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KEY POINTS
• Socioeconomic inequalities in health are essentially universal: poorer health is
more common among people in less advantaged circumstances.

Public health implications of the pSoBid study

• The pSoBid study sought to examine associations between social deprivation and
a variety of health indicators, and to incorporate a range of co-factors, with the
aim of enhancing understanding of the relationships between social deprivation
and ill health.
• In a cross-sectional, population-based study, participants from the extremes of
socioeconomic deprivation in Glasgow attended for assessment of their medical
history, lifestyle, risk factors for chronic disease, cognitive function and
psychological profile, and carotid artery ultrasound. A sample of male
participants also attended for MRI scanning.
• The characteristics of the least and most deprived participant groups varied
across indices of adult socioeconomic status, early life conditions, health
behaviours, cognitive ability and biomarkers of inflammation and carotid
atherosclerosis.
• The approach employed in pSoBid has allowed for a biomedical perspective on
population health and enabled a more holistic understanding of the diverse
characteristics of individuals who reside in affluent and deprived communities
and their influence on health and health inequalities.
• The relationship between social deprivation and health involves a complex
interplay of early life factors, biological and psychological mediators which in
turn affect health behaviours and health outcomes.
• pSoBid demonstrates the considerable impact of deprivation in creating and
exacerbating ill health.
• Socioeconomic circumstances drive population health outcomes. Addressing
poverty, deprivation and their direct consequences must therefore be a policy
priority.

The final report1 of The psychological, social and biological determinants of ill health
(pSoBid) in Glasgow: a cross-sectional, population based study can be accessed via the
GCPH website: www.gcph.co.uk.
This report presents the full background to the study, a review of relevant literature,
the complete study methodology and findings to date as a series of abstracts from
published academic papers.
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This Briefing Paper summarises the background, methodology and findings of the
pSoBid (pronounced ‘so-bid’) study and discusses the findings in relation to our
understanding of health inequalities, implications for population health research and
implications for policy and practice.

BACKGROUND
Socioeconomic inequalities in health are essentially universal: poorer health is more
common among people in less advantaged circumstances. Heart disease, diabetes,
some cancers, rheumatoid arthritis and mental illness are examples of the burden of ill
health that is carried disproportionately by those living in deprived communities2-4.
Not only are the prevalence and incidence of disease higher in areas of deprivation but
also the nature of the problem appears to be qualitatively different, and treatment less
successful5. This inequality in disease risk can be partially explained by the higher
prevalence of classical risk factors in deprived areas, but this explanation fails to
account for the totality of the variation6-8 and there is a need to uncover other
potential explanatory variables.
There are social gradients in a range of biological and psychosocial variables which
indicate that living in a more deprived area may increase the propensity to develop
chronic disease, through as yet unknown mechanisms. A potential underlying cause of
increased prevalence of disease is chronic inflammationa,9,10. This has been observed to
be more common in deprived than affluent populations, linked to coronary heart
disease11, increased risk of type 2 diabetes12 and other disorders13, as well as cognitive
dysfunction and altered psychological profiles14-16.
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INTRODUCTION

These proposed aetiological links need further exploration as potential explanations
of the burden of physical and mental ill health in deprived communities.
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a

Inflammation: is part of the complex biological response of vascular tissues to harmful stimuli, such as pathogens, damaged
cells, or irritants, which can be acute or chronic.
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THE pSoBid STUDY

Public health implications of the pSoBid study

The pSoBid study sought to examine the psychological, social, behavioural and
biological determinants of ill health within population groups in Glasgow that differed
in socioeconomic status and in their propensity to develop chronic disease, especially
coronary heart disease and type 2 diabetes mellitus. The pSoBid study brought
together expertise from social epidemiology, public health, biochemistry, psychology,
neuroscience and genetics from the University of Glasgow, NHS Greater Glasgow and
Clyde and the Glasgow Centre for Population Health, to build a better understanding
of why living in poorer, more stressful circumstances results in higher levels of disease
and ill health. The study sought to relate the social conditions of the population of
Glasgow to their psychological profile and their biological status.
pSoBid was established and funded by the Glasgow Centre for Population Health. The
research fieldwork was carried out from December 2005 to May 2007.

