Health Inequalities and the Relationship with Social Class and Social Deprivation   
Past and Current Analysis

Introduction 
This paper examines one of the major issues of social concern in recent decades – health inequality and the relationship with social deprivation. Indicators of health inequality include infant mortality, life expectancy, and premature adult mortality. Social deprivation includes such indices as social class, low income and employment disadvantage. 
This study aims to answer the following research question: 
How are health inequalities measured and what is the relationship between inequalities in health and social deprivation?
Part 1 will draw on the early 20th century studies of infant mortality and attempts to analyse  the relationship between infant deaths and socio-economic factors such as social class. The limitations of the early methods will be examined, followed by a study by researchers at the University of York, including myself, to refine the relationship between infant deaths and social deprivation through an analysis of area variations of infant mortality in England. 
The major reports commissioned by government on health inequalities will be examined: the Black Report, Acheson Review and the Marmot Review using selected examples of secondary data on health disadvantage including adult mortality and social class and other indicators of social deprivation. 
Part 2 will present an analysis of health inequalities in England drawing on an the latest UK Government Index of Social Deprivation. This analysis of secondary data using the Excel and       SPSS programmes will be used to answer the research question. The results of the statistical tests will be presented and interpreted with reference to the Marmot and other reports. 

Part 1   
Background - Professional Practice 
The paper draws on my experience as a research student in social policy at the University of York from 1998 to 2000. The subject of my M. Phil thesis was ‘A Contemporary Study of Infant Mortality and Social Policy.’ [footnoteRef:2] [2:  Huw Edwards    A Study of Contemporary Infant Mortality and Social Policy    M Phil Thesis University of York 1982 
] 

Several factors influenced the subject of the research. First, the view of Professor Richard Titmuss, the founder of Social Policy as an academic discipline, that ‘infant mortality is the most sensitive indicator of social welfare we possess’. [footnoteRef:3] Titmuss went on to study infant mortality and other indicators of health performance in the inter war period and an advocate of the values underlying the post war NHS.[footnoteRef:4]  [3:  Richard M Titmuss   Birth, Poverty and Wealth    Hamish Hamilton Medical Books London 1943
]  [4:  Richard M Titmuss  Commitment to Welfare   Allen and Unwin 1968
Richard  M Titmuss   The Gift Relationship – Human Blood to Social Policy    Reprinted  by the New Press  1970] 

Second, the inquiry in 1979 by the House of Commons Health Select Committee into perinatal and infant mortality.[footnoteRef:5] This was undertaken following public and political concern that, while infant deaths had declined steadily during the 20th, the social class gradient in infant mortality had persisted with the rate in Social Class 5 (unskilled) being twice as high as in Social Class 1 (professional managerial).  [5:  House of Commons   Health Select Committee;  Perinatal and Infant Mortality   Second Report 1979-80.  
 ] 

Third, the high profile case of Dr Leonard Arthur, a paediatric consultant, who was charged in 1981 with murder of a congenitally damaged baby with Down’s Syndrome and other complications.[footnoteRef:6] The doctor stated on the medica notes ‘nursing care only’ having consulted with the parents and prescribed an opiate painkiller. The baby died three days later. He was acquitted of murder but the case raised major medical and ethical issues about decisions relating to life and death in the neonatal period. It also had an impact on how perinatal and neonatal rates can be a function of ethical decision making by medical staff.[footnoteRef:7] [6:   Dr Leonard Arthur    Wikipedia      https://en.wikipedia.org/wiki/Leonard_Arthur#:~:text=Leonard%20John%20Henry%20Arthur%20(20,He%20was%20acquitted.
]  [7: https://en.wikipedia.org/wiki/Leonard_Arthur
] 

During the course of my research, the Black Report on Inequalities in Health[footnoteRef:8] was published which had a profound impact in the field of health policy research and how my own study developed. In response to this, colleagues at the University of York under Professor Jonathan Bradshaw, collaborated with me to undertake an analysis of area variations in infant mortality which formed the final chapter of my thesis. This was published in the Journal of Epidemiology and Community Health. [footnoteRef:9] [8: Black, Sir Douglas  Inequalities in Health HMSO 1980
]  [9:  Bradshaw, J ; Edwards, H ; Lawton, D ; Staden, F ; Weale, J ; Weekes, A    Area variations in infant mortality 1975-7  England: BMJ Publishing Group Ltd; Journal of epidemiology and community health (1979), 1982-03, Vol.36 (1), p.11-16
] 

After postgraduate years, I became a lecturer in social policy and the subject of health inequalities was a constant feature in my teaching on academic and professional courses.     
Key Indicators 
The initial focus of this paper is on infant mortality but evidence on other health indicators including standardised mortality rate will also be included. According to the Office of National Statistics:[footnoteRef:10] [10:  Office of National Statistics   Child and infant mortality in England and Wales 2021. Data and analysis from Census 2021] 

Infant mortality refers to the death of an infant in the first year. The infant mortality rate (IMR) is the number of infant deaths under one year per 1,000 live births.
Neonatal mortality refers to death of a live-born baby within the first 28 days of life. Early neonatal mortality refers to the death of a live-born baby within the first seven days of life, while late neonatal mortality refers to death after 7 days until before 28 days.
Perinatal mortality refers to stillbirths and deaths in the first 28 days. 
Child mortality refers the deaths of children under the age of 5.  It encompasses neonatal mortality and infant mortality.
Standardised Mortality  refers to the increase or decrease in mortality of a study cohort with respect to the general population, It can be expressed as a ration or per centage.

