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Strengths and limitations of this study
This study uses nationally representative data and shows insecurity as well as inequality

to be associated with the geographical patterning of adult obesity rates across England.

The proportion of the middle classes resident within any local authority have both positive
and negative associations with obesity rates, according to whether they are established

middle class, or the recently emergent technical middle class.

Although variation in proportions of people of non-dominant ethnicity across local
authorities is unlikely to influence the overall results and interpretation of this analysis,
ethnicity may be an important factor in the obesity rates found in local authorities with high
proportions of emergent service workers.
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1 =
2 INTRODUCTION ke
3 g
4 Obesity rates among adults in England have risen greatly since the 1990s, more so =
5 @
6 among manual working classes than non-manual working classes (1,2). Regional ?,
7 =
(%]
g inequalities in obesity rates in England have also become established and persistent 5
o))
ig across recent decades (3,4,5). Although inequalities in equivalent income did not change 2 %
12 o P
13 overall between 1995-7 to 2006-8, London and the Southwest, the Northeast, and 3 0
o =
14 o
15 Yorkshire saw increased income inequality, while the Midlands (East and West), the East é: %
16 O
17 and South East of England saw declines in income inequality (6). There are large regional E é
;g variations in obesity in Britain (3,7), which have been explained as being at least in part B §
e =
c P
g; due to variation in proportions of the population of low social class across the country = §
Q@ =]
gi (2new Moon et al 2007). The geography of obesity in England may be associated with E g
25 e . . o0
26 differing forms of deprivation (8), and this may not be totally captured by the most g ég
«Q
27 =N
28 commonly used measures of social class (9), including the National Statistics Socio- g -‘;
29 CEE
30 Economic Classification (NS-SEC). The NS-SEC is based on employment relations, cu3
31 238
gé classifying at opposite ends of the spectrum occupations according to levels of trust, 35-3
oS =
"o
gg independent working practices and delegated authority, to occupations based on labour g 53
=m=
280
2? contracts with very little control (9). Inequality affects health and well-being and influences a- s
38 . . . . > 3
39 obesity rates (10) by a number of related mechanisms. One explanation for the higher 3 ?5;
40 . . . | ==
41 rates of obesity among lower social classes in western societies has one of generally @ 3
42 2 o
43 increased purchasing power, declines in food prices, and of the high energy-density, low § %
44 3 S
45 nutrient quality of food available to people of low socioeconomic status (11). Others relate 5 ©
46 = 3
(¢} @
j; it to subordination stress (12,13) and economic and social insecurities of differing types % 5
S ™
‘518 (14,15). The putative link is between insubordination stress and eating behaviour (13,14, % §
n 2
51 .
52 15,16). «E
>S5
: s
©
55 2
56 g
57 £
58
50 ]
60 >
°
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Employment relations remain very important to structuring socioeconomic position (17),
but the nature of employment has changed in recent decades. With increasing
mechanisation and adoption of technology into many occupations, it has become more
difficult to segregate manual from non-manual occupations. At the upper extreme of socio-
economic position, there has been a growth of high-income individuals who have
collectively commanded a greater proportion of overall income and wealth in England in
the 2000s than in the 1980s (18). They are less likely to be found in the North East, North
West, Yorkshire and Humberside, East Midlands, West Midlands and the South West,
and more likely to be found in the East and South East of England, and especially London
(18). They remain the most economically secure section of the population by far. At the
lower end of socio-economic position, service workers with poor work security, and a
precariat that not only suffers from job insecurity but also identity insecurity and lack of
time control (19) have emerged. Both economic insecurity and inequality have been
shown to be associated with obesity at the cross-national level (20), and the present
analysis combines data on geographical variation in obesity rates among adults in
England in 2011-2012 with regional variation in social class according to the new schema
of Savage et al (21) to examine the extent to which insecurity, as well as inequality,

contributes to geographical variation in adult obesity rates in England.

METHODS

Data on adult obesity by local authority come from the Health Survey for England (HSE)
between 2006-2008 (22), and was a general population sample of 47,398 adults,
representative of the whole population at both national and regional level. These are
model-based estimates of adult obesity for males and females combined, using HSE,
Census and other data, carried out by the National Centre for Social Research and
commissioned by the Department of Health. The 2001 Census provided the main source

of demographic and social covariate data. Other routine sources of data providing area-
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2 level characteristics for local authorities included all age-all cause mortality, diversity ke
®
2 index, life expectancy, emergency hospital admissions, hospital admissions attributable to 2«
3
g alcohol, job seekers allowance claimant counts and educational attainment. The model Eé;
g outputs were applied in conjunction with covariate data (available for all local authorities) %
ig to estimate the expected prevalence given the characteristics of the area. The model- 3 Z
ig based estimate generated for a particular area is the expected measure for that area % é
14 _ _ - . . g 3
15 based on its population characteristics, and does not provide an estimate of the actual E S
iz prevalence. As such, the estimates are unable to take account of any additional local E i
;g factors that may impact on the true prevalence rate, such as local initiatives designed to g g
o g
g; reduce obesity rates. These estimates are not comparable between years, were E‘z §
gi developed solely for local authorities and cannot be translated onto any other g é
Sg geographical boundary system. 2 g g
27 2SI
2
ég Social class data came from maps of the seven latent classes, published by Savage et al é;é
5o
gé (21). This model of class was developed from the BBC's Great British Class Survey of %%%
gg over 160,000 respondents, complemented by a parallel national representative survey, g%%
2? both carried out in 2011 (21). It is a parsimonious differentiation into social classes Egg
gg according to three forms of capital - economic, cultural and social — according to g ;;;
32 Bourdieu’s (23) analysis of social position according to different types of capital. § :;T
jé Combining different forms of capital can bring new insights into variation of obesity rates % g
gg according to social class (24,25). The Savage et al (21) schema structures class E—; i
-~ 5
j; differently to the NS-SEC. There is a new elite class, whose wealth separates them from % %
gg an established middle class, a class of technical experts and another of new affluent % §
g; workers. In addition to an ageing traditional working class, there is a precariat ’ %
gi characterised by very low levels of capital of all kinds, and a class of emergent service i
gg workers, whose work security is low. This schema of socio-economic position is the only §
gé one in the UK that allows insecurity, as well as inequality, to be mapped (9). The social E:r
6o
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class map of Savage et al (21) expresses each class as a Z score from the British
average, according to local authority. This classification falls into five categories for the
following classes: elite, established middle-class, technical middle-class, new affluent
workers, and emergent service workers: -1.5 or more, -0.5 to less than -1.5, less than -0.5
to less than 0.5, 0.5 to less than 1.5, and 1.5 or more. The Z score values for the technical
working class and precariat fall into four categories: -0.5 or more, less than -0.5 to less
than 0.5, 0.5 to less than 1.5, and 1.5 or more. Each local authority was given a score

according to Z score category for each social class, which was used as a dummy variable.

Of the 326 local authorities in England, six of them had numbers that were too small to
construct a distribution of social class by the Savage et al (21) schema, and were
excluded from the analysis. These were rural local authorities in Lincolnshire, Lancashire
and Devon which are likely to have an enrichment of people of the precariat and traditional
working class. Obesity was classified as body mass index greater than 30kg per meter
squared, and percentage rates of obese adults according to local authority were used as
continuous variables. Obesity data were available only for males and females combined,
and analyses were carried out on this basis, although it is very likely that there are
important gender differences to be found. Comparisons of mean obesity rates across Z
score categories for each of the seven social classifications were carried out and tested
for statistical significance using one way analysis of variance. Pooled ordinary least
squares regression analyses of obesity rates by local authority according to the proportion
of different social classes within each of them were then performed. This was to determine
the extent of geographical variation in obesity rates among the classes more greatly based
on insecurity (emergent service workers, precariat), and those more closely based on
inequality (elite, established middle-class, technical middle-class, new affluent workers,
traditional working class). The Statistical Package for the Social Sciences version 20 was

used for analysis.
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1 =
2 H
; RESULTS 2
6 Obesity rates of adults vary across local authorities in England according to the proportion o
7 g
8 of people the different social classes. The relationships are negative with respect to the 2
9 g
10 proportion of people of the elite (F= 39.06, p<0.001) and technical middle class (F=8.10, 5 O
11 S ©
12 p<0.001), positive with respect to the proportion of people of the established middle class 3 E
13 D &
o =
1‘5" (F=26.36, p<0.001), new affluent workers (F=73.03, p<0.001), traditional working class g 3
o) o
o T
1? (F=23.00, p<0.001) and precariat (F=13.13, p<0.001). The relationship is u-shaped with 2z 3
= N
18 . : S R
19 respect to the proportion of people of the emergent service worker class (F=2.48, p<0.05) f E
20 5 %
21 (Table 1.1-7). s §
22 a S
24 5 m3
25 Table 2 gives results of pooled ordinary least squares regression of obesity rates by local 228
a9
% authority according to the proportions of the different social classes in each authority. As %g N
o=
~® O
ég many of the social class variables were correlated with each other (for example, local ;ig
X c O
31 . . . . . . =
32 authorities with high proportions of new affluent workers also had high proportions of the §§§
]
33 osx
34 traditional working class), the regression analysis incorporated tests of multicollinearity. In 85
35 SmZ
36 all cases, tolerances were above 0.20 and variance inflation factors below 5, indicating e
38 that there was no significant multicollinarity, and that this did not need to be taken into z %
39 5 °
32 account in interpreting this analysis. Campbell and Parker (26) similarly found an absence = %
«
fé of significant multicollinearity when using composite measures of socioeconomic status gg’ %
w ~
44 . . _ 2
45 together with education and occupation. ?T %
4 5 3
47 S e
48 3 o
49 The relative strength of association of each variable is indicated by the g S
50 > o
o1 standardized beta coefficients, and is the variable of interest, although the 7 >
52 Q
gj unstandardardised regression coefficients are also intuitively meaningful. Including all §
@
22 social classes in the model (model 1), variation in adult obesity across local authorities is %
«Q
57 . . . . . . . o
58 positively and most strongly associated with variations in the proportion of the population %’T
59 _(gD
60 o
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in a local authority that is of the new affluent worker class, followed by the proportions of
the population of the established middle class and the traditional working class.
Separating the classes into those more greatly based on insecurity (emergent service
workers, precariat), and those more closely based on inequality (elite, established middle-
class, technical middle-class, new affluent workers, traditional working class) (models 2
and 3) shows variation in adult obesity rates across local authorities to be positively
associated with variation in the proportions of the population in a local authority that are of
the established middle class, new affluent workers or traditional working class (model 2).
Model 3 shows, to a greater extent, the relationship between insecurity and adult obesity.
The model explains a much smaller proportion of total variance in adult obesity rates
across regions, but remains statistically significant. The proportion of the precariat is
positively associated with adult obesity rates, while the proportion of emergent service

workers is not.

