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Inequality and the persistence of disadvantage across the generations is becoming 

increasingly entrenched in UK society [1]. People living in the poorest neighbourhoods in 

England die on average seven years earlier than people living in the richest neighbourhoods 

[1]. They also spend more of their shorter lives with a disability; the average difference in 

disability free life expectancy between the richest and poorest neighbourhoods is 17 years [1]. 

Inequality is not good for the individuals who are directly affected but it also impacts 

negatively on the whole of society [2]. Inequalities in health arise because of inequalities in 

the conditions in which people are born, grow, live, work, and age and a growing body of 

evidence indicates that early life (childhood and even before birth) is a particularly important 

time for interventions designed to improve health and wellbeing across the life-course [1, 3]. 

Examples include a series of UK health policies aimed at the improvement of the diet in 

poorer socio-economic groups. These range from the Welfare Food Scheme, designed to 

protect children's health during rationing, to the Healthy Start programme through which 

pregnant women from low income families receive free fruit and vegetables and vitamin 

supplements. However, the pathways and mechanisms by which early experiences become 

embedded in an individual's life-course, and how they influence behaviour, life choices, and 

health, are not fully understood. There is a need to understand these processes in order to 

develop effective strategies to improve social mobility and reduce inequality. 

There are many examples of socioeconomic status influencing biological factors 

relevant to the persistence of disadvantage. Cortisol is a glucocorticoid hormone, released in 

response to stress, that influences the brain (e.g. memory formation and retrieval) and 

numerous organ systems within the body. In animals, maternal stress during pregnancy and 

increased glucocorticoid exposure are associated with reduced birth weight, a higher risk of 

hypertension and hyperglycemia, and altered brain HPA activity and behaviour in the 

offspring after birth [4, 5]. In humans psychosocial stress and the physiological responses to 

stress are patterned by social class [6] and high levels of maternal stress are associated with 

low birth weight [7, 8]. Cortisol levels of low-birth-weight babies are higher throughout life 

and neuropsychiatric disorders in later life have been linked to maternal stress in pregnancy, 

with some of these behavioural effects apparently being passed to subsequent generations [4]. 

The effects on the human brain of early socioeconomic status can also be observed by 

magnetic resonance imaging. Childhood socioeconomic status predicts hippocampal volumes 

[9] and the burden of brain white matter hyperintensities – associated with vascular risk 

factors, cognitive decline, dementia and death – more than 50 years later [10]. 



The environment can influence biology but biology can also influence the social and 

environmental exposures experienced across the life-course. Human intelligence is partly 

determined by innate factors such as genetics [11, 12] and intelligence is an important 

determinant of educational and occupational success, social mobility, health, and longevity 

[13] though it is not clear whether higher intelligence leads to better health and longevity 

through improved lifestyle choices and life opportunities or whether there is a common 

biological basis to a well-functioning brain and body. Intelligence is related to diet quality in 

adult life [14, 15] and children whose parents have lower intelligence scores also have poorer 

selected health and health behaviours independent of socioeconomic status and the child’s 

own intelligence [16]. Intelligence is also related to birth weight [17, 18] and low birth 

weight is more common in deprived areas of Britain [19-23]. 

Poor social and economic status is characterised by a nexus of disadvantage in both 

the social and biological realms that appear to be self-perpetuating and self-reinforcing within 

and across the generations. In order to develop effective strategies to break this cycle it is 

necessary to understand the nature of the feedback loops between biology and the social 

environment and this is an important aim of the emerging field of ‘biosocial’ research. The 

epigenetic paradigm allows for such cross talk and is particularly relevant to biosocial 

research. Epigenetics refers to the information in the genome over and above the purely 

genetic information contained in the DNA base sequence and there is a growing body of 

evidence base demonstrating effects of the environment on epigenetic states and the 

importance of epigenetics to brain function, cognition, behaviour, and health [24]. Epigenetic 

states can be heritable in the sense that they may be passed from one generation to another 

during reproduction or they may persist within a lifetime in tissues and organs, even as the 

constituent cells are replenished. The former is relevant to the transgenerational transmission 

of health and the latter to the time delay between exposure and later health within a lifetime. 

The field of epigenetics is of increasing interest to policy makers searching for explanations 

for complex epidemiological observations and conceptual models on which to base 

interventions and it has been proposed that “the persistence of health inequalities across the 

social spectrum, particularly in West Central Scotland, may be associated with such 

(epigenetic) effects” [25]. The hope is that biosocial research will contribute to the 

development of effective intervention strategies to lessen intergenerational inequalities and 

child poverty, and improve social mobility.  
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