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Abstract

In recent decades, the prevalence of physicaligchas declined considerably in many
high-income countries, and this has been linkedsiag levels of obesity and several
weight-related medical conditions such as coromeagrt disease, diabetes and cancer.
There is some evidence that areas experiencingwhest levels of physical activity tend
to be those which have undergone a particularlpngtr transition away from
employment in physically demanding occupationss proposed that such processes of
industrial restructuring may be causally linkeduitexplained geographical variations in
activity patterns. Although the socio-cultural @ates of activity behaviours have been
well studied, none have explicitly attempted toniify components of industrial change

that may impact physical activity.

This thesis addresses the gap in knowledge surmagirttie socio-cultural context of
industrial restructuring by investigating wherewhand why dimensions of industrial
change may impact current levels of physical agtivi England. The research applies a
mixed methods approach using GIS techniques, rewd#il modelling and qualitative
research interviewing. Firstly, the current litewr&t on socio-cultural correlates of health
behaviours is reviewed to present a novel concéframework that hypothesises how
processes between physical activity and indusestructuring may be linked in context.
Subsequently, measures of industrial restructuasgwell as physical activity are
developed to analyse spatial variations in actigagterns across England. The analyses
focus on how employment decline in physically dediag occupations may affect
current levels of physical activity across differectivity domains and relevant macro-
economic time periods. Finally, this research aimget an insight in the mechanisms

underlying the relationship between physical attignd industrial restructuring.

Results from this research showed geographicaatanis with distinctive urban-rural
disparities in levels of predominantly recreatioqélysical activity across England.
Processes of industrial restructuring appearecetadsociated with patterns of physical
activity, although the nature of the associatioffedetd across areas, time periods and
employment types. The results also highlightedolaesible impact of inherited cultures
and regional identities on health-related behago8ocio-cultural factors relevant in the
context of industrial restructuring are likely toopide valuable context in activity-

related research.
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Chapter 1 rméeal Introduction

Chapter 1

General Introduction

Obesity levels in the UK are among the highest imoge (Eurostat, 2011: 121). In
England for example, 66% of men and 57% of womerevewerweight or obesén
2008, and the percentage of obese adults has sectdry about 10% since 1993 (Craig
et al., 2009). As in other high-income countrié, proliferation of the obesity epidemic
has been related to social and economic depriv@dtkinson et al., 2010). Although
there has been a steady increase in levels oftglssiong adults in each social class
since the mid-1990s, this has been highest amaohgseé at the lower end of the socio-
economic strata (Marmot, 2010). This developmenisea significant costs to the
National Health Service; in 2002, the direct cdststhe treatment of diseases related to
overweight and obesity were estimated to be £3ili8ry the largest proportion being
due to stroke (£983 million), coronary heart diged€773 million), hypertensive
diseases (£576 million) and diabetes mellitus (858Bon) (Allender et al., 2007).

Increasing prevalence in overweight and obesityinked to an imbalance between
energy intake and expenditure which, given thedigpiof the epidemic, cannot be
driven by genetic or biological factors (Pearcalet2010). Rapid societal change over
recent decades has resulted in the developmenbbafsogenic’ environments which
promote unhealthy eating patterns and insufficiphiysical activity levels in a

considerable proportion of the UK population. Swinbet al. (1999, 564) define these
environments as‘the sum of influences that the surroundings, oppoities or

conditions of life have on promoting obesity iniudblials or populations”.

'Overweight is defined as body mass index (BMR5kg/nf. Obesity is defined as BMt 30kg/nf
(WHO 2005).

?In this thesis “physical activity” is defined “a:ybodily movement produced by contraction of
skeletal muscle that substantially increases enexggnditure” (Howley 2001, 364).
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On the one hand, there have been significant clsanghe food environment leading to
modifications in eating behaviours. Data for thateth Kingdom suggests an increase in
mean daily caloric intake by 63 kcal from 1970 @84 and by 190 kcal from 1985 to
2002 (Bleich et al., 2008). On the other hand,gHles been a general decrease in energy
expenditure. It has been estimated that the overadin reduction in energy expenditure
over the past 50 years is 250 - 500 kcalfBox et al., 2007). Fox and Hillsdon (2007,
116) list 5 reasons for this reduction, includingnmaiins of occupational, domestic,
transport-related and leisure time activities:

1. fewer jobs requiring physical work as the UK haarafed from an industrial to
service-based economy;

increased labour-saving technology in the homekwaod retail environments;

3. changes in work and shopping patterns — from ltcdlstant — that have resulted in
greater reliance on motorised transport;

4. increased self-sufficiency in the home, includimgegtainment, food storage and
preparation, controlled climates and greater comfor

5. reductions in walking and cycling.

Within the literature, there has been an ongoingatke on the specific relevance of
factors related to diet and physical activity. Tesity system map, presented as part of
the 2007 Foresight Report 'Tackling Obesities: FutGhoices', highlighted that the
reasons for imbalances of the energy equilibriura amwlticausal and interrelated
(Butland et al., 2007). The system map links 10Bakdes that directly or indirectly
influence energy balance to four key determinarit®besity, including the level of
primary appetite control, the force of dietary hapithe level of psychological
ambivalence, and the level of physical activity.thdlugh the map provides a
comprehensive picture of several dimensions andipieifactors impacting obesity, the
underlying mechanisms for many of the pathways rigsd¢ have not been well

understood.

A relatively young and emerging research field witthe broader discipline is the study
of associations between the environment and pHyatavity (Jones et al., 2007). In
particular, there remains a lack of evidence onefffects of the environment on overall
physical activity levels, including activity domainrelated to leisure, work,

transportation and the domestic environment.
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Physical activity and health

There is a wealth of evidence that physical agtistbeneficial to health. Warburton et
al. (2006), for example, summarise how regular @aysactivity contributes to the
prevention of several chronic diseases (e.g., caadcular disease, diabetes, cancer,
hypertension, obesity, depression and osteoporasis) premature death. Within
different physical activity domains, however, soadivities have been described as
more beneficial to health than others. For examgsetain forms of heavy occupational
activity in the manufacturing and mining industrgvie been shown to have negative
health impacts which, in turn, may limit physicdlilgies over the life course (Leino-
Arjas et al., 2004; Ross et al., 2004). Althouglkuee time activities may entail health
risks (Hartog et al., 2011), they have generally oxdy been associated with physical
benefits, but also with improved mental health andetter quality of life (Cameron et
al., 2012; Lee et al., 2008).

Insufficient levels of physical activity in a largeroportion of the population are,
however, of increasing concern for policy makersl &ealth professionals. Physical
inactivity is the fourth leading risk factor for mality in high-income countries (WHO,
2009). It is noteworthy that socio-demographic destare well-established correlates of
physical activity (Gidlow et al., 2006; Trost et,&002). For example, activity usually
decreases with age, is lower in women than mergdawnon-White compared to White
ethnicities, and higher in those at the top vethesbottom end of the socio-economic
strata. Prior research has also observed distengfeographical variations in physical
activity across high-income countries, reflectecioy particularly low levels of activity
in the UK (Sjostrom et al., 2006). In England, érample, based on accelerometry, an
objective measurement of activity, only 6% of memd a4% of women met the
government’s recommendation for sufficient physiesércise of at least 30 minutes of
moderate physical activity on 5 days per week iA®(Craig et al., 2008) Although
temporal trends in physical activity in England gest an upward trend in recreational
sports participation since the early 1990s (Stakmatet al., 2007), this increase is small,
occurs mainly across higher socio-economic clagsdsemains insufficient to close the

energy gap.

3Moderate intensity activity has been defined awiagtundertaken at 3-6 times the intensity of that
of resting, whereby a person experiences increlased rate, breathing rate, transpiration and teusc
fatigue (Sallis and Owen 1999).
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Understanding physical activity behaviours

Prior research has identified a range of factdilsencing activity behaviours. Broadly,
they may be divided into those associated withviddials themselves and those related
to the broader context in which individual behavidakes place. Theories applied in
activity-related research have traditionally beeplied to explain and understand
individual attitudes and behaviours towards physacéivity (Glanz et al., 2008). Social
cognitive theory, for example, emphasises individualities to influence and regulate
health behaviours such as physical activity, wretba theory of planned behaviour is
concerned with individual motivational factors ling health attitudes and behaviours.
In the late 1980s, these models were criticisedpfying little attention to contextual
factors on activity behaviours, and there has sbemn a rediscovery of ecological and
social concepts in activity-related research (Molyeet al., 1988; Stokols, 1992). This
has also resulted into an increased study of hoaracheristics of the physical
environment impact physical activity. Recent evidenhowever, suggests that the
effects of the environment, including for examplémensions of walkability or
accessibility of recreational places, atigty behaviours are relatively small (Joneslet a
2007; Zenk, 2011). This indicates that other lasgale drivers such as societal
conditions may play an important role in understag@ctivity patterns.

Since the mid-1990s, ecosocial theory has congibtd a better understandiofjsocial
determinants of health within populatio$e theory explicitly considers how individual
characteristics as well as physical, social anducail conditions and changes impact
population patterns of health (Krieger, 2001). N&gie et al. (2002, 129), however,
have suggested that there is a lacKadéar theorising about the mechanisms which
might link area of residence and [health outcomesThe authors proposed a new
framework for unpackindthe black box of placeswhich is based on compositional
(characteristics of individuals), contextual (ogpaity structures in the local physical
and social environment) and collective explanatidite latter add characteristics which
are concerned with socio-cultural and historicahtiiees of places and offers an
additional perspective to explore area effects ealth (Macintyre et al., 2002; Stafford
et al., 2007).
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Socio-cultural context and physical activity

The range of socio-cultural factors that have biglemtified in the literature have been
classified into social roles and relationships (tahistatus, care giving role, motherhood),
ethnicity and cultural factors (ethnic backgrounaid socio-economic status (work role,
income, education level, occupation) (Ball et 2DP5). The socio-cultural context of a
neighbourhood is known to play an important roleinfluencing physical activity
(Berger et al., 2009; Mavoa et al., 2008) and casepfthe political, economic, ethnic
and religious history of a community [which inclsfi@orms and values, the degree of
community integration, levels of crime, incivilgiand other threats to personal safety,
and networks of community suppo(Macintyre et al., 2002, 131).

There is some evidence from the UK that levelstofsgcal activity might be related to

factors associated with socio-cultural change. @irtee most incisive large scale drivers
that impacted political, economic, demographic social dimensions of community life

has been the transformation of occupational strastwver recent decades. This
particularly includes the transition from employrh@nindustrial occupations towards a
service-based and information-orientated societys Tevelopment did not only drive
considerable socio-cultural changes (Altena et 2002), but also the widening of
income and health inequalities. These inequalifies not only persistent, but much
higher today compared to the 1960s and show afisigni increase from 2000 to 2008
(Government Equalities Office, 2010; Hacking et &011). Furthermore, there are
distinct social and spatial variations in healthicomes that mirror those of socio-
economic developments. For example, a relativeridestion in health has been shown
particularly in areas of the UK experiencing eféect industrial decline during the 1980s
(Mitchell et al., 2000). In terms of physical adyy Ellis et al. (2007) reported

particularly low activity levels for residents ofom@ northern industrial towns in

England. However, the underlying mechanisms for glaisible relationship between
socio-cultural factors relevant in the context nélustrial restructuring and physical

activity have not been well documented and remaigelly unexplained.
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Aims and objectives

This thesis investigates how the socio-culturaltexinof industrial restructuring may
impact current levels of physical activity for aguin England. The main research
question is therefore concerned with geographieatepns as well as socio-cultural
dimensions of physical activity and industrial rasturing:“How does physical activity
vary across England, and how may this be related paiterns of industrial

restructuring?”
To meet the aims of the thesis, five main objesti&ee pursued:

1. To review the current literature on socio-culturafrelates of health behaviours,
and to develop a novel conceptual framework thaothesises how processes
associated with industrial restructuring and phglsectivity may be linked in
context (chapter 2).

2. To develop a measure of industrial restructuring atudy how geographical
variations in this measure may be associated withent levels of physical
activity (chapter 3).

3. To develop a direct measure of aggregate populgtiysical activity and use
this measure to investigate geographical variationsecreational activity and
walking patterns (chapter 4).

4. To assess urban/rural differences in associatiehsd®n industrial restructuring
and recreational physical activity (chapter 5).

5. To obtain an insight into the potential causal naetéms underlying any
relationship between physical activity and indastrestructuring (chapter 6).
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Methodological overview

This thesis applies a mixed methods approach ugeagraphic information system
(GIS) techniques, statistical analyses includindtilemel modelling, and focus group
interviewing. Spatial analyses, including mappingd aGIS techniques, as well as
multilevel modelling have a well-recognised histamyhealth-related research (Blossom
et al., 2011; Pickett et al., 2001; William et a&009). For example, a combined
approach using accelerometry, global position sysf€PS) and GIS techniques have
been used to follow, map and evaluate activity lehas in school children (Jones et
al., 2009). Multilevel modelling is a broadly amgdi method in health-related research
and provides the tools to separately assess gewap éffects on individual health within
hierarchically structured data (Pickett et al., POOWith respect to activity related
research, numerous studies have used this techticquealyse data where, for example,
individuals are nested within administrative areddocal government (e.g. Yu et al.,
2011). These types of analysis have contributea better understanding of social and
environmental determinants of health and healthtedl behaviours (Berkman et al.,
2000).