DISCUSSION

At the cross-national level, both economic insecurity and inequality have been shown to
be associated with obesity (14,20), and the present study takes this analysis to the lower
level of within-country comparison of social class and obesity rates across local
authorities. It shows that geographical variation in adult obesity rates in England can in
part be attributed to variation in social class based on insecurity as well as inequality. The
relationships are negative with respect to the proportion of people of the elite and
technical middle class, positive with respect to the proportion of people of the established
middle class, new affluent workers, traditional working class and precariat. The
relationship is u-shaped with respect to the proportion of people of the emergent service
worker class. The technical middle class differs from the established middle class with

respect to economic capital (much higher), but is distinguished above all by its relative
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w
; social isolation and cultural apathy. It is enriched by people doing research, scientific and g
®
2 technical forms of work with graduates from established and prestigious universities with 2«
3
g strong reputations for science (21), as compared with the established middle class that EE;
g has an enrichment of people in the professions or management. This might suggest that %
ig economically secure, scientifically educated individualism may therefore be protective 3 Z
ig against obesity. % g
iz New affluent workers largely come from non-middle class families and few have been to E i
;g university (21), and it is likely that they are similar in social background to the traditional g g
o g
g; working class, only younger on average. They include people of the following professions: E‘z §
gi electricians, postal workers, plumbers, and heating and ventilation engineers. g é
Sg They have fewer savings and higher income than the traditional working class, but have ‘ﬁgi
% house values that are similar to them (21). It is perhaps unsurprising that adult obesity %g §
ég rates are higher in the local authorities that have higher proportions of this class, as with é;é
“o o
gé the traditional working class. The U-shaped relationship between obesity rates and %%%
gg proportions of emergent service workers in local authorities may influenced by data from %"%i
2? those authorities where high proportions of this class are accompanied by high or middling E@é
gg proportions of the elite and technical middle classes (for example, Lincoln, Tower g ;;;
32 Hamlets, Bright and Hove, Newcastle, and York). The new affluent workers and traditional § :;T
jé working class are similar in social background, the former being younger. The former have % g
gg fewer savings and higher income than the traditional working class, but have house values E—; i
-~ 5
j; that are similar to them (21). The established middle class is a provincial formation, % %
gg residing mostly outside of the Southeast of England and mainly away from large towns or % §
g; urban environments. Their rural presence goes some way to explaining the high obesity ’ %
gj rates in rural local authorities such as Tamworth, Swale, and Nuneaton and Bedworth. i
gg The precariat class is insecure and is enriched with care workers, as well as with cleaners, §
g; shopkeepers, and retail cashiers, but with a proportion of people of ethnic minority that is E:T
0
i
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similar to all classes apart from emergent service workers, and the elite (among whom the
proportion is low). Local authorities with above average proportions of the precariat are
both urban and rural, and have significantly higher rates of obesity than those with
average or below average proportions of them. Local authorities with the highest
concentrations of the precariat include Leicester, Lincoln, West Lindsey, Ashfield,
Doncaster, East Northamptonshire, Sunderland, Bolton, mid Devon and Stoke-on-Trent.
Local authorities that have concentrations of both the established middle class and the
precariat include Thurrock, Great Yarmouth, Weymouth and Portland, Tameside, Burnley

and Newcastle under Lyme, half of which are rural, the other half, urban..

The geography of obesity is associated with differing forms of deprivation between post-
industrial and more rural areas (8), as well as differences in the proportions of people of
different socio-economic position (3). While complex (8), the distribution of adult obesity in
England can be a little better understood when a measure of insecurity is incorporated into

analysis of social class and obesity.
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Short title: Obesity, inequality and insecurity

Abstract
Objectives
Geographical variation in adult obesity rates have been attributed to variation in social and economic inequality. Insecurity is associated
with obesity at cross-national level, but there is little empirical evidence to show that insecurity contributes to the structuring of adult
obesity rates at the sub-national level. This is examined in this study across local authorities in England, using a recently-developed

social classification for the British population.

Setting
Modelled obesity rates from the Health Survey for England 2006-8 were related to social class (as estimated from the BBC's Great

British Class Survey of 2011 and a nationally representative sample survey, across 320 local authorities in England.

Primary and secondary outcome measures
Comparisons of mean obesity rates across Z score categories for seven latent social classes were carried out using one way analysis of
variance. Pooled ordinary least squares regression analyses of obesity rates by local authority according to the proportion of different

social classes within each of them were performed to determine the extent of geographical variation in obesity rates among the classes
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more greatly based on insecurity (emergent service workers, precariat), and those more closely based on inequality (elite, established

middle-class, technical middle-class, new affluent workers, traditional working class).

©CoO~NOUITA,WNPE

Results

13 Adult obesity rates vary negatively across local authorities according to the proportion of people in the elite (F= 39.06, p<0.001) and

15 technical middle class (F=8.10, p<0.001) and positively with respect to the proportion of people of the established middle class (F=26.36,
17 p<0.001), new affluent workers (F=73.03, p<0.001), traditional working class (F=23.00, p<0.001) and precariat (F=13.13, p<0.001).

19 Social classes more closely based on inequality show greater association with adult obesity rates across local authorities than social

classes more closely based on insecurity.

26 Conclusions

28 Both insecurity and inequality are associated with the geographical patterning of adult obesity rates across England.
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Strengths and limitations of this study

The geography of obesity in England may be associated with differing forms of deprivation in addition to income and occupation, and this
may not be totally captured by the most commonly used measures of social class, including the National Statistics Socio-Economic
Classification (NS-SEC). While the study is based on data from the Health Survey for England, the modelled estimates of adult obesity
rates by local authority do not disaggregate by gender. Use of this data minimises selection bias on obesity rates. , six local authorities
were excluded from analysis because numbers were too small to construct a distribution of social class by the new schema. These were

rural local authorities which were likely to have had an enrichment of people of the precariat and traditional working class.

The new social class schema adds the dimension of insecurity to social class analysis in Britain, which makes it attractive for examining
the relationships between insecurity and obesity at a lower level than the cross-national one. The study shows that insecurity, in addition

to inequality, is associated with the geographical patterning of adult obesity rates across England.
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INTRODUCTION

Obesity rates among adults in England have risen greatly since the 1990s, more so among manual working classes than non-manual

©CoO~NOUITA,WNPE

working classes (1,2). Regional inequalities in obesity rates in England have also become established and persistent across recent

1 decades (3,4,5), income inequality grew in some parts of the country and declined in others (6). There are large regional variations in
13 obesity in Britain (3,7), which have been explained as being at least in part due to variation in proportions of the population of low social
15 class across the country (8). The geography of obesity in England may be associated with differing forms of deprivation (8) in addition to
17 income and occupation, and this may not be totally captured by the most commonly used measures of social class (9), including the

19 National Statistics Socio-Economic Classification (NS-SEC). The NS-SEC is based on employment relations, classifying at opposite
ends of the spectrum occupations according to levels of trust, independent working practices and delegated authority, to occupations
based on labour contracts with very little control (9). Inequality affects health and well-being and influences obesity rates (10) by a

26 number of related mechanisms, including effects of hierarchy, irrespective of income. One explanation for the higher rates of obesity

28 among lower social classes in western societies has one of generally increased purchasing power, declines in food prices, and of the
30 high energy-density, low nutrient quality of food available to people of low socioeconomic status (11). Others relate it to subordination
32 stress (12, 13) and economic and social insecurities of differing types (14, 15). The putative link is between insubordination stress and

34 eating behaviour (13, 14, 15,16).

39 Both economic insecurity and economic inequality have been shown to be similarly associated with obesity among males and females at

41 the cross-national level (14). Economic insecurity can be characterised by the likely continued economic solvency of a person or
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population into the future, according to likelihood of continued employment, welfare provision, savings, and pension, among others.
Economic inequality is the variation between people or populations in their incomes and assets. The present analysis combines data on
geographical variation in obesity rates among adults (males and females combined) in England in 2011-2012 with regional variation in
social class according to the new schema of Savage et al (17) to examine the extent to which insecurity, as well as inequality,

contributes to geographical variation in adult obesity rates in England.

METHODS

Data on adult obesity by local authority come from the Health Survey for England (HSE) between 2006-2008 (18), and was a general
population sample of 47,398 adults, representative of the whole population at both national and regional level. These are model-based
estimates of adult obesity rates at the local authority level for males and females combined, using HSE, Census and other data, carried
out by the National Centre for Social Research and commissioned by the Department of Health (18). The analysis was guided by the
social class mapping undertaken by Savage et al (17) at the local authority level. The model-based estimates of adult obesity rates are
the only ones available at the local authority level for England. They combine males and females, thus making it impossible to
disaggregate the extent to which inequality and insecurity relate differently to obesity by gender. The author sought disaggregated data
by local authority and gender from the modeller of the HSE data, but was informed that gender-based analyses had not been

commissioned nor undertaken (Peter Scarborough, personal communication).
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7
1
2
3
4 Social class data came from maps of distribution of seven latent social classes by local authority, published by Savage et al (17). This
5
? model of class was developed from the BBC's Great British Class Survey of over 160,000 respondents, complemented by a parallel
g national representative survey, both carried out in 2011 (17). It is a parsimonious differentiation into social classes according to three
ig forms of capital - economic, cultural and social — according to Bourdieu’s (19) analysis of social position according to different types of
12
13 capital. This schema of socio-economic position is the only one in the UK that allows insecurity, as well as inequality, to be mapped (9).
14
15 Combining different forms of capital can bring new insights into variation of obesity rates according to social class (20, 21). The Savage
16
17 et al (17) schema structures class differently to the NS-SEC. Latent class analysis is adopted by Savage et al (17) for clustering of six
18
;g continuous variables: mean status scores of contacts, total number of contacts, highbrow cultural capital, emerging cultural capital,
g; income and assets. Seven social class clusters were identified: elite, who were 21.8% of the total survey sample, established middle-
gi class (43.3%), technical middle-class (9.5%), new affluent workers (5.8%), traditional working class (1.6%), emergent service sector
25
26 (17.3%), and precariat (0.7%). The social class map of Savage et al (17) expresses the proportion of each class in the sample by local
27
28 authority as a Z score from the British average of the proportion of that class. This classification falls into five categories for the following
29
30 classes: elite, established middle-class, technical middle-class, new affluent workers, and emergent service workers: -1.5 or more, -0.5
31
gg to less than -1.5, less than -0.5 to less than 0.5, 0.5 to less than 1.5, and 1.5 or more. The Z score values for the traditional working class
gg and precariat fall into four categories: -0.5 or more, less than -0.5 to less than 0.5, 0.5 to less than 1.5, and 1.5 or more, because the
2? proportions of these classes in the overall sample were small (1.6% and 0.7% respectively). In the present analysis, each local authority
38 . . . . .
39 was given a score according to Z score category for each social class, which was used as a dummy variable.
40
41
42
43
44
45
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Of the 326 local authorities in England, six of them had numbers that were too small to construct a distribution of social class by the
Savage et al (17) schema, and were excluded from the analysis. These were rural local authorities in Lincolnshire, Lancashire and
Devon which are likely to have an enrichment of people of the precariat and traditional working class. Obesity was classified as body
mass index greater than 30kg per meter squared, and percentage rates of obese adults according to local authority were used as
continuous variables. Obesity data were available only for males and females combined, and analyses were carried out on this basis,
although it is very likely that there are important gender differences to be found. Comparisons of mean obesity rates across Z score
categories for each of the seven social classifications were carried out and tested for statistical significance using one way analysis of
variance. Pooled ordinary least squares regression analyses of obesity rates by local authority according to the proportion of different
social classes within each of them were then performed. This was to determine the extent of geographical variation in obesity rates
among the classes more greatly based on insecurity (emergent service workers, precariat), and those more closely based on inequality
(elite, established middle-class, technical middle-class, new affluent workers, traditional working class). The Statistical Package for the

Social Sciences version 20 was used for analysis.

