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Learning objectives

By the end of this talk, you will be able to: 

• Understand how DOHaD research is conducted among 
populations in an epidemiologic context

• Describe how social structure contributes to the patterning 
of DOHaD-related exposures and outcomes in 
populations

• Explain how DOHaD may partially explain existing health 
inequities among population groups in the United States
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in the beginning -
observational epidemiology

• Lancet, September 1989
• 5654 men born (1911-

1930) in six districts of 
Hertfordshire, England

• Complete data on 
birthweight and 
breastfeeding

• Exclusion criteria 
explained, sex-restriction 
justified

• Standardized mortality 
ratios calculated for three 
outcomes and overall
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more observational epidemiology - Dutch 
Hunger Winter
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Lumley, 2007
Charbonneau, Moss, Marriott, 2015
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how epidemiologists attempt to isolate 
intrauterine effects
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Janne Boone-Heinonen graphic, 2021
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Examples of progress in DOHaD 
epidemiology domains
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Timing of exposures

Timing of outcomes

Maternal factors Development 
proxies

Postnatal 
factors

Biological mechanism Long-term
OutcomesBehavioral mechanism

Intermediate outcomes

• Diet • LBW • BFing • Epigenetic markers • CVD

• Environmental • SGA • ACEs • Hormone profiles • Diabetes

• Stress • LGA And more • Body composition • Mental health

• High adiposity And more… • Other biomarkers • Cognition

And more… And more… • Cancer
• Asthma

• Aging

Paternal factors And more…
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how DOHaD has changed epidemiology -
obvious example 1

• When “exposure” occurs
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GrandMother Daughter

Obesity-HTN

Mother

Susan Bagby graphic, 2018
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how DOHaD has changed epidemiology -
obvious example 2

• What constitutes a “mediator” or ”modifier” of an 
exposure-outcome relationship
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Janne Boone-Heinonen graphic, 2021
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AND NOW…
HOW EPIDEMIOLOGY* COULD 

INFLUENCE DOHAD
*And by ”epidemiology”, I mean social epidemiology
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Traditional disease causation

• Individual 
exposed to 
some disease-
causing factor

• Disease / 
injury results

Specific 
exposure

Disease or 
injury

Coronavirus 
disease 2019
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This exposure – outcome relationship occurs in a 
larger context

Social 
context

Policy 
context

Social position

Specific exposure

Disease or injury

Social 
consequences of ill 

health

Social 
stratification (I)

Social 
stratification (I)

Differential 
vulnerability (III)

Differential 
consequences 

(IV)

Differential 
exposure (II)

Diderichsen and Hallqvist, 2001
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Social stratification -> health

• Social context –
immediate physical / social 
setting; includes engines 
that generate and 
distribute power (e.g., 
education system, labor 
policies)

• Social stratification -
system by which society 
ranks individuals and 
groups into those with 
more or less power

Diderichsen and Hallqvist, 2001
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Social position - health

• Social position describes a 
person’s place or standing 
within society 

• Individuals in society defined, in 
part, by their relationship to 
social context

• Meaning of one’s social 
position varies by context

Diderichsen and Hallqvist, 2001
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Social position - health, continued

• Even when we think that 
intrinsic order is fair or tolerable 
(e.g., job type or educational 
level), social position will be 
associated with health outcomes

Diderichsen and Hallqvist, 2001

• Social gradients - Whitehall 
studies of British civil service 
found robust association between 
descending job grade and poorer 
health (Marmot, et al., 1978)
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Social position 1: 
women (& education)
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0% 20% 40% 60% 80% 100%

Asian

White

Black

Hispanic

< High School High School Some College
Associates ≥ Bachelors

BLS Reports, Report 1070, October 2016

Women’s educational attainment by race/ethnicity, 2016

Sarah Andrea graphic, 2018
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Social position 2 –
women’s occupation
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0 20 40 60 80 100

Asian

White

Black

Hispanic

Management, professional, and related occupations

Sales & Office Occupations

BLS Reports, Report 1070, October 2016

Employed women by occupation and race/ethnicity, 2016

Sarah Andrea graphic, 2018
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“Measuring Racial Equity: A Groundwater Approach” Austin, Texas. August 17, 2016

Consequences of women’s social position on 
infant health

Educational attainment and infant mortality in the US, 2006

Sarah Andrea graphic, 2018
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Differential exposure - health

