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1 

A  Introduction  

 

 

A.1  Motivation  

IŜŀƭǘƘ ƻǳǘŎƻƳŜǎ ŀƴŘ ƘŜŀƭǘƘ ǊŜƭŀǘŜŘ ōŜƘŀǾƛƻurs vary markedly across and within 

countries globally. Some populations achieve long, healthy lives, while others continue to face 

enduring disadvantages in health, development, and survival. These disparities represent one 

of the most pressing challenges in contemporary public health and economics research 

(Dopelt, 2025; Rad, 2025; World Health Organisation [WHO], 2018).  Health is both a 

fundamental component of human wellbeing and a central driver of economic development 

(WHO, 2023 a). Differences in population health reflect more than biological or 

environmental conditions; they emerge f rom forces shaped by human capital formation, 

institutional quality, and the incentives that govern individual and collective behaviour 

(Patton -López, 2022; Orille  et al., 2024). Poor health p erpetuates cycles of poverty by 

reducing productive capacity, limi ting  educational attainment, and constrain ing economic 

growth (Fu et al., 2024; Fumagalli et al., 2024).  

Even with advances in public health interventions and international development efforts, 

some populations continue to experience poor health outcomes and limited physical 

development (WHO, 2025).  Sub-Saharan Africa (SSA), in particular, continues to bear a 

disproportionate burden of preventable diseases and mortality  (Vos et al., 2020; WHO 

Regional Office for Africa, 2023), although variation in disease burden characterises 

populations globally. High disease burdens create direct costs associated with treatment and 

care provision, as well as indirect costs arising from reduced workforce produ ctivity and 

diverted resources from other developmental priorities (Mobosi et al., 2023; Sachs & Malaney, 

2002). The COVID -19 pandemic highlighted  how health vulnerabilities can quickly lead to 

economic and social disruption worldwide (McKee & Stuckler, 2020; Shadmi et al., 2020). 

Understanding the drivers of health variations and the structural forces that shape long -
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term health outcomes is important for achieving the health -related Sustainable Development 

Goals (Acharya et al., 2018). This dissertation investigates how human capital at multiple 

levels, institution s and health-related knowledge shape health outcomes and behaviours, with 

a particular focus on the malaria burden, life expectancy, height inequality, and  behavioural 

responses to malaria  prevention and treatment.  It demonstrates that health outcomes and 

behaviours are shaped by present and past conditions and their interaction.   

A.2  Health Outcomes: Dimensions and M easurement  

The studies in this dissertation examine  health by focusing on three outcomes: malaria 

burden, life expectancy, and height inequality.   

A.2.1  Malaria Burden   

Malaria burden refers to the morbidity,  mortality and socioeconomic consequences of 

malaria infection at the population level,  typically measured through prevalence and 

mortality statistics.  It is one of the most significant public health challenges in Sub -Saharan 

Africa (SSA), accounting for approximately 95 per cent of global malaria cases and 96 per 

cent of malaria deaths ( WHO , 2023b, 2024). There are substantial variations in malaria 

burden across countries in SSA: The North Africa region and most South  African countries 

have near-zero prevalence, while Nigeria, the Democratic Republic of Congo, and Uganda 

continue to experience high transmission, accounting for nearly half of global malaria cases.  

The disease burden reflects not only the biological transmission dynamics of Plasmodium 

parasites but also broader individual behaviours, socioeconomic and institutional conditions 

that determine exposure, prevention practices, and access to treatment (WHO , 2023b, 2024).  

Malaria prevalence and mortality  serve as key indicators of disease burden, reflecting  

both disease transmission intensity and the effectiveness of control efforts (Mezieobi et al., 

2025; Snow et al., 2005). While environmental and climatic factors establish baseline 

transmission potential, variation in disease burden reflects differences in health system 

capacity, intervention coverage, population behaviours, and access to prevention (Apeagyei 

et al., 2024; Bhatt et al., 2015; Feachem et al., 2019; Mills, 2014). The economic consequences 

of malaria extend beyond immediate health costs, affec ting labour productivity, educational 
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attainment, and long -term economic development (Bleakley & Lange, 2009; Patouillard et 

al., 2023). 