Focus group methodologies have been widely applied investigate public
understanding of and attitudes towards health bebhes/(Kitzinger, 1995). Focus group
discussions have been defined“ps] a one-off meeting of between four and eight
individuals who are brought together to discuss artipular topic chosen by the
researcher(s) who moderate or structure the disonss (Bedford et al., 2001: 121).
Hoebeke et al. (2008), for example, have recerggdwgroup discussions to explore and
understand barriers towards physical activity ini@@conomically deprived women. In
comparison to other methods such as in-depth iet®imng, focus group research reveals
the participants’ attitudes, beliefs and experisnicea collective way within a setting
where behaviour takes place (Gibbs, 1997). Withad¢ontext of this thesis, the group
discussions focussed on particular community sgdtiwhere participants were
encouraged to discuss day-to-day activities an@mapces which could not have been
explored through the application of individual iiews. Dependent on the sensitivity
of the topic, group dynamics have furthermore ttheaatage to encourage discussions

amongst participants who would be reluctant to ippdte in one-to-one interview
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situations or feel that they have nothing to ctntié on their own (Hopkins, 2007,
Kitzinger, 1995). Group processes can thereforgp mespondents to articulate their
experiences in relation to others, elaborate oasdgnd opinions facilitated through
contributions from others, highlight community piiees, and identify group norms and

cultural values.

Due to the relatively small number of participamtse concern related to the application
of focus group research is the transferability lné results to the wider population
(Cameron, 2005). A well-established way of dealmth this is the combination of
quantitative and qualitative methods which can gleva more comprehensive means to
study a complex research question than each methatsd own (Creswell et al., 2007).
The value of mixed methods approaches has beendesibnstrated in health-related
research (Mitchell et al., 2009; Trochim et al.023)) as they can provide a better
understanding of how and why particular local cet#eshape key health behaviours of
interest.Focussing on particular health behaviours, Paed.€R011) applied qualitative
interviewing and generalised estimation equations irivestigate dietary beliefs,
preferences, and practices regarding healthy feottsn ethnic minority groups. Lebel
et al. (2011) used concept mapping, including fogrmip research, multidimensional
scaling and cluster analysis, to investigate stakieins’ perceptions of factors associated
with physical activity and diet. Their findings aitm provide a better understanding of

how and why particular local contexts shape werghdted behaviours.

In terms of knowledge-generation, the combinatidnqoantitative and qualitative
methods does not only provide a better understgndinmore general trends and
associations relevant for a large study sample lwban be representative for the whole
of the population, but the material generated fifocus groups can add specific and
place-related meaning to the quantitative pattebserved. Based on survey responses,
the quantitative analysis of this thesis aims tovigle a better understanding of where
and how activity patterns may vary across spae@Eepand populations. The subsequent
focus group analysis adds to these findings byignog a deeper understanding of why
these patterns occur. All analyses presented aedbaither on secondary data sources

or data collected during field work.
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Secondary data sources

This thesis uses data from three main data soutitediealth Survey for England, the
Active People Survey, and the Great Britain His@lriGIS project. The analyses are
undertaken at the scale of Local Authority Disgi€LADs). LADs are basic units of
local government in England with an average popmradf 139,000 residents. In 2001,
England was divided into 354 LADs, including nontropolitan districts, metropolitan
districts, unitary authorities and London borou@B$fice for National Statistics, 2001).
LADs are widely used units in health-related reslkeas they provide adequate study
power and have responsibilities for local serviaeduding economic development,
public health and leisure facilities (Doran et 2D06). Further, they have been shown to
provide a meaningful scale to represent induststilictures and labour market
characteristics (Chevan et al., 2000; Mitchell let 2000). A brief introduction is now
provided to each of the main data sources.

The Health Survey for England

Undertaken since 1991, the Health Survey for Erjl&@hSE) comprises a series of
annual surveys that include information on variaspects of population health (NHS
Information Centre, 2011). A representative numtierandomly selected adults aged
16+ who are interviewed at their homes are surveysth year. Methods of recruitment,
the full sampling strategy and the derivation o thctivity outcomes are described
elsewhere (Craig et al., 2008 & 2009; NHS Inform@atCentre, 2011). This thesis uses
data from the 2006 and 2008 HSE. As both survegisidie comparable core questions
on self-reported total, occupational, domesticrgatonal and walking activities, it was

possible to pool the datasets to increase the sasige for subsequent analyses.
Active People Survey

Covering the whole of England, the Active PeoplevBy (APS) comprises the largest
series of annual surveys on sport and recreataxctalities in Europe, undertaken since
2005 (Sport England, 2011). The (telephone) sumwag designed to identify spatial
variations in activity participation as well as fdilent population groups. The full
sampling and recruitment strategy is describedmisee (Ipsos Mori, 2006). This thesis
uses data from the 2005/2006 APS, the first arngekirsurvey of the series, including

9
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more than 360,000 randomly selected participantsd ab6+. The survey provides
information on frequency, duration and effort lewékelf-reported recreational activities

and walking as well as a broad range of socio-deapdgc characteristics.
The Great Britain Historical GIS project

The Great Britain Historical GIS project integratésta from a range of surveys in
Britain including, for example, census data sin8811 election results since 1833 and
historical maps from the ¥9and 28 century (Gregory et al., 1998; Southall, 2011;
Southall et al., 2009). Some of these data wermrganised to standardised reporting
areas (Gilbert et al., 2000) which allows comparssof areas over long periods and
provides the possibility to link the data to otlserveys using the same reporting areas.
For the analyses of this thesis, long-term trendsnployment data for three economic
sectors, including manufacturing, mining and adtice, were obtained for the period
1841 - 2001.

Field work

The fieldwork for this research took place in therfd-East of England where a series of
focus group discussions was conducted during Aug04tl. Subsequent analysis is
based on transcribed interview material and on artsburvey collecting socio-

demographic information on all participants. Ethiapproval for the research project
was obtained from the School of Environmental SmsnUniversity Research Ethics

Committee.

10
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Thesis structure

The subsequent thesis is presented as a seriegpefspthat build upon each other. This
work therefore does not include a formal methodaptér, but in addition to the

preceding methods overview, each chapter will sgpbr consider the approaches and
analytical tools applied, present and discussehalts, and provide a critical appraisal of

strength and limitations.

Chapter 2provides the conceptual background for this thésigussing on the United
Kingdom, relevant theoretical context and empirealdence is reviewed to develop a
new conceptual framework linking physical activity the socio-cultural context of
industrial restructuring. Also discussed is thenfeavork’s transferability to other
settings than the UK as well as implications ancbmemendations for future work.
Analyses of subsequent chapters aim to test difteqpathways presented in this new

framework.

Chapter 3sets out to develop a measure of industrial restrutng and analyses how
variations in outcomes related to employment declin physically demanding
occupations may affect current levels of physicelivity across different activity
domains and relevant macro-economic time periodedsn 1841 - 2001. The study
considers long-term trends in employment for thes®nomic sectors, comprising
manufacturing, mining and agriculture. The analisistratified for sex and includes the

domains of total, occupational, domestic, recreati@and walking activities.

Chapter 4focuses on the geography of recreational physictity. The study develops

a direct measure of physical activity based onggnerpenditure and investigates spatial
variations in activity patterns across England. Tdmalysis includes measures of
recreational activity, walking as well as a measfraon-active recreational behaviour.

All results are presented separately for both nmehveomen.

Chapter 5links previous findings to investigate specifigallrban/rural differences in
associations between industrial restructuring amtleational activities as well as those

for walking.

11
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Chapter 60btains an insight into the mechanisms underlyirggplausible relationship

between physical activity and industrial restruictgr The study focuses on the
particular socio-economic and cultural context @enunities with a history of mining

employment. Within the context of industrial deelirchanges in individual as well as
community choices and opportunities towards physactvity are explored, discussed
and evaluated.

Chapter 7summarises the principle findings from this thesiiscusses strengths and
limitations as well as the wider implications faslipy and practice, and highlights areas

for future research.

12
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Chapter 2

Declining physical activity and the socio-culturalcontext of the geography

of industrial restructuring: A novel conceptual framework

Introduction

This chapter provides the conceptual and theotebaekground for the whole of the
thesis which sets out to get a better understarafifgw physical activity varies across
England, and how observed variations may be relatedpatterns of industrial

restructuring. First, the current literature on isawltural correlates of health is
reviewed; subsequently, a case study centred odrited Kingdom is used to present a
novel framework that hypothesises how the procelsstseen physical activity and the

socio-cultural context of industrial restructurimgy be linked in context.
Background

In recent decades, levels of physical activity (RAye declined considerably throughout
many developed countries (WHO, 2006). In Europegi@mple, over 65% of the adult
population does not exercise sufficiently. Low lesvef overall PA have been related to
rising levels of overweight and obesity which ameturn associated with health risks
such as coronary heart disease, type 2 diabetdsemeral forms of cancer (Kopelman,
2007).

In the UK, which we focus upon as a case studyis manuscript, the prevalence of
sufficient PA and walking is significantly lowerah the European average, whilst the
prevalence of sedentariness is higher (Sjostrémh,2006). The 2008 Health Survey for

England suggests that based on self-reported Pj,38%6 of men and 29% of women

13
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aged 16 and over met the government’s recommemdatd at least 30 minutes of
moderate or vigorous activity on not less than filays a week (Craig et al., 2009).
Based on objective accelerometer-based measuremmeR®, activity levels are even

lower; just 6% of men and 4% of women achieveddo®mmended levels in 2008.

In the 1990s, conceptual work coined the téoiesogenic environmentsto describe
physical and social conditions hampering opporiesifor a healthy lifestyle around
dietary and activity behaviours (Swinburn et aB99). Since then, numerous studies
have shown that features of the physical envirortiraech as neighbourhood aesthetics,
safety from traffic, or access to parks and otkergational facilities are associated with
PA (Jones et al., 2009). However, rather littlertion has been paid to the role of social
and cultural factors as potential drivers of PAIisTis despite the fact that the evidence
from the environmental correlates literature sutgésat the influence of the physical
environment on activity levels is rather small @sret al., 2007; Zenk, 2011). This
indicates that large scale drivers such as soam&@imstances may have an important

role in explaining disparities in PA behaviours.

The concept that declines in PA may in part be@ased with large scale shifts in social
and cultural environments is perhaps unsurprisivgrgthat many countries exhibit
distinct gradients in health and health-relatedab&iurs that have been repeatedly
associated with socio-economic inequalities. Wgkin and Pickett (2010) recently
provided clear evidence that health is inversegpesited with income inequality. In the
UK, much prior research has described a persistethtwidening geographical gradient
in health and health-related behaviours (DepartrokHiealth and Social Security, 1980;
Marmot, 2010). Patterns of health have been gdgevairse in the more deprived
northern regions compared to the more affluentrsdatparticular for men and women
working in manual occupations (Blaxter, 1990; Smit®89). Mitchell et al. (2000)
found that respondents living in areas that werghlisi dependent on industrial
employment and that have experienced high job $odse to industrial decline showed
significantly increased odds of reporting ill-héattompared to those where the effects
of job loss were less severe. More recently, Banamrd Popham (2010) report that
employment rates may attenuate inequalities intthh@athin English regions by as much

as 60%. They further suggest that health inegealitare associated with macro-
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economic change and are likely to persist, paditylin those areas where high levels of

unemployment and poor economic recovery remainjarrchallenge.

The transformation of occupational structures ige oh the most incisive large scale
drivers of social change in modern history and Ieen related to multiple interrelated
processes including the implementation of neolibagendas, the globalisation and
liberalisation of economies, technical innovatioas, well as the shift from goods to
knowledge production and service provision (Castetlal., 1994). The process set about
the Industrial Revolution followed by a period oéindustrialisation and industrial
restructuring. Here, we define the terfdeindustrialisation’ as a pronounced
employment decline in industries associated withnumh work such as the
manufacturing and mining sector$éndustrial restructuring’ describes the transition
from a manufacturing based industry to a high tebtigy, service based and
information orientated economy (Bazen et al., 199Hhis economic cycle is a global
phenomenon and has resulted in substantial samlaé@nomic change in areas such as
Europe and the USA (Altena et al., 2002).

Centuries ago, England was the first country taoohice major reforms to the
agricultural sector which resulted in a considezatptowth in productivity, yet made
parts of the agricultural workforce redundant (Bazge¢ al., 1997). Such changes have
been mirrored by a substantial employment declpremarily in the manufacturing
sector, with an overall loss of 5 million jobs beten the late 1960s and the early 1990s
(Castells et al., 1994). In particular, during tt@80s, many of the older structurally
disadvantaged northern industrial conurbations wbedlenged by the effects of severe
deindustrialisation, characterised mainly by coesatile economic decline (Frost et al.,
1991). Indeed, industrial restructuring has beestiieed asthe single most powerful
and direct cause of growing income inequality amel declining fortunes of the working
classes”(Chevan et al., 2000, 365).

Apart from economic aspects, industrial restruomiralso triggered a variety of other
social and cultural changes to personal circumswand overall living conditions that
we suggest have potential relevance to PA. Takwegdefinition of Macintyre et al.

