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Intergenerational Transmission

» Increasing body of research highlights the importance of the intergenerational
transmission of health and health behaviors.

s Early life is significant in determining o n eh@atdth in later years (Almond et al., 2018;
Currie, 2009).

m Parental health and health behaviors affect offspring, but the exact mechanisms remain
vague.



Why Does Intergenerational Health Matter Today?

® Understanding Health Beyond the Individual
Health is not just about individual chc
experienced.
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Why Does Intergenerational Health Matter Today?

® Understanding Health Beyond the Individual

Health is not just about individual chc
experienced.
mRel evance in Todayods Worl d

Recent events like COVID-19 and economic crises have highlighted how health risks
and resources are unequally distributed across generations.

These chall enges remi nd us t h-tetmeffeotsloay 0 s
future generationsd health.
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Research Gap

B The exact mechanisms of health transmission across generations remain unclear.
B Further exploration needed on the impact of grandparent health on grandchildren.
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Why Study Intergenerational Transmission of Health?

A Long-Term Health Inequalities
Health isndédt just personal; itdéds shaped

A Impact of Major Events
Events like pandemics and economic crises affect not only those directly exposed but
also their children and grandchildren.

A Biological and Social Pathways
Both genetic and social factors play roles in passing down health patterns.

A Guiding Better Health Policies
By understanding these patterns, we can create policies that benefit multiple
generations.
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Nature vs. Nurture: What Shapes Health Across Generations?

Nature: Genetic Inheritance
Health traits, such as susceptibility to certain diseases, are inherited through genes.
Genes set a foundation, but they interact with the environment in complex ways.
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DNA sequencing has become routine, but the roles of individual genes can be hard to be pin.

Genesarenotthe
blueprint for life

The view of biology often presented to the public is
oversimplified and out of date. By Denis Noble

254 | Nature | Vol 626 | 8 February 2024

ortoo long, scientists have been content
in espousing the lazy metaphor of
living systems operating simply like
machines, says science writer Philip
Ballin How Life Works.Yet, it'simportant
tobeopenaboutthe complexity of biology —
including what we don’tknow — because pub-
lic understanding affects policy, health care
and trustin science. “So long as we insist that
cellsarecomputersandgenesare their code,”
writes Ball, life might as well be “sprinkled

PETER MENZEL/SPL




Nature vs. Nurture: What Shapes Health Across Generations?

Nature: Genetic Inheritance

Health traits, such as susceptibility to certain diseases, are inherited through genes.
Genes set a foundation, but they interact with the environment in complex ways.
Nurture: Environmental and Social Influence

Family lifestyle, socioeconomic status, and early-life experiences shape health behaviors
and risks.

Environmental factors like diet, stress, and access to resources can alter health
trajectories.
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Nature vs. Nurture: What Shapes Health Across Generations?

Nature: Genetic Inheritance

Health traits, such as susceptibility to certain diseases, are inherited through genes.
Genes set a foundation, but they interact with the environment in complex ways.
Nurture: Environmental and Social Influence

Family lifestyle, socioeconomic status, and early-life experiences shape health behaviors
and risks.

Environmental factors like diet, stress, and access to resources can alter health
trajectories.

Epigenetics: Where Nature Meets Nurture

Environmental factors can modify gene expression through mechanisms like DNA
methylation, influencing health across generations without altering the genetic code.
Epigenetics offers evidence of how finurt
inherited.
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Theoretical Foundations of Intergenerational Health Transmission

1. Social and Cultural Transmission - Social Learning Theory

Behaviors, lifestyle choices, and cultural norms related to health are learned and passed
down within families and communities.
Bandura, A. (1977). Social Learning Theory. Prentice Hall.