RESULTS
Obesity rates of adults vary across local authorities in England according to the proportion of people the different social classes. The
relationships are negative with respect to the proportion of people of the elite (F= 39.06, p<0.001) and technical middle class (F=8.10,

p<0.001), positive with respect to the proportion of people of the established middle class
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1
2
3
4 (F=26.36, p<0.001), new affluent workers (F=73.03, p<0.001), traditional working class (F=23.00, p<0.001) and precariat (F=13.13,
5
? p<0.001). The relationship is u-shaped with respect to the proportion of people of the emergent service worker class (F=2.48, p<0.05)
g (Figure 1 and Appendix Table 1.1-7).
10
11
12
13 Table 1 gives results of pooled ordinary least squares regression of obesity rates by local authority according to the proportions of the
14
15 different social classes in each authority. As many of the social class variables were correlated with each other (for example, local
16
17 authorities with high proportions of new affluent workers also had high proportions of the traditional working class), the regression
18
;g analysis incorporated tests of multicollinearity. In all cases, tolerances were above 0.20 and variance inflation factors below 5, indicating
g; that there was no significant multicollinarity, and that this did not need to be taken into account in interpreting this analysis. Campbell and
gi Parker (22) similarly found an absence of significant multicollinearity when using composite measures of socioeconomic status together
25
26 with education and occupation. The relative strength of association of each variable is indicated by the standardized beta coefficients,
27
28 and is the variable of interest, although the unstandardardised regression coefficients are also intuitively meaningful. Including all social
29
30 classes in the model (model 1), variation in adult obesity across local authorities is positively and most strongly associated with variations
31
gg in the proportion of the population in a local authority that is of the new affluent worker class, followed by the proportions of the
gg population of the established middle class and the traditional working class. Separating the classes into those more greatly based on
2? insecurity (emergent service workers, precariat), and those more closely based on inequality (elite, established middle-class, technical
38
39 middle-class, new affluent workers, traditional working class) (models 2 and 3) shows variation in adult obesity rates across local
40
41 authorities to be positively associated with variation in the proportions of the population in a local authority that are of the established
42
43
44
45
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middle class, new affluent workers or traditional working class (model 2). Model 3 shows, to a greater extent, the relationship between
insecurity and adult obesity. The model explains a much smaller proportion of total variance in adult obesity rates across regions, but
remains statistically significant. The proportion of the precariat is positively associated with adult obesity rates, while the proportion of

emergent service workers is not.

DISCUSSION

At the cross-national level, both economic insecurity and inequality have been shown to be associated with obesity (14, 23, 24), and the
present study takes this analysis to the lower level of within-country comparison of social class and obesity rates across local authorities.
It shows that geographical variation in adult obesity rates in England can in part be attributed to variation in social class based on

insecurity as well as inequality.

Employment relations remain very important to structuring socioeconomic position (25), but the nature of employment has changed in
recent decades. With increasing mechanisation and adoption of technology into many occupations, it has become more difficult to
segregate manual from non-manual occupations. At the upper extreme of socio-economic position, there has been a growth of high-
income individuals who have collectively commanded a greater proportion of overall income and wealth in England in the 2000s than in
the 1980s (26). They remain the most economically secure section of the population by far. At the lower end of socio-economic position,
service workers with poor work security, and a precariat that not only suffers from job insecurity but also identity insecurity and lack of

time control (27) have emerged. There is a new elite class, whose wealth separates them from an established middle class, a class of
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technical experts and another of new affluent workers. In addition to an ageing traditional working class, there is a precariat

characterised by very low levels of capital of all kinds, and a class of emergent service workers, whose work security is low.

©CoOoO~NOUTA,WNPE

12 The relationships between obesity and the new social class schema are negative with respect to the proportion of people of the elite and
14 technical middle class, positive with respect to the proportion of people of the established middle class, new affluent workers, traditional
16 working class and precariat. The relationship is U-shaped with respect to the proportion of people of the emergent service worker class.
18 The technical middle class differs from the established middle class with respect to economic capital (much higher), but is distinguished
20 above all by its relative social isolation and cultural apathy. It is enriched by people doing research, scientific and technical forms of work
with graduates from established and prestigious universities with strong reputations for science (17), as compared with the established
o5 middle class that has an enrichment of people in the professions or management. This might suggest that economically secure,

27 scientifically educated individualism may therefore be protective against obesity.

32 The relationships of obesity with classes more closely based on inequality (elite, established middle-class, technical middle-class, new
34 affluent workers, traditional working class) by the Savage et al schema (17) shows similar results to associations made with the NS-SEC
indicators, although the r squared value is lower (adjusted R square: 0.51 (Savage el al); 0.69 (NS-SEC)). The value of using the Savage

39 et al (17) schema is that it reveals the relationship between insecurity and adult obesity, which the NS-SEC cannot.
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New affluent workers largely come from non-middle class families and few have been to university (17), and it is likely that they are
similar in social background to the traditional working class, only younger on average. It is perhaps unsurprising that adult obesity rates
are higher in the local authorities that have higher proportions of this class, as with the traditional working class. The U-shaped
relationship between obesity rates and proportions of emergent service workers in local authorities may influenced by data from those
authorities where high proportions of this class are accompanied by high or middling proportions of the elite and technical middle
classes. The new affluent workers and traditional working class are similar in social background, the former being younger. The former
have fewer savings and higher income than the traditional working class, but have house values that are similar to them (17). The
established middle class is a provincial formation, residing mostly outside of the Southeast of England and mainly away from large towns
or urban environments. Their rural presence goes some way to explaining the high obesity rates in some rural local authorities. The
precariat class is insecure and is enriched with cleaners, carpenters and joiners, caretakers, shopkeepers and retail cashiers, but with a
proportion of people of ethnic minority that is similar to all classes apart from emergent service workers, and the elite (among whom the
proportion is low). Local authorities with above average proportions of the precariat are both urban and rural, and have significantly

higher rates of obesity than those with average or below average proportions of them.

The geography of obesity is associated with differing forms of deprivation between post-industrial and more rural areas (8), as well as
differences in the proportions of people of different socio-economic position (3). While complex (8), the distribution of adult obesity in

England can be a little better understood when a measure of insecurity is incorporated into analysis of social class and obesity.
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Footnote: model 1: all social classes; model 2: social classes more greatly based on inequality (elite, established middle-class, technical middle-
class, new affluent workers, traditional working class); model 3: social classes more greatly based on insecurity (emergent service workers,
precariat). ***p<0.001, **p<0.01, *p<0.05

Model 1 2 3
Variables B beta T B beta T statistic B beta T statistic
statistic

Elite -0.117 -0.036 -0.551 -0.168 -0.052 -0.904

Established 0.633 0.181 3.477*** | 0.606 0.173 3.571%**

middle class

Technical -0.087 -0.024 -0.551 -0.096 -0.027 -0.621

middle class

New affluent 1.343 0.433 7.106™* | 1.399 0.452 7.664***

workers

Traditional 0.622 0.182 3.968*** | 0.626 0.184 4.035***

working class

Emergent 0.014 0.004 0.084 -0.021 -0.006 -0.116
service

workers

Precariat 0.235 0.066 1.507 1.170 0.329 6.087***
Constant 16.712 9.160*** 17.313 13.048** | 21.884 35.213***
Observations 320 320 320

Adjusted R- 0.50*** 0.51*** 0.11***

squared
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Strengths and limitations of this study

The geography of obesity in England may be associated with differing forms of deprivation

in addition to income and occupation, and this may not be totally captured by the most

commonly used measures of social class, including the National Statistics Socio-

Economic Classification (NS-SEC). While the study is based on data from the Health

Survey for England, the modelled estimates of adult obesity rates by local authority do not

disaggregate by gender. Use of this data minimises selection bias on obesity rates. , six

local authorities were excluded from analysis because numbers were too small to

construct a distribution of social class by the new schema. These were rural local

authorities which were likely to have had an enrichment of people of the precariat and

traditional working class.

The new social class schema adds the dimension of insecurity to social class analysis in

Britain, which makes it attractive for examining the relationships between insecurity and

obesity at a lower level than the cross-national one. Theis study shows uses-rationalhy-

representative-data-and-shows-that insecurity, in addition to as-well-as-inequality, isto-be

associated with the geographical patterning of adult obesity rates across England.
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INTRODUCTION

Obesity rates among adults in England have risen greatly since the 1990s, more so
among manual working classes than non-manual working classes (1,2). Regional
inequalities in obesity rates in England have also become established and persistent

across recent decades (3,4,5), income inequality grew in some parts of the country and

declined in others -

of England-saw-declines-in-income-inequality-(6). There are large regional variations in

obesity in Britain (3,7), which have been explained as being at least in part due to variation

in proportions of the population of low social class across the country (82rew-Meon-etal
2007). The geography of obesity in England may be associated with differing forms of

deprivation (8)_in addition to income and occupation, and this may not be totally captured

by the most commonly used measures of social class (9), including the National Statistics
Socio-Economic Classification (NS-SEC). The NS-SEC is based on employment relations,
classifying at opposite ends of the spectrum occupations according to levels of trust,
independent working practices and delegated authority, to occupations based on labour
contracts with very little control (9). Inequality affects health and well-being and influences

obesity rates (10) by a number of related mechanisms, including effects of hierarchy,

irrespective of income. One explanation for the higher rates of obesity among lower social

classes in western societies has one of generally increased purchasing power, declines in
food prices, and of the high energy-density, low nutrient quality of food available to people
of low socioeconomic status (11). Others relate it to subordination stress (12, 13) and
economic and social insecurities of differing types (14,_15). The putative link is between

insubordination stress and eating behaviour (13, 14, 15,16).
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time-control{19)-have-emerged-Both economic insecurity and economic inequality have

been shown to be similarly associated with obesity among males and females at the

cross-national level (14208). Economic insecurity can be characterised by the likely

continued economic solvency of a person or population into the future, according to

likelihood of continued employment, welfare provision, savings, and pension, among

others. Economic inequality is the variation between people or populations in their

incomes and assets. The present analysis combines data on geographical variation in

oebesity rates among adults (males and females combined) in England in 2011-2012 with

regional variation in social class according to the new schema of Savage et al (217) to
examine the extent to which insecurity, as well as inequality, contributes to geographical

variation in adult obesity rates in England.