(2002, 131), the socio-cultural context of a nemlmMhood comprisesthe political,
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economic, ethnic and religious history of a comnyfincluding] norms and values, the
degree of community integration, levels of crineeats to individual safety, and the
level of existing neighbourhood supporguch socio-cultural contexts have undoubtedly
been reshaped by industrial restructuring. For gteife-changing events such as a
change in employment status or residence can muaufyersistence of key community
structures and the consequences have been relatgdtterns of living, including
participation in PA (Allender et al., 2008).

There is further evidence from resilience studgdlie explanatory value of considering
socio-cultural dimensions in the context of deiridaksation and health-related

behaviours. Resilience research is primarily comegwith the question as to why some
areas excel compared to others in terms of healttomes despite similar histories of
economic adversity. It investigates the mechanistrish underlie different processes of
adaption (Mitchell et al., 2009). Tunstall et a&2007), for example, illustrated how

English cities such as Birmingham, Nottingham angtpool have mortality rates that

indicate the presence of protective mechanismsrtizgt mitigate adverse effects from
poverty and material deprivation. They showed ttletse areas were particularly
successful in retaining population or attractingvmesidents, possibly preventing social
erosion and consolidating community structures. eDtbtudies from Britain also

concluded that socio-cultural factors such as $ooidesion may be important in

explaining why some areas have been more resilfent others (Doran et al., 2006;
Ellaway et al., 2001; Mitchell et al., 2009; Walstal., 2009).

There is some direct empirical evidence from Engjlsunggesting a relationship between
declining levels of PA and industrial restructuriristamatakis (2007) et al. found a
statistically significant decline in occupationah Bince the early 1990s for both men
and women. Furthermore, there is evidence thatcgzation in leisure-time PA across
those employed in physically demanding jobs istredty low (e.g. Makinen et al.,

2009). Jones and Bentham (2009) hypothesise tmigpadicipation could persist even
after a transition to less physically demandingupetions, which would make the
former manual workforce particularly susceptibleldsv levels of overall PA. Other

studies have investigated spatial variations in ga#ticipation. Early work, based on

body mass index, blood pressure, and respiratargtion, showed that residents of the
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West and the Midlands Regions, both areas whiche haxperienced substantial
industrial decline, had relatively poor fitnessd®er, 1990). Ellis et al. (2007) recently
investigated variations in levels of recreationgh Rcross 39 socio-economically
deprived English communities and reported lowegelke of PA amongst residents of
more northern industrial towns. Several of the litiea they identify have suffered
between 40% and 70% declines in manufacturing eynpat between 1971 and 2001
(Southall et al., 2009). Rind and Jones (2011)stigated spatial variations in levels of
recreational PA across English Local Authoritiehiey found that overall PA and
walking activity was relatively low in more nortiyeurban districts which were, again,

those showing manufacturing declines.

Despite these observations, the underlying mecimani®r this plausible relationship
between PA and industrial restructuring have n@nbeell documented. Nevertheless,
well-established conceptional traditions in the debural and social sciences,
summarised amongst others by McAlister et al. (2@08 Montafio and Danuta (2008),
have facilitated the understanding of individualhé&gour (e.g. theory of planned
behaviour) or guided behavioural interventions .(esgcial cognitive theory). Many
elements of these theories relate to concepteticampass both social and ecological or
area contexts, and these have become increasionglylgr as a means of providing a
conceptual background to activity-related resedBail et al., 2010; Sallis et al., 2008);

hence, we draw upon them here.
The relevance of ecosocial theory within health-related research

Ecosocial theory provides a useful framework fds tiesis as it considers explicitly
how present and historical physical, social, anlfucal conditions and shifts impact
population patterns of health and well-being (Keled?001; McLaren et al., 2005). The
term was introduced in the 1990s by Nancy Kriegamphasising the necessity to
develop multi-level frameworks integrating a dynejtiistorical, ecological and social
perspective on population health (Krieger, 200hisTtheoretical approach stems from
four centuries of epidemiologic research, includibgsic descriptions of disease
mortality (1600s), specific causal pathways of dsss (1700s), comprehensive

approaches revolutionising ideas and practisesaoftation (1800s), broader causal
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models explaining the distribution of communicabiitsseases such as cholera,
tuberculosis, diphtheria, and flu (1900s), as wslan emphasis on the specific, multiple
causes of increasing morbidity and mortality raidated to non-communicable diseases
(1950s) (McMichael, 1999). The central theme foosecial theory is concerned with
population patterns of health and ill-health, inlthg a better understanding of health
inequalities affecting individuals and populatiooger the life course. A life course
perspective highlights the importance of considghow population health is shaped by
the historical period in which individuals live,clnding social, economic, political and
ecological contexts. Early research concerned wigse contexts root back to Louis
René Villermé (1782-1863) who linked population Iie¢o the political and economic
environment, or Friedrich Engels (1820-1895) wh@kasised the impact of childhood
deprivation on adult health (Krieger, 2001). Théslg research generally stressed that
context matters in getting a better understandfrexsting socio-economic gradients in
health.

In the late 1990s, Anthony McMichael highlighteatla particular gap in knowledge is
related to the understanding of the specific comeeges of large-scale, social and
environmental changes on health (McMichael, 199&)e author emphasised the
increasing pressure of economic activity and ovyamting life-styles on the broader
environment, including social and environmentaltesys which are directly related to
human health. Increasing health risks are associatgh the fragmentation and
weakening of labour markets which increasingly asely affect the health of workers
and their families through declining economic ségurand the unequally greater
exposure to occupational health risks and physicali well as socially deprived
neighbourhoods (McMichael et al., 2000). Speciis&s to health include, for example,
diseases related to dietary excesses and seddfgatyles resulting in increasing rates
of obesity and weight-related diseases. McMichaegigssted that research concerned
with population health needs to addrésgo larger-scale dimensions: the reduction of
social and health inequalities and the striving foealth-sustaining environments.”
(McMichael et al., 2000: 495).
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The growing interest in theories and conceptual eteodddressing ecological as well as
social environments has been related to its vaduabhtribution to the development of
multilevel public health interventions (Sallis dt, &2006). Health and health-related
behaviours take place within multiple intertwinedvieonments which need to be
considered when developing strategies and prograrimémprove population health
and tackle health inequalities. Current researobsses persisting health inequalities
across long-term socio-economically deprived a(Bag et al., 2011) and that tackling
these inequalities needs to be embedded in thedifese experience of individuals as
well as in the broader historical context of theaar under study (Curtis et al., 2004,
Ellaway et al., 2011). A classic example of intéigig historical and contemporary
measures associated with health is the study byirfgoet al. (2000) who showed that
contextual patterns of poverty across differentgpaf London have remained persistent
across a century and have associations with comtemppatterns of diseases such as
stroke and stomach cancer. The study exemplifiesgpeg inequalities in health which
highlights the necessity to apply integrative fraragks in order to successfully address
patterns of inequality.

There has been an increasing interest in not omtyissing on how aspects of the
physical or socio-economic environment impact leaihd health-related behaviours,
but on a better understanding of area effectsaeléd the broader social environment
(Popay, 2000). According to Berkman et al. (20@@jor research has shown that the
social environment can influence behaviour by sm@piorms, enforcing patterns of
social control, or influence choices and opporiasitfor specific behaviours. In
particular, it has been claimed that factors relatesocial forces within the family and
community environment may play an equally or evemwerimportant role in explaining
variations in health outcomes than those relatedth® physical environment or
characteristics and life-styles of individuals (Lasn 1998). Within health-related
research, studies related to social capital hawtriboted to a better understanding of
how and why the social environment affects the theal populations and individuals.
Before developing an ecosocial perspective on dhgrigvels of physical activity, the
next section therefore outlines broader conceplste@ to social capital and their

relevance within health-related research.
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Conceptsrelated to social capital and their relevance within health-related research

In its broadest sense, social capital has beemeatefas an important dimension of the
social environment (Kim et al., 2011) and is coneérwith how shared social resources
may be assets for groups as well as individualgalEkt al., 2011). For over two
decades, this idea has been conceptualised inleggigBourdieu, 1986; Coleman,
1990), economics (Putnam, 1993) and political s@enLoury, 1992). In comparison,
its application within health-related researcheigatively new, with a significant increase
of studies on the relationship between social ea@nd health in the early 2000s
(Kawachi et al., 2008).

Defining social capital within health-related res#ahas been challenging due to a lack
of consensus concerning incorporated dimensiornthefsocial environment and their
empirical assessment. Recently, Kawachi et al. §00escribed two different
dimensions in the conceptualisation of social e@pé&mphasising either group or
individual attributes. On the one hand, the “socmthesion-school” refers to social
capital as resources (e.g. trust, norms) availatlin particular groups (e.g. a
community), and this “group-asset” can have paositeffects for individuals. Social
cohesion has been described as “a product of tleguady of physical and social
structure in the community” (Lomas, 1998: 1182). e other hand, the “network
theory” refers to social capital as resources dnatpart of an individual's social network
(e.g. social support). This approach conceptualsmsal capital as a group asset
(e.g. the social network operating within the wodkior home environment) as well as

an individual attribute (e.g. individual reputatjon

Elgar et al. (2011) recently summarised three tygfesocial connections embedded in
the conceptual context of social capitdébnding social capitalinks people who share,
for example, similar socio-economic histories amgegiences which in turn reinforce
social identities and solidarity among specificugr® and communities. Particularly in
socio-economically deprived areas, high levels adiad support through community
networks have been shown to explain why some contiesirare more resilient than
others, despite similar socio-economic circumstariGlbertson et al., 2006; Mitchell et

al., 2009). Bonding social capital has been measuheough indicators such as
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membership in religious, art, musical or charitablganisations as well as sport or
recreational clubs. However, adverse physical amdhtah health effects have been
observed for those continuously providing mentddysical or financial support for
others (Mitchell et al., 2002), and it has beenuadythat an important factor for
promoting health within deprived communities mayrélated tdoridging social capital
or resources beyond those related to similar sabealtities (Kawachi et al., 2008). This
refers, for example, to co-operative connectiortsvben people across different social
classes or race, fostering social inclusion andaguacross the whole of the society.
Bridging social capital has been measured throodltators representing trust crossing
ethnic, religious or cultural boundaries. The firmainceptualisation ofinking social
capital describes differences in power relationships, awsimy residents’ trust in formal
authorities, including political, governmental oedith organisations. Individuals and
communities with high levels of linking social cegpican, for example, access resources
from formal institutions which are beyond the conmiies own financial capacity (e.qg.
community grants for health which aim to supportrgimaalised and disadvantaged
communities through activities reducing the gapealth inequalities) (Nottingham City
Council, 2012).

Social capital is linked to health through a varieif mechanism such as the
establishment of healthy norms within groups, kremge diffusion about health
behaviours, the promotion of healthy behavioursugh informal social control and a
decrease in psychosocial stress (Kawachi et a&0Q)2®rior research has shown that an
increase in social capital, conceptualised as dvémast across citizens and group
membership, was significantly associated with lowetal mortality rates as well as
deaths from coronary heart disease and certainsfofrnancer (Kawachi et al., 1997, all
models adjusted for poverty). Social capital hae ddeen linked to a variety of health-
related behaviours including smoking, alcohol comgtion, physical activity, dietary
factors and sexual behaviour. A recent review oociasocapital and health-related
behaviours has highlighted that the social contexteer groups can influence smoking
as well as alcohol consumption, and that low samélesion across neighbourhoods was
significantly associated with increased public diso (Lindstrém, 2008). Public
disorder has also been related to decreasing lefetgcreational physical activity,

whereas patrticipation in social activities has bassociated with healthy diets. In terms
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of sexual behaviours, norms and values establighihih peer groups have been shown
to increase/decrease the risk of acquiring sexulysmitted infections which remain a

considerable public health risk.

Social capital is a valuable concept to operatisagblausible relationships between the
social environment and health. It has also beed ase public health strategy aiming to
reduce health inequalities across persistentlyoseconomically deprived areas (Lomas,
1998). For example, structural improvements witommunities have not only targeted
physical environments or institutional facilitidsjt also aspects of social capital such as
the reinforcement of social cohesion through thevigion and maintenance of safe
physical environments, attractive public meetingcgs or the promotion of social and
recreational activities for the whole of the commiyinNevertheless, interventions
designed to improve dimensions of social capitalehédeen critiqued for shifting
governmental responsibilities towards communitigkis “blaming approach” makes
communities responsible for their own local proldesach as high crime and morbidity
rates, without acknowledging power differentialeated by broader structural and
political forces (Muntaner et al., 2001). As mengd previously, social as well as health
behaviours take place in multiple intertwined eonments, and programmes designed
to tackle particular community issues in isolateme most likely to fail (Mackenbach,
2010).

