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In the UK there has been an extensive amount of research in the field of geographical
disparities in health. However, this has primarily concentrated on urban settings, with
relatively few studies explicitly concerned with issues of rural health. Furthermore, focusing
on simple urban-rural comparisons is inappropriate as inequalities may be hidden within rural
areas with differing socio-economic and geographical characteristics. This thesis is based in
the South West of England incorporating two health outcomes; all-cause mortality and
Limiting Long Term lliness (LLTI). It aims to investigate the nature of spatial differentials in
these outcomes, examining urban-rural and intra-rural comparisons, and to identify possible
determinants for these inequalities, incorporating area characteristics, socio-economic
deprivation factors and access to general practitioner surgeries and district general hospitals
into the analysis.

A number of methodological constraints need consideration when looking at healith in
rural areas. No universally agreed definition of what constitutes ‘rural’ exists and this thesis
shows that the choice of definition can influence the research findings. The highly significant
nearest neighbour classification of local isolation indicates a u-shape relationship between
LLTI and urbanisation. Population density, however, indicates a gradient of decreasing LLTI
with decreasing urbanisation, and fails to be significantly related to the geographical pattern
of morbidity.

A lot of research analysing inequalities in health adjusts for socio-economic
deprivation using generic deprivation indices as proxy measures for deprivation. Assuming a
strong relationship between premature ill-health and deprivation this thesis shows that in
contrast to urban areas these are inadequate measures of rural deprivation. The
relationships between the generic deprivation indices are also weaker in rural than urban
areas, suggesting that the choice of measure will have a greater impact on the relative levels
of deprivation and therefore resource allocation. The prediction of the health outcome
measures is improved by the computation of the customised measures based on census
indicators. This indicates that there are more accurate ways of measuring rural deprivation
but further work is needed to explore alternative data sources and indicators.

There is conflict between researchers over the best level of aggregation to use in
rural health research. Rural areas are more heterogeneous than urban areas, with the
affluent living alongside the poor. Therefore area-based approaches to measuring
deprivation average out levels of deprivation and conceal pockets of deprivation. This case
argues for analysis at the small area level. In contrast, there are relatively small numbers of
health events at the small area level in rural areas making analysis statistically unreliable and
pressing for analysis at higher levels of aggregation. This thesis shows the difficulty of
modelling mortality at the small area level by the inability of the measure to form relationships
with any of the explanatory variables in rural areas.

The relationship between the geographical patterns of mortality and LLTI is weaker in
rural than urban areas. The marked differences in the picture of health status between the
two measures indicate that the choice of health outcome has important implications for health
needs assessment and resource allocation. Higher levels of LLTI in isolated rural populations
are not reflected in mortality rates, therefore this may be a more appropriate measure of poor
health during the lifetime of rural populations. However, the self-reported LLTI measure does
not reflect any specific medical diagnosis and requires further investigation.
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Chapter 1

Introduction

This thesis is set within the broad field of inequalities in health. It focuses on
urban/rural and intra-rural variations in health outcomes within the South West Region
of England. The impact of deprivation, area characteristics and access to health
services are examined as potential determinants. This diverse and socially relevant
research requires a multidisciplinary approach, with the application of both statistical
and geographical techniques.

This chapter will infroduce background issues relating to the thesis. It
commences with a brief overview of research surrounding inequalities in health in the
UK, a topic that has received a lot of attention but has been under-researched in rural
areas. A discussion of the influences of individual characteristics and area of residence
on a person’s health follow this, as both of these factors are felt to contribute towards
variations in health. This includes a discussion of how statistical methods have
progressed to analyse variables at several levels simultaneously. The present situation
concerning how rurality is taken into consideration in health care resource allocation is

addressed. Finally the main objectives of this thesis are highlighted and the structure

of the thesis is presented.

1.1 Social and spatial inequalities in health

“Although average mortality has fallen over the past 50 years, unacceptable
inequalities in health persist. For many measures bf health, inequalities have
either remained the same or widened in recent decades.”
(Acheson, 1998)

Over the last century, death rates have fallen steadily in Britain, and life

expectancy has increased. These improvements have benefited people in all areas



and sections of society, however, by whatever scale patterns of disease and death are
measured, striking inequalities between different groups and different areas have
remained. One of the responsibilities of the National Health Service (NHS) is to tackle
these variations as a way of reducing ill-health overall.

The relationship between socio-economic status, geographic area and ill-health
has been researched and debated for over 100 years. Macintyre (1997) provides the
historical background of interest in this area, going back as far as 1851. The setting up
of the Working Group on Inequalities in Health, under the chairmanship of Sir Douglas
Black, and the subsequent publication of The Black Report in 1980 (Townsend et al,
1988), brought these matters to the forefront of public discussion and research
interest. It was authorised by the Labour government to explain trends in inequalities in
health and to relate these to the policies intended to promote health. The central
finding was that there are large differentials in mortality and morbidity, to the
disadvantage of lower social classes, which were not being adequately addressed by
health or social services. When the report was completed, however, the newly elected
Conservative government was in power. In an attempt to stifle reaction to it, they
released the report in limited distribution and without publicity.

Since the Black Report, the public health community in Britain has kept
research into social and geographical inequalities in health on the public agenda, and
the 1980s and 1990s have seen an extensive body of research published. In 1987 the
Black Report was updated with The Health Divide (Townsend et al, 1988), which
reviewed the studies that had been generated by the Black Report. The evidence
clearly confirmed the Black Report’s main conclusions and revealed that there had
been a paucity of effective action by health authorities and others. More recent
research confirms that inequalities in health have widened. Between the early 1980s
and early 1990s there has been a substantial increase in inequalities between deprived
and affluent areas of Scotland (McLoone et al, 1994). Some of the poorest areas of
Britain now have death rates as high as they were forty years ago (Phillimore at al,
1994). In addition to length of life, increasing differences have been observed in infant
mortality and birth-weight (Phillimore et al, 1994), as well as in quality of life. The 1997
Annual Report of the Chief Medical Officer stated that “Estimates based on the ONS
Longitudinal Study indicate marked inequalities in life expectancy by social class: for the period
1987-91 there was a five-year difference in the expectation of life at birth between men in social
classes | and Il (75 years) compared with social classes IV and V (70 years), for women, the
differential was three years (80 years compared with 77 years)”. The increasing differentials
are not just between the highest and lowest classes, but have occurred across the

whole spectrum of social classes (Acheson, 1998). Today the question is not whether



inequalities in health exist, but what are the explanations for them and what can be
done about them.