Richard Titmuss and the early study of infant mortality.
In the early part of the 20th century concern was raised about the high incidence of infant deaths among the poor. It was the first time that the public health sector and politicians sought to highlight and measure social inequalities in infant death. To measure these inequalities, the Registrar General’s Classification of Social Class was developed and first introduced in 1921. The five social classes based on occupation were:
			I  Professional etc occupations
II  Managerial and Technical occupations
III  Skilled occupations
(N) non-manual
(M) manual

IV  Partly-skilled occupations

V Unskilled occupations










Richard Titmuss was the first to study the social context of infant mortality, In Birth, Poverty and Wealth he states: 
‘The words  ‘Infant Mortality’ have a deceptive simplicity, for in fact they mask some of  the most complex problems of medicine and society’
In the table below he demonstrated the persistent social class gradient in infant death.[footnoteRef:11]  [11:  Titmuss,  Richard M   Birth, Poverty and Wealth    Hamish Hamilton Medical Books London 1943 – note that Titmuss is critical of the classification used in 1911 based on industrial occupations.   
] 
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The evidence from this table shows that in 1921-2, infant mortality in Social Class V (unskilled) was 97 per thousand live births more than double the rate of 38 per thousand live births in Social Class I (professional). 
By 1930-2, infant mortality had declined for all social classes. Despite this decline in infant mortality, the social class gradient continued with 77 per thousand live births being more than double the rate of 33 in Social Class 1.  
According to Titmuss
We see that for all five classes the death rates have fallen considerably but the decline has been steeper for Classes I and II than for Classes III, IV, and V. Bearing in mind the defects in the material on which the figures are based (defects which we hope to remove) we may provisionally conclude that the gradient of inequality has not lessened over the twenty years but has, in fact, tended to increase.[footnoteRef:12] [12:  Titmuss op cit p 26] 

The defects in the data Titmuss refers to are the RGs classification of occupations and the use of ‘Social Class by Father’. He states that these classifications need to be refined and his later work on the study of infant mortality and other indicators was influential.




According to Brewer 
‘RG social class was understood as social prestige or social standing. RG social class was regarded as an ordinal measure of prestige: RG I ranked higher than RG social class II and RG II was ranked higher than social class III and so on.’ [footnoteRef:13] [13: 10 Brewer, Richard  Some motes on the changing status of the Registrar General’s Classification of Occupations   British Journal of Sociology  Vol 37 (1) p 131-140   Oxford Routledge and Keegan
] 

As Webster and  later Wilkinson show this method of measuring social economic status was used extensively in government statistics and analysis in the 20th century especially in the fields in the fields of health and education.[footnoteRef:14]  [footnoteRef:15] [14:   Charles Webster   Investigating Health Inequalities Before Black    Contemporary British History   Vol 16 3   2002
]  [15:  Richard G Wilkinson    Class Mortality Differentials, Income Distribution and Trends in Poverty 1921–1981   Journal of Social Policy    Cambridge University Press   January 2009
] 

Despite the long term decline in infant deaths, the social class gradient in infant mortality persisted into the 1970s and beyond with the rate being twice as high in social class I compared to social class V. 
By the 1970s serious doubts were raised about the appropriateness of the RG’s classification for measuring social phenomena. With reference to infant mortality, infant deaths would be ascribed to a social class according to the occupation of the infant’s father. 
This seemed a highly sexist and inappropriate form of measurement. It gave rise to noticeable anomalies, for example, a female barrister who marries an unskilled worker goes from Social Class I to Social Class V and vice versa. Furthermore, some 20% of mothers were excluded from the official measurement of social class and classed as ‘miscellaneous’ on the grounds that they had no husband. These included single mothers, those married to unemployed men, or to men with ill-defined occupations.
Medical sociologist, Ann Oakely, focussed much of her work on the changing role and employment status of women in the 20th century.[footnoteRef:16] This followed the work of her father, Richard Titmuss, who had analysed population trends in the 20th century and the social implications of reduced childbearing and improved health status of women.[footnoteRef:17]  [16:  Oakley, A        From Here to Maternity  Policy Press 2009  

Oakley, A     Father and Daughter    University of Bristol Press    2014

Oakley, A  Forgotten Wives - How Women Get Written Out of History   Bristol University Press 2021

]  [17:  Richard M Titmuss    The Position of Women in Essays on the Welfare State   Unwin University Books  1969 
] 

She argued that Richard Titmuss was the first to draw attention to the sociological neglect of women. His work on the philosophy and development of the post war welfare state highlighted the institutionalised discrimination facing women and how such areas as tax and social security systems treated women as dependents on men. Similarly, official statistics recorded married women according to their husband’s status and treated non married mothers as a statistical exception. Oakley developed these themes in a series of publications, for example, Forgotten Wives: How Women Get Written Out of History to demonstrate that women’s subservience was institionalised in British society and as Titmuss showed in official records and statistics. 
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The York Study – Area Variations in Infant Mortality 
This study drew formed the final chapter of my own M.Phil thesis and was based on the accepted view since the early 20th century that infant deaths are related to social class and socio-economic conditions. The relationship between infant mortality and socio conditions has previously been studied in two distinct ways.
· Studies of the social characteristics of mothers whose infants die such as the 1958 Perinatal Morality Survey or the 1970 British Births Survey. These studies were primarily concerned with maternity services and apart from social class, presented limited date on socio-economic background.   