AIM
pSoBid was an exploratory pilot for a larger-scale investigation of the genotypic
(underlying genetic) and phenotypic (observable physical and behavioural)
determinants of ill health in deprived communities.
The study set out to:
• examine the associations between classical and novel risk factors and health
outcomes, and to further examine the interactions between these determinants.
• assess the extent to which the gap in health outcomes can be explained by these
factors.
• yield insights into new approaches which might help address Glasgow’s health
record.
The study also sought to ascertain the feasibility of carrying out a large-scale
population study by collecting information about the response rate, drop-out rate,
time taken by participants to complete the questionnaires, and any discomfort
experienced in relation to the various medical assessments.
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Recruitment and sample characteristics
The selection of participants was based on the Scottish Index of Multiple Deprivation
(SIMD) 200417, which ranks small areas on the basis of multiple deprivation indicators.
Participants were recruited from five general medical practices in Glasgow that served
the bottom 5% of SIMD (i.e. relatively deprived) and a further five medical practices in
areas classified as being in the top 20% of the SIMD (i.e. relatively affluent).
Approximately equal numbers from both areas, equal numbers of males and females
and equal numbers from each of three age groups (35-44, 45-54 and 55-64 years old)
were recruited. A total of 666 participants took part in the study, 342 from the least
deprived areas and 324 from the most deprived. Ethical approval for the study was
obtained from Glasgow Royal Infirmary Research Ethics Committee and all
participants gave written informed consent.
Study protocol
Participants attended for two study visits around two weeks apart (each lasting about
90 minutes to two hours). At visit 1, participants completed lifestyle and psychological
questionnaires and underwent measurement of blood pressure, heart rate, hip, waist
and mid-thigh circumference and assessment of lung function. At visit 2, participants
were asked to fast before attending, so bloods could be taken for biochemical
analyses. Height and weight were measured. After being provided with breakfast,
subjects completed a number of cognitive tests. Finally, carotid artery ultrasound, a
non-invasive measure of atherosclerosis and indicator of future risk of a coronary
event, was performed.
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METHODOLOGY

At a later date, a small number of male participants took part in the neuroimaging
component of the study (visit 3) to investigate brain structure (morphology) using MRI
scanningb. From a study total of 327 male participants, 140 volunteered, and 42 were
randomly selected: 21 from the least deprived group and 21 from the most deprived
group.
Study components
The lifestyle questionnaire had 13 sections including basic demographic data, past and
present health status, current medications, oral health, smoking history, alcohol intake,
dietary intake, physical activity levels and questions relating to early-life home
circumstances and childhood (at 11 years of age) and adult (current) socioeconomic
status. A number of psychological questionnaires were completed across the two
study visits and included the General Health Questionnaire-2818, the Generalised SelfEfficacy Scale19, the Sense of Coherence Scale20, the Beck Hopelessness Scale21, the
Rosenberg Self-esteem Scale22 and the Eysenck Personality Questionnaire23. A series of
cognitive tests were completed and included the Trail Making Test24, the Stroop Test25,
the Choice Reaction Time Test26, the Auditory Verbal Learning Test27 and the National
Adult Reading Test28.
5
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Magnetic resonance imaging (MRI) is a medical imaging technique most commonly used to visualise detailed internal body
structures that do not show up well on x-rays.
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Blood samples were taken for analysis of, as a minimum, cholesterol, triglycerides, low
density lipoprotein (LDL), high density lipoprotein (HDL), high sensitivity C-reactive
protein (CRP), glucose, insulin, interleukin-6 (IL-6), intercellular adhesion molecule-1
(ICAM), and von Willebrand Factor (vWF).
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Details of the complete study methodology, including the approaches taken for the
measurement of the carotid artery intima-media thicknessc, neuroimaging, telomere
length determinationd and statistical analysis, are presented in the final study report1.