In every country in the world the rich are healthier than the poor (Smith, 1990).
The reasons for these differences are complex. The Black report identified four
possible explanations for the observed inequalities. The artefact explanation suggests
that observed differences may be produced as an artefact of the process of
measurement, i.e. the social class may be assigned differently on the death certificate
(numerator) than on the census (denominator). This has not been supported to date as
a major explanation. The social selection explanation describes how health may
somehow determine socio-economic position. The unhealthy may be more likely to
experience downward social mobility, leading to a group of people with greater
morbidity and/or a higher risk of dying among lower socio-economic groups. Once
again, there is little evidence to support this as a major explanation for the observed
differences, although there is evidence that it does exist. The behavioural and cultural
explanation proposes that differences in health related behaviours, such as cigarette
smoking, poor diet and lack of exercise, lead to inequalities in health. However, the risk
of death from many causes that have not been related to lifestyle is often still higher in
less privileged groups. The materialist explanation suggests there are hazards inherent
in society to which the disadvantaged have no option but to be exposed. For example
poor housing, certain occupations, pollution, unemployment, and psychosocial stress
have all been associated with poorer health.

Current evidence suggests the first two account for some of the observed
inequalities in health in relation to social class. The most widely accepted explanations
are the latter two, however, the relationships are not yet well understood. It is often
overlooked that behaviours do not occur within a social vacuum, but are plainly
embedded within the social structure. Social and economic constraints mean
behaviour is not a matter solely of choice. For example, in poorer areas less healthy
food is available and is often more expensive than in the affluent areas, and smoking
(probably the major single behavioural factor influencing health) is often desired by
those on low income to provide some respite from the strain of coping with the
consequences of material deprivation.

The Health of the Nation explains that area inequalities in health are the result
of “a complex interplay of genetic, biological, social, environmental, cultural and behavioural
factors.” An important addition here is the impact of health services. A model of health
and its inequalities, which emphasises the interactions between the different layers, as
shown in Figure 1.1, was adopted by the recent ‘Independent inquiry into inequalities in
health report’ (Acheson, 1999). The model emphasises the interactions between the

different layers.



Figure 1.1 The main determinants of health
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Source: Dahlgren G and Whitehead M (1991)

Recent research has suggested that the most significant determinant of a
nation’s health is the equity of income distribution (Wilkinson, 1996). The greater the
equalisation of income the better the people’s health at all levels of income, including
the richest (Fearn, 1987; Quick et al 1991; Watt, 1996; Kennedy, 1996; Sholme et al
1996). In the 1980s the gap between the rich and the poor grew quicker in the UK than
in any other industrialised country and current trends in the distribution of income in the
UK suggest a further widening of mortality differentials may be expected. If progress is
to be made it is necessary to at least start addressing the fact that increasing
inequalities in health are a consequence of our increasingly polarised society. The
main agenda is likely to lie with poverty, housing, employment and education, however,
the NHS has a part to play in the allocation of resources and ensuring preventative and
treatment services are distributed equitably.

Despite the continuation of research into inequalities in health, the high profile
attention has not produced much change, with recent figures from Office for National
Statistics (ONS) revealing that the gap is still growing, (Drever et al, 1997). The
importance of addressing these inequalities is now an explicit national priority. Socio-
economic inequalities in health are a potentially serious barrier to achieving the Health
of the Nation targets. The Labour Government, who returned to power in 1997, accept
that deprivation is a key determinant of health and have refocused attention on
alleviating these inequalities. Their 1998 Green Paper, Our Healthier Nation, stated
that the government now aimed to improve the absolute and relative positions of

people and areas hardest hit by poor health and premature death, in an attempt to



narrow the health gap. The strategy’s twin headline aims are “to improve the health of the
population as a whole by increasing the length of people’s lives and the number of years people
spend free from illness; and to improve the health of the worst off in society and narrow the
health gap” (Our Healthier Nation, 1998). Clearly we will never wipe out inequalities in
health completely (Morris, 1990), however, some developed countries have less
variation than others, which suggests that it is possible to reduce variations from our
present level.

Since the Black Report (Townsend et al, 1988), research into inequalities in
health has widened to include differences between age, gender, occupational classes,
regions, ethnic groups etc. Extensive publicity about urban deprivation and health,
however, has led to a relative ignorance of its rural counterpart and very few studies

have focused on the link between deprivation and health in the countryside.

1.2 The impact of individual and area characteristics on

inequalities in health

“Characteristics of place may be as important as the characteristics of people
for an understanding of particular patterns of disease.”
(Phillimore, 1993).

Section 1.1 reviews a selection of the large amount of research in the United
Kingdom concerning inequalities in health between population groups. One
manifestation of these disparities is the persistent geographical variation in population
health. “There are two potential sources of these spatial contrasts in health: compositional
effects and contextual effects. Compositional effects operate because of the varying distribution
of types of people whose individual characteristics influence their health. Contextual effects
operate where the health experience of a particular type of individual depends not only on their
own characteristics, but also on the area where they live” (Shouls et al, 1996).

All residents of an area share the physical features of that environment, which
may promote or damage health. For example, rural residents tend to benefit from
better air quality than their urban counterparts. Studies that have considered properties
of the physical environment have tended to explore the relationship between a
particular cause of death and a particular feature of the environment (Williams et al,
1988; Gardner, 1989). Macintyre et al (1993) report that “this specificity may be
appropriate for infectious diseases but be less appropriate for chronic diseases of multifactorial
origin, or for risk factors which may contribute to a range of conditions”. For many health

outcomes area effects cannot be conceptualised in terms of purely physical



characteristics. There is also a need to consider their status as sociological entities, for
example, the levels of service provision. Living in a particular area determines
exposure to positive and negative socio-physical conditions, however, these are not
experienced equally by all residents. The extent to which an environment exerts
positive and negative influences on a person’s health is therefore dependent on the
individual’s characteristics. In contrast, research that considers the characteristics of
the population often disregards ecological variables, other than the aggregation of
characteristics of the inhabitants.

