 

Gestational Diabetes 
RR 95% CI 

1.51 (1.01, 2.25) 
1.44 (1.00, 2.07) 
1.68 (1.25, 2.25) 
1.06 (0.75, 1.50) 
1.12 (0.81, 1.55) 

Pre-eclampsia 
RR (95% CI) 

1.52 (0.87-2.66) 
1.22 (0.65-2.30) 
1.70 (1.08-2.65) 
1.28 (0.71-2.29) 
0.64 (0.22-1.87) 

Cardiovascular Risk in Young Finns 
Harville et al. 2011 

https://0.22-1.87
https://0.71-2.29
https://1.08-2.65
https://0.65-2.30
https://0.87-2.66
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Outcome rates in patients with triglyceride level above and below 150 mg/dL. 

All deliveries 
in a medical 

center in 
Southern 

Israel 

Baumfeld Y, Novack L, Wiznitzer A, Sheiner E, Henkin Y, et al. (2015) Pre Conception Dyslipidemia Is Associated with Development 
of Preeclampsia and Gestational Diabetes Mellitus. PLOS ONE 10(10): e0139164. https://doi.org/10.1371/journal.pone.0139164 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0139164 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0139164
https://doi.org/10.1371/journal.pone.0139164


    Physical fitness and GDM 

Whitaker et al., 2018 



      Subclinical risk factors and birth outcomes 



   

  

Preconception cardiovascular health 

CARDIA study, US Catov et al., 2010 
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Time relative to pregnancy 
PTB LBW 

RR (95% CI) RR (95% CI) 
Systolic blood pressure 1.28 (1.05-1.57) 1.31 (0.97-1.76) 
Diastolic blood pressure 1.19 (0.94-1.53) 1.14 (0.80-1.63) 
Per 1 SD unit 

Cardiovascular 
Risk in Young Finns 

Study 

Harville et al, 2011 
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Pregnancy is also a window to later-life 
health 

Poorer health at Poorer Poorer health during Poorer health later in 
birth cardiovascular health pregnancy life 
Low birthweight Preconception hypertension Gestational hypertension Diabetes 

Reduced fetal growth Preconception diabetes Gestational diabetes Hypertension 

Pre eclampsia Cardiovascular disease 



       

 

Pregnancy as a window to future health 

https://www.frontiersin.org/articles/10.3389/fped.2017.00069/full 

https://www.frontiersin.org/articles/10.3389/fped.2017.00069/full


	 	 	 	 		 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	 	
	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	
	

	 	 	 	
	 	

	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

 

 

Associa2on Between a	 History of Hypertensive Disorder of Pregnancy or Gesta2onal 
Diabetes Mellitus and Diagnosis of Hypertension and Hypercholesterolemia	 

22 265 ever-pregnant women from 
the European Prospective 

Investigation into Cancer and 
Nutrition-NL study, aged 20 to 70 

years at baseline (mean age 51-55) 

Earlier Age of Onset of Chronic Hypertension and Type 2 Diabetes 
Mellitus AHer a Hypertensive Disorder of Pregnancy or 
Gesta(onal Diabetes Mellitus. 
Heida, Karst; Franx, Arie; van Rijn, Bas; Eijkemans, Marinus; Boer, 
Jolanda; Verschuren, Monique; Oudijk,	 Mar2jn; Bots, Michiel; van 
der 	Schouw, 	Yvonne 

Hypertension. 66(6):1116-1122, December 2015. 
DOI: 10.1161/HYPERTENSIONAHA.115.06005 

© 2015 American Heart	 Associa2on, Inc. Published by American Heart	 Associa2on. 2	 



	 	 	 	 		 	 	 	 	

	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	

	 	 	 	 	 	 	
	 	 	 	 	
	 	 	 	 	 	 	

	
	 	 	 	

	 	

	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	









Associa2on Between History of Hypertensive Disorder of Pregnancy or Gesta2onal 
Diabetes Mellitus and Cardiovascular Events and T2D Ager Follow-Up 