FINDINGS
The researchers examined the associations of social deprivation with a variety of
health measures, and measured a wider range of co-factors with a view to enhancing
understanding of the relationships between social deprivation and ill health29. The
study findings are presented in the final report as a series of published journal article
abstracts across the psychological, social and biological determinants of health as
investigated by the study teame.
The depth and range of the data collected and the analyses undertaken yielded
important information concerning the relationships between health and factors such
as socioeconomic status, inflammation, atherosclerosis, mental outlook, cognitive
performance and personality, early-life family circumstances, genetic disposition and
brain morphology.
Overview of pSoBid study population profile: comparisons of the two study groups
Individual level indices of socioeconomic status as an adult (household income, home
ownership and years in education) varied in the expected direction between the two
study groups. There were also significant differences between the groups in indices of
early life conditions – with participants in the group recruited from more deprived
areas coming from larger families; and their fathers being more likely to be in a manual
occupation and less likely to own the family home or a car.
Clear differences were seen between the most and least deprived groups in health
behaviours. Almost half of participants (45%) in the deprived group were current
smokers compared with only 6% of their more affluent counterparts. More deprived
participants were also less physically active and had a poorer diet.
Biomarkers of chronic inflammation were higher, and lung function poorer, in the more
deprived group. Surprisingly, total cholesterol was significantly lower in the deprived
group and there was no difference in blood pressure between the two groups. Carotid
atherosclerosisf was more extensive in the deprived than the affluent group.
c
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Measurement of the carotid artery wall intima-media thickness is a commonly used non-invasive marker of atherosclerosis and
a reliable indicator of future risk of coronary heart disease.
d
Telomeres are pieces of DNA at the end of chromosomes whose length is a measure of ‘miles on the clock’ or biological ageing.
Shorter telomeres predict certain disease outcomes.
e
References for published pSoBid journal articles can be accessed in the final report1 and on the pSoBid page of the GCPH
website30.
f
Carotid atherosclerosis: a narrowing or constriction of the inner surface of the carotid artery, usually caused by atherosclerosis,
a condition in which the artery wall thickens as a result of the accumulation of fatty materials such as cholesterol and
triglycerides.
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Participants recruited from the more deprived areas were also found to have
accelerated rates of telomere attrition compared with their more affluent
counterparts. Significant differences between groups in brain morphology were also
identified for menh, with participants in the deprived group having reduced grey and
white matter volumes in the cerebellum.
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Measures of personality indicated that participants from the more deprived areas
showed higher levels of neuroticism (reflecting negative emotions including anxiety,
pessimism and guilt) and psychoticism (negative emotions and perceptions including
hostility and social isolation) compared with those from the affluent areas.
Participants from deprived areas performed less well in cognitive performance tests.
Moreover, scales assessing mental wellbeing gave poorer scores for hopelessness, selfesteem and sense of coherenceg in participants from more deprived areas.