Contradictory findings have arisen concerning whether there is variability in
health between areas of residence over and above that between individuals. Slogget et
al (1994) investigated the level of social deprivation and mortality with and without
allowing for levels of personal deprivation. They found that the deprivation effect on
mortality is entirely explained by the presence of deprived individuals in that area. In
conclusion they recommended that where individual level information is available it
would be more efficient and more equitable to use this directly. However, an individual
level model of health difference is not inevitably better specified than area models.
Here, one is potentially guilty of committing an atomistic fallacy. When exploring
relationships exclusively between individual level health outcome and individual
behaviour, potentially important information, relating to the context of where individuals
live and their cultural environments, is neglected. The health of individuals with similar
socio-economic attributes may vary according to the type of area in which they live. For
example, being ‘poor’ in an urban area may differ to being ‘poor’ in a rural location, and
‘poor’ and ‘rich’ individuals may have different health outcomes in ‘poor’ and ‘rich’
areas. (Townsend et al, 1988; Carstairs et al, 1991). An individual’s risk of an adverse
health outcome may be associated with an individual’s personal experience of
deprivation, and/or the effect of living in a deprived area. While the atomistic factors
are important, the area is also likely to exert an independent contextual effect.
Individuals learn, experience and display behaviour in particular social contexts, which
are likely to be manifested in geographical settings. Contradicting Slogget et al’'s
finding, research has found area level effects to exist for certain health problems, in
addition to those expected from the concentration of individuals. An area-based
analysis by Ben-Shlomo et al (1996) suggested that “the characteristics of individuals
are insufficient to account fully for differences between areas, as individuals in more
variable areas appear to have worse mortality than their counterparts in more
homogeneous areas.” In California, the Almeda County Study (Haan et al, 1987)
found that higher mortality rates for residents of ‘poverty areas’ persisted despite
accounting for differences on a large number of individual measures, suggesting that

properties of the socio-physical environment may be important contributors. These



findings are further supported by Humphreys et al (1991), who analysed Health and
Lifestyle survey data to reveal a substantial ‘ward effect’ related to the ward’s socio-
economic characteristics, over and above that due to individual and household
characteristics. These studies provide good evidence that places matter. Health
outcomes are likely to depend not only on the individual characteristics, but also on the
ecology which people live and work in. This includes the influence of physical features,
such as water quality; services provided, such as education, policing and health and
welfare; and socio-cultural features, such as employment opportunities, levels of crime
and networks of community support (Macintyre et al, 1993).

There has been a tendency for geographical epidemiologists to use area level
data as surrogates for individual level data. These aggregate studies are usually
performed because reliable individual based data are not readily available. Aggregate
area studies explore the relationships between social and material circumstances and
health status and behaviour, within and between differing geographical and social
spaces. Area-based analyses of health data have the advantage of analysing large
amounts of health data in relation to an area’s demographic characteristics, provided
by the census. Results from aggregate studies do not necessarily mean the
relationships hold true at the individual level. It is possible for an aggregate relation to
be of the opposite sign to the within-place, individual relations on which it is based, as
illustrated in Figure 1.2. This is an extreme situation, however, and one that is unlikely

to happen in reality.

Figure 1.2 Within and between-place relationships of opposite sign
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Ecological studies based entirely on aggregate data, at a particular geographical level
may commit the ecological fallacy of assuming that inferences can be made about
individual phenomena, while saying nothing about the actual individuals affected.

Areas are not internally homogeneous, and at the small area level a mixture of



deprived and less deprived households may be more likely to occur in rural areas.
Studies often conflate the ecological and the aggregate. “Aggregate analysis is
essentially incapable of distinguishing the contextual — the difference a place makes —
from the compositional — what is in a place.” (Jones et al, 1991). Area or ecological
variables, other than those created by aggregating the characteristics of the area’s
population, are often absent. Geographic space has tended to be used merely as a
framework in which data can be ordered, i.e. examining who lives in certain places,
rather than what certain places are like to live in. Therefore aggregate analyses can be
inappropriate for studying place differences.

Research suggests there may be contextual as well as compositional effects in
geographical health inequalities. The impact of the environment may vary from person
to person or the impact of the individual variables may vary from place to place. As
mentioned above the majority of epidemiological research focuses solely on either
individual, contextual or compositional area factors. An area effect over and above the
individual effect means there is a multilevel interaction that can be observed. This is
apparent in the datasets that have been utilised for this thesis. Where a natural
hierachy exists, multilevel models allow individual and higher level variables to be
analysed simultaneously (Goldstein, 1995). Multilevel modelling is a relatively recent
technique to be applied to health research providing new possibilities for exploring
relationships. It takes into account causative influences due to individual circumstances
and the contexts in which they are located, and thus avoids both ecological and
atomistic fallacies resting on partial analysis at only one level. However, this requires
data at the individual level, as well as data on the contextual characteristics of their
area of residence.

For maximum effectiveness local and national health promotion policies need to
target people and places. Slogget and Joshi (1994) estimated 55% of the most
deprived individuals in England and Wales live outside the most deprived 20% of
areas. They stressed that if an intervention only focuses on the most deprived areas
this will miss many deprived individuals who live in other areas. If an area based
intervention is not targeted carefully any changes in behaviour may be greater for the
less deprived individuals in the area. Macintyre et al (1993) suggest improvements in
public health may be achieved by focusing on places as well as people, especially
focusing on the role of specific environmental factors. They argue that much research
has over-emphasised the social and underplayed the place, but we need both
simultaneously. They suggest more attention is paid to the features of local areas
which may be health damaging or health promoting, rather than treating the
characteristics of areas as the sum of the individual characteristics of their residents.

Aspects of the physical and social environment may influence health directly or in



interaction with individual attributes. There is a need for more research to understand
the mechanisms by which area of residence and individual characteristics interact to
influence health in positive or negative ways. Unless contextual factors are recognised
public health campaigns aimed at improving individual lifestyle may fail to reduce area

inequalities.

1.3 Rurality and resource allocation

‘Rural areas may have particular characteristics that need to be taken
into account if resource allocation is to be equitable’
(Watt and Sheldon, 1993)

It is hoped that by exploring variations in health, suggestions for social or public
health policies will arise that might improve the health of populations in some areas,
although, clearly it is not possible for the NHS to improve people’s social
circumstances. One domain where the NHS is able to influence inequalities in health is
in relation to policies affecting resource allocation and the availability and use of health
services. Unequal availability and usage of services will never be more than a partial
explanation of the overall inequalities in health, however, any inequality, in relation to
need, is socially unjust and requires alleviation. The NHS was constructed with one of
its fundamental principles being equitable access to care for all, without restrictions
based on financial means, age, sex, employment, or area of residence. Therefore the
extent to which this has been achieved is a matter of considerable interest.

From the mid-seventies attempts have been made to make the allocation of
resources to health regions and districts more equitable. The principle of equity
dictates that services should be provided on the basis of need. One of the key
determinants of need for health care is deprivation, and consequently areas with high
levels of deprivation have acquired increased levels of resources. This results in the
most sparsely populated areas consistently receiving less per head than the more
densely populated areas.

A further determinant of resource allocation is rurality, and its resultant
additional costs or loss of economies of scale. The lower population density and
greater distances between patients in rural locations means that it is more expensive
to provide a service for the low numbers of people who need it. Rural dwellers have to
travel further, incur greater costs, and do not have as good a range of care as their

urban counterparts. The personal costs of accessing these centralised services are not



uniformly distributed, often disproportionately affecting those who are already stressed
by other personal and local circumstances. Those less likely to have access to private
transport, for example, the poor, disabled, elderly and women, also tend to be the
groups who traditionally experience higher need for health care.