Example: Smoking habits or dietary preferences within families.
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Table 3

Standardized parameter estimates from models predicting adolescent smoking outcomes from paternal behavior

Predictors Past 3-month smoking Smoking identity
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Threshold 67" (.09) 677 (.09) 687 (.09) 8" (.07) 64" (.06) 64" (.06)
Age 497" (.06) 487" (.06) 497 (.06) 547 (.09) 44" (.05) 44" (.05)
Age? —307" (.03) 307" (.03) —30"" (.03) —.22" (.02) —21"" (.02) = 21 " (.02)
Single parent household .08™"" (.02) 08" (.02) 087" (.02) .07 (.02) 07" (.02) ™ (.02)
Parent education —.05" (.02) 05" (.02) —.05™ (.02) —.08"" (.02) —.08"" (.02) —.08"' (.02)
Black 147 (.02) 147 (.02) 147 (.02) —.09"" (.02) —.09"" (.02) — 09" (.02)
Male ~.01(.02) —.01(.02) ~.02(.03) 06" (.02) 05" (.02) 217 (.02)
Parent smoke 2577 (.02) 25" (.02) 257 (.02) 207 (.02) 217 (.02) 2177 (.02)
TIC parent engagement 23" (.02) —27"" (.03) 267 (.03) —.26™ (.02) —.30"" (.03) —30"" (.03)
TVC parent engagement -.10""" (.01) —.08""" (.02) —.08™" (.02) -.08""" (.01) -.09""" (.02) —.09"" (.02)
Age x male —.02(.03) —.02(.03) —.05 (.05) 06 (.03) 106 (.03) 03 (.05)
Age x par smoke .06 (.03) .07" (.03) 07" (.03) 08" (.03) .10"" (.03) 10" (.03)
Age x TIC engage .02 (.03) —.06 (.05) —.06 (.05) 08" (.03) .00 (.05) .01 (.05)
TIC engage x par smoke .05 (.03) .05 (.03) 05" (,02) 06" (.02)
TVC engage x par smoke —.02(.02) —.02(.02) 02 (.02) 02 (.02)
Age x par smoke x TIC engage .09 (.05) .08 (.05) .09 (.05) .09 (.05)
Male x par smoke .01 (.02) —.03 (.02)
Male x TIC engage 06" (.03) .03 (.03)
Male x TVC engage 00 (.02) —.01 (.01)
Male x par smoke x TIC engage .00 (.03) —.02 (.02)
Male x par smoke x TVC engage —.03 (.02) .02 (.02)
Age x male x par smoke .04 (.05) .05 (.04)
Age x male x TIC engage —.08 (.05) —.05 (.05)
Age x male x par smoke x TIC engage 04 (.05) .14 (.08)
Intercept res variance .82°°7 (.01) 8177 (.01) 817 (.01) 4" (.01) 84" (.01) 4" (.01)
Age res variance 9677 (.01) 96" (.01) 95" (.02) 97*** (.01) 97" (.01) 96" (.01)
Residual correlation 19" (.07) .19 (.07) 20" (.07) .12 (.07) 11 (.07) .11 (.07)

“p<.01; "p < .01, " p < .001.
TIC = time invariant covariate; TVC = time-varying covariate.
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Table 3

Standardized parameter estimates from models predicting adolescent smoking outcomes from paternal behavior

Predictors Past 3-month smoking Smoking identity

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Parent smoke 25" (.02) 25" (.02) 25" (.02) 207 (.02) 21" (.02) 21" (.02)
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“p<.01; "p < .01, " p < .001.
TIC = time invariant covariate; TVC = time-varying covariate.




Theoretical Foundations of Intergenerational Health Transmission

2. Health Belief Model

Concept: Beliefs about health risks and benefits influence behaviors; perceptions are
shaped by family and community.

Example: Family beliefs about preventive health can influence vaccination and health
check-up behaviors.




JOURNAL ARTICLE

Social Learning Theory and the Health Belief Model

Irwin M. Rosenstock, Victor J. Strecher and Marshall H. Becker

Health Education Quarterly
Vol. 15, No. 2 (Summer 1988), pp. 175-183 (9 pages)

Published By: Sage Publications, Inc.
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Theoretical Foundations of Intergenerational Health Transmission

3. Attachment Theory

Concept: Early attachment relationships influence emotional regulation, stress response,
and later health behaviors.

Example: Secure attachments in childhood are linked to better coping strategies and

health outcomes in adulthood.
Bowlby, J. (1969). Attachment and Loss.




Theoretical Foundations of Intergenerational Health Transmission

4. Life Course Theory

Early-life experiences and exposures, such as childhood nutrition, stress, or
socioeconomic conditions, influence health outcomes across the lifespan and can affect
future generations.