Women with a history of HDP were 
diagnosed with hypertension 7.7 years 
earlier since first pregnancy (95% CI 
6.9-8.5) without such history 

Women with GDM were diagnosed with 
T2D 7.7 years earlier (95% CI 5.8-9.6) than 
women without such history 

Earlier Age of Onset of Chronic Hypertension and Type 2 
Diabetes Mellitus AHer a Hypertensive Disorder of 
Pregnancy or Gesta(onal Diabetes Mellitus. 
Heida, Karst; Franx, Arie; van Rijn, Bas; Eijkemans,	 
Marinus; Boer, Jolanda; Verschuren, Monique; Oudijk,	 
Mar2jn; Bots, Michiel; van der Schouw, Yvonne 

Hypertension. 66(6):1116-1122, December 2015. 
© 2015 American Heart	 Associa2on, Inc. Published by American Heart	 Associa2on. 2	DOI: 10.1161/HYPERTENSIONAHA.115.06005 

Follow-up until event or 9-15 years 



        
   

    923686 Swedish women, 1983-2005 

Birth Characteristics and Subsequent Risks of Maternal Cardiovascular Disease, Volume: 124, 
Issue: 25, Pages: 2839-2846, DOI: (10.1161/CIRCULATIONAHA.111.034884) 



  

     
   

    
 

    
     

 
   

  

Experiencing multiple pregnancy 
complications is associated with a 
greater risk of cardiovascular disease, 
beyond single complications 

Cirillo PM, Cohn BA. Pregnancy 
complications and cardiovascular 
disease death: 50-year follow-up of 
the Child Health and Development 
Studies pregnancy cohort. 
Circulation. 2015 Sep 29;132(13): 
1234-42. 



    

  

     

 

  
 

Cardiovascular and reproductive 
health are linked 

Generation 1 

Generation 2 
Poorer health at 

birth 

Poorer 
cardiovascular 

health 

Poorer health 
at birth 

Poorer 
cardiovascular 

health 

Poorer health 
during 

pregnancy 

Poorer health 
later in life 



   

                    
                

Offspring of hypertensive pregnancies 

Geelhoed JJ, Fraser A, Tilling K, Benfield L, Davey Smith G, Sattar N, Nelson SM, Lawlor DA. Preeclampsia and gestational hypertension are associated with 
childhood blood pressure independently of family adiposity measures: the Avon Longitudinal Study of Parents and Children. Circulation. 2010 Sep 21;122(12):1192-9. 



   

          
            

      

    

Offspring of hypertensive pregnancies 

Followed to age ~65-75 

Kajantie E, Eriksson JG, Osmond C, Thornburg K, Barker DJ. Pre-eclampsia is 
associated with increased risk of stroke in the adult offspring: the Helsinki birth 
cohort study. Stroke. 2009 Apr;40(4):1176-80. 



    

                   
  

Offspring of gestational diabetes pregnancies 

Burlina S, Dalfrà MG, Lapolla A. Short- and long-term consequences for offspring exposed to maternal diabetes: a review. J Matern Fetal Neonatal Med. 2019 
Feb;32(4):687-694. 



   

     
 

Adverse perinatal and 
cardiovascular outcomes 
take a particularly hard toll on 
vulnerable communities 



  

     

 

  
 

 
 

 
 

 

Racial disparities 

Generation 1 Poorer health 
at birth 

Poorer Poorer health 
cardiovascular 

health 
during 

pregnancy 

Birth outcomes 
16 
14 
12 
10 
8 
6 
4 
2 
0 

preterm birth very preterm low very low infant late fetal 
(%) (%) birthweight birthweight mortality (/ death (/00) 

March of Dimes (%) (%) 00) 

black white 

Poorer health 
later in life 



  

     

 

  
 

  

Racial disparities 

Generation 1 

20 

Preconception health 

15 

10 

5 

0 
hypertension (%) diabetes (%) comorbid hypertension and 

diabetes) 