· Studies of the social characteristics of areas with high mortality rates. These characteristics have included unemployment, poor housing conditions, low pay, and overcrowding.
The York study aimed to analyse the variations in infant mortality in local authorities in England against four socio-economic variables known to have a positive association with infant mortality. These were: 
· level of unemployment
· proportion of large families
· proportion of low income families 
· level of overcrowding.
Regression analysis was used to examine the relationship between infant mortality and the four social indicators. A multiple regression analysis was carried out with infant mortality as the dependent variable and the four social indicators as independent variables. Only two indicators, large families and lone parents, made a significant contribution to the explanation of variance, and between them they explained 36.9% of the variation in infant mortality. 

Table 1 Basic descriptive statistics of the infant mortality rate and the four social indicators used to examine variation in that rate*
Definition
Mean
Median
Standard deviation
Range
Minimum
Maximum
Infant mortality rate: average 1975—7 of the numbers of children born alive dying under 1 year per 1000 live births
(Source: OPCS)
14-7
14-5
2-2
12•4
8-9
21-3
Population proportion of large families: number of families with 3 or more children per 1000 population 1978 (Source: DHSS)
Population proportion of lone-parent families: number of lone-parent families per 1000 population 1978 (Source: DHSS)
Level of unemployment: number of persons unemployed per 1000 population 1976 (Source: Dept. of Employment)
Level of overcrowded housing: number of households with more than 1 person per room per 1000 households 1971 (Source: Census)
26-1
7-1
24-6
67-0
26•4
6-7
22-2
56-0
4-4
1-4
10-2
29-8
27-3
7-1
57-6
132-0
11-7
9-7
32-0
39-0
11-8
67-3
164-0
*The statistics cover 107 local authorities in England, the counties, metropolitan districts, and London boroughs. The City of London is excluded from the analysis because of its very small size.








The results showed that there was considerable variation in infant mortality between local authorities in England. These rates from 8.9 per thousand live births in Sutton to 21.3 per thousand live births in Wolverhampton.
The regression analysis produced a model which describes how much of the variation in infant mortality can be ascribed to the four socio-economic variables. Some authorities have high infant mortality rates both relative to the national average and to that predicted on the basis of their characteristics, including Calderdale, Camden, Wolverhampton, Salford, and Rochdale. There are certain authorities which, despite their social characteristics, have remarkably low rates, including Sutton, Islington, South Tyneside, Oxfordshire, and Berkshire.
The study concluded
‘These latter authorities are those which prima facie have been most successful in overcoming the social characteristics of their areas to achieve low infant mortality rates, and it is  in these areas that there is the best chance of finding patterns of health and social services that could provide an example for those authorities who are aiming to improve their services to reduce their high infant mortality rates.’
The York study was a contribution to the understanding of how infant deaths are related to social economic factors. It was an early contribution to analysing the social determinants of infant of infant mortality beyond social class as measured by occupation. This method of analysis was developed in further studies of health inequality which was emerged as a result of the Black Report.




Reports on Health Inequalities  
Black Report 1980 
What explained the marked social inequalities in health that persisted after 25 years of the National Health Service?
This question prompted Government Health Ministers in the late 1970s to commission the President of the Royal College of Physicians, Sir Douglas Black, to investigate the evidence of health inequalities and explore the explanations for their persistence. The working group included Professor Peter Townsend, the renowned social policy academic whose major study ‘Poverty in the United Kingdom’ was published in 1979.[footnoteRef:18]   [18:  Townsend, P.   Poverty in the United Kingdom   Harmondsworth: Penquin Books  1979  
] 

The publication of the Black Report on Health Inequalities in 1980 proved a turning point in the measurement of mortality and other health indices. According Bramba et. al. the report, officially commissioned by government, brought health inequalities into the spotlight and represented the first example of a comprehensive strategy to draw attention to health inequalities over the life course.’[footnoteRef:19]  [19:   Bambra C ,Smith KE, Garthwaite K Joyce KE,  Hunter DJ,   A labour of Sisyphus? Public policy and health inequalities research from the Black and Acheson Reports to the Marmot Review   Journal of Epidemiology and Community Health   London Vol 65    2011   ] 

Table 2.1 shows the Registrar General’s Classification used to examine adult death rates by sex and occupational class in 1971. The table shows a clear gradient in death rates adults aged 15-64 with the ratio of 2.5 from Class 1 to Class 5 for both men and women. The table also indicates, the risk of death for men in each social class is almost twice that of their wives. As the note shows modifications to the RG’s classification to include women’s employment ‘where this is applicable’ had been incorporated.   










 Table 2.1: Death rates by sex and social (occupational) class (15-64 years)
Rates per 1000 population England and Wales 1971
Social (occupational) class
Males (all)
Females (married, by husbands occupation)
Ratio M/F
I (Professional)
3.98
2.15
1.85
II (Intermediate)
5.54
2.85
1.94
IIIn (Skilled non-manual)
5.80
2.76
1.96
IIIm (Skilled manual
6.08
3.41
1.78
IV (Partly Skilled)
7.96
4.27
1.87
V (Unskilled)
9.88
5.31
1.86
Ratio V/I
2.5
2.5

Source: Occupational Mortality 1970-72. (Microfiches and 1978, P-37)
Note: The decennial supplement of Occupational Mortality for 1970-2 provides data on the class of married and widowed women classified by (1) their present or former husband’s occupation, and (2) their own occupation where this is applicable. 






