A.2.2  Life Expectancy  

Life expectancy represents a summary measure of population health that captures the 

cumulative effect of mortality risks across the entire lifespan ( Davies et al., 2025). It reflects 

not only healthcare access and quality but also broader determinants, including education, 

nutrition, sanitation, income, and social conditions ( Aytemiz et al., 2024 ). Life expectancy 

has increased globally over the past two centuries, from about 30 years in the 1800s to more 

than 70 years today, due to improvements in nutritio n, sanitation, medical care, and public 

health infrastructure (Oeppen & Vaupel, 2002).  Despite this progress, large differences 

remain, with life expectancy in some SSA countries still below 60 years (Kyriacou et al., 

2025; Mejía -Guevara et al., 2025).  These disparities across countries and regions reflect 

differences and interactions in health system capacity, human capital, exposure to infectious 

diseases, socioeconomic development, and institutional quality  (Aksan & Chakraborty, 2023 ; 

Galvani-Townsend et al., 2022; Zheng & Canudas-Romo, 2024). 

A.2.3  Height Inequality  

Height inequality refers to the dispersion of adult height within populations, typically 

measured through the coefficient of variation or standard deviation of height distributions.  

Adult height represents a biological marker of cumulative nutritional and health conditions 

experienced during childhood and adolescence (Steckel, 1995, 2009). Because height is 

determined by the interaction between genetic potential and environmental conditions, 

including nutrition, disease exposure, and access to healthcare during critical growth periods 

(Silventoinen, 2003) , variation in population height captures inequalities in early -life 

conditions. Height inequality , therefore, serves as a biological marker of developmental 

disparities within societies  (Floud et al., 2011; Moradi & Baten, 2005). This measure has 

proven particularly valuable  and has been widely used in economic history to trace  changes 

in living standards and inequality  (Baten & Blum, 201 2, 2014).  
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A.3  Health Behaviours  

Beyond health outcomes, this dissertation examines the behavio urs that shape these 

outcomes, specifically malaria prevention and control practices.  Health behaviours refer to 

the actions individuals take to maintain, restore, or improve their health, and they constitute 

critical pathways through which social , economic and institutional determinants translate 

into  health outcomes ( Gardner et al., 2023; Cockerham, 2005). In the context of malaria, 

preventive behaviours include the use of insecticide -treated b ed nets, clearing mosquito 

breeding grounds, indoor residual spraying, prompt treatment -seeking for fever, and 

adherence to preventive medications during pregnancy (Dhiman, 2009; Monroe et al., 2021) .  

Health knowledge, economic resources, government policies, cultural beliefs, and access to 

health services shape these behaviour s. Understanding what drives malaria prevention 

behaviours is key to explaining why populations exposed to similar disease risks may 

experience very different health outcomes.  

A.4  Human Capital  and Institutions in  Health  

A.4.1  Human Capital and Health  

Human capital encompasses the knowledge, skills, and capabilities individuals possess  

(World Bank, 2019 ). It is central to understanding economic development and social well -

being. Human capital formation describes the broader process through which individuals 

acquire knowledge, skills, and competencies that enhance their productive capacity 

(Hanushek & Woessmann, 2008 ; Pelinescu, 2015). It includes formal education systems, 

informal learning processes, and experiential knowledge acquisition (OECD, n.d. ). Education 

is the main measurable form of human capital,  as formal attainment provides systematic, 

comparable measures across populations and time.  In health contexts, human capital 

includes not only general education but also health -specific competencies, such as health 

literacy and numeracy, which enable effective engagement with health systems and the  

adoption of preventive behavio urs (Baker, 2006; Golbeck et al., 2005; Nutbeam, 2008). This 

section examines how human capital shapes health outcomes and health behavio urs, 

beginning with theoretical frameworks and followed by empirical evidence from historical 

and contemporary contexts.  
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Theoretical foundations 

The human capital theory, articulated by Schultz (1961) and refined by Becker (1964) , 

Ǉƻǎƛǘǎ ǘƘŀǘ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ŜŘǳŎŀǘƛƻƴ ŜƴƘŀƴŎŜ ƛƴŘƛǾƛŘǳŀƭǎΩ ǇǊƻŘǳŎǘƛǾŜ ŎŀǇŀōƛƭƛǘƛŜǎ ŀƴŘ 

decision-making capacity. Applied to health, this theory suggests that educational 

investments improve health outcomes by increasing health knowledge, promoting more 

efficient use of medical resources, fostering future -oriented behaviour, and expanding 

economic resources that support access to healthcare and healthier living conditions.   

