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Motivation

Globalization, technological, and cultural advancements contribute to health inequality. 
Health is a key indicator of human capital and economic well-being.
Health inequalities impact on all socioeconomic statuses.

"Grandparents Matter: 
Multigenerational transmission of health and health behaviors."
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Health and Human Capital

What motivates economists to consider health inequalities?

Health is one of the key indicators of human capital quality (Schultz, 1961).
Health inequalities lead to increased public spending and wastage of public investments
(Maria et al., 2017).
Family background significantly influences adult human capital (Behrman et al., 
1994).
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Intergenerational Transmission

Increasing body of research highlights the importance of the intergenerational 
transmission of health and health behaviors.
Early life is significant in determining one’s health in later years (Almond et al., 2018; 
Currie, 2009).
Parental health and health behaviors affect offspring, but the exact mechanisms remain 
vague.
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Research Gap

The exact mechanisms of health transmission across generations remain unclear. 
Further exploration needed on the impact of grandparent health on grandchildren.
This thesis contributes to understanding the mechanisms underlying the transmission of 
health and health behaviors across generations.
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Introduction Chapter I

Social Inequalities in Health

Social Inequalities in Health

Social inequalities in health: Measurable disparities in health outcomes of individuals and 
groups due to various socioeconomic factors, indicating moral responsibility towards social 
justice (Kawachi & Subramanian, 2002).
Defining health inequalities/disparities includes four elements:

Environmental effects
Access, utilization, and quality of treatment 
Health status
Measurable health outcomes
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Key Question: How do health outcomes pass from parents to children and to their 
grandchildren?

Beyond just biology, deeply intertwined with socioeconomic factors. 
Research insights:

Extensive studies on intergenerational transmission of health outcomes, from parents to 
children.
Emphasis on longevity and anthropometric outcomes.
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Generational Transmission of Health: Key Differences

Health is transmitted across generations through two primary mechanisms.
Intergenerational: Direct effects from one generation to the next adjacent generation. 
Transgenerational: Direct effects from one generation on a non-adjacent generation, 
skipping at least one generation in between.

Multigenerational transmission refers to effects that span more than two generations 
without necessarily skipping any.
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Generational Transmission of Health: Intergenerational (Indirect Effects)
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Generational Transmission of Health: Multigenerational transmission
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Economic Perspective of Health Status

Health status is central to human capital and plays a pivotal role in shaping social 
inequality.
Health as Human Capital (Becker, 2007) 
Grossman’s Health Production Function (1972) :𝑯𝒕 = 𝑯𝒕"𝟏 𝟏 − 𝜹 + 𝑰𝒕.
Key components:

Ht : Current health stock.
Ht−1: Initial health endowment.
δ: Health depreciation factors.
I : Investments in health, including diet, exercise, and healthcare.
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Health Inequality in Norway: An Intergenerational Perspective

Despite Norway’s reputation as a ”welfare state,” considerable health inequalities persist 
(Mackenbach, 2012, 2019).

Municipalities play a critical role in service provision, with disparities seen across regions (Helgesen 
et al., 2017; Fosse, 2022).
Health outcomes, including risks for cardiovascular diseases, differ significantly across different 
neighborhoods in Tromsø (Tiwari et al., 2022; Sari et al., 2021a).
Intergenerational studies show correlations between grandparents’ cardiovascular mortality and 
grandchildren’s birth weight (Naess et al., 2013).
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Chapter III
Overview of the Thesis



Papers in Thesis

Paper Title Year
I Transgenerational health effects of in utero exposure to economic

hardship: Evidence from preindustrial Southern Norway.
2020

II Role of grandparents in risky health behavior transmission: A study
on smoking behavior in Norway.

2023

III Long-term effects of grandparental child neglect on grandchildren’s
mental health: A three-generation study.

2023
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Health Transmission Across Generations in the Preindustrial Era - Paper I
Before the Industrial Revolution.
Before the development of the Norwegian welfare state.

Proactive Public Health Initiatives in Norway and Tobacco Smoking - Paper II
Norway initiated health efforts in the late 19th century.
Major health challenges: tobacco smoking, poor diet, alcohol, and inactivity.