What explained the persistence of social inequalities in health? The Report offers four explanations:
The Artefact Explanation relates to potential problems in the measuring process and chance that variables such as mortality rates and social class are not independent of each other. An example, is the decreasing proportion of occupations assigned to social classes IV and V resulting in these classes having a population which is older and therefore at higher risk of death.      
Social and natural explanation. This  type  of  explanation  sees  an  individual's  health  as  having  an important influence on their chances of social mobility. Those in better health than  their class  peers,  it  is  argued,  are  more  likely  to  be upwardly mobile. Those  in worse health are more likely to be downwardly  mobile. Hence the healthy move up the social classes, while the infirm and unhealthy move down.
Cultural and behavioural explanations. This sees social class and health as having a causal relationship where health is the dependent variable. The social class gradient in health is a function of the social class gradient in human behaviour such smoking, consuming refined foods and lack of exercise in lower social classes.  Human behaviour is seen explaining, for example, premature death. 
Materialist explanations. This sees a causal relationship between health and social class with health being the dependent variable, for example, higher levels of mortality are related to higher levels of poverty, poor housing  and other indices of social deprivation.

The Black Report concludes the materialist explanation as the most significant in explaining persistent health inequalities.  Indicators of mortality, morbidity, life expectancy etc may be reliable measures of health status. However, questions arise as to whether occupational status is a reliable measure of ‘social class’. 
The Black Report was also steeped in controversy having been commissioned by the Labour Government in the 1970s and published after the election of the Conservative Government which rejected the fundamental basis of the inquiry – to examine ‘inequality’ in the health field. 
Ministers in effect shelved the report. The main explanation for the Report being shelved lay in competing ideological approaches and the notion that ‘inequalities are socially constructed. Prime Minister Margaret Thatcher statement ‘there is no such thing as society only individuals and their families had a profound impact  for social research and the the social sciences as academic disciplines. 
The Black Report, however, had a major impact on the research community. According to Bambra et al 
‘The Black Report had a huge impact on the research community, generating substantial interest in inequalities in health and contributing to an era in which a great deal of further research was undertaken, both in the UK and internationally.’[footnoteRef:20] [20:  ibid] 


Acheson Review 1998
The Labour Government elected in 1997 established an early review of inequalities of health, chaired by Chief Medical of Health, Sir Donald Acheson. It aimed to use data from the Office of National Statistics, Department of Health and other sources to summarise the evidence on inequalities in health and inform a new government evidence-based health strategy to address those inequalities.[footnoteRef:21] The review was undertaken over 12 months and the report highlighted the following key evidence on overall and cause specific mortality rates.  [21:   Independent Inquiry into Inequalities in Health Report Chairman: Sir Donald Acheson published by The Stationery Office ISBN 0 11 322173 8] 

Table 2 of the Review shows standardised mortality rates (SMRs) for All Causes for men in England and Wales fell from 624 in 1970-72 to 419 in 1991-93. The range of social class mortality ranges from 280 for Social Class I (professional) to 808 in Social Class V (unskilled). There is also a marked difference in the decline in mortality. Social class 1 (professional) saw a 44% decline whereas the decline for Social Class V was just 10%.
This pattern of inequality is evident across most causes of death. Death from lung cancer in Social Class I saw a 59% decline compared to 24% in Social Class V. In Coronary Heart Disease the decline was 58% in Social Class I compared to just£% in Social Class V. For stroke the decline was 60% for Social Class V compared to 24% in Social Class V and in Accidents, poisoning and violence the decline was 43% of Social Class I and 22% in Social Class V.
The evidence for suicide shows an overall increase in SMR in England and Wales between 1970-72 and 1991-93. Only in social class I is there an decrease from 16 to 13. All other social classes saw an increase in suicide rates with the highest level of 47 in social class V.   
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Table 3 from the report examines mortality among women. When All Causes are examined there is a decline for all social classes but a significant social class gradient persisting with a SMR in 1986-92 of 418 IN Social Class IV/V  compared to 270 in Social Class I/II. The Social Class gradient is evident for deaths from coronary heart disease. The evidence on breast cancer is markedly different with an increase in SMR  for Social class IV/V from 47 to 54 but , falls in Social Classes III Manual and III Non manual and no change for Social class I. 
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From this evidence, the Review concludes:  
‘Although average mortality has fallen over the past 50 years, unacceptable inequalities in health persist. For many measures of health, inequalities have either remained the same or have widened in recent decades. These inequalities affect the whole of society and they can be identified at all stages of the life course from pregnancy to old age. The weight of scientific evidence supports a socioeconomic explanation of health inequalities. This traces the roots of ill health to such determinants as income, education and employment as well as to the material environment and lifestyle’[footnoteRef:22] [22:  Op cit p 8 
] 

The Acheson Review identified the need for policy change both within and beyond sphere  of health policy and this approach was largely welcomed by the Labour Government which issued the a Consultation Document ‘Our Healthier Nation – A Contract for Health’[footnoteRef:23]  and later in Tackling Health Inequalities: A Programme for Government[footnoteRef:24] as policy responses to the Acheson Review. The Commons Health Select Committee [footnoteRef:25]undertook an inquiry into the findings of the Acheson Review which also required a government response.[footnoteRef:26] [23:  ‘Our Healthier Nation – A Contract for Health’    Presented to Parliament by the Secretary of State for Health by Command of Her Majesty, July 1999 Cm 4386   The Stationery Office
]  [24:  Tackling Health Inequalities: A Programme for Government  2003
]  [25:  House of Commons  Health Committee     Health Inequalities  Third Report 2009    https://publications.parliament.uk/pa/cm200809/cmselect/cmhealth/286/28602.htm

]  [26:     House of Commons Health Select Committee  The Government’s Response to the Health Select Committee Report on Health Inequalities Presented to Parliament by the Secretary of State for Health by Command of Her Majesty May 2009     https://assets.publishing.service.gov.uk/media/5a7c53deed915d338141e149/7621.pdf
] 