As Kawachi et al. (2008: 18) summari$e.]social capital does not arise in a vacuum
or magically rain down from the sky on a few sadcfand lucky communities); but
rather, social capital is itself shaped by broadtmuctural forces operating at the level
of communities, such as historical patterns of destial mobility (e.g. influx of
immigrants, shifts in local labour markets), mupaldi investment in housing and local
infrastructure, as well as policies that perpetuegsidential segregation or the planned
shrinkage of services and amenitiehe dimensions described above can be linked
directly to socio-economic, demographic, migratiprultural and political aspects
related to industrial restructuring and patternsl@hdustrialisation. In the remainder of
this chapter, we therefore provide a deeper evaluaif how socio-cultural factors
relevant in the context of industrial restructuricen be integrated within an ecosocial

perspective on changing levels of physical activity
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Developing an ecosocial perspective on changing levels of physical activity

An ecosocial perspective on changing levels of RA only considers individual
characteristics and responsibilities for a suffitie active lifestyle, but explicitly
examines how economic, political and socio-cult@mators impact structural and social
barriers that in turn impede the achievement ofigaht levels of PA across whole

populations.

Based on the ecological model for health promofMnLeroy et al., 1988), in Figure 1
we therefore propose three tiers of consequenceésdastrial restructuring which we
suggest may directly or indirectly be associatetth wieclines in PA. The tiers we have
identified are based around compositional and et socio-cultural concepts and we
therefore present those changes related primariipdividuals and families separately
from those affecting entire areas, although sewdrtle processes are interrelated. In the
figure we depict individuals and families dependeamt manual labour as being
particularly adversely affected by the impact oflustrial restructuring, being forced
frequently to find new sources of income, sometirreglifferent areas (tierl). This
impacts gender relations and family structuresesmomen increasingly contribute to
family incomes. The loss of consolidated economitt social structures could also have
adverse consequences on an individual's psychabgicd-set and general well-being,
or may change former political beliefs (Altena &t 2002). For example, a change in
voting outcomes (tier 2) can affect the politicdimate of entire areas and impact
political strategies to promote environmental aadia improvements (tier 3) (Hobbs,
1992). Neighbourhoods affected by deindustrialisathay experience impoverishment,
and significant changes in their socio-demogragtomposition (tier 2). Subsequent
economic decline and migration can increase sda@mentation and aggravate the

well-being of populations (Altena et al., 2002).
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Figure 1 Examples of socio-cultural changes related to industrial restructuring
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Prior research has investigated the relationshtpvd®n socio-cultural factors and PA
within certain population groups (Mavoa et al., 200r for adolescents and children
(Goncalves et al., 2007). Yet we believe the waysvhich particular socio-cultural
characteristics of a post-industrial society maydiated to variations in PA is an under-
researched question. Based on the impacts idehirfi€igure 1, we present in this paper
a theoretical framework in order to depict how #Haeio-cultural context of industrial
restructuring may be related to the distinctiveggaphy of PA. Our focus is on the UK
for two reasons: compared to many other countiiesprocess of deindustrialisation has
been particularly pronounced (Bazen et al., 198iJl the UK has significantly lower
levels of overall PA compared to the European aeeréSjostrom et al.,, 2006).
Nevertheless, we believe our framework is applieabl all societies that experience
Subsequently, we briefly review existing theordtfmerspectives and frameworks within
the context of ecosocial theory that have attemfitecklate socio-cultural processes to
health. We then move on to present our own framewmking PA to industrial
restructuring which provides the conceptual backgdofor the empirical analyses of
this thesis.
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Previous frameworks integrating socio-cultural conéexts and health

Prior research has developed models integratingo-sattural environments into
broader frameworks linked to health. This providdsasis to identify dimensions which
are likely to impact levels of PA and which areekgnt in the context of industrial
restructuring. The interdisciplinary ecological neb@f four domains of active living
developed by Sallis et al. (2006), for example,vigles a comprehensive model
summarising multi-dimensional influences on PA. Thedel includes socio-cultural
aspects and was designed to synthesise contrisutbrvarious disciplines such as
public health or urban planning to activity-relatessearch. Other models focus on
policy (Schmid et al., 2006) or economic aspecsA€y, 2004), as well as on specific
causal pathways and mechanisms (Panter et al.).28@8 however, subsequently focus
on four models which directly link socio-culturalintensions to health-related
behaviours and have thus provided relevant contextthe development of our

framework.

In their early work, Stokols (1992) listed a contpasive set of socio-cultural factors
related to both personal and environmental fadtorisealth and illness, including the
socio-economic status of individuals or groups,neooic changes, social cohesion and
support, cultural and religious practices, politiedtitudes, and health promotion in
communities. The main purpose of this framework was identification of various

factors being related to personal and environmeraasiderations in health and illness,
but linkages were postulated, and the author stggethe confirmation of linking

mechanisms was a need for future research.

The ANGELO framework (ANalysis Grid for Environmentlinked to Obesity)
encompasses physical, economic, political and sodioiral environments (Swinburn et
al., 1999). These are related to food intake andf®Aboth the individual/family
environment and the wider population. In terms &, Phe socio-cultural macro-
environment includes factors such as a societytisud¢ towards recreation (e.g. a
participating versus ‘watching’ culture) whereag tocio-cultural micro-environment
comprises attitudes related to peers’ activitiesnily recreation, school sports and

safety. The framework has been used primarily atassification scheme for various
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systematic reviews including environmental coredadf PA (Ferreira et al., 2007), and

interventions to promote PA among teenagers (De fdeesal., 2009)

Although earlier conceptual work identified a véyief socio-cultural factors relevant to
the context of health and illness, only recentlyenthese been directly related to PA and
associated behaviours. Stafford et al. (2007) dgesl a framework linking social and
physical environmental characteristics to weigldtezl behaviours and obesity. The
model includes a variety of correlates of PA, the socio-cultural aspects considered
are confined to contexts representing social degrtbr example high crime levels,
which is linked inversely to PA. A comprehensivedabconceptualising socio-cultural
influences on obesity was developed by Ball andw@ral (2005). They classify a
variety of socio-cultural factors into social rolasd relationships (marital status, care-
giving role, motherhood), cultural background (etity), and socio-economic status
(work role, income, education level, occupatiomyjjuing that those factors incorporate
different behavioural pathways. The framework plagas that, within different cultures,
values and beliefs about food, eating, PA and howtyge vary, resulting in different
behavioural outcomes which in turn influence thergg balance and weight outcome of
individuals. The authors clearly position sociotatdl factors as major determinants of
weight-related behaviours and weight outcomesumrsary, prior work has suggested
that future research needs to further develop ieeeand comprehensive methodologies
to better understand the socio-cultural dimensibRA. The importance of identifying
those factors relevant in the context of the sga@aidied is particularly emphasised and

we thus build upon these prior conceptual framewiork

Linking physical activity to socio-cultural dimensions of industrial restructuring

Our new conceptual framework is presented in Figur®ur main outcome is current
levels of overall PA. The framework applies to asluhcross the age spectrum and
highlights three main moderators, age, gender @madicity, as well as general health
status, which alter the strength of the associdietween PA and the dimensions of the
socio-cultural environment considered. We beliekiesé moderators are important
because PA is known to be higher in males tharemales, decreases with age or
physical limitations such as long-term illnessed aaries between ethnicities (Craig et
al., 2009; Fischbacher et al., 2004).

27



8¢

Socio-cultural history of areas
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/ Socio-cultural dimensions of industrial restructuring \
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socio-economic socio-economic position loss of hlghly qugllfled workforce,
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gender relations,

. " loss of social networks
family composition

family structure
political climate,
social fragmentation,
rising crime levels

political concerns/ political beliefs,
areareputation loss of trust, safety fears

Direct major pathway loss of manual jobs
; Indirect major pathways Widening socio-economic inequalities,

unequal opportunities, demoralisation

l
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occupational
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Developmentofobesogenic
environments

|
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General health status

age, gender, ethnicity

— (including for example long-termillness and «—
. psychological mindset)

Figure 2 Framework linking physical activity to socio-culalidimensions of industrial restructuring
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We hypothesise that the socio-cultural environmentthe context of industrial
restructuring impacts levels of PA in two key walygstly, the decrease in occupational
PA is directly related to current levels of over&A. Secondly, two additional
mechanisms operate. On the one hand, overall sgelevels are shaped by beliefs and
attitudes towards PA. These are related to theosadiural history of individuals and
communities prior to the period of deindustrialisat and to the dimensions of
industrial restructuring. Peer, friend and familgtworks establish role models, social
norms and support which vary across different ceiyBerger et al., 2009; Story et al.,
2008). This affects social environments of indiaiuand communities and encourages
either active or non-active behaviours. Indeeckassh focussing on low income groups
and poor neighbourhood environments has highligletdtural backgrounds and local
social environments as key dimensions to understemders to PA (e.g. Warr et al.,
2007). On the other hand, rapid socio-cultural gearincluding significant shifts in
employment patterns and cultural mixes within stoese results in the development of
obesogenic environments which promote insufficiAt. Widening socio-economic
inequalities, unequal opportunities and demoratisatare major pathways linking
beliefs and attitudes towards PA and the developroémbesogenic environments to

overall levels of PA.

Our framework incorporates four interrelated kegisecultural dimensions of industrial
restructuring which may have a plausible impactimsividuals, families and entire

areas: socio-economic aspects, demography andtrmaigréamily structure, and political

concerns and area reputation. Based on recentnsyfitereviews on correlates of PA
and drawing upon literature from the broader headtearch, we explore explicitly how
these dimensions may be related to patterns of\Wéd .acknowledge that many of the
processes described below are interrelated, yethrsake of simplicity we consider

them successively.
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Socio-economic aspects and physical activity

Industrial restructuring impacts the socio-econonciccumstances of individuals,
families and entire areas. Most notably, the mamuakforce frequently experiences a
shift towards the bottom of the socio-economic &ddand areas of considerable
economic decline become unattractive for those afeohighly qualified (Altena et al.,
2002). As a consequence, impoverishment as welea®ralisation can proliferate, and
socio-economic differences increase. This furthezakens economic and social

structures for both individuals and areas (Wilkimgb al., 2010).

Indicators of socio-economic status (SES) suchgsdccupational class, education and
income are known to shape beliefs and attitudesitdsvPA and show predominantly
positive associations with activity levels (Gidlogt al., 2006). Increases in socio-
economic deprivation have been associated with déeelopment of obesogenic
environments via mechanisms such as the likelihobdhaving poor access to
recreational facilities, thus reducing opportursitte engage in PA (Giles-Corti et al.,
2003). Further, low SES has been related to liand working in physically, mentally
and emotionally stressful environments. For the Hidynes et al. (1997) and Beatty et
al. (2005) have shown that adverse labour markeiditons are associated with
increased rates of long-term illness and permasiekhess. This may eventually reduce
the opportunity for a predominantly active lifestyllt has also been suggested that
lifestyles involving recreational PA and other lieghromoting behaviours are seen as
luxury goods and therefore play a minor role fowvéo occupational classes (Candib,
2007; Smith, 1989).

International studies report that participationra@ctreational PA is generally lower in
manual compared to non-manual workers (e.g. CDG0Q2Makinen et al., 2009). Total
PA, however, appears to be relatively similar asrosce, ethnicity and education
subgroups (He et al., 2005). Since industrial vestiring results in a considerable
decline in physically demanding jobs there is adn&® compensate for the loss of
occupational PA by increasing levels of active ¢taand recreational PA. However,

there is little evidence to suggest this occurs.

30



Chapter 2 Physical activity and industrralstructuring

In England, Stamatakis et al. investigated tempoealds in PA between 1991 and 2004
(Stamatakis et al., 2007), and sports participabiemveen 1997 and 2006 (Stamatakis &
Chaudhury, 2008). Although their results indicatesraall upwards trend in sports
participation, this does not generally contributéfisiently to the recommended levels
of PA, occurs predominantly amongst White adultsdag5+ belonging to non-manual,
higher income households, and takes place in gymisfitness clubs. We believe the
absence of evidence for compensatory mechanisms lmeayassociated with the

persistence of cultures of non-participation inreational PA that developed in

communities where high levels of occupation PA wamee prevalent. Disparities may
be amplified as the majority of low income houselsolare unlikely to invest

significantly in cost-related PA.

Demography, migration and physical activity

Deindustrialisation often results in downsizing dnelquently forces individuals and

families to take up work elsewhere. Selective nmigra consequently impacts the
demographic and ethnic composition of areas and resnlt in depopulation and

obsolescence of entire regions (Altena et al., 208@the global level, labour migration

has increased significantly since the 1980s dukdmeed of many countries to fill gaps
in their labour markets. Within the UK, work-reldtenigration has fluctuated since
1946, with peaks in the 1970s and the early 2080t50nly does this have an impact on
domestic labour markets, but also on the demogtaptimposition of populations, as
migrants are usually younger and healthier tharotleeall population (Sriskandarajah et
al., 2004).

In England, there has been a considerable changikeindemographic and ethnic
composition of the population since 1971. Durings theriod, the population grew by
6.5% (Sly, 2009), gaining a considerable proportwnnew residents due to labour
migration within an enlarged EU (Kancs, 2010). @uatly, the North East has the
highest proportion of White British origin, the sed oldest population next to the South
West, the highest population losses and the slogmesting number of residents over
the last 20 years. The North West also has a highagption of White British residents,

recorded high population losses during 1980s a4, %ut a population growth since
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2001, with Yorkshire and Humberside having thedsisgrowing Asian population (Sly,
2009).