METHODS
Data on adult obesity by local authority come from the Health Survey for England (HSE)

between 2006-2008 (1822), and was a general population sample of 47,398 adults,
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representative of the whole population at both national and regional level. These are

model-based estimates of adult obesity rates at the local authority level for males and

females combined, using HSE, Census and other data, carried out by the National Centre

for Social Research and commissioned by the Department of Health_(18). The analysis

was guided by the social class mapping undertaken by Savage et al (17) at the local

authority level. The model-based estimates of adult obesity rates are the only ones

available at the local authority level for England. They combine males and females, thus

making it impossible to disaggregate the extent to which inequality and insecurity relate

differently to obesity by gender. The author sought disaggregated data by local authority

and gender from the modeller of the HSE data, but was informed that gender-based

analyses had not been commissioned nor undertaken (Peter Scarborough, personal

communication).
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Social class data came from maps of distribution of the-seven latent social celasses by

local authority, published by Savage et al (217). This model of class was developed from
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10 the BBC's Great British Class Survey of over 160,000 respondents, complemented by a
12 parallel national representative survey, both carried out in 2011 (217). It is a parsimonious
differentiation into social classes according to three forms of capital - economic, cultural
15 and social — according to Bourdieu’s (1923) analysis of social position according to

17 different types of capital. This schema of socio-economic position is the only one in the

19 UK that allows insecurity, as well as inequality, to be mapped (9). Combining different

21 forms of capital can bring new insights into variation of obesity rates according to social

23 class (20, 21). The Savage et al (17) schema structures class differently to the NS-SEC.

Latent class analysis is adopted by Savage et al (17) for clustering of six continuous

variables: mean status scores of contacts, total number of contacts, highbrow cultural

28 capital, emerging cultural capital, income and assets. Seven social class clusters were

30 identified: elite, who were 21.8% of the total survey sample, established middle-class

32 (43.3%), technical middle-class (9.5%), new affluent workers (5.8%), traditional working

34 class (1.6%), emergent service sector (17.3%), and precariat (0.7%). Combining-different

well-as-inequality-to-be-mapped{9)-The social class map of Savage et al (217) expresses

50 the proportion of each class in the sample by local authority as a Z score from the British

52 average_of the proportion of that class;-aceerding-tolocal-authority. This classification falls

54 into five categories for the following classes: elite, established middle-class, technical
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middle-class, new affluent workers, and emergent service workers: -1.5 or more, -0.5 to
less than -1.5, less than -0.5 to less than 0.5, 0.5 to less than 1.5, and 1.5 or more. The Z

score values for the traditional working technical-working-class and precariat fall into four

categories: -0.5 or more, less than -0.5 to less than 0.5, 0.5 to less than 1.5, and 1.5 or

more, because the proportions of these classes in the overall sample were small (1.6%

and 0.7% respectively). In the present analysis, eEach local authority was given a score

according to Z score category for each social class, which was used as a dummy variable.

Of the 326 local authorities in England, six of them had numbers that were too small to
construct a distribution of social class by the Savage et al (217) schema, and were
excluded from the analysis. These were rural local authorities in Lincolnshire, Lancashire
and Devon which are likely to have an enrichment of people of the precariat and traditional
working class. Obesity was classified as body mass index greater than 30kg per meter
squared, and percentage rates of obese adults according to local authority were used as
continuous variables. Obesity data were available only for males and females combined,
and analyses were carried out on this basis, although it is very likely that there are
important gender differences to be found. Comparisons of mean obesity rates across Z
score categories for each of the seven social classifications were carried out and tested
for statistical significance using one way analysis of variance. Pooled ordinary least
squares regression analyses of obesity rates by local authority according to the proportion
of different social classes within each of them were then performed. This was to determine
the extent of geographical variation in obesity rates among the classes more greatly based
on insecurity (emergent service workers, precariat), and those more closely based on
inequality (elite, established middle-class, technical middle-class, new affluent workers,
traditional working class). The Statistical Package for the Social Sciences version 20 was

used for analysis.
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RESULTS

Obesity rates of adults vary across local authorities in England according to the proportion
of people the different social classes. The relationships are negative with respect to the
proportion of people of the elite (F= 39.06, p<0.001) and technical middle class (F=8.10,
p<0.001), positive with respect to the proportion of people of the established middle class
(F=26.36, p<0.001), new affluent workers (F=73.03, p<0.001), traditional working class
(F=23.00, p<0.001) and precariat (F=13.13, p<0.001). The relationship is u-shaped with
respect to the proportion of people of the emergent service worker class (F=2.48, p<0.05)

(Figure 1 and Appendix Table 1.1-7).

Table 12 gives results of pooled ordinary least squares regression of obesity rates by local
authority according to the proportions of the different social classes in each authority. As
many of the social class variables were correlated with each other (for example, local
authorities with high proportions of new affluent workers also had high proportions of the
traditional working class), the regression analysis incorporated tests of multicollinearity. In
all cases, tolerances were above 0.20 and variance inflation factors below 5, indicating
that there was no significant multicollinarity, and that this did not need to be taken into
account in interpreting this analysis. Campbell and Parker (226) similarly found an
absence of significant multicollinearity when using composite measures of socioeconomic

status together with education and occupation.

_The relative strength of association of each variable is indicated by the standardized-
beta- coefficients, and is the variable of interest, although the unstandardardised
regression coefficients are also intuitively meaningful. Including all social classes in the
model (model 1), variation in adult obesity across local authorities is positively and most
strongly associated with variations in the proportion of the population in a local authority

that is of the new affluent worker class, followed by the proportions of the population of the
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established middle class and the traditional working class. Separating the classes into
those more greatly based on insecurity (emergent service workers, precariat), and those
more closely based on inequality (elite, established middle-class, technical middle-class,
new affluent workers, traditional working class) (models 2 and 3) shows variation in adult
obesity rates across local authorities to be positively associated with variation in the
proportions of the population in a local authority that are of the established middle class,
new affluent workers or traditional working class (model 2). Model 3 shows, to a greater
extent, the relationship between insecurity and adult obesity. The model explains a much
smaller proportion of total variance in adult obesity rates across regions, but remains
statistically significant. The proportion of the precariat is positively associated with adult

obesity rates, while the proportion of emergent service workers is not.

DISCUSSION

At the cross-national level, both economic insecurity and inequality have been shown to
be associated with obesity (14, 230, 24), and the present study takes this analysis to the
lower level of within-country comparison of social class and obesity rates across local

authorities. —It shows that geographical variation in adult obesity rates in England can in

part be attributed to variation in social class based on insecurity as well as inequality.

Employment relations remain very important to structuring socioeconomic position (25),

but the nature of employment has changed in recent decades. With increasing

mechanisation and adoption of technology into many occupations, it has become more

difficult to segregate manual from non-manual occupations. At the upper extreme of socio-

economic position, there has been a growth of high-income individuals who have

collectively commanded a greater proportion of overall income and wealth in England in

the 2000s than in the 1980s (26). They remain the most economically secure section of

the population by far. At the lower end of socio-economic position, service workers with
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poor work security, and a precariat that not only suffers from job insecurity but also identity

insecurity and lack of time control (27) have emerged. There is a new elite class, whose

wealth separates them from an established middle class, a class of technical experts and

another of new affluent workers. In addition to an ageing traditional working class, there is

a precariat characterised by very low levels of capital of all kinds, and a class of emergent

service workers, whose work security is low.

The relationships between obesity and the new social class schema are negative with

respect to the proportion of people of the elite and technical middle class, positive with
respect to the proportion of people of the established middle class, new affluent workers,
traditional working class and precariat. The relationship is Uu-shaped with respect to the -
proportion of people of the emergent service worker class. The technical middle class
differs from the established middle class with respect to economic capital (much higher),
but is distinguished above all by its relative social isolation and cultural apathy. It is
enriched by people doing research, scientific and technical forms of work with graduates
from established and prestigious universities with strong reputations for science (217), as
compared with the established middle class that has an enrichment of people in the
professions or management. This might suggest that economically secure, scientifically

educated individualism may therefore be protective against obesity.

The relationships of obesity with classes more closely based on inequality (elite,

established middle-class, technical middle-class, new affluent workers, traditional working

class) by the Savage et al schema (17) shows similar results to associations made with

the NS-SEC indicators, although the r squared value is lower (adjusted R square: 0.51

(Savage el al); 0.69 (NS-SEC)). The value of using the Savage et al (17) schema is that it

reveals the relationship between insecurity and adult obesity, which the NS-SEC cannot.
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New affluent workers largely come from non-middle class families and few have been to

university (217), and it is likely that they are similar in social background to the traditional

working class, only younger on average. Fhey-include-people-of-the following-professions:-

house-values-thatare-similarto-them(24-It is perhaps unsurprising that adult obesity

rates are higher in the local authorities that have higher proportions of this class, as with

the traditional working class. The U-shaped relationship between obesity rates and
proportions of emergent service workers in local authorities may influenced by data from

those authorities where high proportions of this class are accompanied by high or middling

proportions of the elite and technical middle classes-{fer-exampleLincoln—TFower
Hamlets,-Bright-and-Hove, Newcastle,-and-York). The new affluent workers and traditional

working class are similar in social background, the former being younger. The former have
fewer savings and higher income than the traditional working class, but have house values
that are similar to them (217). The established middle class is a provincial formation,
residing mostly outside of the Southeast of England and mainly away from large towns or
urban environments. Their rural presence goes some way to explaining the high obesity

rates in some rural local authorities-such-asTFamwerthSwaleand Nuneaten-and-

Bedworth. The precariat class is insecure and is enriched with cleaners, carpenters and

joiners, caretakers, shopkeepers and retail cashierseare-workers-as-wel-as-with-cleaners-

shopkeepers-and-retail-cashiers, but with a proportion of people of ethnic minority that is

similar to all classes apart from emergent service workers, and the elite (among whom the

proportion is low). Local authorities with above average proportions of the precariat are

both urban and rural, and have significantly higher rates of obesity than those with

average or below average proportions of them. Local-autheorities-with-the-highest
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16 The geography of obesity is associated with differing forms of deprivation between post-
18 industrial and more rural areas (8), as well as differences in the proportions of people of
20 different socio-economic position (3). While complex (8), the distribution of adult obesity in
22 England can be a little better understood when a measure of insecurity is incorporated into

24 analysis of social class and obesity.
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Figure 1. Obesity rates of adults (males and females combined) 2006-8 by different social class categories, as determined
from social, cultural and economic capital (Savage et al 2013)
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Abstract

Objectives

Geographical variation in adult obesity rates have been attributed to variation in social and
economic inequality. Insecurity is associated with obesity at cross-national level, but there is little
empirical evidence to show that insecurity contributes to the structuring of adult obesity rates at the
sub-national level. This is examined in this study across local authorities in England, using a

recently-developed social classification for the British population.