The NHS does not have a consistent policy regarding the consideration of
rurality in resource allocation, either geographically or between parts of the health
service. In compensation for receiving less through capitation payments, English and
Welsh GPs receive rural practice payments if at least 20% of their patients live more
than three miles from the main surgery. Similarly, Scotland bases their GP payments
on a measure of distance between patient and nearest GP. Sparsity is considered in
the resource allocation for the provision of community health care in Wales and
Scotland, although with different methods of calculation. However, it is only included in
a few elements of the service and therefore has little effect on the overall community
services element of the revenue resource allocation formula and even less influence
on the total budget, because of the low proportion of spending on community heaith
services. A specific sparsity weighting is also available for the Welsh ambulance
service, based on road length per head of the population. In England, neither hospital
or community services are given a sparsity weighting. Rural pharmacies can receive
assistance through the Essential Small Pharmacy Scheme. Therefore, these prove a
precedent does exist and the case for extending it throughout health services and
England, Scotland and Wales is pressing.

Rural residents are entitled to the same level of service and ease of access to
appropriate health services as urban residents. Rurality may be reinforcing inequalities
in a way that has not been fully considered by those measuring need or allocating
resources. “There are a number of possible factors that should be taken into account
when allocating resources to rural populations: access, costs and validity of proxies
used in formulas” (Watt et al 1993). Despite the additional costs of providing services
in rural areas, rurality has yet to surface as a major criterion in the allocation of
resources to all aspects of health services. Unless budgets are adjusted to take it into
account, rural dwellers are likely to remain disadvantaged in terms of accessing a full
range of services and some elderly and disabled people may be prevented from
remaining in their communities. Therefore at present severe problems exist with the
delivery of an equitable service in rural areas. The NHS has the scope to ease the
problems associated with the inaccessibility of care in ways that may be health

promoting for residents in rural areas.
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1.4 Objectives of thesis

The main objectives of this thesis are:

To study the geographical variation in health outcome measures at the small area

level, in particular looking at urban/rural and intra-rural variations

To examine whether the relationships between health outcome measures and
deprivation vary between area type, and whether the use of customised rather than

generic indices strengthens these relationships

To look at the similarities between the customised deprivation indices computed for
the different health outcomes and thus determine what factors may be more

appropriate for measuring rural deprivation

To assess the relationships between health outcome measures and access to
primary and secondary health care and whether these vary between area types,
and to consider whether access should be taken into account when measuring

rural deprivation

To determine how well mortality may be used as a proxy for morbidity, as

recommended by RAWP, and whether levels of morbidity may predict mortality

1.5 Structure of thesis

Chapter Two reviews existing research focusing on urban/rural or intra-rural

variation in health outcomes. This is based on a systematic search using various

databases to produce a comprehensive list of health research carried out in the UK

relating to at least one health outcome, with reference to an aspect of rurality, and
published since 1980. The methodology employed in each study is analysed in table

format and the adult health outcomes are broken down by disease category.

Before this thesis examines the geographical variation in health outcomes the

levels of analysis and geographical area covered by the study are justified and the

selected explanatory variables are explored. These pre-requisites are covered in

Chapters Three, Four and Five. The chapters introduce, describe and justify the choice

of measures used throughout the rest of the thesis as well as including empirical work

analysing these variables in the South West region of England.
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Chapter three considers the issues that arise when attempting to distinguish
between urban and rural areas. It highlights that this is a more complex matter and has
greater implications than the majority of research included in Chapter Two has given
credit. In addition, very few studies in Chapter Two look at the impact of deprivation on
the health of rural residents, and those that do employ generic deprivation indices.
Chapter Four describes these generic deprivation indices and suggests why they may
not be appropriate for measuring deprivation in rural areas, however at present no
adequate alternative exists. Some research focusing on rural deprivation has
suggested that accessibility is one of the main disadvantages for deprived people in
remote areas. This influenced the choice of the final set of explanatory variables
focusing on access to health care. Once again there has been little research to date
that has focused on the relationships between access to health care and health
outcome variables. Chapter Five raises the methodological problems involved in
measuring accessibility.

Chapters Six and Seven introduce the health outcome measures upon which
the substantive analyses of the thesis are based. Respectively, these are premature,
self-reported Limiting Long Term liiness (LLTI) as recorded in the 1991 census, and
all-cause premature mortality for the 1991-96 time period. These chapters explore the
geographical variation in the health outcome measures and use the variables
introduced in Chapters Three, Four and Five to try to explain this variation and to see
whether the impact of these variables varies between the different area types. All of
the analyses in Chapters Three, Four and Five as well as the single-level analyses in
Chapters Six and Seven are carried out at the Census Ward level of analysis,
however, the problems of carrying out research at the single-level have already been
discussed in Section 1.3. Therefore Chapters Six and Seven also utilise multilevel
modelling to simultaneously take account of relationships occurring at Enumeration
District (ED), Census Ward and District Health Authority (DHA) levels.

Two different health outcomes are analysed in this thesis as it is not sufficient
to rely on one indicator of health as they may provide different pictures. Since
differences between morbidity and mortality do become apparent Chapter Eight looks
at the relationship between the two measures in more detail. Chapter Nine is the

concluding chapter.
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Chapter 2

Literature review: Urban-rural and
intra-rural variations in health

2.1 Introduction

The intention of this chapter is to examine the evidence relating to health in
rural areas, both in terms of urban-rural health differences and intra-rural variation.
Explanations for any observed differences are referred to, with particular emphasis
on the issues of rural deprivation and accessibility to and remoteness from public
services, including health services.

Considerable research into urban health has been carried out within the UK.
According to Coleman et al (1992) however, 10% of the total population of the UK
live in rural areas, and little is known about the health needs of this proportion of the
community. One explanation for overlooking rural areas when considering variations
in health has been that agriculture plays a less significant role in the British economy
than in countries such as the USA. A consequence of this may be that a relatively
lower political significance is given to Britain’s rural communities (Carr-Hill et al,
1995). Further reasons include the majority of the population living in towns and
cities, and that social and economic polarisation is most visible within urban areas.
Research relating to health in rural areas has been undertaken in other developed
countries, such as Australia, Canada and the USA, however, findings relating to
these countries are not referred to here. Greater distances involved in travelling to
health facilities in these countries, as well as differences in health service
organisation, result in direct comparisons being problematic. Urban-rural health
variations may be due to factors that are not constant to all urban and rural areas.
This has been highlighted by research findings that have enabled British and

international comparisons, and have not revealed consistent patterns. For example,
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whilst Williams et al (1990) found gastric cancer to be more prevalent in urban areas
than rural, the reverse was found in the Netherlands and Iceland (Rousseau et al,
1994). This indicates the caution that should be taken when extrapolating the results
of research into urban-rural comparisons undertaken outside the UK, and perhaps
even from within different regions in the UK.