There is evidence that these demographic patteensefiected in geographical patterns
of PA. For example, Ellis et al. (2007) showed thlhtout one communities exhibiting
statistically significantly insufficient levels #1A are located within the North East, the
North West, and Yorkshire and the Humber. It has dleen shown that levels of PA in
South Asian residents are relatively low compared the general population
(Fischbacher et al., 2004).

Despite these observations, some of the most dsprivondon boroughs and
neighbourhoods in Birmingham actually show reldyivdnigh levels of PA in
comparison to other areas of the cities (Ellis let 2007). Since the early 1990s,
governmental initiatives, such as the conversiorfoofer industrial and commercial
buildings into new attractive properties, have hambnsiderable impact on demographic
as well as socio-economic patterns in these ar&abkigh proportion of the new
population is male, in their 20’s, economicallyiaetor studying, and of high social
status (Bromley et al., 2007), all characteristassociated with a relatively active
lifestyle. This provides evidence for how the cataof retaining residents and
attracting new populations is likely to impact povgly on an area’s health profile
(Tunstall et al., 2007). It also illustrattew components of our framework, in this case
those associated with policy, can positively imp&# if the pathways allow the

development of environments that are conduciveAo P
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Family structure and physical activity

Between 1971 and 2001 the proportion of marriedptesu declined by 15%, the

proportion of single people increased by 9%, whilke proportion divorced rose by 7%

in the UK (Office for National Statistics, 2009ndustrial restructuring can impact

family structures, change gender relations, faradynposition and the cohesiveness of
consolidated social networks. This has consequefwelevels of PA for both sexes.

Indicators of changes in family structure also stepatial variations: London and the
North West, for example, have the smallest proporeif married couples, and the North
West also has the highest proportion of lone-panentseholds with dependent children
(Office for National Statistics, 2003). These patsemay be associated with reported
low levels of PA (Ellis et al., 2007).

The mechanisms by which these associations mayebergted are complex. Current
evidence suggests that major life events such agage, having children and divorce
can lead to decreases in PA (Allender et al., 2808ywn et al., 2003). Reductions in PA
may result from particular strains on lone-paremigeholds who are more likely to be
women, of lower SES, unemployed, work part-time,lé®gs physically and mentally
healthy, and also tend to engage more often in hgghbehaviours (e.g. smoking, poor
diet, low levels of PA) (O’Neill, 2002). With a détdng labour market for men, women
may also start to more actively contribute to tamify income which can impact the
traditional division of work between the gendersiegwomen financial independence
and invert entrenched power relationships (Josb@22 Nevertheless, there is little
indication that this results in higher levels ofaloPA. Indeed, there is evidence from
Australia of PA declines amongst women taking uprkw@rown et al., 2003),
suggesting that former homemakers do not competisadost in domestic activities or
childcare with other forms of PA. For men, losswadrk results not only in reduced
levels of occupational PA, but can also be assediatith decreasing authority within
the family and neighbourhood. This may adverselpaat psychological well-being
which, in turn, has been associated with decreBge@Vhitelaw et al., 2008).
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Palitical concerns, area reputation and physical activity

The final dimensions of socio-cultural change engassed in our framework are related
to political concerns and area reputation. Indaktestructuring can influence voting
behaviours of individuals which determines the tai climate of regions. This may be
associated with the structure and provision of theadlated resources. Periods of
economic decline can adversely affect strategiegrémote environmental and social

improvements which are in turn related to the rafiom of entire areas (Hobbs, 1992).

Few studies have investigated associations betvpeditical aspects and health or
health-related behaviours. However, there is soat®mal and international evidence
that political climate is related to more genemspects of health (Beckfield et al., 2009;
Doran et al., 2003; Subramanian et al., 2009) dsageto PA (Cummins et al., 2005).

Many associations between the political historyaodas and PA are unlikely to be
directly causal; yet voting behaviours can acthtape regional political profiles and are
themselves strongly shaped by socio-demographicsast-economic factors which

may influence patterns of PA. For example, Thomsbral. (2003) assessed health
effects of the closure of a public swimming poolairdeprived area in Glasgow where
political restrictions on local council resourcesant that insufficient funds were

available to maintain the facility. They showedtttiee closure of the pool was strongly
related to adverse health impacts including redueAd as well as increased mental
health problems linked to the loss of safe actidtwironments and social space for

stress relief.

Social cohesion and social capital play an impadrtate in shaping the reputation of
areas. Both have been shown to have a positivetedfe health-related behaviours as
they contribute to the prevention of neighbourh@odial disorder, consolidate trust,
contribute to knowledge diffusion about health potion, and strengthen informal
social control (Jen et al., 2010; Kim et al., 20P@pay et al., 2003). There is some
evidence from England that some of the socio-caltdeatures integrated in our
framework are likely to contribute to variationshealth and health-related behaviours
in areas considerably affected by industrial decli®@utcomes like individual safety

fears and crime rates have been used as indicatormeasure the effect of area

34



Chapter 2 Physical activity and industrralstructuring

reputation on PA, and prior studies provide evidetiat safety concerns in particular
may be a considerable barrier to PA (Harrison t28107). It is noteworthy that areas
showing relatively high crime rates (London, Yorksrand the Humber, the North West
and the East Midlands) (Walker et al., 2009; Yalet2011) are also those where levels
of PA are relatively low (Ellis et al., 2007).

Finally, the reputation of places is shaped thropgblic opinion and how residents
perceive the decline of their neighbourhoods (Po@#00). Tunstall et al. (2007)

hypothesise that aspects such as a similar histoeconomic decline, long-cherished
community ties and facilities formed in relation former industries (e.g. Working

Men’s Clubs), and shared ethnic and religious itiest are important aspects of
determining a community’s level of social cohesiBlowever, high unemployment, the
loss of highly qualified workforce or depopulatioimdermine these established
structures, contribute to social fragmentationyeéase economic and social insecurity

and stigmatise the reputation of deindustrialise@s (Gourlay, 2007).

Discussion

Whilst prior studies have investigated how compdseri socio-cultural contexts may
relate to broader aspects of health, the novelemoal framework we present has been
developed to facilitate a comprehensive assessmwiemiausible direct and indirect
pathways linking socio-cultural context of induatrrestructuring to PA. In particular,
our framework aims to provide a conceptual backgdoto identify those risks and
protective factors which are not related to sodorm®mic deprivation alone. We
consider how the steep decline of employment inupatons associated with heavy
manual work will directly impact overall levels BA. We also summarise evidence for
distinct geographical variations in activity levelghich are likely not only to be
associated with individual socio-demographic anohemic factors, but which are also
related to the particular socio-cultural contextrafustrial restructuring and decline. We
suggest it is important to focus on these socitucall dimensions to add to the already
well-established correlates of PA. We also beliaveetter understanding of activity

levels across populations within a particular semitiural context could contribute to
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the development of effective PA interventions, anntually to a decrease in the

adverse health consequences of increasingly irealtestyles.

The post-industrial political pathways adopted gny affluent countries, including the
UK and the USA, have tended to create socio-ecoraiyi unequal societies, and
problems associated with inequality have been fdoneixhibit distinct social gradients
(Government Equalities Office, 2010; Wilkinson &t 2010). Although this may impact
PA across the whole of the society our framewordghhow it may be most severe at
the lower end of the socio-economic strata wheoteptive mechanisms such as better
job opportunities or safer and more trusting envinents are less likely to operate.
Indeed, Wilkinson and Pickett (2010) have recentgcribed how health differences
within societies are rooted primarily in unequatiseeconomic conditions. It is notable
that Subramanian and Kawachi (2004) report a 105-ygar lag between the
development of inequalities in income and thoskaalth. In the UK, the processes we
have described occurred particularly since the 18#0s and we suggest that they have

contributed to the declines in PA observed since.

This review focussed on the UK, but other countrlesve experienced similar
developments. In the USA, for example, the pergenta people employed in farming
or other blue-collar jobs decreased by almost 6@véen 1870 and 1990 (Sobek,
2006), and overall PA has declined considerablgesib950 (Brownson et al., 2005).
Although the major pathways which impact decliniexgels of PA may be similar across
countries experiencing industrial restructuring damework does focus mainly on
western orientated literature. Within radically ferent socio-cultural settings and
histories, the mechanisms through which these matbwmpact levels of PA may well
have other focal points. Furthermore, we recogtisg when obesity is considered,
changes in dietary intakes associated with indalstestructuring, such as the movement
away from traditional foods and increasing inta@esonvenience food (Carrigan et al.,
2006), are important. The integration of these theoaobesity-related considerations

was, however, outside the scope of our framework.

We have shown that there is a plausible link betweémensions of industrial

restructuring and PA, but there is currently a latkempirical research investigating
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many of the mechanisms described in this wider exdntHence, we also relied on
evidence whiclwas not exclusively specific to PA. Several aspettour framework could
therefore be applied to other health behaviourselikdiscussed general weakness of socio-
ecological approaches (e.g. Sallis et al., 200&weVer, our framework links all of the
evidence discussed clearly to PA and considersaeteprevious and current literature for
that field. To further explore the processes conceptualiséideriramework, it may be of
particular interest to consider individual and eottial effects of changes in
employment status, type of occupation and differeagal histories of industrial
restructuring. This may be useful to elucidate ankl some of the key socio-cultural
features that might distinguish areas with différkistories of industrial decline, thus
helping to shed further light on the question aswtoy strategies to reduce health
inequalities have largely failed to affect healtitammes such as PA (Mackenbach,
2010; Whitehead et al., 2010). There is also pwtkfdr reverse-causation in some of
the associations observed, whereby prior levefsof health in deprived areas result in
job losses may be driving subsequent low leveBAfThis potential process, known as
the “Healthy Worker Effect” (Wen et al., 1983),vizll-documented, and it is therefore
of future interest to disentangle the causal dest of relationships that have been

reported thus far.

To enhance our understanding of causal mechanisrads for comprehensive
longitudinal data and more longitudinal studieséhalso been made (Subramanian et al.,
2004). Longitudinal datasets such as ltealth Survey for Englan{NHS Information
Centre, 2011) or thActive People Surveibport England, 2011) allow the investigation
of extending temporal as well as geographical casmg PA across England (e.g. Rind
et al., 2011; Stamatakis et al., 2008). Projecth s theGreat Britain Historical GIS
(Southall et al., 2009) also provide detailed Itundjnal data on historical changes in
employment patterns that will allow conceptual tie®to be tested. Qualitative work
may further help to obtain a better insight inty kausal mechanisms. Hanibuchi et al.
(2011) recently suggested that community resouacesmore associated with broader
long-term historical and geographical charactessof areas than with contemporary
features of the built environment. In this contéxtnay be particularly relevant to focus
on intergenerational aspects associated with clsangePA behaviour such as the

transformation of traditional family environments.
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From a policy perspective, prior research has fggteéd the importance of developing
complex long-term solutions to improve economic okeey and reduce health

inequalities, and the necessity to relate healdgrwentions to particular local issues and
needs (Shucksmith et al., 2010). Hence, a bettelerstanding of socio-cultural

processes might be particularly helpful for the elegment of successful interventions
to increase levels of PA in areas characteriseiddystrial decline. Over the last decade,
a variety of interventions have been proposeddcese levels of PA in individuals and
across populations (Butland et al., 2007; Williai2809). However, evidence suggests
that the majority of attempts to increase PA ambtigs wider population have been
unsuccessful, at least based on the limited evaluatork that has been undertaken.
Whatever interventions may be proposed in the @jtiir is important that they are

implemented within a political climate that favotingir effectiveness and sustainability.

We emphasise that creating accessible and aff@dablironments which promote PA
requires approaches that address both individuadweurs and the context in which
people live. The promotion of healthy environmehtsthe whole of the society instead
of the expansion of obesogenic environments fosghwho are most socio-economically
disadvantaged remains a major challenge for pddicg practice. Nevertheless, our
framework suggests that environmental modificatddone may not suffice, and that
ways will need to be identified to overcome sodiatriers and attitudes if we are to
achieve a more physically active population. Weppse a focus on ameliorating the
consequences of employment decline in communikias ltave experienced substantial
loses of manual employment may be one fruitful aeeof work. In the remainder of the

thesis, proposed pathways and mechanisms of theewark are empirically tested.
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Chapter 3

Assessing associations between industrial restruectng and domains of

physical activity in England

Introduction

The first empirical chapter of this thesis sets tmtinvestigate how geographical
variations in deindustrialisation may be associawgth current levels of physical

activity across different activity domains and welet macro-economic time periods in
England. With respect to the proposed frameworis, @xplored how the loss of manual
jobs and a subsequent decrease in occupationalcphgstivity over the last centuries
may be associated with current levels of physicivily. This understanding could
provide new evidence for the hypothesised impact sotio-cultural historical

developments on shaping beliefs and attitudes @svahysical activity which may

influence activity patterns till today.
Background

Achieving a health-promoting weekly energy expamditfrom physical activity (PA) of
about 1,000 kcal equates to just one hour of meelenalking five days a week
(Warburton et al., 2006a). However, in Europe nthesn 65% of the adult population is
insufficiently active, and this has been relatethtweasing levels of obesity and related
diseases such as diabetes, heart disease andldevers of cancer (WHO, 2006).
Compared to many other European countries, theoptiop of sedentary residents in the
UK is relatively high, and the proportion of thepptation being sufficiently active is
low (Sjostrom et al., 2006). The average persorksvédss than a mile per day, and
between 1975 and 2009 the average annual walkstgraie decreased by 68 miles, a
decline of 26% (Department for Transport, 2010; Ebal., 2007).
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Recently, Stamatakis et al. (2007) investigatedptaad trends in PA in England and
showed that levels of occupational PA have decteagmificantly between 1991 and
2004. There was a small increase in recreationalaPdss the country during this
period, but this was not pronounced in men from uahisocial classes, lower income
households, and those from non-White ethnic backgis (Stamatakis et al., 2008).
This is of particular concern given that these geoware the ones who are most

vulnerable to the loss of PA from their occupatiBopham et al., 2007).