GrossmanΩs (1972, 2000, 2017)  health capital model build s on this framework by 

conceptualising health as both a consumption good , providing  direct utility and an 

investment good , determining the time available for productive activities . Education 

enhances individual productive capacity not only for economic activities but also for health 

production . Educated individuals can produce health more efficiently with given inputs and 

allocate resources more effectively across health investments (Hahn & Truman, 2015).  Recent 

extensions of the Grossman model  incorporate endogenous demand for knowledge capital, 

recognising that health and education investments are jointly determined throughout the life 

course rather than  acquired sequentially (Chen , 2024). Together, these theoretical 

foundations demonstrate that human capital is central to shaping health outcome s. 

Historical persistence and development 

Economic history shows that human capital has long -term persistence and enduring 

effects on development and health outcomes  (Nunn, 2009; Spolaore & Wacziarg , 2013). 

Historical investments in education create d path dependencies through the intergenerational 

transmission of skills, the development of supporting institutions, and the  accumulation of 

collective knowledge, all of which facilitated  innovation (Squicciarini & Voigtländer, 2015).  

Elite human capital , the skills and knowledge of rulers, religious leaders, merchants, and 

administrators , played a particularly  important role in  historical development (Baten & 

Alexopoulou, 2022; Baten & Keywood, 2019). The colonial period in SSA created lasting 

inequalities in educational and health infrastructure, with contemporary health outcomes 

reflecting these historical patterns (Huillery, 2009). Colonial administrations in Africa relied 

heavily on educated elites for implementing public health programs, including disease 
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surveillance, vaccination campaigns, and sanitation infrastructure (Patterson, 1981). Regions 

with higher elite human capital were able to develop health institutions and adopt new 

medical technologies and public health practices (Bolt & Bezemer, 2009). Historical human 

capital has been shown to correlate with subsequent economic development, institutional 

quality, and technological adoption (Amsden et al., 2012; Crayen & Baten, 2010).  

Mechanisms and contemporary evidence 

Evidence shows that higher educational attainment is associated with better health 

outcomes, including lower mortality, reduced disease incidence, improved preventive 

behaviours, and greater subjective well -being (Balaj et al., 2024; Zajacova & Lawrence, 

2018). Education equips individuals with knowledge, economic resources, and decision -

making capacity that support healthier lives (Cerf, 2023). The effect  of education on health  

operates through multiple pathways across different levels of social organisation, which often 

interact to influence health outcomes (Solar & Irwin, 2010).  At the individual level, education 

affects health through several mechanisms. It  develops knowledge and cognitive skills that 

enable better health decision -making and information processing (Karran et al., 2023). I t 

generates economic resources that facilitate access to healthcare, healthier living conditions, 

and preventive measures  (Lindberg et al., 2022). Education also provides social and 

psychological resources, such as self-efficacy and social networks that reinforce health 

behaviours. Additionally, it  may shape time preferences , risk perceptions  and planning,  

influencing preventive behavio urs and navigation of healthcare systems (Gu pta & Rudisill, 

2024; Lawless et al., 2013; Van Der Pol, 2011).  Individuals with higher education are more 

likely to seek early treatment, adhere to disease prevention measures, participate in 

vaccination programs, and engage in health-promoting behaviours .  

At the community level, education creates spillover effects .  Collective knowledge 

supports local health initiatives, establishes social norms around health behaviours, and 

promotes civic participation that strengthens public health investment. Social learning and 

peer influence affect preventive behaviours such as va ccination uptake, bed net use, and 

treatment adherence (Cutler & Lleras -Muney, 2010). Regions with higher average education 

levels demonstrate faster adoption of public health innovations and s tronger responses to 
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health crises. For instance, during the COVID -19 pandemic, communities with higher 

educational attainment showed greater compliance with preventive measures and higher 

vaccine uptake (Bergen et al., 2021; Karp et al., 2025).  At the societal  and global levels, 

human capital shapes the quality of the health system , institutional capacity, and 

technological innovation (Wang & Lu, 2022) . Education among healthcare workers is linked 

to hospital quality, patient safety, and the implementation of quality improvement initiatives 

(Aiken et al., 2014). Countries with stronger educational systems develop more effective 

public health infrastruct ure, adopt medical innovations more rapidly, and respond more 

efficiently to disease outbreaks. Education also contributes to global health governance by 

training professionals, fostering scientific expertise, and shaping policymakers who influence 

cross-border health initiatives.  