Setting
Modelled obesity rates from the Health Survey for England 2006-8 were related to social class (as
estimated from the BBC's Great British Class Survey of 2011 and a nationally representative sample

survey, across 320 local authorities in England.

Primary and secondary outcome measures

Comparisons of mean obesity rates across Z score categories for seven latent social classes were
carried out using one way analysis of variance. Pooled ordinary least squares regression analyses of
obesity rates by local authority according to the proportion of different social classes within each of
them were performed to determine the extent of geographical variation in obesity rates among the
classes more greatly based on insecurity (emergent service workers, precariat), and those more
closely based on inequality (elite, established middle-class, technical middle-class, new affluent

workers, traditional working class).

Results Adult obesity rates vary negatively across local authorities according to the proportion of
people in the elite (F=39.06, p<0.001) and technical middle class (F=8.10, p<0.001) and positively
with respect to the proportion of people of the established middle class (F=26.36, p<0.001), new
affluent workers (F=73.03, p<0.001), traditional working class (F=23.00, p<0.001) and precariat

(F=13.13, p<0.001). Social classes more closely based on inequality show greater association with
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adult obesity rates across local authorities than social classes more closely based on insecurity.

Conclusions Both insecurity and inequality are associated with the geographical patterning of adult

obesity rates across England.

©CoO~NOUITA,WNPE

14 Strengths and limitations of this study

17 The geography of obesity in England may be associated with differing forms of deprivation
in addition to income and occupation, and this may not be totally captured by the most

22 commonly used measures of social class, including the National Statistics Socio-

24 Economic Classification (NS-SEC). While the study is based on data from the Health

26 Survey for England, the modelled estimates of adult obesity rates by local authority

28 combine data on males and females and it was not possible to test for gender effects in
30 this analysis. Use of this data minimises selection bias on obesity rates. , six local
authorities were excluded from analysis because numbers were too small to construct a

distribution of social class by the new schema. These were rural local authorities which
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37 were likely to have had an enrichment of people of the precariat and traditional working

39 class.

43 The new social class schema adds the dimension of insecurity to social class analysis in
Britain, which makes it attractive for examining the relationships between insecurity and
obesity at a lower level than the cross-national one. The study shows that insecurity, in

50 addition to inequality, is associated with the geographical patterning of adult obesity rates
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INTRODUCTION

Obesity rates among adults in England have risen greatly since the 1990s, more so
among manual working classes than non-manual working classes (1,2). Regional
inequalities in obesity rates in England have also become established and persistent
across recent decades (3,4,5), income inequality grew in some parts of the country and
declined in others (6). There are large regional variations in obesity in Britain (3,7), which
have been explained as being at least in part due to variation in proportions of the
population of low social class across the country (8). The geography of obesity in England
may be associated with differing forms of deprivation (8) in addition to income and
occupation, and this may not be totally captured by the most commonly used measures of
social class (9), including the National Statistics Socio-Economic Classification (NS-SEC).
The NS-SEC is based on employment relations, classifying at opposite ends of the
spectrum occupations according to levels of trust, independent working practices and
delegated authority, to occupations based on labour contracts with very little control (9).
Inequality affects health and well-being and influences obesity rates (10) by a number of
related mechanisms, including effects of hierarchy, irrespective of income. One
explanation for the higher rates of obesity among lower social classes in western societies
has one of generally increased purchasing power, declines in food prices, and of the high
energy-density, low nutrient quality of food available to people of low socioeconomic
status (11). Others relate it to subordination stress (12, 13) and economic and social
insecurities of differing types (14, 15). The putative link is between insubordination stress

and eating behaviour (13, 14, 15,16).

Both economic insecurity and economic inequality have been shown to be similarly
associated with obesity among males and females at the cross-national level (14).

Economic insecurity can be characterised by the likely continued economic solvency of a
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L £
2 person or population into the future, according to likelihood of continued employment, o
3 g
4 welfare provision, savings, and pension, among others. Economic inequality is the 3
5 @
6 variation between people or populations in their incomes and assets. The present analysis g
7 =
8 combines data on geographical variation in obesity rates among adults (males and %
9 Q
QD
ig females combined) in England in 2011-2012 with regional variation in social class 2
o o
3 P
ig according to the new schema of Savage et al (17) to examine the extent to which % Q
o =
14 g
15 insecurity, as well as inequality, contributes to geographical variation in adult obesity rates é: %
16 S '(E
17 in England. S
18 s B
20 ¢
21 METHODS s 8
22 a S
gi Data on adult obesity by local authority come from the Health Survey for England (HSE) E &
=
25 wn M o
26 between 2006-2008 (18), and was a general population sample of 47,398 adults, % QE
—=Q
27 AN
28 representative of the whole population at both national and regional level. These are g% -‘;
29 CEE
30 model-based estimates of adult obesity rates at the local authority level for males and cw3
31 238
gg females combined, using HSE, Census and other data, carried out by the National Centre 35'3
ot
TS
gg for Social Research and commissioned by the Department of Health (18). The analysis g 53
=m=
EXY)
2? was guided by the social class mapping undertaken by Savage et al (17) at the local Eg.vg
38 . . . > 3
39 authority level. The model-based estimates of adult obesity rates are the only ones = ?5;
40 3 2
41 available at the local authority level for England. They combine data on males and @ _g
42 ® 0
43 females, and the author sought disaggregated data by local authority and gender from the § %
44 3 o
42 modeller of the HSE data, but was informed that gender-based analyses had not been ) ;
4 - 3
(¢ @
j; commissioned nor undertaken (Peter Scarborough, personal communication). Thus it was % 5
S N
gg not possible to test for gender effects. % §
on Q
51 -
52 «E
53 y 3
54 The model of class was developed from the BBC's Great British Class Survey of over g
55 >
56 160,000 respondents, complemented by a parallel national representative survey, both S
57 o
58 carried out in 2011 (17). It is a parsimonious differentiation into social classes according to gf
59 c
60 °
i
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three forms of capital - economic, cultural and social — according to Bourdieu’s (19)
analysis of social position according to different types of capital. The Savage et al (17)
schema structures class differently to the NS-SEC. Latent class analysis is adopted by
Savage et al (17) for clustering of six continuous variables: mean status scores of
contacts, total number of contacts, highbrow cultural capital, emerging cultural capital,
income and assets. Seven social class clusters were identified: elite, who were 21.8% of
the total survey sample, established middle-class (43.3%), technical middle-class (9.5%),
new affluent workers (5.8%), traditional working class (1.6%), emergent service sector
(17.3%), and precariat (0.7%). The social class map of Savage et al (17) expresses the
proportion of each class in the sample by local authority as a Z score from the British
average of the proportion of that class. This classification falls into five categories for the
following classes: elite, established middle-class, technical middle-class, new affluent
workers, and emergent service workers: -1.5 or more, -0.5 to less than -1.5, less than -0.5
to less than 0.5, 0.5 to less than 1.5, and 1.5 or more. The Z score values for the
traditional working class and precariat fall into four categories: -0.5 or more, less than -0.5
to less than 0.5, 0.5 to less than 1.5, and 1.5 or more, because the proportions of these
classes in the overall sample were small (1.6% and 0.7% respectively). In the present
analysis, each local authority was given a score according to Z score category for each

social class, which was used as a dummy variable.

Of the 326 local authorities in England, six of them had numbers that were too small to
construct a distribution of social class by the Savage et al (17) schema, and were
excluded from the analysis. Obesity was classified as body mass index greater than 30kg
per meter squared, and percentage rates of obese adults according to local authority were
used as continuous variables. Comparisons of mean obesity rates across Z score
categories for each of the seven social classifications were carried out and tested for

statistical significance using one way analysis of variance. Pooled ordinary least squares
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1 | | | | | =
2 regression analyses of obesity rates by local authority according to the proportion of o
3 g
4 different social classes within each of them were then performed. This was to determine =
5 @
6 the extent of geographical variation in obesity rates among the classes more greatly based g
7 =
g on insecurity (emergent service workers, precariat), and those more closely based on %
o
QD
ig inequality (elite, established middle-class, technical middle-class, new affluent workers, 2
o o
3 P
ig traditional working class). The Statistical Package for the Social Sciences version 20 was % Q
o =
14 g
15 used for analysis. é: %
16 S 3
17 <3
18 g 2
19 RESULTS oo
20 2 S
21 Obesity rates of adults vary across local authorities in England according to the proportion s §
22 a o
23 of people the different social classes. The relationships are negative with respect to the S E
24 c =
gg proportion of people of the elite (F= 39.06, p<0.001) and technical middle class (F=8.10, § g&
= N
25 9O
% p<0.001), positive with respect to the proportion of people of the established middle class §§ E
~® O
ég (F=26.36, p<0.001), new affluent workers (F=73.03, p<0.001), traditional working class %ig
X c O
1 . . . . so2
22 (F=23.00, p<0.001) and precariat (F=13.13, p<0.001). The relationship is u-shaped with §§§

]

33 osx
34 respect to the proportion of people of the emergent service worker class (F=2.48, p<0.05) 835
35 3mZ
36 (Figure 1 and Appendix Table 1.1-7). EX]
37 e
38 > %
39 5 o
2 2
32 Table 1 gives results of pooled ordinary least squares regression of obesity rates by local § g
jé authority according to the proportions of the different social classes in each authority. As ggJ %
(2. ~
jg many of the social class variables were correlated with each other (for example, local ?T %
46 - 5
47 authorities with high proportions of new affluent workers also had high proportions of the § NA
48 =
49 traditional working class), the regression analysis incorporated tests of multicollinearity. In § §
50 2 o
51 all cases, tolerances were above 0.20 and variance inflation factors below 5, indicating ? >
52 @
gj that there was no significant multicollinarity, and that this did not need to be taken into §
@
22 account in interpreting this analysis. Campbell and Parker (22) similarly found an absence %
«Q
g; of significant multicollinearity when using composite measures of socioeconomic status %’T
59 2
60 o
i
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together with education and occupation. The relative strength of association of each
variable is indicated by the standardized beta coefficients, and is the variable of interest,
although the unstandardardised regression coefficients are also intuitively meaningful.
Including all social classes in the model (model 1), variation in adult obesity across local
authorities is positively and most strongly associated with variations in the proportion of
the population in a local authority that is of the new affluent worker class, followed by the
proportions of the population of the established middle class and the traditional working
class. Separating the classes into those more greatly based on insecurity (emergent
service workers, precariat), and those more closely based on inequality (elite, established
middle-class, technical middle-class, new affluent workers, traditional working class)
(models 2 and 3) shows variation in adult obesity rates across local authorities to be
positively associated with variation in the proportions of the population in a local authority
that are of the established middle class, new affluent workers or traditional working class
(model 2). Model 3 shows, to a greater extent, the relationship between insecurity and
adult obesity. The model explains a much smaller proportion of total variance in adult
obesity rates across regions, but remains statistically significant. The proportion of the
precariat is positively associated with adult obesity rates, while the proportion of emergent

service workers is not.