The Marmot Reviews 2010 and 2020 
The Marmot Review of health inequalities was a further inquiry commissioned by the Labour Government and published as Fair Society – Healthy Lives in 2010. By this time, health policy had become a matter for the devolved institutions and the focus of the Marmot review was on England.
It was chaired by Sir Michael Marmot, Professor of Epidemiology and Public Health at University College London. This was a more extensive investigation than the Acheson Review and more grounded in academic research, statistics and policy analysis. In this summary, we will examine Marmot’s evidence on life expectancy and social deprivation.  
Figure 1 of the Review shows that people living in the poorest areas of England die 7 years earlier than people living in the richest areas. Moreover, people in poorer neighbourhoods spend more of their lives with a disability. The average difference in life expectancy for those who are disability free is 17 years between the poorer and richer areas. 
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Figure 2 examines regional inequalities and compares aged standardised mortality rates by occupational group in the North East and South West of England. While, the mortality rates are fairly similar for the Higher Manager and Professional class in both region, the difference widens through the occupational groups and widens markedly for the lowest groups.
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The evidence is clear that despite overall improvements in health for most groups, the social class gradients compounded by regional differences demonstrates a complex pattern of inequality. 

Marmot Review 10 Years On
In 2020 Sir Michael Marmot published a new report Health Equity in England: the Marmot Review 10 Years On. [footnoteRef:27]The report was not commissioned by UK Government Ministers.  [27:  Institute of Health Equity   Health Equity in England: the Marmot Review of Health  Inequalities in England  2020      

https://www.instituteofhealthequity.org/resources-reports/marmot-review-10-years-on/the-marmot-review-10-years-on-full-report.pdf] 

This found that increases in life expectancy had slowed since 2010 and that this slowdown was more marked in the most deprived areas and that the UK has experienced lower levels of life expectancy when compared with most European countries. For certain groups especially among women life expectancy had reduced. 
Figure 2.6 examines life expectancy for the most deprived of each region in England  between 2010-12 and 2016-18. The key findings are:
· Female life expectancy declined in the most deprived 10 per cent of neighbourhoods between 2010-12 and 2016-18

· Within regions, life expectancy for men in the most deprived 10 percent of neighbourhoods decreased in the North East, Yorkshire and the Humber and the East of England.

· Life expectancy for women in the most deprived 10 percent of neighbourhoods decreased in every region except London, the West Midlands and the North West.
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According to Professor Marmot
‘Britain has lost a decade. And it shows. Health, as measured by life expectancy, has stopped improving, and health inequalities are growing wider Improvement in life expectancy, from the end of the 19th century on, stared slowing dramatically in 2011. Now in parts of England, particularly among deprived communities and the north, life expectancy has fallen and the years people spend in poor health might even be increasing – a shocking development.’[footnoteRef:28] [28:  Marmot, M   Health Equity in England: the marmot Review 10 years on.    British Medical Journal  vol 368   Feb 24  2020] 







Conclusion
Part 1 of this paper has outlined the background to the study of health inequalities and social deprivation from the earliest studies of infant mortality and social class by Richard  Titmuss, to my own postgraduate research at the University of Youk on area variations and social indices. 
It examined the major government commissioned inquiries in health inequalities - the Black, Acheson and Marmot reports - to demonstrate how the research into this subject had developed and gained political prominence.
Part 2 will present an analysis of health inequalities and social deprivation drawing on the UK Government’s Index of Multiple Deprivation using EXCEK and SPSS programmes. The results will be interpreted with refence to the studies and reports discussed.
 

  





















Part 2 

The aim of Part 2  is present an analysis of social inequalities in health and the relationship with indicators of social deprivation. It draws on the approaches outlines in the Black, Acheson and Marmot Reports discussed in Part 1 to examine the relationship between health disadvantage and social deprivation. As in the York study, it attempts to analyse variations in English local authority areas. There are two distinct differences to the York study: the dependent variable is an aggregation of health indices that does not include infant mortality; and the  composition of local authorities in England has changed since 1975-77.

Step 1 – Sources of data

This analysis draws on the Index of Multiple Deprivation 2019 published by the Ministry of Housing, Communities and Local Government. This measure was first developed in 2000 and the most recent Index in 2019 is the fifth version. 

‘The Index of Multiple Deprivation (IMD) is the official measure of relative deprivation in England and is part of a suite of outputs that form the Indices of Deprivation (IoD).

The IoD 2019 is based on 39 separate indicators, organised across seven distinct domains of deprivation which are combined and weighted to calculate the Index of Multiple Deprivation 2019. This is an overall measure of multiple deprivation experienced by people living in an area and is calculated for every Lower-layer Super Output Area (LSOA), or neighbourhood, in England.’[footnoteRef:29] [29:   Ministry of Housing, Local Government and Communities    The English Indices of Deprivation 2019 (IoD 2019)] 


Consideration was given to including local authorities in Wales but the IMD for Wales is complied with a slightly different methodology. 

The Index of Multiple Deprivation (IMD) is relative measure of social deprivation which combines the following 7 domains.

1. Income Deprivation -  the proportion of the population experiencing deprivation  relating low income; people out of work and those in work with low earnings. 

2.  Employment Deprivation  - the proportion of the working-age population excluded for he labour market due to unemployment, sickness or disability or caring responsibilities.

3. [bookmark: _Hlk166601838]Education, Skills and Training Deprivation – measures the lack of attainment and skills in the local population for a) children and young people and the attainment of qualifications and b) working age adults and the lack of qualifications.

4. [bookmark: _Hlk166527807]Health Deprivation and Disability - measures the risk of premature  deaths and impairment as a result of poor physical or mental health. It measures morbidity, disability and premature mortality but not aspects of behaviour or environment that may be predictive of future health deprivation. 