Using data from the Health Survey for England (HZBP3, Allender et al. (2008)

showed that occupational activity significantly tdsutes to overall PA in English

adults. Further, the contribution of occupationetivaty has been shown to be socially
patterned, with both men and women in manual odeupabeing more likely to meet
the government’'s recommended PA guidelines thair th@en-manual counterparts.
Those in manual occupations, however, show lowezl¢eof recreational activity (Kirk

et al., 2011).

It has been argued that the lower prevalence otational activity in manual classes
could persist even after a transition to less malsi demanding occupations (Jones et
al., 2009), resulting in low levels of overall PA individuals and communities who

have been particularly affected by industrial triamss. Observed decreases in
occupational PA in England, along with many otherdpean countries, have been
related to industrial decline and technological goess, including processes of
automatisation and computerisation. A consequersebieen a considerably reduced
need for heavy manual work, even in areas wherdoyment in heavy industries has

remained relatively high (Bazen et al.,, 1997). Ingland, the demand for manual

employment has long been in decline and over thteckentury this has been particularly
so in the agricultural sector (-92%), manufactur{pgl%) and the mining industry

(-90%) (Southall et al., 2009).

There is overwhelming evidence that health outcoarek health behaviours, including
PA, mirror levels of socio-economic deprivation andquality in ways that cannot be
solely explained by the individual characteristafsthe population under study (e.g.
Cleland et al., 2010; Doran et al., 2004; Krie@®01). Doran et al. (2006), for example,

showed that mining, manufacturing and other indgaisareas had lower life expectancies
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than predicted by their level of deprivation. Rethto such observations, there is some
evidence that processes associated with indusegttucturing may directly impact
health and health-related behaviours. For exanMitehell et al. (2000) investigated the
effect of deindustrialisation on self-reported pghgb health in Great Britain between
1981 and 1991. They found that residents livingri@as that were highly dependent on
industrial employment and that had experienced lagbls of employment decline were
more likely to report physical ill-health comparedthose where the effects of industrial

restructuring were less severe.

In terms of PA, prior research has shown that ezl of more northerly and urban
districts that have undergone a particular stromgnsition from industrial to

postindustrial economies are more likely to redow levels of PA than their more
southerly and rural counterparts (Blaxter, 1990iskt al., 2007; Rind et al., 2011). We
have previously suggested that such disparities fMayassociated with loss of
occupation PA that has not been compensated fordogases in other activity domains
(Rind et al., 2011).

Industrial restructuring catalysed the transfororatiof occupational structures, the
widening of health inequalities and has been onth@fmost incisive contextual large
scale drivers of social change in modern historgweler, there has been rather little
research attempting to assess how patterns of timlusestructuring may affect

observed variations in the prevalence of PA actlsddifferent activity domains. This

study has been undertaken to investigate assawsabietween individual and contextual
correlates of PA related to the context of indastrestructuring. We hypothesise that
levels of PA are likely to be lower in areas whénere has been a history of high
employment as well as high decline in occupatissoeaiated with heavy manual work.
We further hypothesise the relationship betweenstithl restructuring and PA to vary
according to macro-economic change. We hope thatotiicomes of this study will

contribute to a better understanding of where aod Factors related to changes in

socio-economic conditions affect levels of PA asrihe different activity domains.
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Methods

Data

The primary data sources for this study were thaltHeSurveys for England (HSE)
2006 and 2008 (NHS Information Centre, 2011), a6 asethe Great Britain Historical
GIS project (Gregory et al., 1998; Southall, 201%ubsequently, the use of these
sources, which provide the outcomes and exposuasunes analysed, is described.

Physical activity

The HSE is an annual survey drawn from a nationalpresentative general population
sample that includes data on several indicatotseafth and health-related behaviours.
The full sampling methodology and the derivationtleé PA variables is described
elsewhere (Craig et al., 2008; Craig et al., 20@)efly, a random sample of core
addresses are selected from the Postcode Addressaid households are sampled
proportionately across the nine Government Offegians of England. For the survey
conducted in 2006, 14,142 adults aged 16 and oese wterviewed at their homes,
whilst 15,102 were interviewed for the HSE 2008. PA measures recorded and used
for this study were based on self-report. The H&8EBEes for 2006 and 2008 include
comparable measurements of total, occupational,edtioy recreational, and walking
activities, and these two years were combined twige the outcome dataset for this
analysis. For this study, all participants ageat@ above providing information for the
five activity domains were identified, and indivalurecords including information on
these self-reported activity measures as well akvaat socio-demographic
characteristics of each participant were extra@ieah both survey years. These records
were compiled in a database which was the bassutssequent statistical analyses.

The outcome variables provided in the HSE datasetred the frequency and intensity
of activity undertaken in five different domainsA (total PA, walking, occupational,
domestic, and recreational PA) based on reportéditscspells of at least 30 minutes
duration. Total PA in both HSE surveys was measaethe number of days per week

of any moderate and vigorous activity. Overall\attilevels for each respondent were
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categorised as ‘less active’ (<1 day/week), ‘motidyaactive’ (1 to 4 days/week), or
‘highly active’ (5 or more days/week). Levels of lkiag activity were classified
accordingly based on the reported number of dags the last 4 weeks respondents

walked at a fast or brisk pace.

The intensity of reported activities for the otlieree domains was classified based on
MET (metabolic equivalent) intensities categorissd the Compendium of Physical
Activities (Ainsworth et al., 2000). One MET is cidered a resting metabolic rate
obtained during quiet sitting. If respondents dat report any activity of at least 30
minutes duration in a domain they were categora®dnactive’. The classification of
occupational activity levels included consideratasrthe respondents’ reported working
status, perceived intensity levels and the typeawlupation according to the Standard
Occupational Classification (Office for National agstics, 1990). For domestic
activities, participants were given examples ohtjgnoderate and heavy housework,
gardening, and home-improvement activities, andewesked to select those which
equated most closely to their own participatione Tihtensity levels of recreational
activities considered the type and perceived eftarel. A low or high perceived effort
level was defined according to not being or beingad breath during exercise. Based on
estimated MET-values, each respondent’s activityelleis classified as ‘light’
(< 3 METS), ‘moderate’ (3-6 METS) or ‘vigorous’ @METS) for these three domains in
the HSE dataset (Craig et al., 2009). For clarityg aomparison with the domains of
total PA as well as levels of walking activity, wenamed these original HSE headings
into ‘non-active, ‘less active’, ‘moderately activand ‘highly active’ in this article. In
the two surveys utilised, there were only 70 med anwomen who reported ‘high’
occupational PA. Hence, these cases were combintd those reporting moderate

activities.

Each HSE record included a year 2001 Local Authdbistrict (LAD) of residence
identifier. LADs are administrative areas of loggvernment in England, with an
average population of 139,000 residents. In 200&ret were 354 English Local
Authorities, including non-metropolitan districtsmetropolitan districts, unitary
authorities and London boroughs (Office for Natiotgtatistics, 2001). The HSE
excluded any respondents from the City of London2008), the Isles of Scilly and
Berwick-upon Tweed (both 2006 and 2008) due tostinall residential populations of
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these LADs. In England, LADs provide a suitablelsda study variations in health

outcomes as they are large enough to provide ateequaly power, and can be used to
represent labour market attributes such as emplolymieange (Chevan et al., 2000;
Mitchell et al., 2000). The LAD identifier allowettie record to be supplemented with

area-based data on industrial restructuring froenGheat Britain Historical GIS project.

Industrial restructuring

The Great Britain Historical GIS project was inatied to integrate data from a range of
surveys in Britain including travel writing, censkesults and historical maps (Southall,
2007 & 2011). The project aimed not simply to adslena diverse range of statistical
data from the full range of censuses 1841 to 2001,also to enable comparisons of
areas to be made over long periods by re-organttg to standardised reporting areas
and topics (Gilbert et al., 2000). Given the widage of classifications used by the
census, standardisation by topic generally meassnasing historical categories into
simplified aggregate categories (Southall, 20149, @ven then caveats are needed, such

as miners not being separately identifiable inli#81 Small Area Statistics.

Standardisation by area involved three distinatsgies. Firstly, 2001 "Key Statistics"
were used unchanged, covering Great Britain us@®districts and unitary authorities.
Secondly, for 1971, 1981 and 1991 ward-level Siadh Statistics were assembled into
the same 408 LADs using the Linking Censuses thrdume system, which assigns all
data for a ward to the 2001 LAD containing its getme centre (Pateman, 2011).
Thirdly, for all earlier census dates, geographyveosion tables (Simpson, 2002) were
constructed using parish-level census populatiora @d detailed parish boundary
mapping constructed by the project Geographicarination System (GIS) to estimate
what proportion of each historical district's pagidn should be assigned to each 2001
LAD. The geographical standardisation of the histdr census data permitted the
analysis of spatial change in economic outcomessaatifferent time periods in relation

to individual PA outcomes.

For this study we used data comprising, for eaclblid England, long-term trends in
employment data for several economic sectors, @ty manufacturing, mining, and
agriculture for the period 1841 to 2001 (Southallaé, 2009). Following a similar
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methodology to that applied by Mitchell et al. (Bpdn their analysis of industrial
change and self-rated health, we developed a etitariables representing industrial
restructuring. Prior research has shown that od¢mupaharacteristics have relatively
strong associations with PA (Kirk et al., 2011) efdfore, our measures were based on
employment change in employment types associateth weavy manual work.
Employment in manufacturing, mining and agricultwas selected as PA from these
activities is likely to have moderate to vigoroudensities; the average intensity of
agricultural activities is 4.3 METSs, that of coaining is 6.5 METSs, and work intensities
related to the manufacturing sector, such as wgrkna steel mill, have 7.3 METs
(Ainsworth et al., 2000).

To investigate whether different macro-economidqus have a different relationship
with current levels of PA we chose three differénte periods to measure changes in
employment. The first period, 1841 to 2001, encaspd employment change in each
sector over the whole timescale for which data weailable. For employment in
manufacturing and mining the years from 1841 - 1€&dture employment change prior
to severe industrial decline, including the closoffenost of England’s coal mines in the
1980s, whilst for agricultural employment that s#ion occurred earlier (Castells et al.,
1994). Hence, the second time period covered 1841-for manufacturing and mining,
with 1971 - 2001 comprising the third. For agriaudt the second period was 1841 —
1931, and the third 1931 - 2001.

Across all three employment sectors, the measuresnaérindustrial restructuring used
in analysis combined the level of initial employmetefined as the percentage of the
LAD population employed in each of the three emplent types at a particular year,
with the level of subsequent employment changemag be expected, for most LADS,
employment change in manufacturing, mining andcagfure was dominated by decline.
There were, however, some areas of growth. For faaturing (1971 — 2001) growth
was recorded for just 6 LADs, containing a total 286 HSE respondents and for
agriculture (1931 — 2001) there were 384 HSE redeots in 5 LADs. For all other
measurements of industrial restructuring, the nunobeespondents in areas of growth
ranged from 870 in 16 LADs (mining 1841 — 2001) 18,285 in 251 LADs
(manufacturing 1841 — 1971).
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For the purposes of analysis, we classified each lu&sing a 5-category variable for
each employment type: ‘high initial employment/higtiecline’, ‘high initial
employment/low decline’, ‘low initial employmentdh decline’, ‘low initial
employment/low decline’, and ‘growth’. ‘High’ ordw’ initial employment was defined
according to whether each LAD was above or bel@wntiedian initial employment level
for each period. Employment change was measuredloylating the percentage change
during each time period, and again ‘high declined dlow decline’ were based on
whether a LAD fell above or below the median. Tésulting values were mapped using

the ArcGIS 9.3 Geographical Information System (EBR.).

Individual covariates

Information on a range of individual covariatesttimay be associated with PA (Gidlow
et al., 2006; Trost et al., 2002) were availabterfrthe HSE and those included in the
analyses were age in years, gender, ethnicity @Wst non-White), presence of long-
term limiting illness (yes vs. no), and self-assdsgeneral health (very good/good vs.

fair vs. bad/very bad).
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Analysis

Rank correlation [Spearman’s rhe)](was used to explore associations between levels
of total PA and the other activity domains. Inchglia measure of effect direction
(gamma coefficient), we calculated Pearson’s Chasg tests to test unadjusted
associations between levels of PA and the magniafdemployment change in each
sector. Results were stratified by gender as itavdgipated that employment decline in

heavy manual work may have a stronger effect on time&m on women.