DISCUSSION

At the cross-national level, both economic insecurity and inequality have been shown to
be associated with obesity (14, 23, 24), and the present study takes this analysis to the
lower level of within-country comparison of social class and obesity rates across local
authorities. It shows that geographical variation in adult obesity rates in England can in

part be attributed to variation in social class based on insecurity as well as inequality.

Employment relations remain very important to structuring socioeconomic position (25),
but the nature of employment has changed in recent decades. With increasing
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L £
2 mechanisation and adoption of technology into many occupations, it has become more o
3 g
4 difficult to segregate manual from non-manual occupations. At the upper extreme of socio- 3
5 @
6 economic position, there has been a growth of high-income individuals who have g
7 =
g collectively commanded a greater proportion of overall income and wealth in England in %
o
QD
ig the 2000s than in the 1980s (26). They remain the most economically secure section of 2
o o
3 P
ig the population by far. At the lower end of socio-economic position, service workers with % Q
o =
14 o
15 poor work security, and a precariat that suffers not only from job insecurity but also identity é: %
16 O
17 insecurity and lack of time control (27) have emerged. There is a new elite class, whose E 2
18 > R
19 wealth separates them from an established middle class, a class of technical experts and =5 §
20 o R
c P
g; another of new affluent workers. In addition to an ageing traditional working class, there is s 8
e 3
gi a precariat characterised by very low levels of capital of all kinds, and a class of emergent E &
om=
Q
gg service workers, whose work security is low. E gf,
27 TS
28 83p
> 53¢
30 gos
31 The relationships between obesity and the new social class schema are negative with 5328
32 az8
gi respect to the proportion of people of the elite and technical middle class, positive with 853
>3
© =
gg respect to the proportion of people of the established middle class, new affluent workers, g: =
S
Q- =
g; traditional working class and precariat. The relationship is U-shaped with respect to the > é
39 S o
40 proportion of people of the emergent service worker class. The technical middle class g S
5 O
41 & 3
42 differs from the established middle class with respect to economic capital (much higher), 2 B
43 o 3
44 but is distinguished above all by its relative social isolation and cultural apathy. It is % °
45 s <
j? enriched by people doing research, scientific and technical forms of work with graduates = %
(¢]
R
jg from established and prestigious universities with strong reputations for science (17), as é B
e N
22 compared with the established middle class that has an enrichment of people in the & =
>
52 Q
53 professions or management. This might suggest that economically secure, scientifically %
54 o
55 educated individualism may therefore be protective against obesity. g
56 g
57 £
58
50 ]
60 o
i
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The relationships of obesity with classes more closely based on inequality (elite,
established middle-class, technical middle-class, new affluent workers, traditional working
class) by the Savage et al schema (17) shows similar results to associations made with
the NS-SEC indicators, although the r squared value is lower (adjusted R square: 0.51
(Savage el al); 0.69 (NS-SEC)). The value of using the Savage et al (17) schema is that it

reveals the relationship between insecurity and adult obesity, which the NS-SEC cannot.

The geography of obesity is associated with differing forms of deprivation between post-
industrial and more rural areas (8), as well as differences in the proportions of people of
different socio-economic position (3). While complex (8), the distribution of adult obesity in
England can be a little better understood when a measure of insecurity is incorporated into

analysis of social class and obesity.
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Table 1. Ordinary least squares regression of obesity rates by local authority according to proportion of different social classes therein.
Footnote: model 1: all social classes; model 2: social classes more greatly based on inequality (elite, established middle-class, technical middle-class, new
affluent workers, traditional working class); model 3: social classes more greatly based on insecurity (emergent service workers, precariat). ***p<0.001,
**p<0.01, *p<0.05

Model 1 2 3
Variables B beta T B beta T statistic B beta T statistic
statistic

Elite -0.117 -0.036 -0.551 -0.168 -0.052 -0.904

Established 0.633 0.181 3.477*** | 0.606 0.173 3.571%**

middle class

Technical -0.087 -0.024 -0.551 -0.096 -0.027 -0.621

middle class

New affluent 1.343 0.433 7.106™** | 1.399 0.452 7.664***

workers

Traditional 0.622 0.182 3.968*** | 0.626 0.184 4.035%**

working class

Emergent 0.014 0.004 0.084 -0.021 -0.006 -0.116
service

workers

Precariat 0.235 0.066 1.507 1.170 0.329 6.087***
Constant 16.712 9.160*** 17.313 13.048** | 21.884 35.213***
Observations 320 320 320

Adjusted R- 0.50*** 0.51*** 0.11***

squared
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Strengths and limitations of this study

The geography of obesity in England may be associated with differing forms of deprivation

in addition to income and occupation, and this may not be totally captured by the most

commonly used measures of social class, including the National Statistics Socio-

Economic Classification (NS-SEC). While the study is based on data from the Health

Survey for England, the modelled estimates of adult obesity rates by local authority

combine data on males and females and it was not possible to test for gender effects in

this analysis. Use of this data minimises selection bias on obesity rates. , six local

authorities were excluded from analysis because numbers were too small to construct a

distribution of social class by the new schema. These were rural local authorities which

were likely to have had an enrichment of people of the precariat and traditional working

class.

The new social class schema adds the dimension of insecurity to social class analysis in

Britain, which makes it attractive for examining the relationships between insecurity and

obesity at a lower level than the cross-national one. Theis study shows uses-nationally-

representative-data-and-shows-that insecurity, in addition to as-well-as-inequality, iste-be

associated with the geographical patterning of adult obesity rates across England.
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INTRODUCTION

Obesity rates among adults in England have risen greatly since the 1990s, more so
among manual working classes than non-manual working classes (1,2). Regional
inequalities in obesity rates in England have also become established and persistent

across recent decades (3,4,5), income inequality grew in some parts of the country and

declined in others -

of England-saw-declines-in-income-inequality-(6). There are large regional variations in

obesity in Britain (3,7), which have been explained as being at least in part due to variation

in proportions of the population of low social class across the country (82rew-Meon-etal
2007). The geography of obesity in England may be associated with differing forms of

deprivation (8)_in addition to income and occupation, and this may not be totally captured

by the most commonly used measures of social class (9), including the National Statistics
Socio-Economic Classification (NS-SEC). The NS-SEC is based on employment relations,
classifying at opposite ends of the spectrum occupations according to levels of trust,
independent working practices and delegated authority, to occupations based on labour
contracts with very little control (9). Inequality affects health and well-being and influences

obesity rates (10) by a number of related mechanisms, including effects of hierarchy,

irrespective of income. One explanation for the higher rates of obesity among lower social

classes in western societies has one of generally increased purchasing power, declines in
food prices, and of the high energy-density, low nutrient quality of food available to people
of low socioeconomic status (11). Others relate it to subordination stress (12, 13) and
economic and social insecurities of differing types (14,_15). The putative link is between

insubordination stress and eating behaviour (13, 14, 15,16).
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time-control{19)-have-emerged-Both economic insecurity and economic inequality have

been shown to be similarly associated with obesity among males and females at the

cross-national level (14208). Economic insecurity can be characterised by the likely

continued economic solvency of a person or population into the future, according to

likelihood of continued employment, welfare provision, savings, and pension, among

others. Economic inequality is the variation between people or populations in their

incomes and assets. The present analysis combines data on geographical variation in

oebesity rates among adults (males and females combined) in England in 2011-2012 with

regional variation in social class according to the new schema of Savage et al (217) to
examine the extent to which insecurity, as well as inequality, contributes to geographical

variation in adult obesity rates in England.

METHODS
Data on adult obesity by local authority come from the Health Survey for England (HSE)

between 2006-2008 (1822), and was a general population sample of 47,398 adults,
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representative of the whole population at both national and regional level. These are

model-based estimates of adult obesity rates at the local authority level for males and

females combined, using HSE, Census and other data, carried out by the National Centre

for Social Research and commissioned by the Department of Health_(18). The analysis

was guided by the social class mapping undertaken by Savage et al (17) at the local

authority level. The model-based estimates of adult obesity rates are the only ones

available at the local authority level for England. They combine data on males and

females, and the author sought disaggregated data by local authority and gender from the

modeller of the HSE data, but was informed that gender-based analyses had not been

commissioned nor undertaken (Peter Scarborough, personal communication). Thus it was

not possible to test for gender effects.
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24-Theis model of class was developed from the BBC's Great British Class Survey of

over 160,000 respondents, complemented by a parallel national representative survey,
both carried out in 2011 (217). It is a parsimonious differentiation into social classes
according to three forms of capital - economic, cultural and social — according to
Bourdieu’s (1923) analysis of social position according to different types of capital. The_

Savage et al (17) schema structures class differently to the NS-SEC. Latent class analysis

is adopted by Savage et al (17) for clustering of six continuous variables: mean status

scores of contacts, total number of contacts, highbrow cultural capital, emerging cultural

capital, income and assets. Seven social class clusters were identified: elite, who were

21.8% of the total survey sample, established middle-class (43.3%), technical middle-

class (9.5%), new affluent workers (5.8%), traditional working class (1.6%), emergent

service sector (17.3%), and precariat (0.7%). Combining-different-forms-of capital-can-

be-mapped{(9)-The social class map of Savage et al (217) expresses the proportion of

each class in the sample by local authority as a Z score from the British average of the

proportion of that class;-aceerding-tolocal-autherity. This classification falls into five

categories for the following classes: elite, established middle-class, technical middle-class,

new affluent workers, and emergent service workers: -1.5 or more, -0.5 to less than -1.5,
less than -0.5 to less than 0.5, 0.5 to less than 1.5, and 1.5 or more. The Z score values

for the traditional working technical-werking-class and precariat fall into four categories: -
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0.5 or more, less than -0.5 to less than 0.5, 0.5 to less than 1.5, and 1.5 or more, because

the proportions of these classes in the overall sample were small (1.6% and 0.7%

respectively). In the present analysis, eEach local authority was given a score according to

Z score category for each social class, which was used as a dummy variable.