5.  Crime - measures the risk of personal and material victimisation at local level.

6. Barriers to Housing and Services - measures physical and financial access  of housing and local services according to a) geographical barriers and proximity to of local services and b) issues relating to access to housing such as affordability.

7. Living Environment Deprivation - measures the quality pf the local environment according to a) quality of housing and b) outdoors living environment measures of air quality and road traffic accidents. 

Analyses – EXCEL and SPSS and Hypothesis  
 
[bookmark: _Hlk166526356]The seven domains above comprise 39 separate indicators which are combined  and weighted to calculate the IMD for people living in every neighbourhood or small area in England. These are  defined as Lower-layer Super Output Areas (LSOA). 

In addition data on larger areas representing ‘higher tier local authorities’ are also presented. For the purpose of this analysis the data on the higher tier local authorities will be used. This results in seven variables for the 151 upper tier local authorities being analysed making a total of 1057 values.  

Drawing on past studies of social inequalities and health it is reasonable to pose the hypothesis that 

[bookmark: _Hlk166608487]Areas with high inequalities in health are associated with high levels of social deprivation. 

To test this hypothesis data from the Index of Multiple Deprivation will be analysed using the EXCEL and SPSS programmes.
   
Excel is an  established programme for analysis and capable of handling large amounts of data. It can perform basic and advanced calculations and can create graphs, tables and other forms of presentation to visualise and summarise data.  The Index of Multiples Deprivation allows for an extensive volume of data to be accessed via Excel as indicated in Table 1.  








Table 1      Upper Tier Local Authorities and 4 indicators of social deprivation.  
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The Excel download allows for the overall index incorporating all seven domains to be ranked.  

Table 2 
Most Deprived Higher Tier Local Authorities in England  
Least Deprived Higher Tier Local Authorities in England  
1
2
3
4
5
6
7
8
9
10

Blackpool
Manchester
Knowsley
Liverpool
Barking and Dagenham
Birmingham
Hackney
Sandwell
Kingston upon Hull
Nottingham
1
2
3
4
5
6
7
8
9
10
Wokingham
Windsor and Maidenhead
Rutland
Richmond on Thames 
Surrey
West Berkshire
Buckinghamshire
Bracknell Forest
York
Oxford




Source:  Englsig Indices of Deprivation 2019   Ministry of Housing, Communities and Local Government   September 2019















Table 2 shows the ten most deprived and ten least deprived large local authority areas in England.  It shows the three most deprived local authorities to be Blackpool, Manchester and Knowsley.  The three least deprived authorities are Wokingham, Windsor and Maidenhead.

The second programme to be used for this analysis is SPSS. This programme was developed in the late 1960s and has become widely applied means for analysing data for descriptive, inferential and multiple variant processes.
For the purpose of this study descriptive and inferential means of analysis will be used.     
The four principal use of  descriptive statistics are: the measure of frequency using count and percentage; the measure of central tendency using the mean median and mode; the measure of variation using range, variance and standard deviation; and the measure of position using percentile ranks and quartile ranks.[footnoteRef:30] [30:  Types of Descriptive Statistics Campas Labs  
] 

Tabe 3 below shows the descriptive statistics for the seven domains in the Index of Multiple Deprivation.


Table 3 

	Descriptive Statistics


	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Income %
	151
	2.900000000000000
	25.100000000000000
	13.626490066225170
	4.699626963731696

	Employment
	151
	1.900000000000000
	20.900000000000000
	10.378807947019872
	3.613928781285417

	Educations and Skills %
	151
	3.534
	41.894
	21.82918
	8.825355

	Health %
	151
	-262.500000000000000
	164.300000000000000
	4.004635761589392
	66.650140622755730

	Crime %
	151
	-165.600000000000000
	120.600000000000000
	7.472185430463571
	49.018656528496580

	Barriers to Housing %
	151
	10.343
	49.306
	22.06917
	7.478904

	Living Environment %
	151
	4.528
	66.667
	22.71734
	10.065972

	Valid N (listwise)
	151
	
	
	
	





The first test to be considered is the t-test. This is used to determine if there is a significant difference between the means of two groups and how they are related. In this data set which has more than two groups the t-test is therefore discarded. 

The second  test to be applied is the Standard Deviation (SD) which measures the spread of the data.  It is a measure of how far each observed value is from the mean. In any distribution, about 95% of values will be within 2 standard deviations of the mean.

In Table 3 Employment has the lowest SD at 3.6 followed by Income 4.6  Barriers to housing 7.4 Education and skills 8.8 and Living Environment 10.0.  These lower SDs indicate that the range is close to the mean.  The highest SDs are Crime 49.0 and the Health, the dependent variable at 66.6 which is a high level of variance from the mean. 

For this study, these descriptive statics are not very significant. The relationship between the variables, however, is likely to be more significant and this will be examined by correlation and regression analysis. 

Correlation and Regression 
Correlation or dependence is any statistical relationship, whether causal or not, between two random variables or bivariate data. Although in the broadest sense, ‘correlation’ may indicate any type of association, in statistics it usually refers to the degree to which a pair of variables are linearly related. 
Correlation is measured by the Pearson Correlation Coefficient which ‘attempts to establish a line of best fit through a dataset of two variables by essentially laying out the expected values and the resulting Pearson's correlation coefficient indicates how far away the actual dataset is from the expected values.’ [footnoteRef:31] [31:  https://en.wikipedia.org/wiki/Correlation] 

Regression analysis has two main purposes:
a) to predict the value of the dependent variable  for individuals for whom some information is available. 
b) to estimate the effect of some explanatory variable on the dependent variable(s).[footnoteRef:32] [32:  https://en.wikipedia.org/wiki/Regression_analysis] 

The following tables and graphs show the relationship between the dependent variable  Health Deprivation and Disability and the six independent indicators of social deprivation.