The criteria for searching for articles for this literature review, therefore, are
UK based studies, including empirical findings relating to at least one health
outcome, with reference to an aspect of rurality, and published since 1980. As a
result of the changes that have occurred over time in rural areas; in disease
prevalence; and in the health service organisation, it is felt to be inappropriate to
search too far back. Besides any relevant articles from before 1980 are likely to be
referenced in the latter articles.

An extensive search for articles fitting these criteria has been performed
using social science, science and health related computerised search facilities.
These are as follows: Bath Information and Data Services (BIDS): ISI citation
indexes and IBSS? online; EMBASE?®; MEDLINE?; British Nursing Index (BNI)®;
Health Service Management Centre (HSMC)?; North Thames Regional Library and
Information Unit (NTRLIU) and British Official Current Awareness Service
(BOPCAS)®. Search terms included ‘rural health’, ‘rural health services’, ‘rural
population’, ‘rural areas’, ‘rural health care’, and ‘urban-rural differences’.
Furthermore, existing literature reviews on rural health are utilised, (Watt et al, 1994;
Fearn, 1987), besides the bibliographies of the reviewed articles, some of which list
the so-called ‘grey literature’.

Grey literature is included in this review due to the paucity of appropriate
research relating to rural health in the UK. Watt et al (1994) also felt the need to

resort to the use of grey literature. Requests went to the Rural Development

! The ISI data service provides access to three multi-disciplinary Citation Indexes, (science, social
sciences, arts and humanities).

% The IBSS data service goes back to 1980, and covers four disciplines, (economics, sociology, politics
and anthropology).

> EMBASE covers all aspects of human medicine and related biomedical research.

* MEDLINE is a biomedical bibliographic database run by the National Library of Medicine (NLM).

* BNI is compiled by a partnership of the Libraries of Bournemouth University, Poole Hospital NHS
Trust, Salisbury Health Care Trust and the Royal College of Nursing.

® HSMC is one of the leading centres for healthcare management education and research in the UK. It is
part of the School of Public Policy at the University of Birmingham, and has strong cross-faculty links
with other parts of the university, particularly in the Faculty of Medicine.

7 The NTRLIU catalogue contains the holdings of the libraries in the North Thames NHS Region.

¥ BOPCAS has been funded by the Higher Education Funding Council for England; the Hansard Trust
and the University of Southampton. They have a subscription to most items published by HMSO.
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Commission (RDC)?, ACRE, and the Directors of Public Health of each Health
Authority in the South West along with those considered to be rural by the OPCS
Family Area Classification in the rest of the UK. A reading list of articles relating to
rural health and health care was received from ACRE, and the Health Authority
Reports have been critically reviewed to reveal that both Wiltshire and South
Staffordshire have included empirical research findings which fit the criteria to be
included in this review. Furthermore, discussions have taken place with people
working in a similar field of research (for example, Higgs, G. Cardiff University).
Throughout the review the papers are systematically dissected in table
format, highlighting the key aspects of their methodologies and the main urban/rural
finding, therefore enabling the diversification between the studies to be seen.
Section 2.2 covers those studies that have enabled urban-rural health
comparisons to be made, initially focusing on adults and subsequently infants and
children. The findings relating to adult health have been grouped by the following
disease categories: all-cause mortality; general morbidity; cardiovascular disease;
cancers; respiratory system diseases; accidents, poisoning and violence; and
mental illness, including a sub-section on suicide. Section 2.3 includes those studies
that have enabled intra-rural variation to be detected. There is a definite lack of
relevant research in this area, which has resulted in these studies not being sub-

divided by disease groups and highlights the need for more research.

2.2 Urban-rural health differentials
Adult Health

2.2.1 All-Cause Mortality (see Table 2.2.1)

All-cause Standardised Mortality Ratios (SMRs) are often used as general
indicators of overall health status in resource allocation, for example in RAWP
(Department of Health and Social Security 1976, 1988). Mortality data have the
advantages of comprehensive coverage; regular availability at all levels, and are
independent of supply. There may be inconsistencies between certifiers of death in
terms of the primary cause of death, although obviously this is not a factor

concerning all-cause mortality.

® A government agency responsible for promoting economic and social well-being of people who live

and work in the English countryside.
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There has been an historical trend of national research showing higher all-
cause mortality rates to exist in urban areas since mid 19th century (Registrar
General, 1855; Registrar General 1971; OPCS, 1989). This view has been
supported in a number of studies, which are extensive in exploring national
variations and employ various methodologies. The robustness of the methodologies
employed in some of the analyses, however, is disputable for making adequate
urban-rural comparisons. Local Authority District level analyses have found in
general mortality is low in rural areas and increases steadily with the degree of
urbanisation (Chilvers, 1978) and that all cause mortality is 4% higher in
metropolitan than rural districts (Law and Morris, 1998). The district-level analysis,
however, is likely to average out any variation between areas. The findings are
supported by an analysis based upon census wards stratified into area types using
the ACORN socio-economic classification. It revealed that rural areas along with
established high status and resorts experienced the lowest mortality ratios, while the
highest rates were in areas of urban local authority housing (Haynes, 1991).
Methodologically, this study is an improvement regarding the level of analysis,
however the definition of rural areas as those ‘beyond the sphere of influence of any
large centre of employment’is less robust. The results are further disadvantaged as
the data are fairly out-dated, relating to 1971-75. Charlton (1996) employs a more
robust methodology to study national geographical variations in mortality. He uses
more than one definition of rurality, utilising the OPCS area Classification and the
1991 Census enumeration district urban/rural categorisation, and more than one
level of analysis, examining both districts and wards. At both levels and by all
definitions, prosperous and rural areas were shown to be the healthiest (Charlton,
1996). Three further ward level analyses found rural wards to have significantly
lower mortality rates than urban areas (Haynes and Gale, 1999; Haynes and Gale,
2000; Senior et al, 2000).