Mental Health Problems in the Chronic Disease Era - Paper III 
Noncommunicable diseases dominate the disease landscape in the 21st century. 
Mental health issues can have a lasting impact on one’s human capital.
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Paper I
Transgenerational health effects of in utero 
exposure to economic hardship: Evidence 
from preindustrial Southern Norway
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Introduction

What are the underlying mechanisms behind the transgenerational persistence in health?
Motivation: Understanding of relationship between economic hardship during 
pregnancy and grandchildren’s health condition.
Aim: To provide a historical overview of health transfer through three consecutive 
generations, based on the evidence from Rendalen over 1734-1840.
Hypothesis: In this study, we hypothesize two main mechanisms by which economic 
hardship during the grandmother’s pregnancy to her daughter can be associated with a 
grandchild’s life span:

Positive culling effect
Negative scarring effect through the mother’s health condition
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Introduction

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

Lee (2014) - the Kwangju uprising in South Korea
Cook et al. (2019) - the 1918 influenza pandemic
Van Den Berg & Pinger (2016) - German famine of 1916–1918
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Effect Types

Effect Type Description
Positive Selection Fetal mortality tends to eliminate the fetuses that are in poor health (Bruckner 

& Catalano, 2018). This is often referred to as a culling effect.
Scarring (Negative) 
Effect Those who were exposed to exogenous shocks in utero but survived. This is 

often referred to as a transgenerational scarring effect.

The fetal origins hypothesis coincide with the scarring effect and similarly assume that in utero suggest that 
prenatal exposure to maternal stress can lead to health issues later in life (Bruckner & Catalano, 2018).
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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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Data - Economic Hardship

The annual inflation rates (Grytten, 2018) determined in this study help us to define
economic hardship over the period under examination.

Grytten (2018, p. 50) characterizes the period between 1700 and 1820 as
“turbulent economy- and inflationary-wise”.

Our method Qvigstad (2005):
No static cutoff point.
Used inflation ratesbeyond interquartile range.
An annual inflation above the 3rd quartile (6.9%) or below the 1st quartile (-
3.4%) Identified years of economic hardship in our period of interest.
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Data - Variables

Dependent variable: Grandchild's Health: Age at death (proxy for health status).

Main explanatory variable: Economic Hardship: Based on annual inflation rates 
(1734-1840).

Control variables:
Disease environment during pregnancies (Annual Childhood Mortality Rate).
Parental Social Class.
Mother and Grandchild's Illegitimacy.
Smallpox Vaccination Status.
Gender.
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The second model regresses the grandchild’s health condition on economic hardship 
during the grandmother’s pregnancy (c’-path) and the mother’s health condition (b-
path).

Y =  i2 +  c′X +  bM +  e2 

Method - Structural Equation Model
Two models were fitted:

The first model regresses the mother’s health condition on economic hardship during the 
grandmother’s pregnancy (a-path).

M =  i3 +  aX +  e3 
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Mediation Analysis
The product coefficient of ab is a denotation of an average mediation effect. We 
calculated the total effect by multiplying the a-path coefficient by the b-path coefficient 
and adding the c’-path coefficient (c’ +  ab).

Indirect effect =  ab 

Total effect =  c ′ +  ab 
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Results
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Positive selection/Culling effect Negative scaring effect
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Discussion

Grandchild’s Health in Lower Social Class:
Positive relation with economic hardship during grandmother’s pregnancy (Lindeboom et al., 
2015).
Potential explanations: positive selection in birth outcomes or nonbiological consequences 
(Almond & Currie, 2011; Van Den Ber & Pinger, 2016).

Grandchild’s Health in Higher Social Class:
Negative effect of economic hardship during grandmother’s pregnancy (Almond et al., 2018; 
Serpeloni et al., 2017; Classen and Thompson, 2016)

Mediation models show associations rather than causality. Coffman2011; 
Thompson2019
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Conclusion

Results give insights into how in utero economic hardship influenced consecutive 
generations’ health conditions.
Future research with broader and more recent data can provide new evidence about the 
impact of previous generations’ environmental exposure on their descendants.
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Paper II
Role of grandparents in risky health behavior 
transmission: A Study on smoking 
behavior in Norway
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Introduction

This study investigates the multigenerational transmission of risky health behaviors, 
specifically smoking, within the Norwegian context.