Poorer health 
at birth 

Poorer Poorer health 
cardiovascular 

health 
during 

pregnancy 

Poorer health 
later in life 

black white MMWR 



  

     

 

  
 

   

   

      
 

Racial disparities 

Generation 1 Poorer health 
at birth 

Poorer Poorer health 
cardiovascular 

health 
during 

pregnancy 

Pregnancy complications 
8 

7 

6 

5 

4 

3 

2 

1 

0 
gestational gestational pre-eclampsia eclampsia severe maternal 

hypertension diabetes morbidity (/000) 

Poorer health 
later in life 

white National Inpatient Sample, AHRQ, CA birth black 
certificates, national birth cohort data 



  

     

 

  
 

Racial disparities 

Generation 1 

Cardiovascular disease 
45 

Poorer health 
at birth 

Poorer Poorer health 
cardiovascular 

health 
during 

pregnancy 

Poorer health 
later in life 

40 
35 
30 
25 
20 
15 
10 
5 
0 

diabetes hypertension kidney disease 

black white CDC, NIDDK 



 

 

      
 

                       
    

    
  

Racial differences – The Bogalusa Heart 
Study 

Preterm birth 
Low birthweight SBP DBP 

SBP 

DBP 

1.43 
1.18 1.21 1.21 

1.09 
0.98 1.00 

0.83 

white 

black 
0.5 0.5 

adjusted for cigarettes, Kotelchuck index, maternal education, parity, mother's age at child's birth, year of birth, BMI at last screening, and time (in 
years) between screening and birth 

Harville et al., 2018 



            
         

      

   

Crude incidence rates (95% CIs) of the metabolic syndrome during 20 years of follow-up for 
lactation categories by GDM status (1986–2006) and race (black and white). 

Erica P. Gunderson et al. Diabetes 2010;59:495-504 

©2010 by American Diabetes Association 



  Transgenerational effects 



 
 

 

  

Generation 1 
CV health 

Why 
transgenerational 

Generation 2 
birth health 

effects? 
Generation 2 

CV health 

Generation 3 
birth outcomes 

Generation 3 
pregnancy 

health 

Generation 2 
pregnancy 
health 



 
     

    
  

Traditional genetic mechanisms 
explain only a small proportion of 
the familial clustering of obesity 
and cardiovascular disease 



	 	 	 	 	 	
	 	 	 	 	

	 	 	 	 	 	
	 	 	 	 	 	 	

	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	

          
       

     
  

“The CAD loci with the strongest	 gene2c 
effects, such as SLC22A3-LPAL2-LPA and 
chromosome 9p21, s2ll only confer a	 20–37% 
increased risk and the vast	 majority of the 
loci	modulate 	risk 	by 	10% 	or 	less.	 
Furthermore, the ~60 loci for CAD collec2vely 
explain <20% of the heritability, raising the 
ques2on of where to search for the remaining 
gene2c risk.” 

Hartiala J, Schwartzman WS, Gabbay J, Ghazalpour A, Bennett BJ, 
Allayee H. The Genetic Architecture of Coronary Artery Disease: Current 
Knowledge and Future Opportunities. Curr Atheroscler Rep. 2017 Feb; 
19(2):6. 



           
     

          

         

Genetics of cardiovascular disease 

• Non-diabetic kidney disease - explained by genetic variants in 
apolipoprotein 1 (APOL1) gene 

• More common in SSAA; confers immunity against trypanosomiasis 

• No convincing genetic variant linked with hypertension excess 



     

        

    Birthweight distributions of 3 Illinois subpopulations 

David, R. et al. Am J Public Health 2007;97:1191-1197 

Copyright ©2007 American Public Health Association 



  

  
  

 Things that 
are not the 

cause of
 disparities 

Poverty, 
education 

Smoking 
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Reproductive outcomes 

Percentage small-for-gestational-agea by maternal risk status and 
race; 1990–91 single live births, 34–42 weeks' gestation, to US-
resident mothers 

aSmall for gestational age (SGA) defined as less than the 10th percentile of birthweight for gestational age 
from the 1991 US Reference Curve. ELR, extremely low risk group; CI, confidence interval. 