• Differential exposure –
exposures vary between 
social groups by type, 
amount, duration

• Dangerous living conditions
• Dangerous jobs 
• Ability to make healthy choices
• Greater risk of toxic exposures

• Advantage or disadvantage 
accumulates over time

Diderichsen and Hallqvist, 2001
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Differential exposure 1 – unhealthy food 
environments
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Differential exposure 2 –
toxic stress
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2.5

2.4

2.3

1.8

1.8

1.1

AI/AN/PI

Black Non-…

Other/Multipl…

Hispanic

White Non-…

Asian

Survey-weighted; Analysis by SBA

2.35 2.18 2.07

1.17

< High
School

High
School

Some
College

College
Grad

By Race & Ethnicity… By Educational Attainment…

Mean number of stressful life events in the 12 months before delivery, 
PRAMS 2004-2014
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Differential exposure 3 – unhealthy physical 
environments
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Anthopolos, Kaufman, Messer, Miranda; (2015); 
Epidemiology; 25(3): 397-405

EPA, AQS, 2014 Ly
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0 0.5 1 1.5 2 2.5

Non-Hispanic White

Non-Hispanic Black

Hispanic

Years

Women’s years of life expectancy lost attributable to 
harmful workplace practices by race/ethnicity and 

education level 

12 or fewer 13-16 17 or more

Health Aff (Millwood). 2015 Oct;34(10):1761-8. 

Consequences of differential exposures on 
women’s health

Sarah Andrea graphic, 2018
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International Journal of Epidemiology, 2017, 839–849

Consequences of differential exposures on 
infant health

Sarah Andrea graphic, 2018
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Differential vulnerability - health

• Differential vulnerability –
health impact of adverse 
exposure dependent on other 
factors

• Even if risk factor equally 
distributed, health impacts may 
be unevenly distributed due to 
underlying vulnerabilities

• Vulnerabilities may also reflect 
differences between social 
groups in biological defenses 
(e.g., fetal programming)

Diderichsen and Hallqvist, 2001
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Differential vulnerability 1 –
comorbidities by race/ethnicity
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Kaiser Family Foundation, 2020
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Differential vulnerability 2 – infant 
breastfeeding by income

Kim & Gallien (2014) Mat & Child Nutr.

60.6

25.6

78.6

48.2

64.6

28.6

85.2

52.2

0 20 40 60 80 100

Ever breastfed

Any breastfeeding - 6
months

Percent

High income two-parent
High income single-mother
Low-income two-parent
Low income-single mother

Barriers to breastfeeding: one of the first missed opportunities to develop healthy 
eating practices and food preferences 

Janne Boone-Heinonen graphic, 2021
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Differential consequences - health

• Social stratification affects 
one’s ability to prevent 
illness and cope with 
disease or injury

• Consequences include 
social and economic costs 
of disease

• Direct and indirect costs of 
healthcare and income 
forgone due to morbidity 
borne by families

Diderichsen and Hallqvist, 2001
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Adverse exposures perpetuated via 
residential segregation
 Nationally, racial segregation 

levels going down
 Gentrification
 Fewer single race identities
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(differential) Intergenerational wealth transmission

Unhealthy food environments
Poor air quality
Breastfeeding barriers

social construction of intergenerational health 
inequities

Education, occupation tracking

Occupational hazards
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At a population level
Differential distribution 
of adverse exposures 
results from 
• racism
• sexism
• classism
• etc.
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epidemiology enables DOHaD researchers to 
see our fishbowl
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• Mitigation of gestationally-primed vulnerabilities
• physical activity effects
• dietary modifications

• Remediation
• stricter environmental regulations
• improved food environments

• Revolution
• wage equity between women and men
• reparations for slavery and lands stolen from American Indians
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thank you

questions?
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EXTRA SLIDES
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Health Aff (Millwood). 2015 Oct;34(10):1761-8. 
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LBW among singleton infants in CA;January
2000–June 2001
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Demography. 2006 Feb;43(1):185-201.
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Relative Risks of LBW among singleton infants during 
October 2001–March 2002, compared with October 

2000–March 2001
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Demography. 2006 Feb;43(1):185-201.
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Soc Sci Med. 2015 Mar;128:36-42. doi: 10.1016/j.socscimed.2015.01.003. Epub 2015 Jan 6.
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