Motivation: Literature shows parent-offspring smoking links, but clarity on direct 
grandparent-offspring connections is missing.
Aim: To investigate whether tobacco smoking is correlated with earlier generations’ 
smoking behavior and, if it is, whether maternal versus paternal grandparents affect 
grandchildren differently.
Hypothesis: Adult smoking behavior of grandchildren may be directly influenced by their 
grandparents’ past smoking behavior, independent of their parents’ smoking behavior.
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Introduction

Only a limited number of studies have addressed how smoking behavior can affects subsequent 
generations:

Vandewater et al. (2014) — U.S. - Indirect effect
Grandparent smoking influences grandchild smoking through parent behavior, indicating a 
intergenerational transmission of the risky health behavior.

El-Amin et al. (2016) — Finland - Indirect effect
Grandparents’ smoking habits significantly influence their grandchildren’s tobacco use, with 
this effect being primarily mediated through the parents’ smoking behaviors.

Duarte et al. (2015) — Spain - Direct & Indirect effect
Students in Spain are more likely to smoke if their parents or grandparents do, with 
grandparental smoking notably influencing grandsons but not granddaughters.
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Introduction - Theoretical Foundations

The existing literature mostly focuses on indirect effect and parent-child transmission, with 
less attention given to the direct influence of grandparents.

The study is grounded in Social Learning Theory and Health Behavior Models.

These theories offer a robust and comprehensive understanding of how observational
learning, personal health beliefs, and social norms contribute to the transmission and
prevention of smoking behaviors across generations.
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Data - The Tromsø 
Study

Conducted from 1974-2016 in 7 waves.
Covers health-related data of adults in Tromsø. First 
time establishing family connections.

The study database and key family identification numbers were obtained from the 
Norwegian Tax Administration, ensuring the robustness of the linkages.
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Data - Generations
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Data - Variables

Dependent Variable: Smoking Behavior
G3 Smoking: Whether G3 smokes as an adult (Yes, in 65% of cases for the maternal 
lineage (subsequent figures for same lineage)).
G2 Smoking: Whether G2 smoked during the G3’s upbringing (Yes, 78%). 
G1 Smoking: Whether G1 smoked during the G2’s upbringing (Yes,65%).

Control Variables: G3 and G2’s childhood economic conditions, recent smoking 
behavior of G2, gender and year of birth of G3.
Instrumental Variables:

Z1 - The Consumer Price Index (CPI) for beverages and 
tobacco Z2 - The 1964 official statement

N = 5725 for maternal lineage & 4057 for paternal lineage
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Empirical Methodology
Utilizing the Control Function (CF) method within a structural equation modeling
framework: Distinct models are designed for maternal and paternal G1 smoking patterns.
Probit regressions with average marginal effects.
First Stage: 𝑃 𝑆$ = Φ(𝑍$)

Instrument: CPI for beverages/tobacco in G2’s birth
year. Derived inverse Mills ratio (IMR) for second stage.

SecondStage:𝑃 𝑆% = Φ(𝑆$, 𝑋, 𝑍%, 𝜆$)
Instrument: Norwegian Health Director’s statement on smoking
(1964). Derived inverse Mills ratio (IMR) for third stage.

Third Stage: 𝑃 𝑆& = Φ(𝑆$, 𝑆%,𝑊, 𝜆$, 𝜆%)
Adult G3 smoking behavior regressed on G1 and G2 smoking, controls for G3, and IMRs 
from earlier stages.
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Sobel’s Product of Coefficients Approach
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Results
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Discussion

Smoking behavior of maternal grandparents has a significant negative direct effect on 
their offspring.

Notable difference between maternal and paternal lineage.
Prior studies (Duarte et al., 2016; El-Amin et al., 2015; Vandewater et al., 2014) only 
considered indirect influence of grandparents.
Social learning theory and health belief model interplay. 
Evolutionary and socio-cultural contexts influence the findings. 
Grandparents play a pivotal role in health behaviors’ transmission.