To investigate the relationship between PA and simal restructuring, we fitted
multilevel ordinal regression models. Ordered prtopoal odds models applying a logit
link function were used since this procedure alldles derivation of interpretable odds
ratios (Garson, 2009). The coding of the outcom&ltes was ascending (e.g. total PA:
1 =low, 2 = medium, 3 = high), so we modelled lthge odds of low PA versus medium
and high PA.

The modelling procedure comprised two steps. Foh ed the five PA outcomes, the
first model included the full suite of individuabeariates and in the next stage we added
our measurement of industrial restructuring forhreamployment type at each of the
three time periods. Although energy expenditurenfremployment differs by sex, the
fitting of the interaction terms in the regressiondels showed no consistent differences
in association by gender, and therefore the model® not stratified by sex. In null
models, where no explanatory variables were adithede was a statistically significant
variation in outcomes between LADs at the 0.05 level. Therefore, the models were fitted
using a 2-level multilevel structure of individudlevel 1) nested within LADs (level 2All
regression models were fitted in MLwiN 2.23 (Rasbat al., 2011), whilst other
analyses were undertaken in SPSS version 16 (SR$S |

47



Chapter 3 Associationsahmtn industrial restructuring and physical activity

Results

In total, the records of 29,244 respondents ta20@6 and 2008 HSE were obtained. Of
these, 1,830 (6.3%) were excluded due to missitg ola one or more domains of PA.
Hence, the final sample analysed included 27,414tsdOf the included sample, 45%
were male (compared to 49% in the mid-year 2007ujadion estimates for England
(Office for National Statistics, 2010), 27% weresdginder 35 (compared to 24%), and
18% were aged over 64 (compared to 19%). Some @0%pared to 88%) gave their
ethnic origin as White. In total, 24% reported sdimeting long-term illness, and 75%
reported their health as ‘very good’ or ‘good’. tJi% reported their health as ‘poor’.

Table 1 summarises the PA and individual charagttesi of the included sample.

Table 1

Health Survey for England 2006 and 2008 — desegmtatistics for the physical activity outcomes

men women
n=12,255 n=15,159
Outcome variables n % n %
Total physical activity less active 3,767 30.7 5,637 36.5
moderately active 3,632 29.6 5,102 33.7
highly active 4,856 39.6 4,520 29.8
Occupational activity non-active 7,209 58.8 10,275 67.8
less active 2,722 22.2 3,221 21.2
moderately active 2,324 19.0 1,663 11.0
Domestic activity non-active 3,541 28.9 4,401 29.0
less active 1,503 12.3 1,074 7.1
moderately active 7,211 58.8 9,684 63.9
Recreational activity non-active 5,841 47.7 8,259 54.5
less active 615 5.0 833 55
moderately active 1,403 11.4 2,234 14.7
highly active 4,396 35.9 3,833 25.3
Walking activity less active 8,820 72.0 11,407 75.2
moderately active 1,682 13.7 1,722 11.4
highly active 1,753 14.3 2,030 13.4

All of the PA domains were positively associatedimeach other. For men, levels of

total PA showed the strongest association withlseeEwalking p = .514), followed by
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occupational £ =.434), recreational p(=.380) and domestic activitiesp € .301).
For women, levels of total PA also had the strohgesociation with levels of walking
(p = .585), followed by domestip € .397), recreationalp(=.387) and occupational
activities p = .324) (allp < 0.01).

Table 2 shows changes in employment across the pggneds studied. There was an
overall decline for all sectors and across all tipexiods, except for manufacturing
between 1841 and 1971 which reflects the growtprosperity between the 1950s and
early 1970s.

Table 2

Initial employment and employment change in manuféttg, mining and agriculture,
England 1841 - 2001

Employment Year % employment Period of
. . . % change

type (baseline) in baseline year change
1841 31.6 1841 - 2001 -50.6
Manufacturing 1971 35.0 1841 - 1971 10.8
2001 15.6 1971 - 2001 -55.4
1841 3.1 1841 - 2001 -90.3
Mining 1971 1.5 1841 - 1971 -51.6
2001 0.3 1971 - 2001 -80.0
1841 20.7 1841 - 2001 -92.3
Agriculture 1931 6.8 1841 - 1931 -67.1
2001 1.6 1931 - 2001 -76.5

Figure 1 maps the derived measures of industr&fueturing. Across all time periods,
areas with high initial employment in manufacturangd high declines in this sector are
particularly concentrated in the North West andtlpan the Midlands regions. High
initial employment and high decline in mining waatcularly prominent in the North,
and partly in the Midlands and the South West. é&gtural employment particularly

declined in more southerly districts.
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Figure 1

The spatial distribution of industrial restructuriacross English Local Authorities, 1841 — 2001
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Table 3 summarises the direction of effect of unsidid associations between individual
levels of PA and employment change per district.sMassociations indicated lower
levels of PA to be associated with higher employhdatline, with the majority of the
results being statistically significant for domestnd recreational PA. Contrary to
expectations, there was little evidence of thengfie or direction of relationships

differing by gender.

Table 3

Direction of associations between levels of physacéivity and industrial restructuring across
English Local Authorities

Results of the Pearson Chi-square tests
(X%-value, level of significance, direction of effedty]")
Physical activity domain
Period of employment sex total occupational domestic  recreational walking

% change in
manufacturing employment

1841 - 2001 male 7.6+  22.0% - 32.6%* - 21.9* + 15.0% +
female 1.9- 55- 30.6* - 14.9* - 2.3+

1841 - 1971 male 57+ 2.€- 11.2* - 5.C- 10.7* +
female 2.1- 1.¢- 11.7* + 7.79- 8.2+

1971 - 2001 male 7.6 - 13.4** - 79.0%* - 35.8%* + 53-
female 4.5 - 14.0** - 37.5* - 26.6** - 2.+

%changein

mining employment

1841 - 2001 male 14.3** - 2.1- 9.4 - 34.4% - 21.1% -
female 20.8** - 5.%- h.i+ 76.6** - 27.8* -
male 4.€ - 12.3* - 30.2% - 10.2 + 2.5+

1841 - 1971 female 1.4 - 9.1- 18.9% - 8.0 - 5.7 -

1971 - 2001 male 3.1- 56+ 13.0* + 30.8** - 10.5* -
female 11.0* - 4.4 - 17.1% + 10.2 - 18.9** -

%changein

agricultural employment

1841 - 2001 male 0.t - 0.t - 10.6** - 14.2*%* + 2.%2-
female 2.3- <0.1 - 2.2 - 9.6* - 3.3-

1841 - 1931 male 12.1* - 5.¢- 61.3* - 20.5** + 9.5* -
female 9.5 - 3.7- 42.0% - 50.8* - 8.1-
male 12.4* + 3.1- 76.9% + 27.6* + 14.9% +

1931 - 2001 female  18.8** + 3.4+ 55.6% +  43.7* + 19.2 +

"Pearson chi-square: pi*< .01, p < .05;

direction of the gamma coefficient: - indicates @mphysical activity associated with higher
employment decline; + indicates higher physicalvitgtassociated with higher employment decline.
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In regression modelling, all of the individual coredes showed associations with the PA
outcomes, with PA being lower amongst older pa#ots, women (except for domestic
PA), non-White ethnicities, those reporting limginong-term illness, and those
assessing their health as either ‘bad or very leadpoor’ compared to good. After
adjustment for these covariates, the associatiatis imdustrial restructuring from the

regression models are presented in Table 4.
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Table 4

Summary of odds ratios from multilevel ordinal reggion predicting low physical activitfor five physical activity domains

by types and periods of industrial restructuring

Total physical activity Occupational physical activty Domestic physical activity Recreational physical etivity Walking activity
Odds ratio (OR)* OR (n = 27,414) OR @7,414) OR (n = 27,414)
Time period
Manufacturing ¥ 1841-2001 1841-1971 1971-2001 1841-2001 1841-1971 19D1-2 1841-2001 1841-1971 1971-2001 1841-2001 1841-19711-P29P1 1841-2001 1841-1971 1971-2001
high initial employment, high declinel.12* 0.96 1.13 1.13 1.08 1.04 071 0.89 1.07
high initial employment, low decline 1.08 1.09* 1.07 1.00 1.14* 1.08 .051 1.04 1.09
low initial employment, high decline 0.98 0.81* 0.99 0.87* 0.87 .89 0.76** 0.61** 0.83
low initial employment, low decline 0.99 0.84* 0.95 0.90 0.97 10.9 0.88* 0.87 0.93
Mining ¥
high initial employment, high declinel.13 1.07 1.03 1.49** 1.10 71 1.19 1.03 1,17+
high initial employment, low decline 1.04 1.07 1.00 1.32* 1.17* 0.91 1.09 1.10 1.04
low initial employment, high decline 1,10 1.03 nd 1.53* 1.05 nd 1.13 0.94 nd
low initial employment, low decline 1.04 1.00 1.04 1.25* 0.95 1.07 104 0.98 1.09
Time period
Agriculture ¥ 1841-2001 1841-1931 1931-2001 1841-2001 1841-1931 198®1-2 1841-2001 1841-1931 1931-2001 1841-2001 1841-19311-P2981 1841-2001 1841-1931 1931-2001
high initial employment, high declinel.02 1.07 0.95 0.93 0.99 0.77 1.11 1.12 1.40*
high initial employment, low decline 0,93 1.06 0.83 0.97 0.92 70. 1.09 1.07 1.30
low initial employment, high decline 1.05 1.13 0.97 1.03 1.08 0.76 .061 1.06 1.30
low initial employment, low decline  baseline 1.03 1.03 baseline  0.92 0.93 baselne  0.95 1.44*

Coding for the outcome variables:

Total physical activity and walking activity: 1 eds active, 2 = moderately active, 3 = highly a;taccupational and domestic activity: 1 = nonsagtR = less active,
3 = moderately active; recreational activity (spakt= non-active, 2 = less active, 3 = moderataiyve, 4 = highly active.

%< 0.01, < 0.05.

¥Baseline: employment growth; exception: models ‘i&gjture 1841 — 2001”: low initial employment, latecline as basline since there were no areasufthr

nd = no districts observed in cell.
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Although many of the associations did not reackisstzal significance, Table 4 shows
that in comparison to areas of growth, there wengegally higher odds for lower total
PA in LADs with high initial employment, followedybemployment declines in
manufacturing and mining. In areas characterised deglines in manufacturing
employment, residents were generally more likelyejoort lower levels of occupational
PA for all time periods, irrespective of whetheitial employment was high or low.
There were few associations between occupational & change in mining
employment, whilst participants living in areasiwiteclines in agricultural employment
between 1931 and 2001 were actually less likelsefmort lower levels of occupational
PA. The odds of reporting lower domestic activityerer generally increased for
participants in areas with employment decline enmanufacturing sector between 1841
and 2001, and across the manufacturing as welesining sector between 1841 and
1971. Participants living in areas with declinesgricultural employment between 1931
and 2001 were however significantly less likely report lower levels of domestic

activity.

For the recreational PA and walking domains, deslircoupled with high initial
employment in manufacturing were associated wiginéi odds of reporting lower PA.
Again for both domains, respondents living in ared&gre employment in mining had
declined were more likely to report lower PA, withis association particularly strong
for recreational activity and employment changevieen 1841 and 2001. In comparison
to areas of growth, residents of districts charessd by agricultural employment
decline showed predominantly reduced odds for teygplower recreational activity, but
increased odds for reporting lower walking activitjany of these associations were,

however, not statistically significant.
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Discussion

To our knowledge this is the first study linkingfdrent activity domains from a large
national health survey to the historical contextimdustrial restructuring. Although,
partly as a result of the number of tests we uond&rtour findings were somewhat
equivocal, they provide some evidence that a histbindustrial decline in an area may
be associated with lower levels of PA. In particutasidents of districts characterised
by high employment in the manufacturing sector myrithe period of strong
industrialisation in the mid-19th century were mbkely to report lower PA across all
five activity domains and over the time periodsdgtd. Declining mining employment
was generally associated with a decreased likedihof high total, recreational and
walking activity. Residents in areas of agricultulacline were particularly prone to

reporting lower walking activity.

Since all of the PA domains were positively relateih each other, our findings
suggested that there was no evidence of a compeyseffect between the different
types of PA. We also found the nature of the refethips to be generally similar for
men and women. This is interesting insofar as #wime in occupational PA associated
with heavy manual work primarily concerns men. Beehliving in an area with an
industrial heritage may promote non-active behagidar the whole of the population,
and factors related to the socio-cultural histdra@as may shape beliefs and attitudes
towards PA. Certainly social and cultural backgasiof individuals and families are
known to establish PA related norms and role mod#ligh affect social environments
of communities as well as those of entire areasg@eet al., 2009; Fischbacher et al.,
2004). Furthermore, widening socio-economic ineitjeal and unequal opportunities
may promote the development of environments whidheiasingly hamper sufficiently
active lifestyles. Although declining levels of R#d their adverse effects on health are
found across the whole of the society, they becoraee common at the lower end of the
socio-economic strata because here protectivertasiach as better job opportunities
and living conditions are less obtainable for boten and women (Ball et al., 2010;
Wilkinson et al., 2010).