Findings of increased all-cause mortality in urban areas have not been
universal. A study in Scotland showed that for younger age groups in urban areas all
cause SMRs were higher than in rural areas for the periods 1959 to 1963 and 1969
to 1973, but by the period 1979 to 1983 this difference had disappeared (Williams et
al, 1990). Rural districts in Wales, the North and the North West have been reported
to experience higher mortality rates than urban districts in the South (Chilvers,
1978). It should be noted that this analysis is confounded by the north-south
comparison, which suggests that socio-economic differences and climate could be

responsible for the variation, rather than urban-rural differences. Law et al (1998)
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looked at the causes for the excess mortality in the more northern districts, and
found the strongest associations to be with smoking followed by climate. South
Staffordshire’s rural wards have significantly higher SMRs than both their urban
wards and the England and Wales average, according to their Annual Report of the
Director of Public Health Medicine, 1996. This applied to both men and women, but
was especially the case for women. The findings resulted from empirical research at
the ward level of analysis, with a rural ward being classified as having less than 150
inhabitants per square kilometre. The methodological improvement in this study,
compared to many mentioned above, is limited by the results only being applicable
to one Health Authority.

Levels of deprivation have been controlled for in some studies focusing on
urban/rural differences in all-cause mortality, however, this has not prevented mixed
results arising. Nationally, no differences between wards of different urban/rural
types have been found for the least deprived two quintiles of deprivation (based on
the Carstairs index). However, with increasing levels of deprivation there is an
increasing difference between urban and rural wards, with wholly rural wards being
healthier. Intriguingly the most deprived rural quintile is the healthiest, strongly
suggesting that the standard measures of deprivation are not adequate for detecting
socio-economic disadvantage in rural areas (Charlton, 1996). Phillimore et al (1992)
studied premature mortality for the most and least deprived ten per cent of wards,
according to the Townsend Index, within conurbations, large towns, small towns and
rural areas. At the affluent end of the spectrum there is little to choose between the
different settings. For the most deprived ten per cent of wards, however, a marked
gap separates the larger urban settings from the rural and small town settings, with
death rates 50 per cent above average in the former, but scarcely 25 per cent above
in the later. Therefore inequalities in mortality were shown to be wider in the urban
parts of the Northern Region than in the rural parts. However, when groups of wards
in each of the urban settings were matched by their deprivation scores to the
poorest rural decile differences in mortality between the four settings disappeared
completely. In fact mortality is slightly greater in the small towns and rural areas.
This finding runs counter to the view that health is inherently better in rural areas, it
is just that they are less deprived and at equivalent affluence or deprivation there is
little to choose between the different settings. Senior et al (2000) also found the
tendency for lower mortality in rural areas to reduce substantially after controlling for

deprivation, the remaining differences were mainly in the most deprived wards.
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A ward level analysis, comparing London and East Anglia, found a higher
rate of premature mortality in urban London compared to the counties in East Anglia,
(9.9 per 1,000 compared to 7.7 per 1000). However, after the wards had been
aggregated according to population density and their Townsend deprivation scores,
the urban-rural contrast reduced mainly to a contrast between the deprived city and
the rest; the outer metropolitan suburbs and the rural areas revealed no distinct
differences (Congdon, 1995). These results are based on the Townsend and
Carstairs deprivation indices. Chapter Three will go on to explore the issues that
arise in applying such indices to rural areas, and suggests they may be inadequate
at reflecting the nature of rural deprivation.

The studies certainly do not confirm the widely assumed improved position of
rural areas, as not only are there findings to the contrary, but the methodology
employed in those studies revealing an urban disadvantage is far from robust.
Overall the urban areas do appear to have greater mortality rates, but the difference
is small and is dominated by the effect of very deprived urban areas. As discussed
in Chapter Three, Stratifying rural areas by the generic deprivation indices may not
be capturing rural deprivation due to both the level of aggregation employed and the

urban biased deprivation components.

Table 2.2.1 All-Cause Mortality
Health Geographical area Level of Definition of rural Urban/rural
15 Author outcome covered & time analysis difference

period

Charlton All cause England & Wales District & Cluster Analysis Lower rural rates,
(1996) mortality (1981-1992) Ward (OPCS area Class. LA with increasing u/r
(0-74) & ward) difference with
Land-use increasing
(OPCS/DoE: ED) deprivation
Chilvers All cause England & Wales Regions & Rural districts Lower rural rates
(1978) mortality (1969-73) District aggregated by region
Congdon All cause London & East Ward Population Density No u/r difference
(1995) mortality Anglia (Over 20pph, 1.5~ after account for
(males 45- England 20pph, & ,1.5pph) deprivation (except
64) (1989-91) inner London)
DPH report All cause South Staffordshire Ward Population Density Higher rural rates,
S.Staffs mortality England (<150pop/km2) esp. for females
(1996) (1990-92)
Haynes All cause United Kingdom Ward Cluster Analysis Lower rural rates
(1991) mortality (1971-75) (ACORN)
Haynes All cause England & Wales Ward ONS Ward Rural wards
(1999) mortality (1990-92) Classification significantly lower
(0-65) mean mortality
Haynes All cause East Anglia Ward More than 15km from a Urban mortality
(2000) mortality (1990-92) district general hospital rates > rural
(0-74)
Law All cause England & Wales District ONS district Relative risk
(1998) mortality (1992) classification met:rural
1.04
Phillimore All cause Northern Region Ward Not urban & settlement Increasing u/r
(1992) mortality England size difference with
(0-65) (1981-83) (OPCS class. of built- increasing
up areas & < 5000) deprivation
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" Senior All cause Wales Ward ONS ED classification Urban > rural,

(2000) mortality (1990-92) decreases after
(0-74) control for
deprivation
Williams Early age 234 communities in Grouped Large burghs Over time u/r diff.
(1990) mortality Scotland by and cities = urban. has disappeared
proximityto Small burghs = rural.
ind. Belt of
central
Scotland.

2.2.2 General Morbidity (see Table 2.2.2)

This section will consider general measures of health status and ill-health.
Good health is not just about how long people live, but also the quality of life they
retain and their experience of non-fatal illnesses. With the exception of the Census
Limiting Long Term lliness (LLTI) question there are not many sources of robust
morbidity data, making it difficult to arrive at any judgements regarding urban / rural
differences in morbidity. Mortality rates are therefore often used as a proxy for
morbidity. This may mask significant but highly localised problems, as it is uncertain
whether geographical differences in mortality parallel differences in morbidity. In
looking at the relationship between standardised morbidity, as measured by the
General Household Survey (GHS), and mortality rates Haynes (1991) found rural
areas tended to have rather higher sickness rates than might have been expected
from their levels of mortality. It should be noted, however, that these data cover
different time periods. More information regarding the GHS question is contained in
Chapter Four. Bentham et al (1995) used data covering the same time periods and
found that although there were many similarities between LLTI and mortality some
differences still existed. The sources of morbidity data analysed in this section
include the 1991 Census, the GHS and Blaxter's Health and Lifestyle Survey.