Health and Income



Health %
Income %
Health %
Pearson Correlation
1
.858**

Sig. (2-tailed)

<.001

N
151
151
Income %
Pearson Correlation
.858**
1

Sig. (2-tailed)
<.001


N
151
151
**. Correlation is significant at the 0.01 level (2-tailed).

                                                                                         











The Pearson correlation for these variables is .858 which is significant at the 0.01 level (2 tailed) This shows a strong relation health deprivation and income deprivation. Areas where there is a higher level of unemployment and low income are associated with higher health deprivation. 
This confirms the findings of research and government reports over many years. The Black Report examined the relationship between health inequality and poverty and income deprivation in details and inspired considerable further study.
The Marmot Report states       
‘As already stated, work is important for good health and wellbeing. It is, crucially, a source of money and should be a way out of poverty. Unfortunately, for too many this is not the case. The number of people in work and living in poverty increased from just over three million in 2010/11 to 3.7 million in 2015/16, with 2.4 million in full time employment (Figure 3.19) 
Families with children have been particularly hard-hit. In 2017–18, 66 percent of children living in working families with one or more parents in part time work, were growing up in poverty.’[footnoteRef:33]   [33:  Marmot op cit p 76] 




Health and Employment 

Health %
Employment %
Health %
Pearson Correlation
1
.920**

Sig. (2-tailed)

<.001

N
151
151
Employment
Pearson Correlation
.920**
1

Sig. (2-tailed)
<.001


N
151
151
**. Correlation is significant at the 0.01 level (2-tailed).









The Pearson coefficient for these variables is .920 showing that there is very strong association between health deprivation and deprivation in employment measured by the proportion of the working-age population excluded for the labour market due to unemployment, sickness or disability or caring responsibilities.
This supports past findings in the Black and Acheson Reports and also the Marmot Review which states:
The 2010 Marmot Review concluded that being in good employment is usually protective of health while unemployment, particularly long term unemployment, contributes significantly to poor health 
However, being in work is not an automatic step towards good health and wellbeing; employment can also be detrimental to health and wellbeing and a poor quality or stressful job can be more detrimental to health than being unemployed. Unemployment and poor quality work are major drivers of inequalities in physical and mental health.’[footnoteRef:34]  [34:   Marmot op cit  p59] 


Health and Education 
  
Health %
Educations and Skills %
Health %
Pearson Correlation
1
.811**

Sig. (2-tailed)

<.001

N
151
151
Educations and Skills %
Pearson Correlation
.811**
1

Sig. (2-tailed)
<.001


N
151
151
**. Correlation is significant at the 0.01 level (2-tailed).













The Pearson coefficient for these two variables is .811 showing a strong association between health deprivation and education deprivation measured by the lack of attainment and skills in the local population for a) children and young people and the attainment of qualifications and b) working age adults and the lack of qualifications
This strong relationship between health and education deprivation has been a major finding  past reports on health inequality. The first Marot Report ‘described the graded relationship between socioeconomic position and educational outcomes and the associations with health and other outcomes in later life.‘[footnoteRef:35] [35:  Marmot op cit p 51] 

The Marmot Review 10 Years On states
‘As with inequalities in the early years, inequalities experienced during school years have lifelong impacts – in terms of income, quality of work and a range of other social and economic outcomes including physical and mental health. Many of these associations were described in the 2010 Marmot Review and have been discussed too in subsequent reports from IHE and other organisations. [footnoteRef:36] [36:  Ibid 52] 


Health and Crime 

Health %
Crime %
Health %
Pearson Correlation
1
.615**

Sig. (2-tailed)

<.001

N
151
151
Crime %
Pearson Correlation
.615**
1

Sig. (2-tailed)
<.001


N
151
151
**. Correlation is significant at the 0.01 level (2-tailed).









The coalition coefficient for these variables is .615 showing a fairly strong association between health deprivation and crime as measured by the risk of personal and material victimisation at the local level. This relationship is less strong than with the previous indicators of income, employment and education.

However, the association does support the Marmot Report findings that 
‘Crime and the fear of crime have physical and psychological effects such as whether  not people feel safe and in control in their communities. These, in turn, influence health inequalities. Victims of crime and offenders are more likely to live in England’s most deprived areas than in better-off areas.’

Health and Housing




Health %
Barriers to Housing %
Health %
Pearson Correlation
1
-.408**

Sig. (2-tailed)

<.001

N
151
151
Barriers to Housing %
Pearson Correlation
-.408**
1

Sig. (2-tailed)
<.001


N
151
151
**. Correlation is significant at the 0.01 level (2-tailed).












The correlation coefficient between these two variables is -.408 showing that there is a negative association between health and barriers to housing as measured by access to housing and local services and affordability. This would suggest that where housing, for example, is more dispersed and more expensive there is a weaker association with health deprivation.    

According to the Marmot Report
‘Poor-quality housing harms health and evidence shows that exposure to poor housing conditions (including damp, cold, mould, noise) is strongly associated with poor health, both physical and mental (339). The longer the exposure to poor conditions, including cold, the greater the impact on mental and physical health (340). Specific physical effects are morbidity’[footnoteRef:37] [37:  Marmot p 105] 

This analysis, however, focussed on barriers to housing, rather than housing conditions as in the |marmot Report and so it can be concluded  that we are comparing different variables of housing deprivation.