Alexander et al., Racial differences in birthweight for gestational age and infant mortality in extremely-low-risk US populations. 
Paediatric & Perinatal Epidemiology 13 (2), 205-217. 



 
 

 

Braveman PA, Heck K, Egerter S, Marchi KS, Dominguez TP, Cubbin C, Fingar K, Pearson JA, Curtis M. 
The Role of  Socioeconomic Factors in Black-White Disparities in Preterm Birth. Am J Public Health. 2014 
Sep 11:e1-e9. 



Hypertension 



Smoking 

CDC 



 
 

 

  

Generation 2 
birth health 

Generation 2 
CV health 

Generation 2 
pregnancy 
health 

Generation 1 
CV health 

Transgenerational 
effects? 

Generation 3 
birth outcomes 

Generation 3 
pregnancy 

health 
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Transgenerational effects 

https://www.harvardmagazine.com/2017/05/is epigenetics inherited 

https://www.harvardmagazine.com/2017/05/is
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Epigenetics 

By National Institutes of Health http://commonfund.nih.gov/epigenomics/figure.aspx, Public Domain 

http://commonfund.nih.gov/epigenomics/figure.aspx


 

  

 

 

 

 
 

   

 

 

  

 

Generation 1 GDM 

Generation 1 
low protein 

diet 

Generation 1 
nutritionally 

deprived 

Generation 2 

Animal studies 

Generation 2 
impaired glucose 

tolerance 

Generation 3 
increased 

birthweight 

mice 

Generation 2 

Generation 3 
insulin 

resistance 

rats 

growth 
retardation 

Generation 3 
changes in glucose 

and insulin 
metabolism, even 

when embryo 
transferred 

rats 

Generation 1 
nutritionally 
deprived or 

overfed 

Generation 2 

Generation 3 
higher trunk 

diameter, fat, 
lipids 

swine 



 

   
  

  

  

 

 

 

 

 

 

  

   
  

  

Generation 1 
changes in food 

supply early in life 

Generation 1 
cardiovascular 

mortality 

Generation 1 
diabetes 
mortality 

Generation 1 
changes in food 

supply early in life 

Human studies 

Generation 2 

Generation 3 
increased CVD 

mortality 

Generation 3 
increased mortality 

in grandsons 
Generation 3 

hyperglycemia 

Generation 2 

Generation 3 
lower 

birthweight 

Generation 1 
famine 

Generation 2 
hyperglycemia Generation 2 

Generation 3 U-
shaped or lower 

birthweight 

Historical Historical Records, Records, 
records, Sweden records, Sweden Norway China Norway 

Generation 2 



 

  
 

 

 

  

   
 

Human studies 

Generation 1 
BMI, glucose, 
triglycerides 

Generation 2 

Generation 3 
birthweight 

Bogalusa Heart 
Study 

Generation 1 
BMI, metabolic 

syndrome 

Generation 2 

Generation 3 
no difference 
in birthweight 

Malta, clinical 
records 



 

 

  
  

 

 

 
 

  

 

Human studies 

Generation 1 
grandmaternal 

smoking 

Generation 2 

Generation 3 
birthweight and 
length increased 

ALSPAC 

Generation 1 
grandmaternal 

smoking 

Generation 2 
nonsmoking 

mothers 

Generation 3 
higher 

birthweight/ 
greater obesity 

Nurses’ 
Health 



     
 

     

    

    
   

Epigenetics may contribute to the 
embodiment of racial disparities 

• Epigenetic differences are 
associated with CVD 

• Stress during pregnancy 
has been associated with 
changes in methylation in 
the next generation 

Kuzawa, 2009 



 
 

	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	

	 	 	

	 	 	 	 	

	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	
	

	

	 	 	