Chapter Four includes my own empirical analysis of the 1991 Census LLTI,
and the background to the chapter explores the validity of the measure. Congdon’s
analysis of these data at the census ward level, comparing London and East Anglia,
revealed similar findings to those for premature mortality. London showed a worse
predicament overall, mainly due to the deprived inner city, as the affluent
metropolitan wards have lower iliness levels than some of the rural wards (Congdon,
1995). Again at the ward level rural wards were shown to have significantly better
health than average (Haynes and Gale, 1999; Haynes and Gale, 2000). At local
authority district level geographical variation in LLTI was analysed by Bentham et al
(1995). Their results show a clear regional divide with the highest standardised
illness ratios mostly concentrated in the north and Wales with the exception of parts
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of inner London. The lowest SIRs are concentrated in the affluent districts of the
Home Counties. The study was not aiming at an urban-rural comparison, although of
particular note was the presence of districts in the Southern half of England with
higher standardised illness ratios than expected, particularly in East Anglia and the
South West. Chapter Three mentions how these make up two of the four major
concentrations of rurality in England and Wales (Cloke, 1977). These results are
mirrored by Gould et al (1996), who, in exploring individual and geographical
variations in morbidity, were again not specifically focusing on urban-rural
differences. Their analysis of the Sample of Anonymised Records'® (SARs), did
however, reveal high rates in the North and Scotland and also in the more rural
regions of the South West and East Anglia. The South Staffordshire 1996 Director of
Public Health Report revealed people living at home reported less LLTI if they lived
in a rural area than an urban area. However, for those living in communal
establishments a greater proportion have limiting long term iliness in the rural areas.
The Wiltshire report supported these findings, with residents living in households in
rural areas reporting the least amount of long-term illness. The limited studies that
are specifically focusing upon making urban-rural comparisons have the main
drawback of not covering very extensive geographical areas. The findings suggest
that rural wards have lower rates, however, the rural regions seem to have fairly high
rates of LLTI.

Questions on self-perceived acute and chronic iliness are included in the
annual GHS. Whilst its data are not routinely analysed from an urban-rural
perspective, Balarajan et al (1987) in an additional analysis found a small effect, with
an odds ratio of 1.06 for self-reported chronic illness in metropolitan compared to
non-metropolitan areas. However, non-metropolitan areas are not a very specific
definition of rurality. This broad analysis is in contrast to a study in the rural region of
East Anglia. With the use of questions on self-perceived acute and chronic illness,
similar to those in the GHS, higher levels of both short term and long standing
limiting iliness were found in those parishes far away (15-21 miles) from Norwich
compared with those nearer to and within the city itself (Haynes et al, 1982). While
Haynes (1991), who used the ACORN classification to group wards and parishes,
did not reveal either an overall advantage or disadvantage for rural areas.

Blaxter M (1990) undertook a national health and lifestyle survey and used

Craig's (1985) socio-economic classification of local authority areas to look at small

" The 2% individual SAR from the 1991 U.XK. population census contains data for 1.1 million people
who live in households and communal establishments in England, Scotland and Wales.
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area variation. She examined various aspects of health (illness, psycho-social

health, fithess and disease/disability) among men and women in non-manual and

manual class groups living in different types of area. Her findings revealed that

although the health of manual men and women was always poorer than that of non-

manual, it is clear that area of residence makes a difference. She suggested that

there are larger social class differences in health in good residential areas and in

industrial areas than there are in rural or resort type areas. Living in rural or resort

neighbourhoods seemed equally beneficial for non-manual and manual families.

The analysis was carried out at local authority level, however, using a socio-

economic classification as a definition of rurality, and rural areas were combined

with resort and retirement areas, therefore as Blaxter herself points out, these

overall figures may conceal finer differences.

Once again inconsistency exists within the methodologies and the findings,

making it impossible to draw any definite conclusions. However, the findings from

Blaxter do illustrate the complex interactions that seem to be taking place between

people and places.

Table 2.2.2 General Morbidity
1st

Author

Health
outcome

Geographical area

covered & time
period

Level of
analysis

Definition of rural

Urban/rural
difference

Balarajan Chronic South West and Ward Non-metropolitan Relative risk
(1987) liness (GHS)  North West Thames Met:non-met
(1974-81) 1.06
Bentham LLTI England & Wales District N/A E.Anglia & SW
(1995) (Census) (1991) higher than
expected
Blaxter liiness, England, Wales & Individual Cluster Analysis Lower rural rates
(1990) psycho-social Scotland (Craig’s socio-econ
health, fitness (1984-5) classification of LA's.
& disease/ Rural grouped with
disability resort & retirement)
Congdon LLTI London & East Ward Population Density No u/r difference
(1995) males 45-49 Anglia (Over 20pph, 1.5- after account for
(Census) (1991) 20pph, & ,1.5pph) deprivation (except
inner London)
DPH LLTI Wiltshire (England) Local Cluster Analysis Lower rural rates
report (Census) (1991) government (OPCS area
Wilts areas classification: wards)
(1997)
DPH LLTI South Staffordshire Ward Population Density Lower rural rates for
report (Census) (England) (<150 pop/km2) residents in hhds,
S.Staffs (1991) higher in com. est.’s
(1996)
Gould LLTI UK SARs N/A E.Anglia & SW
(1996) (Census) (1991) higher than
expected
Haynes Acute and UK Wards and Cluster Analysis No difference
(1991) chronic iliness (1982) Parishes (ACORN)
(GHS)
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Haynes Acute and Norwich Health 16 rural 4 rural categories: Higher rates with
(1982) chronic illness District (England) parishes, 2 1) near Norwich with increasing distance
(1980) urban wards GP surgery. from Norwich
2) near Norwich no
GP surgery.
3) far from Norwich
with GP surgery.

4) far from Norwich

with no GP surgery.
Haynes Limiting Long England and Wales Wards ONS Ward Rural wards had
(1999) Term lliness (1991) Classification significantly better

health

Haynes Limiting Long East Anglia Wards More than 15km Urban LLTI rates >
(2000) Term lliness (1991) from a district rural

general hospital

2.2.3 Cardiovascular Disease (see Table 2.2.3)
Two studies focusing on the incidence of stroke in Southern England found

an increased likelihood in the urban districts as opposed to a rural district. However,
they can not be classed as credible research on differences between urban and truly
rural areas. The analysis was carried out at district level, covering a maximum of 4
districts, with the chosen rural district being Tunbridge Wells, compared to inner
London districts (Wolfe et al 1993, 1995). In addition the urban-rural differences are
compounded by the greater incidence of cerebrovascular disease among African
and Caribbean populations, who tend to be concentrated in the urban districts. A
more extensive district analysis, covering the whole of the UK, found rural districts
performed better than most urban ones, the exceptions being the ‘prosperous’
categories and one ‘mature’ category (Charlton, 1996).