g

Sense of coherence: the extent to which one has a feeling of confidence that one’s environment is predictable and that things
will work out as well as can be reasonably expected. Reflects an individual’s capacity to respond to stressful situations.
h
Women were not involved in this part of the study. From the original study sample of 327 male participants, 140 volunteered
and 42 were randomly-selected for examination.
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PUBLIC HEALTH IMPLICATION OF STUDY FINDINGS
The implications of the pSoBid findings will be considered in terms of three sets of
issues: how health inequalities are understood; implications for population health
research; and implications for policy and practice.
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Inequalities in health
Clear differences were found between those living in the most affluent circumstances
and those in the poorest circumstances – and these differences are seen in almost all
of the characteristics measured in this study. They exist in relation to health
behaviours, mental wellbeing, psychological traits and cognitive performance,
coronary heart disease risk factors, biomarkers of systemic inflammation, telomere
length, DNA methylation, brain morphology, carotid atherosclerosis and early years’
experiences. There may be medical, educational, social or environmental responses to
each of these measures, but recognising that they all are associated with the common
cause of socioeconomic deprivation is a clear reminder of the importance of
refocusing efforts there. pSoBid has demonstrated the considerable impact of
deprivation in creating and exacerbating ill health.
Social circumstances have direct biological consequences, as well as impacting on
behaviours. Unhealthy diet, lack of exercise, tobacco and drug use has now become
strongly associated with social disadvantage. Notably, material constraints, prevalent
social norms and limited opportunities to make healthy choices may act as a barrier
for lower socioeconomic groups to adopt healthy lifestyles31,32. Moreover, traditional
risk factors (whether behavioural or biological) are not sufficient to explain the
differences seen in health outcomes between study groups. There is the added effect
of social deprivation. Hence, all other things being equal, even if the differences were
abolished between social groups in smoking rates, blood pressure, inflammatory
proteins and so on, differences in health outcomes would remain.
Alongside these direct outcome-specific inequalities in health sits the background
process of accelerated ageing. The concept of poorer people having ‘more miles on the
clock’ is well recognised, and results in their biological age being older than their
chronological age33. Our findings demonstrate that the rate of age-related telomere
attritioni is significantly associated with measures of lower socioeconomic status in
individuals, and also with poor diet. More tentatively, associations with measures of
inflammation also seem to be present.
As well as deprivation having an impact on an individual’s own health, this study has
shown that socioeconomic status is also associated with epigenetic differencesj. DNA
methylationk was found to be 24% lower in manual workers than in those in nonmanual jobs. Through epigenetic processes, effects of the socioeconomic environment
become embedded at a biological level (within the genotype) and these changes are
transmissible from one generation to the next. In short, the drivers of today’s health
inequalities are also laying the bedrock of health inequality in subsequent generations.
i
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Age-related telomere attrition: telomeres shorten with age in all replicating somatic cells; therefore telomere dynamics
(length, attrition) capture biological ageing above and beyond chronological ageing, such that shorter telomeres represent
increased biological senescence.
j
Epigenetics: the study of heritable changes in gene expression or cellular phenotype caused by mechanisms other than changes
in the underlying DNA sequence.
k
DNA methylation: a biochemical process involving the addition of a methyl group to the cytosine or adenine DNA
nucleotides. DNA methylation alters the expression of genes in cells as cells divide and differentiate from stem cells into
specific tissues.
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The study was successful in recruiting a sample of participants collectively comprising
a balanced sex and age profile from the most and least deprived communities of
Glasgow, and illustrates the willingness of people to volunteer for a variety of
investigations involving psychological, behavioural, sociological and medical questions
and tests including blood analysis. As in other studies, it was easier to recruit females
than males, older compared with younger people, and more affluent participants.
Linkage to medical records allowed comparison of the health characteristics of
participants and non-participants, yielding an insight into aspects of volunteer bias in
studies of this type.
Building on this study, there is a clear need for longitudinal studies which similarly
have a focus on health inequalities and are concerned with diverse measures. These
would enable conclusions to be drawn about temporal relationships – thereby making
clearer the pathways through which effects occur, and also highlighting measures and
biomarkers of particular value for assessing the impact of health or social policy
interventions. The pSoBid findings illustrate the existence of life-course effects, and
also the emergence of inequality in older age. These findings highlight the importance
of not limiting research to a specific age group.
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pSoBid was undertaken as a pilot study, to test the feasibility of this type of
population-based research incorporating a diverse range of measures and academic
perspectives. From this, much has been learnt about the practicalities of undertaking
research of this type. Following considerable effort, the study was successful in
recruiting participants of the required sex and age profile from the most and least
deprived areas of Glasgow. The involvement and co-operation of primary care services
was crucial.

Future studies involving participants from a wider range of socioeconomic
circumstances would allow the establishment of a sample population gradient, on
which to test a range of hypotheses, investigate the distribution of the variables of
interest, and explore whether threshold effects exist.
Lastly, this study has highlighted the importance of including measures of
socioeconomic status within health research. Measures of early-life circumstances,
individual socioeconomic status and area-based deprivation are all important. Just as
research findings are routinely reported by gender and age, they should also routinely
consider socioeconomic position.
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Implications for policy and practice