Health and Local Environment 



Health %
Living Environment %
Health %
Pearson Correlation
1
-.023

Sig. (2-tailed)

.777

N
151
151
Living Environment %
Pearson Correlation
-.023
1

Sig. (2-tailed)
.777


N
151
151












The association between health deprivation and local environment as measured by condition of housing and environment factors such as air pollution is weak with coefficient of -.023. Unlike all the previous tables the relationship is not significant.
The interpretation from this result is that further research is needed to examine the association between heath deprivation and these factors in local environments.   

Health and Multiple Deprivation 
	
Health %
Index of Multiple Deprivation %
Health %
Pearson Correlation
1
.878**

Sig. (2-tailed)

<.001

N
151
151
Index of Multiple Deprivation %
Pearson Correlation
.878**
1

Sig. (2-tailed)
<.001


N
151
151
**. Correlation is significant at the 0.01 level (2-tailed).





	




	



Consideration was given to applying cluster analysis to the data set to see whether local authorities could be grouped on the basis of their values on the six independent social indicators. In the York study this was attempted using the CLUSTAN package ‘but inspection of graphical displays of the clusters obtained suggested that the cluster local authorities were not particularly homogenous and the clustering was therefore spurious.’[footnoteRef:38]  [38:  Bradshaw et al  p13] 

In this analysis the relationship between the dependent variable Health was examined against all the other variables of deprivation.  

STATISTICAL REGRESSION - Health Deprivation (Y) and Index Multiple Deprivation (X) 


[image: A graph with blue dots  Description automatically generated]





This final table and graph therefore shows the relationship between health and all seven indicators of multiple deprivation. However, the health indicator is one of the seven variables and so there is some limitation in the level of independence in this variable. 
However, the correlation coefficient between these two indicators is .878 showing that there is strong association between areas of multiple deprivation and health deprivation.   
This leads us to reject the null hypothesis and accept the hypothesis that 

Areas with high inequalities in health are associated with high levels of social deprivation. 

 Conclusion  
This analysis in Part 2 has aimed to follow up previous studies of health inequality by examining recent data on health deprivation and social deprivation using the UK Government’s Index of Multiple Deprivation in relation to England. A similar Index of Multiple Deprivation is published for  Wales but there are differences which would require a separate analysis.    
The results show that there is a significant relationship between health inequality and areas of high social deprivation. It confirms the findings of the York Study and the evidence presented in the Black, Acheson and Marmot Reports. This paper has not attempted to consider the considerable implications of this analysis for public policy and this would be the subject of further qualitative and qualitative research.
The health deprivation indicator that we used embraced the risk of premature deaths and impairment as a result of poor physical or mental health and measures morbidity, disability and premature mortality.   
My own interest on this subject started with Titmuss’ view that infant mortality was the most sensitive indicator of social welfare we possess. The dramatic decline in infant mortality and the vast growth in research on wider health inequalities now leads me to conclude that indicators of social welfare are far more dynamic and varied than Titmuss believed. 
His original studies of infant mortality in the early 20th century paved the  for over a century of research which has embraced a wider range of indicators of health inequality, developed social epidemiology on a international scale and been a potent issue of political debate. 
Richard Titmuss’ inspirational work on health, welfare and the human condition has had an immense impact. 
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Figure 1 Lite sxpectancy and disability-tree kie expectancy (LFLE) at birth, persons by neighbourhood
income level, England, 1988-2003

[ Neighbourhood Income Deprivation T

(Population Percentiles)




image6.png
Figure 2 Age standardised mortality rates by socioeconomic classification (NS-SEC) in the North East
‘and South West regions, men aged 25-64, 2001-2008
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SUMMARY Infant mortality rates v

from area to area. Part of this variation s due to the

socioeconomic characteristics of the area and part to other factors including the obstetric,
‘pacdiatric, and community health services. Four social indicators associated with infant deaths
are used to conirol for some of the variations in socioeconomic characteristics and residual
variation is then examined. The four social indicators are the level of unemployment, the
proportion of large families, the proportion of lone-parent families, and the level of

overcrowding.
In 1978 the Department of Health and Social Security
(DHSS) ! contacted heath avthortis whose infant and
perinatal mortality rates were worse than the nstional
average, and ssked them what thy were doing o combat
e problemn. a s ltter the DHSS recoguised that

arations in infant and perinatal death rates are
in 5o sense 2 true measure of the effectiveness of an
area's healthservices and may alsoreflecta whole range
of wider social and environmental factors

In their sesponses nearly half of the 33 area health
authorifies mentioned such factors as  multiple
deprivation, large ethnic minority groups or having 2
Large proportion of their population in the lower social
classes as accounting for their high rates.

The association between infant death, poor housing
conditions, and other socioeconomic factors it widely
recognised. 23 Although previous research has explored.
the nature of these relationships, it has not yet succeeded.
in providing policy-makers with a means of comparing
infant mortality rates after making allowances for

variations in these socioeconomic characteristics. In
July 1980 the House of Commons Social Services
Commitiee* expressed concern about the lack of
information available on the links befween adverse
socioeconomic circumstances and perinatal and
‘nconatal mortalty. It recommended that high priority be
given to research aimed at exploring these links. More
cecently the Research Working Group on Inequalities in
Health has also concluded that ‘further work on
relationships between indicators of social disadvantage
and mortality is needed*

PREVIOUS RESEARCH
The elationship between infant mortality and
socioeconomic conditions has previously been
studied in two distinct ways:

(1) Studies of the social characteristics of
‘mothers whose infants die

The Office of Population Censuses and

Surveys (OPCS) has recently published the

atestin a series of seportse-12 on the social and
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