Problems with 
studying 
transgeneration 
al health 

Difficult	 to set	 up –	 long 2me frame or reliance on exis2ng records, 
which may not	 have the necessary informa2on 

Privacy/confiden2ality for accessing data	 

Quality of linkage across genera2ons 

Difficulty of complete follow-up, especially through the male line 

Observed paHerns may be consistent	 with many hypotheses 

Difficulty of tes2ng hypotheses and confounder control, par2cularly for 
second-genera2on 

Missing data	 

Fer2lity/socially paHerned reproduc2on 



    

 

 

   
 

  

 

  

 

  

   
  

 

Future directions – Transgenerational 
health 

Expand Include Examine Take advantage 

Expand existing Include biological Examine mediation Take advantage of 
prospective cohorts, markers and test and pathway natural experiments 
pregnancy, and child mechanisms analyses and discrepant 
health studies generations 



 

             
 

How can we use these to improve women’s 
health? 

• Recognize that health is linked across the life course and across 
generations 



    
  

   

 

• Good health during 
pregnancy starts 
with good family 
planning 

How can we use 
these to 
improve 
women’s 
health? 



 

        

How can we use these to improve women’s 
health? 

Making the case for preconception care, Public Health England 



  Preconception health 



  

      

    

   
  

     
  

How can we use 
these to improve 
women’s health? 

Follow-up for women who 
experience pregnancy 
complications 

• Postpartum is a time 
when care continuum 
can fail 

• Pediatricians treat 
children 

• Obstetricians treat 
pregnant women 

• PCPs may not ask 
about pregnancy 
history 



         
    

      
          

            
       

   
    

           

Clinical care solutions 

• Integrated and functioning EMR systems to establish flagging tools for 
certain conditions (e.g., GDM) 

• Empower women to share their birth narratives 
• Training on hand-off of care in medical/midwife/RN/PA students to 

know the right questions to ask or to identify when information is 
missing, especially for women of reproductive age 

• Improve predictive analytics to identify women who are likely to 
progress to cardiovascular disease 

• Expand payment models to bundle postpartum services with delivery 
and have a “well-mom” schedule parallel with well-baby 
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How could a life course/DOHaD perspective 
inform policy? 

Goodman et al., Analyzing policy through a DOHaD Lens 

• Paid family leave 
• May decrease stress among pregnant women either through offering an opportunity to stop working during pregnancy (antenatal leave) or through the 

anticipation of paid postpartum leave and this may result in more appropriate birthweight and decreased PTB 

• Appropriate birthweight is an indicator of fetal developmental processes that contribute to the long-term development of coronary heart disease, diabetes 
mellitus, and other conditions, thus amplifying the potential impact of PFL. 

• The influence of PFL may be further amplified through its well established connection to breastfeeding, providing a link to later life obesity and cardiometabolic 
disease through healthier infant weight gain 

• Sugar sweetened beverage taxes 
• SSBs were the largest single dietary sources of energy consumed in pregnancy. 

• Observational evidence suggests that greater maternal SSB consumption in pregnancy is associated with adverse birth outcomes associated with life course 
disease risk in the offspring, including higher risk of PTB 

• Prenatal SSB consumption is also associated with greater adiposity in children 

• Applying a DOHaD lens to evaluate SSB tax policies requires integration of pregnant women as a subgroup of interest, and extending policy simulations to 
consider intergenerational effects. It also requires more empirical research on the intergenerational effects of consuming SSBs and their alternatives prior to, 
during, and after pregnancy, as well as consumption by fathers. 

• Housing policy 
• Housing transitions and housing instability have been associated with increased risk of LBW among young, urban pregnant women 

• Effects of renewal policies that result in housing transitions are differential by race/ethnicity 

• Very high levels of gentrification were associated with increased PTB compared to non Hispanic blacks, but protective among non Hispanic whites 

• While the housing-related literature is beginning to concern itself with effects on pregnant women, the consideration of potential health effects stops at birth 
and fails to take into account the long-term health trajectory that birth outcomes set in. 