Public health implications of the pSoBid study

Socioeconomic circumstances drive population health outcomes. Addressing poverty,
deprivation and their direct consequences must therefore be a policy priority.
Recognition of the impact of deprivation also needs to be an integral part of frontline
service delivery. Much more can be done in both these regards. An example where the
impact of deprivation has been recognised is in the revision of calculations of
cardiovascular risk. Social deprivation has now been incorporated into cardiovascular
risk scores, e.g. the ASSIGN Scorel, alongside classical risk factors and family history of
cardiovascular disease35. pSoBid findings support such developments: classical
cardiovascular risk factors alone do not fully explain the differences between
participants from the most and least deprived areas. In addition to differences in risk,
our findings suggest that public health messages directed at classical risk factors
(smoking, diet and blood pressure) will be insufficient to tackle the socioeconomic
gradient in cardiovascular disease incidence and prevalence.
In line with the emphasis being placed in Scotland on the importance of supporting all
children to have a good start in life, this study highlights both the fact that early years’
experiences continue to have an effect into adulthood (inflammation being an
important mechanism) and the fact that adult circumstances will impact the next
generation (through epigenetic effects). A good start in life involves attention to the
parents’ health and circumstances and those of the child.
Furthermore, this study has highlighted that chronic stress has a negative impact on
wellbeing and cognition throughout the life-course. The current lifespan approach to
research on stress and cognition emphasises the long-lasting effects of exposure to
early life adversity. By reducing early life adversity it may be possible to support the
development of more resilient phenotypesm – individuals who will be less susceptible
to stress-associated cognitive disturbances/disorders in later life. This implies that
efforts to reduce inequalities should continue to be broad-based, including
educational opportunities and interventions directed at early life.
The relationships between socioeconomic circumstance and personality are of further
interest. This study has shown that, for those in more favourable circumstances, health
outcomes are better – regardless of personality characteristics. However, for those in
more deprived circumstances, personality traits are significant and important
predictors of mental wellbeing and health-related behaviour. To a degree, good mental
wellbeing and the trait of extraversion (sociability, optimism and impulsivity) help to
protect against the consequences of poorer circumstances.
These findings also suggest that it may be appropriate to consider individual
personality traits and cognition levels when developing health-promotion activities,
public health interventions and in the health professional-client interaction.
Interventions may be more effective when they are adapted to certain personality
characteristics and have a focus upon supporting and enhancing the aspects of mental
wellbeing, such as sense of coherence, which have demonstrated a positive association
with health. In the development of public health improvement activities and
interventions, giving consideration to the role played by different personality traits,
may improve uptake, sustainability, effectiveness and success.
10

l
The ASSIGN score estimates a person’s risk of developing cardiovascular disease34. It is used to identify those at high risk of
having a heart attack or stroke.
m
Phenotype: the observable characteristics or traits of an individual which result from interactions between an individual’s
genes and the environment.
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The important information that pSoBid has collected on the determinants of ill health
across the socioeconomic gradient in Glasgow places the study in a good position to
provide insight and understanding into the links between people’s social
circumstances, mental wellbeing and biological markers of disease. The sample was
selected from the ends of the socioeconomic gradient, and is therefore not
representative of the population of interest as a whole. The cross-sectional study
design also means that it is not possible to identify causal pathways or the
relationships between variables, and we can therefore only report associations.
Nonetheless, the multidisciplinary approach employed in pSoBid has contributed a
biomedical perspective on population health and enabled a more holistic
understanding of the diverse characteristics of individuals who reside in deprived and
affluent communities and their influence on health and health inequalities.
The relationship between social deprivation and health presents a complex interplay
of early-life factors, biological and psychological mediators which in turn affect health
behaviours and subsequent health outcomes. The apparently complex nature of these
relationships suggests that solutions to the widening gap in health inequalities are also
likely to be complex. pSoBid findings highlight the need for factors such as early life
circumstances and personality to be taken into account as well as the more the
classically-recognised factors such as smoking, diet, cholesterol and blood pressure.
This is crucial if we are to stand a chance of narrowing the health gap between the
most and least deprived in society.
Inequalities in health matter. The relationship between socioeconomic position and
mortality is strikingly consistent. Despite the well-documented simplicity of the
association between social position and health outcomes, more complex questions
remain about the mechanisms through which such associations arise and how
amenable they are to change through intervention. pSoBid has highlighted and
reinforced the complex and multifactorial nature of socioeconomic inequalities in
health. Future interventions need to be based on the best possible evidence about the
many complex and inter-related factors that generate and maintain social and health
inequalities, and the greatest gains in advancing population health will, predictably,
result from investment to improve social and economic conditions in both early and
later life.
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CONCLUSIONS
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