Of the 326 local authorities in England, six of them had numbers that were too small to

construct a distribution of social class by the Savage et al (217) schema, and were

excluded from the analysis. Fhese-wereruraHocalautheorities-in-Lincolnshire Lancashire-

working-elass—Obesity was classified as body mass index greater than 30kg per meter
squared, and percentage rates of obese adults according to local authority were used as

continuous variables. Obesi

important-gender-differences-to-be-found—-Comparisons of mean obesity rates across Z

score categories for each of the seven social classifications were carried out and tested
for statistical significance using one way analysis of variance. Pooled ordinary least
squares regression analyses of obesity rates by local authority according to the proportion
of different social classes within each of them were then performed. This was to determine
the extent of geographical variation in obesity rates among the classes more greatly based
on insecurity (emergent service workers, precariat), and those more closely based on
inequality (elite, established middle-class, technical middle-class, new affluent workers,
traditional working class). The Statistical Package for the Social Sciences version 20 was

used for analysis.

RESULTS
Obesity rates of adults vary across local authorities in England according to the proportion

of people the different social classes. The relationships are negative with respect to the
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proportion of people of the elite (F= 39.06, p<0.001) and technical middle class (F=8.10,
p<0.001), positive with respect to the proportion of people of the established middle class
(F=26.36, p<0.001), new affluent workers (F=73.03, p<0.001), traditional working class
(F=23.00, p<0.001) and precariat (F=13.13, p<0.001). The relationship is u-shaped with
respect to the proportion of people of the emergent service worker class (F=2.48, p<0.05)

(Figure 1 and Appendix Table 1.1-7).

Table 12 gives results of pooled ordinary least squares regression of obesity rates by local
authority according to the proportions of the different social classes in each authority. As
many of the social class variables were correlated with each other (for example, local
authorities with high proportions of new affluent workers also had high proportions of the
traditional working class), the regression analysis incorporated tests of multicollinearity. In
all cases, tolerances were above 0.20 and variance inflation factors below 5, indicating
that there was no significant multicollinarity, and that this did not need to be taken into
account in interpreting this analysis. Campbell and Parker (226) similarly found an
absence of significant multicollinearity when using composite measures of socioeconomic

status together with education and occupation.

_The relative strength of association of each variable is indicated by the standardized-_
beta-_coefficients, and is the variable of interest, although the unstandardardised
regression coefficients are also intuitively meaningful. Including all social classes in the
model (model 1), variation in adult obesity across local authorities is positively and most
strongly associated with variations in the proportion of the population in a local authority
that is of the new affluent worker class, followed by the proportions of the population of the
established middle class and the traditional working class. Separating the classes into
those more greatly based on insecurity (emergent service workers, precariat), and those

more closely based on inequality (elite, established middle-class, technical middle-class,
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new affluent workers, traditional working class) (models 2 and 3) shows variation in adult
obesity rates across local authorities to be positively associated with variation in the
proportions of the population in a local authority that are of the established middle class,
new affluent workers or traditional working class (model 2). Model 3 shows, to a greater
extent, the relationship between insecurity and adult obesity. The model explains a much
smaller proportion of total variance in adult obesity rates across regions, but remains
statistically significant. The proportion of the precariat is positively associated with adult

obesity rates, while the proportion of emergent service workers is not.

DISCUSSION

At the cross-national level, both economic insecurity and inequality have been shown to
be associated with obesity (14, 2368, 24), and the present study takes this analysis to the
lower level of within-country comparison of social class and obesity rates across local

authorities. —It shows that geographical variation in adult obesity rates in England can in

part be attributed to variation in social class based on insecurity as well as inequality.

Employment relations remain very important to structuring socioeconomic position (25),

but the nature of employment has changed in recent decades. With increasing

mechanisation and adoption of technology into many occupations, it has become more

difficult to segregate manual from non-manual occupations. At the upper extreme of socio-

economic position, there has been a growth of high-income individuals who have

collectively commanded a greater proportion of overall income and wealth in England in

the 2000s than in the 1980s (26). They remain the most economically secure section of

the population by far. At the lower end of socio-economic position, service workers with

poor work security, and a precariat that suffers not only from job insecurity but also identity

insecurity and lack of time control (27) have emerged. There is a new elite class, whose

wealth separates them from an established middle class, a class of technical experts and
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another of new affluent workers. In addition to an ageing traditional working class, there is

a precariat characterised by very low levels of capital of all kinds, and a class of emergent

©CoO~NOUTA,WNPE

10 service workers, whose work security is low.

The relationships between obesity and the new social class schema are negative with

16 respect to the proportion of people of the elite and technical middle class, positive with

18 respect to the proportion of people of the established middle class, new affluent workers,
20 traditional working class and precariat. The relationship is Uu-shaped with respect to the -
22 proportion of people of the emergent service worker class. The technical middle class

24 differs from the established middle class with respect to economic capital (much higher),
but is distinguished above all by its relative social isolation and cultural apathy. It is

27 enriched by people doing research, scientific and technical forms of work with graduates
29 from established and prestigious universities with strong reputations for science (217), as
31 compared with the established middle class that has an enrichment of people in the

33 professions or management. This might suggest that economically secure, scientifically

35 educated individualism may therefore be protective against obesity.
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41 established middle-class, technical middle-class, new affluent workers, traditional working

43 class) by the Savage et al schema (17) shows similar results to associations made with

45 the NS-SEC indicators, although the r squared value is lower (adjusted R square: 0.51

(Savage el al); 0.69 (NS-SEC)). The value of using the Savage et al (17) schema is that it

reveals the relationship between insecurity and adult obesity, which the NS-SEC cannot.
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The geography of obesity is associated with differing forms of deprivation between post-
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industrial and more rural areas (8), as well as differences in the proportions of people of
16 different socio-economic position (3). While complex (8), the distribution of adult obesity in
18 England can be a little better understood when a measure of insecurity is incorporated into

20 analysis of social class and obesity.
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Figure 1. Obesity rates of adults (males and females combined) 2006-8 by different social class categories, as determined
from social, cultural and economic capital (Savage et al 2013)

P OO~NOUILAWNPE

0 34
11 M -1.5 or more # -0.5 to less than -1.5

B less than -0.5 to less than 0.5 W 0.5to less than 1.5
12 1.5 or more

F=73.03
p<0.001 F=23.00
p<0.001 F=13.13

14 F=39.06

F=26.36 F=8.10

p<0.001 p<0.001 p<0.001 F=2.48 p<0.001

=
(@]
Percent

32 figure 1
33 173x130mm (300 x 300 DPI)

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby re GZoz ‘0T aung uo /wod (wa uadolway/:dny wols pspeojumod "¥T0Z AN €T UO 0EYY00-ET0Z-Usdolwa/9eTT 0T se paysiignd 1s11) :uado rING

'salIfojouyoal Jejiwis pue ‘Buiureny |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdoo Aq paloalold

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

and sales

BMJ O é ]
pen o ©
S @

Appendix Table 1.1. Obesity rates of adults (males and females combined) 2006-08 by differenE,soﬁial class categories as
determined from social, cultural and economic capital (Savage et al, 2013). = E
; 219
Elite: % obese =l I
2|8
Category Z score Number of Mean SDgh S
local S| @
authorities § E?§
1 -1.5 or more 13 26.22 1.8%&%‘,@
3 >
2 -0.5t0 less 64 25.96 2763 9
than -1.5 ;(;E
X ;8
3 Less than 117 24.96 2.28?‘2’ 8
-0.5to less agf'%
than 0.5 E;ig
4 0.5to less 105 22.83 26312
than 1.5 5"’2
«Q - o
5 1.5 or more 21 1934 [ 312 (2
5|8
e
Total 320 24.15 3.08 | 3
-
ANOVA F 39.06 2|8
Significance: p <0.001 3|5
=1 c
Scheffe test: 1v4 (p<0.001) 3 2
post-hoc 1v5(p<0.001) 5|5
differences 2v4 (p<0.001) 2|
2v5 (p<0.001) < | &
3v4 (p<0.001) © | 2
3v5 (p<0.001) @
4v5 (p<0.001) 5
o
=2
3

Most represented occupations in this class: Chief executive officers, IT and telecommunications glirectors, marketing

d

directors, functional managers and directors, barristers and judges, financial managers, dental pragtitioners, advertisin

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm

relations directors

Topanb

g and public

Page 38 of 48


http://bmjopen.bmj.com/

— T

o
Page 39 of 48 BMJ Open 5 %

o T

g 3

=N
1 s B
2 Appendix Table 1.2. Obesity rates of adults 2006-08 by different social class categogl.esgas determined from social,
2 cultural and economic capital (Savage et al, 2013). 2 2

o w
5 R
6 S 5
7 Established % obese .
g middle class: 222
10 Category Z score Number of Mean SD %‘?D E
11 local 839
12 authorities CEE
13 gos
14 1 -1.5 or more 25 20.34 375 [Js8
15 S5 .0
16 2 -0.51t0 less 52 22.24 2.60 |25
17 than 1.5 §$§
18 EREE
19 3 Less than 151 24.57 260 | 505
20 -0.5to less @ =
21 than 0.5 > %
22 5 3
23 4 0.5toless 90 25.58 257 |5 3
24 than 1.5 2 35
25 2 2
26 5 1.5 or more 2 24.65 1.77 | 2 %
27 2 o
28 = 2

Total 320 24.15 309 |2 ¢

29 g 3
30 ANOVA F 26.36 S s
31 3 o
gé Significance p p<0.001 g §
34 Scheffe test: 1v3 (p<0.001) 3 i
35 post-hoc 1v4(p<0.001) 8
36 differences 2v3 (p<0.001) §
37 2v4 (p<0.001) o
38 2
39 g
2 £
42 Most represented occupations in this class: Electrical engineers, occupational therapists, midwives: environmental professionals,
43 police officers, quality assurance and regulatory professionals, town planning officials, special n§eds teaching professionals
jg For peer review only - http://bmjopen.bmj.Com/site/about/guidelines.xhtmtrE
46


http://bmjopen.bmj.com/

BMJ Open Page 40 of 48

1ybluAdoo Aq |

lestas determined from social,

(X;SIoz-uadOqu.