• A DOHaD lens considers the positive and negative consequences of what might seemingly be economic development policies, but also the potential effects of 
these policies on the second generation. 

Int. J. Environ. Res. Public Health 2018, 15(12), 2906 
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All of which 
goes beyond 
clinical care 

More 
ideas? 

Health insurance 
and access to 

care encourage 
health across the 

life course 

Paid maternity 
leave allows 

families to take 
care of 

themselves and 
their children 

Sexual 
responsibility 
among men 
encourages 

planned 
pregnancies 

Economic 
stability allows 
for long-range 
planning and 

prioritizing health 

Neighborhoods 
that are safe 
encourage 
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Goal: All babies born healthy! 
All women healthy throughout life! 
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	How can we use these to improve women’s health? 
	• Recognize that health is linked across the life course and across generations 
	• Good health during pregnancy starts with good family planning How can we use these to improve women’s health? 
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	Follow-up for women who experience pregnancy complications 
	• 
	• 
	• 
	Postpartum is a time when care continuum can fail 
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	• 
	Pediatricians treat children 

	• 
	• 
	Obstetricians treat pregnant women 
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	• 
	PCPs may not ask about pregnancy history 


	Clinical care solutions 
	• 
	• 
	• 
	Integrated and functioning EMR systems to establish flagging tools for certain conditions (e.g., GDM) 

	• 
	• 
	Empower women to share their birth narratives 

	• 
	• 
	Training on hand-off of care in medical/midwife/RN/PA students to know the right questions to ask or to identify when information is missing, especially for women of reproductive age 

	• 
	• 
	Improve predictive analytics to identify women who are likely to progress to cardiovascular disease 

	• 
	• 
	Expand payment models to bundle postpartum services with delivery and have a “well-mom” schedule parallel with well-baby 

	• 
	• 
	• 
	Paid family leave 

	• 
	• 
	• 
	May decrease stress among pregnant women either through offering an opportunity to stop working during pregnancy (antenatal leave) or through the anticipation of paid postpartum leave and this may result in more appropriate birthweight and decreased PTB 

	• 
	• 
	Appropriate birthweight is an indicator of fetal developmental processes that contribute to the long-term development of coronary heart disease, diabetes mellitus, and other conditions, thus amplifying the potential impact of PFL. 

	• 
	• 
	The influence of PFL may be further amplified through its well established connection to breastfeeding, providing a link to later life obesity and cardiometabolic disease through healthier infant weight gain 



	• 
	• 
	• 
	Sugar sweetened beverage taxes 

	• 
	• 
	• 
	SSBs were the largest single dietary sources of energy consumed in pregnancy. 

	• 
	• 
	Observational evidence suggests that greater maternal SSB consumption in pregnancy is associated with adverse birth outcomes associated with life course disease risk in the offspring, including higher risk of PTB 

	• 
	• 
	Prenatal SSB consumption is also associated with greater adiposity in children 

	• 
	• 
	Applying a DOHaD lens to evaluate SSB tax policies requires integration of pregnant women as a subgroup of interest, and extending policy simulations to consider intergenerational effects. It also requires more empirical research on the intergenerational effects of consuming SSBs and their alternatives prior to, during, and after pregnancy, as well as consumption by fathers. 



	• 
	• 
	• 
	Housing policy 

	• 
	• 
	• 
	Housing transitions and housing instability have been associated with increased risk of LBW among young, urban pregnant women 

	• 
	• 
	• 
	Effects of renewal policies that result in housing transitions are differential by race/ethnicity 

	• Very high levels of gentrification were associated with increased PTB compared to non Hispanic blacks, but protective among non Hispanic whites 

	• 
	• 
	While the housing-related literature is beginning to concern itself with effects on pregnant women, the consideration of potential health effects stops at birth and fails to take into account the long-term health trajectory that birth outcomes set in. 

	• 
	• 
	A DOHaD lens considers the positive and negative consequences of what might seemingly be economic development policies, but also the potential effects of these policies on the second generation. 
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