Example: The Barker Hypothesis, which suggests that poor fetal and infant health can
lead to increased risk of chronic diseases in adulthood.
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ARTICLE INFO ABSTRACT

Article history: Taking a life course approach to the study of reproductive health involves the investigation of factors|
Received 3 December 2009 across life and, also across generations, that influence the timing of menarche, fertility, pregnancy out-|
Accepted 10 December 2009 comes, gynaecological di: , and age at r It also recognises the important influence of

reproductive health on chronic disease risk in later life. Published literature supports the use of an inte-|

grated life course approach to study reproductive health, which examines the whole life course, considers|
ﬁm"ﬂ; odels the continuity of reproductive health and the interrelationship between the different markers of this. This
Women's health is in contrast to more traditional approaches that tend to focus only on contemporary risk factors andj
Critical periods ‘which consider each marker of reproductive health separately. For instance, we found evidence linking|
Sensitive periods early life factors such as growth, socioeconomic conditions, and parental divorce with ages at menarche|




Theoretical Foundations of Intergenerational Health Transmission

The Barker Hypothesis 1
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Historical Context of Intergenerational Health Transmission

Dutch Famine of 1944-45 (The "Hunger Winter")

Impact: Individuals exposed to famine in utero showed higher risks of obesity, diabetes,
and cardiovascular disease in adulthood.

Intergenerational Findings: Children and even grandchildren of those affected showed
increased health risks, suggesting lasting epigenetic changes.
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2. Overview of the Dutch mortality trends and agricultural
sector in the 19th century

At the beginning of the 19th century, the Netherlands witnessed
relatively high infant mortality compared to the rest of Europe.
The rates only began to decrease after the 1870s, with a sharp fall
until the Second World War. The conditions of the water and the
breastfeeding practices explain to a large extent the high (infant)
] mortality (Wintle, 2000). We return to that below. The drop in
mortality rates after 1870 is mainly related to the increase in the
availability of better food, the improved medicine and health care,
and the improved public health environment (Wintle, 2000). All
these developments were linked to a more sustained growth after
1870. See for instance Van Zanden and van Riel (2004) for a detailed
discussion of the Dutch agricultural sector in the 19th century.
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Table 2
(Residual) life expectancies of cohorts exposed or not exposed to the famine?.

Date of birth Total life expectancy (#) Residual life expectancy

At age 1 (#) At age 20 (#) At age 40 (#) At age 50 (#)
Males
1/9/1846-1/12/1847 (born or 29.3(47) 38.1(35) 37.4(22) 26.3(17) 17.4(16)

in gestation for at least 6

months during famine)

Controls

1/9/1848-1/9/1855 (born after 30.9(316) 0.37 42.3(225)0.23 45.0 (142)0.03 30.5(124)0.08 20.5(114)0.02
famine)

1/9/1837-1/9/1844 (born 26.9(306) 0.68 38.5(208)0.48 38.3(133)0.42 28.8(100)0.24 18.8(87) 0.04
before famine)

Females

1/9/1846-1/12/1847 (born or 32.5(41) 46.4(28) 443 (20) 29.5(17) 20.7 (16)

in gestation for at least 6

months during famine)

Controls
1/9/1848-1/9/1855 (born after 31.0(270) 0.60 43.4(188)0.67 46.1(121)0.34 32.5(102)0.15 22.5(97)0.10
famine)
1/9/1837-1/9/1844 (born 34.2(275) 0.22 41.4(221)0.78 41,9 (145)0.69 30.5(114)0.38 20,5 (104)0.20

before famine)

Figures into brackets are numbers of individuals per group and figures in bold are p-values of statistical tests for difference in means between individuals exposed to the
Potato famine and controls.

@ The life expectancies are calculated after exclusion of the censored observations and might therefore underestimate the true survivals.
e



Table 2
(Residual) life expectancies of cohorts exposed or not exposed to the famine?.

Date of birth Total life expectancy (#)
Males
1/9/1846-1/12/1847 (born or 29.3 (47)

in gestation for at least 6
months during famine)

Controls
1/9/1848-1/9/1855 (born after 30.9(316) 037
famine)
1/9/1837-1/9/1844 (born 26.9 (306) 0.68

hefare famine)

Figures into brackets are numbers of individuals per group and figures in bold are p-values of statistical tests for difference in means between individuals exposed to the
Potato famine and controls.