This study has a number of strengths and weakneSée=ngths include the large,

nationally representative and geographically hegemeous samples of the HSE (Craig et
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al., 2008; Craig et al., 2009), and the fact that HSE includes information on five key
domains of PA. Since our health outcome was medsaceoss multiple domains and
related to different macro-economic time periods were also able to extend earlier
work on the impact of industrial restructuring oapplation health (Mitchell et al.,
2000). In particular the availability of data frahe Great Britain Historical GIS project
allowed us to analyse population census data t¢etleaver a period of a century and a

half, yet standardised to a set of modern day units

In terms of weaknesses, our outcome variablesalicholude information on changes in
levels of PA over time. The information on the P&ames is largely based on self-
report and several assumptions underlying the sitetevel classification which make
the outcomes susceptible to error (Adams et aD5R0As the study sample generally
compared well to the general population, we decil@dto impute the missing values.
The data did not provide specific information ondmplete responses, and imputation
could have resulted in biasing the confidence watisraround the estimate (Vogl et al.,
2012). Furthermore, all PA measures collected eHISE considered only bouts of at
least 30 minutes’ duration, which will have resdlta an underestimation of activity for
respondents who undertook many shorter activiidsst transport-related walks, for
example, do not amount to 30 minutes; yet even itutes of activity have beneficial
effects for health (Warburton et al., 2006b). Rededrom Canada provides evidence
that walking to transit can account for 25% of taeommended volume of PA per day
(Morency et al., 2011).

In comparison to White ethnicities, non-White respents are known to be more likely
to report lower levels of PA (Fischbacher et al04£, Trost et al., 2002). Although the
focus of this analysis was on variations of PA efation to employment change over
historical time periods, it would have been inténgsto further investigate associations
between PA and the diversity of different ethniougs. This would have resulted in a
more differentiated picture of who may be mostlifke report relatively low PA across
the study sample. Due to the relatively small nunmddenon-White respondents it was,
however, not possible to stratify the analysis @&hnicity or consider a different
categorisation of ethnicities than the dichotomigadable (White/non-White) included.
We therefore decided to adjust our analysis fonieity which allowed the inclusion of

a more comprehensive and larger study sample.
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One limitation of the data provided by the Greatd®#n Historical GIS project is that the

standardisation of economic data covering a peafdd0 years required the matching of
different occupational classifications which resdlin relatively simple categorisation of
the employment sectors. Further, estimates of gmpat change in several LADs in

the 1960s were most likely severely understated tduhe conversion of population

counts between different geographical units, andingi did not exist as a separate
category in the 1981 census. Both factors meanwere not able to look at change for
time points in the decade before and after 197dceSthe data we analysed did not
comprise information on unemployment rates acriesghree sectors of interest, we did
not consider issues related to the potential impabtdden unemployment (Beatty et al.,
1996). For example, it has been argued that pré&-§®9ernments were using incapacity
benefits to exclude former miners from the unemplemt total (Beatty et al., 1996;

Haynes et al., 1997), even though many may hava bhealthy enough to undertake
light industrial work. It would have been interesfito explore whether the relationship
between unemployment rates, incapacity benefits,Pa show comparable associations

to those reported here.

Our modelling approach involved many comparisors iartherefore susceptible to the
problems of multiple hypotheses testing where tlabgbility of detecting statistically

significant false positive or negative effects gases with each additional test (Shaffer,
1995). Furthermore, we chose not to include a nreasurespondent occupational social
class or income in our regression models. Whenest&d our models for the effects of
adding a measure of individual income, some ofagsociations observed with our area-
based measures were attenuated. However, incomala@sstatistically significantly

associated with all our area-based measures repirggeindustrial restructuring

(p < 0.01). Due to the cross-sectional nature ofaacome variable, it was not possible
to determine if the causal mechanisms underlyiegadsociations with industrial change
that we have observed may be mediated by presgnéatao-economic circumstances,
but the theory underlying our analysis did not regjthis. Hence, we did not attempt to

adjust for individual socio-economic position here.

This study focuses on England, and the results moaye applicable to other settings.
However, the country provides a good case studctgty levels are relatively low and

processes of deindustrialisation have been paatigupronounced (Bazen et al., 1997;
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Sjostrom et al., 2006). It is well known that otle@untries have experienced a similar
history of declining levels of PA and industrialctiee (Brownson et al., 2005; Muntner
et al.,, 2005; Sobek, 2006), and replication of aoalysis in these other settings is
required.

In line with prior research we conclude that indastestructuring may be an important
factor in explaining inequalities in health and Iteaelated behaviours such as PA, and
that there is some evidence that processes of uhmlisation may be contributing to
observed disparities in PA. In our framework, wedihesised a direct relationship
between current levels of PA and industrial restmaicg. With respect to our results, we
conclude that there is some evidence that patwrivedustrial restructuring, such as a
decrease in occupational physical activity, arelyiko be associated with current levels
of PA, but that differs across the PA domains ideldi in this analysis. However, our
research cannot determine what the mechanismsp&alithis observation may be. We
suggest qualitative research may help to deeperunderstanding of ways by which
local physical, social, cultural, political and eomic conditions shaped by a history of
industrial decline may influence PA behaviours. sTwork should focus on socio-
cultural factors relevant in the context of indiatrestructuring as this may facilitate the
development of effective interventions to increpepulation levels of PA in areas with

an industrial heritage.
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Chapter 4

The geography of recreational physical activity irEngland

Introduction

The previous chapter provided evidence for assoasitbetween patterns of industrial
restructuring and physical activity, but the redaships varied across different activity
domains. Recreational physical activity is an int@or domain of physical activity
providing opportunities to counterbalance the deseein overall physical activity
(Stamatakis et al., 2007). Walking has been shaneta particularly health beneficial
activity for large parts of the population (Andreessal., 2012). Therefore, this chapter
sets out to develop a direct measure of recredtioimgsical activity and investigates
variations in activity patterns across English Logathorities. With respect to the
proposed framework, this chapter will provide amaded description and analysis of
where current levels of recreational physical digtiand walking are particularly high or

low.
Background

A physical activity related energy expenditure 6DQ kcal per week has been linked
with a fall in all-cause mortality risk of approxately 30% (Kesaniemi et al., 2001) and
is associated with a reduction in the incidencdiséases such as coronary heart disease
and type 2 diabetes (Department of Health, 2004)Ehgland, however, there is
evidence that average levels of energy expenditema physical activity (PA) have
declined in recent decades by as much as 800 kgalddmes, 1995). For example, the
mean distance walked has fallen by approximatet 26id that cycled by 24%, whilst
employment in manual occupations involving heavy R&s reduced considerably
(Butland et al.,, 2007). A decline in overall PA ase reason behind an increasing
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prevalence of obesity, which rose by approximatd$o in adults between 1993 and
2007 (The Health and Social Care Information Cer20€8).

Studies of the geography of health outcomes cavigganew evidence on the role of
population demographics as well as on aspectsegblilysical and social environment as
drivers of health-related behaviours. Prior congapbtwork has shown that spatial
variations in health outcomes result from composdi, contextual, and collective
effects (Macintyre et al.,, 2002). Compositionaleeté refer to characteristics of
individuals in particular areas and comprise, faraple, individual demographic
characteristics or individual-level socio-econorsiiatus. These factors have been linked
to activity patterns. For example, men are generatlore active than women
(Livingstone et al., 2001, 2003), and there isstinitt gradient in levels of PA across the
socio-economic strata (Gidlow et al., 2006). In tcast to compositional effects,
contextual effects refer to characteristics of etaevhere people live and work. For
example, attributes such as safety or attractiveeoegreen spaces have been associated
with activity patterns, independent of compositioefects (Trost et al., 2002; Wendel-
Vos et al., 2007). Collective effects comprise dastthat are concerned with social,
cultural, and historical features of places. Faaregle, various studies have shown that
cultural background impacts attitudes towards @gerbehaviours and affects levels of
PA (Fischbacher et al., 2004; Mavoa et al., 20@8r8zadegan et al., 2008). Therefore,
collective factors offer an additional perspectorethe socio-economic, psychological,
and epidemiological angles of the exploration eaeffects on health and health-related

behaviours (Macintyre et al., 2002).

Although individual and area characteristics hagerblinked to activity patterns, studies
on geographical variations in PA over large araassaarce. There is some evidence
from the US that regional differences in activitydanactivity patterns might be related
to urban and rural settings, respectively (Martimle 2005). Earlier work from the UK
suggested that levels of unfitness, based on BNbpd pressure, and respiratory
function, were high in the West and the Midlandsnpared to the South and East
(Blaxter, 1990). But to our knowledge there is ooihe recent study of the geography of
PA in England. Ellis et al. (2007) investigatediaons in activity levels across just 39
deprived towns and cities, highlighting low levelsPA, particularly amongst residents

of more northern industrialised towns. Their firginsuggested that inequalities related
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to social, economic, historical, and physical emwinents remained an important public

health issue with respect to PA.

With the publication of the Black Report in 1980 the former UK Department of
Health and Social Security (1980), spatial dispesitin health obtained a widely
accepted political platform. The report emphasised inequalities in health were both
persistent and widening, in particular for thosehat lower end of the socio-economic
ladder living in the northern regions of Englandnifar gradients have subsequently
been shown for other countries including Germangigander et al., 2010) and Italy
(Mangano, 2010). Thirty years after the publicadthe Black Report, the message has
lost none of its topicality; Wilkinson and Pické®010) recently described significant
inter- and intranational differences in 23 of tighest countries in the world for obesity

and weight-related behaviours.

Due to the paucity of comprehensive datasets ofthhaad health-related behaviours,
research investigating health disparities freqyemtpends on the production of
synthetic estimates when patterns are being arthligesmall geographical units of
analysis. Synthetic estimates have been produceéd/aidated for a variety of health
behaviours and outcomes including the prevalencenabking, fruit and vegetable
intake, drinking, diabetes, and obesity (Moon et 2007; Scarborough et al., 2009;
Scholes et al., 2007; Twigg et al., 2000). Basedtlen Health Survey for England,
Dibben et al. (2004) produced two sets of synthestimates of physical inactivity
(proportion doing under 5h of PA per week) for EslglLocal Authority Districts for the
years 2001 and 2003. The results show distincatians between some of the districts,
partly differing for males and females (maps avddarom British Hearth Foundation,
2008).

Synthetic estimates of health and health-relatdthieurs appear attractive for small
area analyses by facilitating the comparison oftipaar localities with national
averages. Indeed, it has been shown that syntbstilmates can be more accurate than
underpowered national survey estimates (EURAREA sGdium, 2004). However,
limitations of synthetic estimation include the tf#ilcat they are based on deterministic
model outputs rather than objective measurementscal areas. Therefore, they are

solely a function of the population prevalence lafse characteristics used to estimate
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them. This is limiting as it is often the areastttla not conform to expectations from
population demographics that are interesting fromesearch perspective. A related
limitation is that it is not possible to furtherpseate estimates for specific population
subgroups, and confidence intervals surroundingestenates can be wide, hindering
geographical comparisons (Scholes et al., 2007art®cough et al. (2009) recently
highlighted problems with the estimates of Dibbdnaé (2004) related to model

misspecification and invalid predictive validity elto the statistical dominance of age
and sex. The authors concluded that public heallicypand health interventions should

not be based on results derived from these estimate

Whilst the development of synthetic estimates foak geographical units can be useful
if there are no other robust data available, tleeairiginal measurements provides the
possibility to understand actual patterns of heafttl health-related behaviours for local
areas. In England, Local Authority Districts prowid suitable scale for comparison of
health behaviours and outcomes as they are largeghnto provide adequate study
power (mean population per local authority in 20088,810) (Office for National
Statistics, 2001), but relatively environmentallynogeneous due to the fact that they
do not mix large urban and rural areas within thmiundaries. A number of studies
executed at this scale have provided new insigittsthe aetiology of a range of health
outcomes (Jones et al., 2008; Jones and Benth&w, 2009; McLeod et al., 2000).

Recently, outputs from the Sport England Active jlfedcSurvey (APS) have become
available at the Local Authority District scale Emgland (Sport England, 2011). The
sample size of the APS is large, with over 350,@¥ponses from adults. For the first
time, this provides the potential for the developima a set of comprehensive measures
of geographical variations in PA covering the whofeEngland that are not based on
synthetic estimates. Using data from the 2006 ARIS,study has thus been undertaken
to provide new evidence on geographical variationsPA and associated energy

expenditure, with a focus on that undertaken foraation.
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Methods

Developing a measure of physical activity

Our measures of PA were based on data from the 2608 a telephone survey of

363,724 adults (aged 16 to 85+) commissioned byt&pwland and conducted between
2005 and 2006 across 354 English Local Authorifipsos Mori, 2006). To achieve a

nationally representative sample Random Digit Digliwas used with one respondent
randomly selected from the eligible household mamb®n average, 250 telephone
interviews were conducted with the residents ohdamcal Authority in each quarter of

the study period.

The APS provided information on the frequency angration of self-reported
recreational PA and the number of days respondesiteed at moderate intensity for 30
minutes or more within the 28 days preceding therimew. Those reporting walking
were asked on how many of those days they wereingagiarticularly for the purpose of
health or recreation. No information was collead@doccupational PA. APS participants
were excluded from our study when they failed tovate full enough information for