Central to education Ωs effects on health are health literacy and numeracy, which enable 

individuals to access, understand, interpret, and apply health information effectively.  Health 

literacy encompasses reading comprehension, communication skills, and navigation of 

healthcare systems, while numeracy enables individuals to interpret quantitative health 

information, assess disease risks, and follow treatment protocols (Nutbeam, 2 008; Reading 

Turchioe & Mangal, 2024 ; Reyna et al., 2009). Research demonstrates that higher levels of 

health literacy and numeracy are associated with improved medication adherence, preventive 

care utili sation, disease management, and engagement with public health campaigns 

(Berkman et al., 2011; Dahm et al., 2023; Nelson et al., 2008).  These competencies are 

important for addressing infectious diseases like malaria, enabling individuals to make 

informed decisions about prevention, treatment, and participation in community health 

initiatives.  Overall, human capital shapes health outcomes and behaviours through 

interconnected individual, community, and societal mechanisms, with effects that are both 

immediate and cumulative over time.  

A.4.2  Institutions and H ealth  

Institutions are formal and informal rules that structure social, economic, and political 

interactions and fundamentally shape health outcomes by influencing resource allocation, 

service delivery, and collective action  (Acemoglu & Robinson, 2013; North, 1990).  
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Institutions affect health by creating accountability mechanisms that incentivi se 

governments to provide public health services (Kudamatsu, 2012). Governance quality is 

particularly important in low -income countries, where weak institutions often result in 

ineffective health systems, corruption, and inadequate public health infrastructure (Banik et 

al., 2023; George et al., 2023; Rahman et al., 2025) . Cross-country  research showed that 

better governance is associated with lower infant mortality, higher life  expectancy, and better 

health system performance (Khatri  et al. , 2025; Kouadio & Njong Mom, 2025 ).  

Institutional quality influences not only the availability of resources but also the 

effectiveness and management of health investments. Countries with strong regulatory and 

accountability structures achieve higher service quality and better population hea lth 

outcomes, while weak institutions reduce trust, create inefficiencies, and limit access to 

adequate care (Acemoglu & Robinson, 2013). Strong governance also improves the 

absorption and utili sation of external health funds, increasing returns in service  readiness 

and population outcomes (Dieleman et al., 2014).  This evidence indicates that institutional 

strength supports health system improvements across countries and helps ensure that 

available resources, including external assistance, are used effectively. 

A.5  Outline of the Dissertation  

This dissertation analyses how human capital and institutions shape health outcomes 

and behaviours in SSA and globally. The first study in Chapter B investigates whether 

regional elite numeracy, a proxy for human capital, affects long-term health outcomes, 

focusing on malaria prevalence and life expectancy. Using subnational data, the study finds 

that regions with historically higher elite numeracy exhibit better current health outcomes. 

The second study in Chapter C validates measures of health numeracy an d literacy  and 

explores how they influence malaria control behaviours  at the individual level u sing data 

from a cross-sectional survey conducted in Gabon. It analyses their direct associations with 

key malaria preventive behaviours, including insecticide -treated net use, indoor spraying, 

bush clearance, timely treatment -seeking, and treatment  adherence. The study finds that 

both numeracy and literacy independently and positively associate with preventive practices. 

Health literacy mainly  supports preventive behaviours and dosing knowledge, while health 
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numeracy informs treatment -seeking decisions. Both competencies are necessary for 

treatment adherence and effective communication with healthcare providers.  

The third study, presented in Chapter D, examines how institutional quality and 

development assistance for health interact with domestic health worker density to influence 

malaria cases and deaths in SSA. Using panel data from 38 SSA countries between 2010 and 

2022, the study finds significant spatial clustering of the malaria burden. Overall, the malaria 

burden has declined across the region, though some areas continue to experience high 

prevalence and mortality . Interventions such as insecticide -treated n et access and antenatal 

care coverage are associated with reductions in cases and deaths, while higher health worker 

density, development assistance, and government effectiveness are positively associated with 

local malaria burden. Local factors, rather than cross-border influences, predominantly shape 

malaria patterns. Regional resource availability shows some spillover benefits, suggesting 

that effective malaria control requires both strengthened local health systems and strategic 

regional coordination th at accounts for spatial patterns in service coverage and 

environmental risk.  The fourth and final study in Chapter E examines how implementing 

compulsory education policies shapes patterns of global health inequality. Using a dataset of 

over 60 countries from 1810 to 2000 and employing height inequality as a health indicator, 

it ap plies Difference-in-Differences estimation. The findings indicate that compulsory 

education reduces height inequality over time, suggesting that education contributes to 

redistrib uting  health outcomes across populations. 
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