@ The life expectancies are calculated after exclusion of the censored observations and might therefore underestimate the true survivals.



Table 2

(Residual) life expectancies of cohorts exposed or not exposed to the famine?.

Date of birth

Total life expectancy (#)

Males

1/9/1846-1/12/1847 (born or
in gestation for at least 6
months during famine)
Controls

1/9/1848-1/9/1855 (born after
famine)
1/9/1837-1/9/1844 (born
before famine)

Females

1/9/1846-1/12/1847 (born or
in gestation for at least 6
months during famine)
Controls

1/9/1848-1/9/1855 (born after
famine)
1/9/1837-1/9/1844 (born
before famine)

29.3 (47)

30.9(316)

26.9(306)

32,5 (41)

31.0(270)

34.2 (275)

0.68

0.60

0.22

Figures into brackets are numbers of individuals per group and figures in bold are p-values of statistical tests for difference in means between individuals exposed to the

Potato famine and controls.

@ The life expectancies are calculated after exclusion of the censored observations and might therefore underestimate the true survivals.
e




Table 2
(Residual) life expectancies of cohorts exposed or not exposed to the famine?.

Date of birth Residual life expectancy

At age 1 (#) At age 20 (#) At age 40 (#) At age 50 (#)
Males
1/9/1846-1/12/1847 (born or 38.1(35) 37.4(22) 26.3(17) 17.4(16)

in gestation for at least 6

months during famine)

Controls

1/9/1848-1/9/1855 (born after 42.3(225)0.23 45.0(142)0.03 30.5(124)0.08 20.5(114)0.02
famine)

1/9/1837-1/9/1844 (born 38.5(208)0.48 38.3(133)0.42 28.8(100)0.24 18.8(87) 0.04
before famine)

Females

1/9/1846-1/12/1847 (born or 46.4(28) 443 (20) 29.5(17) 20.7 (16)

in gestation for at least 6

months during famine)

Controls

1/9/1848-1/9/1855 (born after 43.4(188)0.67 46.1(121)0.34 32.5(102)0.15 22.5(97)0.10
famine)

1/9/1837-1/9/1844 (born 41.4(221)0.78 41.9 (145)0.69 30.5(114)0.38 20,5 (104)0.20
before famine)

Figures into brackets are numbers of individuals per group and figures in bold are p-values of statistical tests for difference in means between individuals exposed to the
Potato famine and controls.

@ The life expectancies are calculated after exclusion of the censored observations and might therefore underestimate the true survivals.
e



Table 2
(Residual) life expectancies of cohorts exposed or not exposed to the famine?.

Date of birth Total life expectancy (#) Residual life expectancy

At age 1 (#) At age 20 (#) At age 40 (#) At age 50 (#)
Males
1/9/1846-1/12/1847 (born or 29.3(47) 38.1(35) 37.4(22) 26.3(17) 17.4(16)

in gestation for at least 6

months during famine)

Controls

1/9/1848-1/9/1855 (born after 30.9(316) 0.37 42.3(225)0.23 45.0 (142)0.03 30.5(124)0.08 20.5(114)0.02
famine)

1/9/1837-1/9/1844 (born 26.9(306) 0.68 38.5(208)0.48 38.3(133)0.42 28.8(100)0.24 18.8(87) 0.04
before famine)

Females

1/9/1846-1/12/1847 (born or 32.5(41) 46.4(28) 443 (20) 29.5(17) 20.7 (16)

in gestation for at least 6

months during famine)

Controls
1/9/1848-1/9/1855 (born after 31.0(270) 0.60 43.4(188)0.67 46.1(121)0.34 32.5(102)0.15 22.5(97)0.10
famine)
1/9/1837-1/9/1844 (born 34.2(275) 0.22 41.4(221)0.78 41,9 (145)0.69 30.5(114)0.38 20,5 (104)0.20

before famine)

Figures into brackets are numbers of individuals per group and figures in bold are p-values of statistical tests for difference in means between individuals exposed to the
Potato famine and controls.

@ The life expectancies are calculated after exclusion of the censored observations and might therefore underestimate the true survivals.
e



Historical Context of Intergenerational Health Transmission

1918 Influenza Pandemic

Impact: Children born to mothers infected during the pandemic had higher rates of
physical and cognitive impairments.