ES (UiT) Grandparents Matter

Introduction Chapter I Chapter II Chapter III Paper I Paper II Paper III Discussion



Discussion

Smoking behavior of maternal grandparents has a significant negative direct effect on 
their offspring.

Notable difference between maternal and paternal lineage.
Prior studies (Duarte et al., 2016; El-Amin et al., 2015; Vandewater et al., 2014) only 
considered indirect influence of grandparents.
Social learning theory and health belief model interplay. 
Evolutionary and socio-cultural contexts influence the findings. 
Grandparents play a pivotal role in health behaviors’ transmission.

ES (UiT) Grandparents Matter

Introduction Chapter I Chapter II Chapter III Paper I Paper II Paper III Discussion



Discussion

Smoking behavior of maternal grandparents has a significant negative direct effect on 
their offspring.

Notable difference between maternal and paternal lineage.
Prior studies (Duarte et al., 2016; El-Amin et al., 2015; Vandewater et al., 2014) 
only considered indirect influence of grandparents.
Social learning theory and health belief model interplay. 
Evolutionary and socio-cultural contexts influence the findings. 
Grandparents play a pivotal role in health behaviors’ transmission.

ES (UiT) Grandparents Matter

Introduction Chapter I Chapter II Chapter III Paper I Paper II Paper III Discussion



Discussion

Smoking behavior of maternal grandparents has a significant negative direct effect on 
their offspring.

Notable difference between maternal and paternal lineage.
Prior studies (Duarte et al., 2016; El-Amin et al., 2015; Vandewater et al., 2014) only 
considered indirect influence of grandparents.
Social learning theory and health belief model interplay. 
Evolutionary and socio-cultural contexts influence the findings. 
Grandparents play a pivotal role in health behaviors’ transmission.

ES (UiT) Grandparents Matter

Introduction Chapter I Chapter II Chapter III Paper I Paper II Paper III Discussion



Discussion

Smoking behavior of maternal grandparents has a significant negative direct effect on 
their offspring.

Notable difference between maternal and paternal lineage.
Prior studies (Duarte et al., 2016; El-Amin et al., 2015; Vandewater et al., 2014) only 
considered indirect influence of grandparents.
Social learning theory and health belief model interplay. 
Evolutionary and socio-cultural contexts influence the findings. 
Grandparents play a pivotal role in health behaviors’ transmission.

ES (UiT) Grandparents Matter

Introduction Chapter I Chapter II Chapter III Paper I Paper II Paper III Discussion



Discussion - Limitations

Geographical Specificity:
Focused on Northern Norway, Tromsø. 
Limits the generalizability of findings.

Cohabitation Data:
Data on parents’ cohabitation with offspring during childhood.
No info on grandparents’ cohabitation (Potential influencer of smoking behavior) (Duarte et 
al., 2016).
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Conclusion

Evidence of matrilateral bias in health behavior transmission.
The significant role of maternal grandparents in mitigating smoking risk.
Importance of harnessing grandparental investment for health interventions and 
policymaking.
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Paper III
Long-term effects of grandparental child 
neglect on grandchildren’s mental Health: A 
three-generation study
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Introduction
Child neglect is a global issue impacting the mental and physical well-being.

It not only harms individuals’ immediate well-being but also hampers their ability to 
function as adults.

Child neglect:
Form of child maltreatment (Fallon et al, 2020; Yang et al., 2018).
Results from failure to meet basic child needs (Fallon et al, 2020; Yang et al., 2018). 
Intentional or unintentional.
Impact manifests in adulthood: depression and anxiety (Slack et al., 2004) 
In Norway, termed as omsorgssvikt (Stoltenborgh et al., 2013)
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Introduction - Research Questions

This study aims to extend upon current research by considering the impact of maternal 
and paternal grandparents separately.
We seek to answer the following questions:

1 To what extent does grandparental child neglect in the first generation predict the probability 
of mental health problems in the third generation?