Appendix Table 1.3. Obesity rates of adults 2006-08 by different social class catego

ug

©CoO~NOUITA,WNPE

cultural and economic capital (Savage et al, 2013). 2 §
o w
= O
G 3
o r
Technical % obese c =
middle class: 222
258
=Q
Category Z score Number of Mean SD 23 ~
local 230
authorities o=Z
£25
1 -1.5 or more 14 26.98 2.99 2% §
2 0510 less 47 25.47 | 2.51 2=
than 1.5 Es”c%a
Sm=
3 Less than 149 24.13 3.17 508
-0.5to less @z
than 0.5 z 3
= ©
4 0.5 to less 100 23.26 2.95 ) °
than 1.5 @ 3
s
5 1.5 or more 10 23.08 1.11 2 %
7)) -
3 3
Total 320 24.15 3.09 2 <
@ @
ANOVA F 8.10 S 5
o
Significance p <0.001 S §
[¢]
Scheffe test: 1v3 (p<0.05) b2
post-hoc 1v4(p<0.001) 2
differences 1v5 (p<0.05) 3
2v4 (p<0.01) @
E
£

For peer review only - P"f‘tﬂmmiﬁ}%@%.eoF?‘ﬁ’.l?fi(;irgygte/about/guidelines.xhtmtrE

Most represented occupations in this class: medical radiographers, aircraft pilots, pharmacists, higlzmer education teachers, natural
and social science professionals, physical scientists, senior professionals in education establishments, business, research, and


http://bmjopen.bmj.com/

Page 41 of 48 BMJ Open

%ado[wq,

doo Aq |

Appendix Table 1.4. Obesity rates of adults 2006-08 by different social class categories as detegymined from social,

-'21 cultural and economic capital (Savage et al, 2013). % E
3 3 S
4 New affluent % obese 5 8
S workers: a 9
6 s o
7 Category Z score Number of Mean SD e =
g local 822
. SO N
10 authorities %cgb E
11 1 -1.5 or more 33 19.12 274 | 830
12 552
13 2 -0.5to less 75 22.75 2.42 o2
14 than 1.5 E?%; 8
15 278
16 3 Less than 125 24.79 191 | 2=
17 -0.5to less 85
18 than 0.5 R
19 203
20 4 0.5to less 77 26.18 215 | @- =
21 than 1.5 > %
22 5 o
23 5 1.5 or more 10 27.53 344 | 3 5
24 3 3
25 ® 0o
26 Total 320 24.15 3.09 § %
27 ANOVA F 73.03 S S
28 = o
29 Significance p <0.001 = 5
30 o
31 Scheffe test: 1v2 (p<0.001) 3 6
1v3(p<0.001) S N
32 post-hoc 1v4 (p<0.001) & 8
33 differences 1v5 (p<0.001) 2 o
34 2v3 (p<0.001) Doz
35 2v4(p<0.001) 3
36 2v5 (p<0.001) o
2v4 (p<0.01) 3
37 2v5 (p<0.001) w
38 3v4(p<0.001) =)
39 3v5 (p<0.01) o
40 S
41 o . o E . -
42 Most represented occupations in this class: electricians and electrical fitters, postal workers, plumirs and heating and ventilation
43 engineers, sales and retail assistants, housing offices, kitchen and catering assistants, qualify assurance technicians
44 ®
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtmt=
46



http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

Most represented occupations in this class: medical secretaries, legal secretaries, electrical and etéctronlc technicians, cleaners,
electricians, residential, day, and domiciliary carers

ap s

For peer review only - http://bmjopen.bmj.com/site/about/guidelines. xhtmt—

— T
o
BMJ Open E § Page 42 of 48
o] [¢]
Appendix Table 1.5. Obesity rates of adults 2006-08 by different social class categories as det§rnﬁned from social,

cultural and economic capital (Savage et al, 2013). = E
5 g
Traditional % obese % R
working class: E S
=]
Category Z score Number of Mean SD E &
local 4 5”§
authorities g 8-8
=Q =
1 -1.5 or more 15 21.25 3.74 ha
o030
53¢g
2 0.5 10 less 83 2242 | 3.00 ges
than 1.5 8 %E

Qo
3 Less than 126 24.25 2.57 8§53
-0.5 to less S
than 0.5 S08
> =
4 0.5 to less 89 25.96 2.42 S5
than 1.5 = S
g @
5 1.5 or more 8 25.83 2.55 2 Z
e 3
2 8
Total 321 24.15 3.09 a 3
§' o
ANOVA F 23.00 5 <
Significance p <0.001 g i
5 ©
Scheffe test: 1v3 (p<0.01) SN
post-hoc 1V4(p<0001) ‘(_ED- o
Q
differences 1v5 (p<0.01) 2
2v3 (p<0.001) @
2v4(p<0.001) 5
2v5 (p<0.05) w
3v4(p<0.001) %
«Q
8


http://bmjopen.bmj.com/

Page 43 of 48 BMJ Open

Zuadolwq

rmdined from social, cultural and

%ﬂdoo Aq |

Appendix Tablel1.6. Obesity rates of adults 2006-08 by different social class categories as d
economic capital (Savage et al, 2013).

Emergent % obese
service workers:

=

biydesboiiqig aouaby 1e Gzoz ‘0T aunr uo /wod fwg-uadolwgy/:diy woiy papeojumoq +10Z AN ET UO 0EYF00-ETO

©CoO~NOUITA,WNPE

Yobn 10} BUipnjour ‘1y

wn

Category Z score Number of Mean
10 local
11 authorities

13 1 -1.5 or more 14 22.76

-0.5to less 86 23.70
16 than 1.5

17 3 Less than 139 24.65
-0.5to less
20 than 0.5

21 4 0.5to less 68 24.18
than 1.5

24 5 1.5 or more 13 23.11
26 Total 320 24.15

N
o | w

S S—Foro-tero- oot

n

w
o

w
N
‘sal1bo|puyopl refiwis @ue BulurelPpy | Buluiw®@gp pui1xano] palejal

s (oo lnarinddco yhinaniRincnh
(STra v/ omoc b

N
o1
W N
ok

29 ANOVA F 2.48

31 Significance p <0.05

Scheffe test: none

34 post-hoc
35 differences

43 Most represented occupations in this class: bar staff, chefs, nursing auxiliaries and assistants, assemblers and routine

44 operatives, care workers, elementary storage occupations, customer service occu&ﬁions, musicians
45 For peer review only™ http://bmjopen.bmj.com/site/about/guidelines.xhtmi=


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

g 5
BMJ Open S 5
o T
2 3
s 8
Appendix Table 1.7. Obesity rates of adults 2006-08 by different social class categoﬁesga
cultural and economic capital (Savage et al, 2013). 2 2
o w
g s
Precariat; % obese c E
o SR
ZRTA S
= @
D
Category Z score Number of local Mean SL‘% AN
authorities 23D
=E
1 -0.5 or more 107 22.91 3.4 vE
-
ooy S
2 Less than -0.5 to 126 24.22 3.O§J£5 =
less than 0.5 E’% =
3 0.5 to less than 71 25.49 1.8§1@§
15 @ F
>+
4 1.5 or more 16 25.86 2.093J 5
Total 320 24.15 3.08
e B
ANOVA F 13.13 o E
Significance p <0.001 )
Scheffe test: 1v2 (p<0.01) g
post-hoc differences 1v3(p<0.001) 3
1v4 (p<0.01) &
2v3 (p<0.05) &

Most represented occupations in this class: cleaners, carpenters and joiners, caretakers, leisure arid travel service occupations,
sh%)kee ers ananroprietors, retail cashiers o
For peer review only - http:/bmjopen.bmj

biydeibol|qig aousbyTEGZ0Z 0T SUNT

0]
.com/site/about/guidelines.xhtmi~

s determined from social,

Page 44 of 48


http://bmjopen.bmj.com/

Page 45 of 48

©CoO~NOUITA,WNPE

BMJ Open

Variation in adult obesity rates in England by the new social class schema

Stanley J. Ulijaszek

Reporting checklist
Title and abstract
1a The study’s design is indicated with a commonly used term in the title

1b Abstract gives an informative and balanced summary of what was done and what
was found

Introduction
Background and rationale

2 scientific background and rationale of investigation is explained

Objectives

3 specific objectives are explained

Methods

Study design

4 key elements of study design explained early in the paper

Setting

5 The setting is described giving relevant dates and databases used

Participants

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby 1e GZoz ‘0T aung uo /wod (wg uadolway/:dny wols pspeojumod "¥T0Z AN €T UO 0EYY00-ET0Z-Uadolwa/9eTT 0T Se paysiignd 1s11y :uado CING


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

6

BMJ Open

Not applicable: eligibility criteria and and selection criteria given in publications

associated with primary databases used for this analysis

Variables

7

All outcomes, predictors and potential confounders described

Data sources

8 Sources of data and details of measurement given for each variable interest
Bias

9 Efforts to address potential sources of bias described

Study size

10 Explanation of how study size was arrived at is given

Quantitative variables

11

The way in which quantitative variables are handled in the analysis is explained

Statistical methods

12 a) All statistical methods are described
b) Methods used to examine subgroups and interactions are described
c) Explanation given of how missing data were addressed
d) Sampling strategy considered in publication of original databases
Results
Participants
13 Not applicable, since aggregated data used from collated published databases

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

2

Page 46 of 48

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby 1e GZoz ‘0T aung uo /wod (wg uadolway/:dny wols pspeojumod "¥T0Z AN €T UO 0EYY00-ET0Z-Uadolwa/9eTT 0T Se paysiignd 1s11y :uado CING


http://bmjopen.bmj.com/

Page 47 of 48 BMJ Open

Descriptive data

14 Characteristics of study groups given

©CoO~NOUITA,WNPE

Outcome data

13 15 Summary measures reported

17 Main results
19 16 a) Unadjusted estimates given

21 b) Category boundaries reported

26 Other analyses

28 17 No other analyses done

32 Discussion

Key results

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousby 1e GZoz ‘0T aung uo /wod (wg uadolway/:dny wols pspeojumod "¥T0Z AN €T UO 0EYY00-ET0Z-Uadolwa/9eTT 0T Se paysiignd 1s11y :uado CING

18 Key results summarised with reference to study objectives

41 Limitations

43 19 Limitations of the study discussed

Interpretation

20 Cautious overall interpretation of results given, considering objectives, limitations,

w
o
'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

52 multiplicity of analyses, results from similar studies, and other relevant evidence

56 Generalisability

S8 21 Generalisability of the study results discussed
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Other information

22 No funding other than the salary of the principal investigator was involved
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