Intergenerational Findings: Increased risk of heart disease and mental health issues
observed in later generations, highlighting the role of prenatal stress.
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Fig. 4. Average height of male students. Age 13-17, born in 1917-1921.
Data Source: Taipei County’s Statistical Books 1929-1938.
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Table 2
Effect of maternal mortality rate on height in the 1927 height report of school children.

Mean (cm) Dependent variable
(1) (2) (3) (4)
Height (cm) Height (z-score) Stunting (height <5th percentile) (height >75 percentile)
All 119.5 -4.029° -1.524 0219 -0.390"
[0.072] [0.116] [0.212] [0.039]
Male 120.8 -4.410™ -1.509 0.398" -0.458"
[0.000] [0.144] [0.024] [0.029]
Female 118.0 -3.810 -1.347 —0.286" -0.330
[0.424) [0.112] [0.080] [0.121]

Note: Wild bootstrap p-values with 500 repetitions are in brackets. Stunting is a dummy variable it equals 1 if the height is lower than 5 percentile for given age-gender
group. The dependent variable in Column 4 indicates whether one’s height is above 75 percentile for a given age-gender group. Each coefficient is from a separate regression.
There are a total of 83,211 male students and 31,039 female students ranging from age 7 to age 10. Maternal mortality rate (ranging from 0 to 100) is imputed as an average
of region-specific maternal mortality rate from the year (1927-age) and the year prior to that. Age is included in regressions for Column 1, gender dummies are included in
regressions for all population (row 1), and infant mortality rate, region dummies, and region-specific time trends are included in all regressions.

* Significant at 10% level.

™ Significant at 5% level.

" Significant at 1% level.
e
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Historical Context of Intergenerational Health Transmission

Chinese Great Famine (1959-61)

Impact: Survivors of the famine exhibited higher rates of metabolic disorders and mental
health issues later in life.

Intergenerational Findings: Children of those exposed in utero had increased risks of
obesity and schizophrenia, indicating multigenerational health impacts.
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Table 4

Estimated odds ratios of risk of mental illness predicted by famine exposure, based
on ordered logit regression with difference-in-difference estimator.

Women

d mental

OR

95% CI isks of

1956
1957
1958
1959
1960
1961
1962

1.95
0.86
1.48
4.99
224
1.82
234

(0.80, 4.76)
(0.26, 2.84)
(0.52, 4.22)
(1.68, 14.84)
(0.71, 7.05)
(0.54, 6.13)
(0.98, 5.59)

Reference group is the 1963 birth cohort. Method of computing the estimated effect
of famine exposure on the expanded three-level measure of risk of mental disorders
is described in the Methods Section.
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Table 4

Estimated odds ratios of risk of mental illness predicted by famine exposure, based
on ordered logit regression with difference-in-difference estimator.

Women

OR

95% ClI

Men

OR

95% ClI

1956
1957
1958
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1962

1.95
0.86
1.48
4.99
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1.82
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(0.80, 4.76)
(0.26, 2.84)
(0.52, 4.22)
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(0.71, 7.05)
(0.54, 6.13)
(0.98, 5.59)

0.81
0.68
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0.69
0.55
0.65
034

(0.25, 2.60)
(0.23, 2.02)
(0.18, 1.57)
(0.19, 2.53)
(022, 1.37)
(0.18, 2.32)
(0.14, 0.80)

Reference group is the 1963 birth cohort. Method of computing the estimated effect
of famine exposure on the expanded three-level measure of risk of mental disorders
is described in the Methods Section.
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Historical Context of Intergenerational Health Transmission

The Biafran Famine (1967-1970)

Impact: This famine during the Nigerian Civil War led to high mortality and long-term
health consequences in survivors, including increased susceptibility to infections and
stunted growth.

Intergenerational Findings: Research indicates increased health risks in children of
survivors, including low birth weight and developmental delays, potentially due to both
physiological and psychological factors passed down.