2 Do neglectful maternal and paternal grandparents have differential relations to 
their grandchildren’s mental health?

ES (UiT) Grandparents Matter

Introduction Chapter I Chapter II Chapter III Paper I Paper II Paper III Discussion



Introduction - Research Questions

This study aims to extend upon current research by considering the impact of 
maternal and paternal grandparents separately.
We seek to answer the following questions:

1 To what extent does grandparental child neglect in the first generation predict the 
probability of mental health problems in the third generation?

2 Do neglectful maternal and paternal grandparents have differential relations to 
their grandchildren’s mental health?

ES (UiT) Grandparents Matter

Introduction Chapter I Chapter II Chapter III Paper I Paper II Paper III Discussion



Introduction - Intergenerational Transmission

Neglectful behavior impacts generations.
Intergenerational cycle of violence hypothesis (Alink et al., 2019; Abramovaite et al., 
2015).
Grandparents’ neglect may lead to mental issues in grandchildren (Langevin et al., 2023; 
Widom, 2017).
Cycle can lead to societal and economic costs (World Health Organization, 2020).
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Introduction - Understanding the Transmission

Social learning theory (Bandura, 1973).

Effects of neglect on attachment styles (Marshall et al., 2023).
Influence difference between maternal and paternal grandparents (Crocetto, 2019; Yehuda 
&Lehrner, 2018).
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Data

Tromsø7
First time establishing family connections.
Two generations: G3 (grandchildren) and G2 (parents). G1 data gathered 
from G2 responses.

Measures
Dependent variable: Depression in G3.

Self-report measures; 29.7% indicated depression.
Covariates: Child neglect, demographic and socioeconomic variables, gender, year of 
birth, marital status, household income.

Household economic status for G3, G2, and G1.
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Empirical Methodology

Linear probability model with OLS regression.
Equation: YG 3 = β0 + β1SG 1 + β2SG 2 + β3SG 1 ×  S G  2 + β4C +  ϵ.

SG 1, SG 2: Binary variables indicating neglect by G1 and 
G2. Interaction term: SG 1 ×  S G  2.
β3: Measures change in G3 mental health due to combined neglect.
Control variables (C ): Includes gender, marital status, and year of birth for G3; 
household income across G3, G2, and G1 generations.
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Discussion

Child neglect has severe implications on individual and societal well-being.
Cumulative effect of childhood maltreatment by both grandparents and parents related 
to grandchild’s mental health.
Significant contribution in understanding intergenerational transmission mechanisms.
Evidence supports the additive risk hypothesis, contradicting findings of Islam et al. 
(2023).

Previous research consistent with our findings on intergenerational transmission (Bartlett et 
al., 2017; Berlin et al., 2011; Madigan et al., 2022).

Theories like Social Learning and Attachment Theory explain the cycle of neglect (Kong 
et al., 2021; Marshall et al., 2022).
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Discussion - Limitations

Reliance on self-reported data.
Study context limited to Tromsø, Norway. 
Challenges in establishing causality
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Conclusions

Investigated impact of grandparents on grandchild mental health.
Risk of grandchild depression increases with neglect from both parents & maternal 
grandparents.
Emphasizes need for interventions to halt this cycle.
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studies



Discussion

Health Inequalities in Norway: Despite its renowned welfare-state, Norway grapples 
with health inequalities (Mackenbach, 2017, 2019).
Depth of Multigenerational Effects: We observe an entrenched health inheritance 
beyond just parent-child interactions (Black et al., 2020). This builds upon the findings of 
(Black et al., 2019; Erten & Keskin, 2020; Halliday et al., 2020; Thompson et al., 2019)
Norway’s Unique Position: This thesis offers one of the most exhaustive economic 
analyses on Norway’s multigenerational health effects, positioning Norway as a ’best-case’ 
study model.
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Conclusion

Health outcomes are deeply rooted, arising from an intertwined inheritance of both parents 
and grandparents.

Environmental influences over generations can be pivotal in shaping current health scenarios.

Public health should target early-life interventions, considering both parental and 
grandparental influences.
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Future Directions
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Thank you!
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