First- and Second-Generation Impacts of the Biafran War

Richard Akresh, (2 Sonia Bhalotra, (' Marinella Leone and ' Una Osili
Journal of Human Resources, March 2023, 58 (2) 488-531; DOI: https://doi.org/10.3368/jhr.58.4.0118-9272R1

Article Figures & Data Supplemental Info & Metrics References

[ PDF
ABSTRACT

We analyze long-term impacts of the 1967-1970 Nigerian Civil War, providing the first evidence of
intergenerational impacts. War exposure among women results in reduced adult stature, an
increased likelihood of being overweight, earlier age at first birth, and lower educational attainment.
War exposure of mothers has adverse impacts on next-generation child survival, growth, and
education. Impacts vary with age of exposure. For the mother and child health outcomes, the
largest impacts stem from adolescent exposure. Exposure to a primary education program

mitigates impacts of war exposure. War exposure leads to men marrying later and having fewer
children.




Q&A




Chapter ||

4g) 4> «E=>r «E> = wvao



Generational Transmission of Health

grandchildren?

Key Question: How do health outcomes pass from parents to children and to their

PENE

]
&
1
u
it

<

)
P

.

p)



Generational Transmission of Health

Key Question: How do health outcomes pass from parents to children and to their
grandchildren?

= Beyond just biology, deeply intertwined with socioeconomic factors.



Generational Transmission of Health

Key Question: How do health outcomes pass from parents to children and to their
grandchildren?

= Beyond just biology, deeply intertwined with socioeconomic factors.

m Research insights:

m Extensive studies on intergenerational transmission of health outcomes, from parents to
children.
m Emphasis on longevity and anthropometric outcomes.



Generational Transmission of Health: Key Differences

m Health is transmitted across generations through two primary mechanisms.
m Intergenerational: Direct effects from one generation to the next adjacent generation.
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m Health is transmitted across generations through two primary mechanisms.
m Intergenerational: Direct effects from one generation to the next adjacent generation.
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Generational Transmission of Health: Key Differences

m Health is transmitted across generations through two primary mechanisms.
m Intergenerational: Direct effects from one generation to the next adjacent generation.
m Transgenerational: Direct effects from one generation on a non-adjacent generation,
skipping at least one generation in between.
m Multigenerational transmission refers to effects that span more than two generations
without necessarily skipping any.



Generational Transmission of Health: Multigenerational transmission

Generation of Generation of parents: Generation of

grandparents: Mothers and/or parents grandchildren
Grandparental lineage,
including both maternal
and paternal ancestors. G2
G1 T T G3
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Multigenerational transmission of health and health behaviors
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Transgenerational health effects of in utero exposure to economic hardship: %
Evidence from preindustrial Southern Norway
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ARTICLE INFO ABSTRACT
JEL Classification: We studied whether in utero exposure to economic hardship during a grandmother's pregnancy has a trans-
i effect on her i 's health ition. We used an indivi level th ion data
14 set covering people born between 1734 and 1840 in the municipality of Rendalen in Norway. We found a culling
;1152 effect in which grandchildren whose grandmothers gave birth in years of ic hardship lived
n3 ten years longer than grandchildren whose mothers were born in years of economic well-being. This impact was
162 only observed among the grandmothers who belong to the lowest social classes. Our results also showed that in
N33 higher social classes, economic hardship during a grandmother's pregnancy deteriorated her grandchildren’s

Ke 3 health by “scarring” the mother’s health.
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What are the underlying mechanisms behind the transgenerational persistence in health?
m Motivation: Understanding of relationship between economic hardship during
pregnancyandg r a n d ¢ hhedltdcorelitiod. s
m Aim: To provide a historical overview of health transfer through three consecutive
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® Hypothesis: In this study, we hypothesize two main mechanisms by which economic
hardship during the g r a n d maoedmamay  ker daughter can be associated with a
gr and dife spand 6 s
m Postitive culling effect
m Negative scarring effect through the mo t h bealih sondition
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Introduction

= Only a limited number of studies have addressed how in utero exposure to external shock
can affect subsequent generations:

B |ee (2014) - the Kwangju uprising in South Korea
m Cook et al. (2019) - the 1918 influenza pandemic
= Van Den Berg & Pinger (2016) - German famine of 19161 1918



Data Variable Description and Summary Statistics

The Norwegian Historical Data Centre (NHDC)

The dataset was created by linking the censuses
(1801, 1865, 1875, 1900 and 1910), parish regis-
ters, baptism and cadastral records (1733-1925).

Three-generation linked dataset that includes 798
children with parents and grandparents.
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