In contrast to these findings, based on all of England and Wales rural
districts have a 3% higher risk than metropolitan ones (Law et al, 1998). The
explanations for these findings are unclear. The main risk factor associated with
stroke is high blood pressure, and it is possible that there is poorer detection and
treatment in rural areas. Law et al (1998) attribute the lower mortality in large cities
to the relative lack of nursing home accommodation, although this speculation has
yet to be confirmed. Charlton (1996) observed no clear urban-rural differences. The
more prosperous urban areas exhibited lower standardised mortality rates than the
rural areas, based on OPCS area classifications, however, increased rates were
observed in the more deprived local authorities. In support of Law et al, the 1996
South Staffordshire Public Health Report found higher SMRs for stroke in rural as
opposed to non-rural wards for both sexes, but with a much greater difference for
women. The female SMR rate of 137 in the rural wards was not only far greater than

the corresponding male rate but also significantly higher than the female rates in
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both non-rural wards in South Staffordshire and the average death rate for England
and Wales. Likewise the Wiltshire Public Health Report found a higher SMR for
stroke in rural areas with a value of 111 for West Wiltshire and 80 for urban
Swindon. Although these reports only cover two Health Authorities, they have
revealed similar findings from different parts of the country, and employed more
robust methodologies, giving these findings more strength than those of Wolfe et al
(1993;1995).

Research concerning coronary heart disease is limited to three studies, two
of which are district level, national studies. At the local authority level, Charlton
(1996) found rural areas, along with prosperous and maturer areas, to have lower
rates than the remaining urban clusters. Again, at the district level, Law et al (1998)
found a five per cent higher risk for urban areas. At ward level, the Staffordshire
Public Health Report revealed higher mortality rates in rural as opposed to the urban
wards, and these were significantly higher than the average rates for England and
Wales, and a lot higher for females than males.

Inconsistent findings have again been found regarding cardiovascular
disease, for both stroke and CHD. CHD is one of the main causes of death within
the UK, and therefore there is a need for more research regarding the occurrence in
rural areas, especially in the light of the recent thrombolysis treatment, where the

time taken to reach a hospital is of great importance (Boersma et al, 1996).

Table 2.2.3 Cardiovascular Disease
1t Health Geographical area Level of Definition of rural Urban/rural

Author outcome Covered & time analysis difference
period

Charlton Stroke & CHD England & Wales District Cluster Analysis Low rural rates
(1996) (1981-1992) (OPCS area Class.:

LA & ward)

Land-use

(OPCS/DoE: ED)
DPH Stroke Wiltshire Local Cluster Analysis Higher rural rates
report B England government (OPCS Area
Wilts (1993-95) areas Classification:
(1997) wards)
DPH Stroke & CHD  South Staffordshire Ward Population Density Higher rural rates,
report B England (< 150 pop/km?2). especially for
S.Staffs (1990-92) females
(1996)
Law Stroke & CHD England & Wales District ONS district Relative risk
(1998) (1992) classification metrural
stroke 0.97; CHD
1.05

Wolfe Stroke West Lambeth, District Health Non-specific Higher urban rates
(1993) North Southwark, Authority (Tunbridge Wells)

Lewisham, &
Tunbridge Wells
England
(1989-90)
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Wolfe Stroke West Lambeth, District Health Non-specific Higher urban rates
(1995) Tunbridge Wells Authority (Tunbridge Wells)

England

(1989-91)

2.2.4 Cancers (see Table 2.2.4)

Cancer incidence is the only disease registration data uniformly available in
the UK. This improvement in data availability, however, has not prevented
discrepancy arising in whether there is an excess occurrence in rural or urban areas,
nor has it resulted in an adequate amount of research relating to rural environments.
For cancer patients in rural areas it is likely to be the treatment and survival rates
that are the major concerns, rather than the incidence rates, which are most
frequently researched. Although these may be of less significance for cancers where
survival chances are poor for everyone, for example lung and stomach. The results
from the literature search have been categorised according to whether the focus of
the research is incidence, mortality, or treatment and survival rates. Mortality is a
complex function of both cancer incidence and the treatment a patient receives, and
therefore the two are looking at different aspects, and should be considered

separately.

Incidence
There are not many studies that focus purely on incidence data; rather they

tend to rely on composite mortality figures. No studies were found for breast,
bladder, colorectal, cervix etc. At district level an excess risk of incidence of lung
cancer was found in urban areas (Swerdlow, 1991). The differences in lung cancer
are likely to be attributable to differences in smoking habits. In Yorkshire, an analysis
contrasting urban and rural districts showed that total lymphoma incidence was
higher in rural than urban areas, however the difference failed to be significant.
When broken down, Hodgkin's disease reveals remarkably similar values in rural
and urban areas, while non-Hodgkin’s lymphoma shows a significant excess of
cases in rural areas, particularly for follicular subtypes (Barnes 1987). The main
drawback for these two studies is the district level of analysis. At the ward level no
significant association with urban-rural status was observed for the incidence of
cancers of the brain and central nervous system. An eight per cent higher risk was
found in affluent areas, however, using the Carstairs deprivation index (Eaton,
1997). Here rurality was defined using the OPCS land-use categorisation of wards
aggregated into six groups (Craig 1988), collapsed into two, with the rural grouping

including wholly rural, predominantly rural and mixed rural-urban wards.
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Mortality

Grouping all cancers together, rural areas have been shown to have lower
mortality rates than urban areas (Charlton, 1996; Senior et al, 2000). This pattern
remained when urban-rural comparisons were applied to most individual cancers
(Gardner, 1984), with the main exception of skin cancer. The urban-rural ratios were
higher for men than for women, indicating a higher relative risk of cancer among
men living in towns compared to the country than among women. This report has the
benefit of covering England and Wales, with the drawback of carrying out the
analysis at the district level, which is likely to mask pockets of rural variation.
Consistency appears in the literature regarding higher rates of lung cancer mortality
in urban areas, agreeing with Swerdlow’s study regarding incidence data (Williams
et al, 1991; Charlton, 1996; South Staffordshire Public Health Report, 1996; Law et
al, 1998). Again in agreement with Swerdlow’s incidence data, stomach cancer
SMRs have been found to be higher in the urban communities than in rural
communities (Williams et al, 1990; Law et al, 1998). However, no evidence has been
found for an urban-rural gradient for colorectal cancer, along with no strong
geographical pattern and no social class associations (Williams and Lloyd, 1990).
Higher rates of uterine cancer and lower rates for pancreas cancer have been
reported in rural areas (Law and Morris, 1998), although there are no other studies
to compare these findings to. The South Staffordshire report has also looked at
mortality rates for a variety of cancers, but with the improvement of using the ward
level of analysis. Little difference was revealed between rural and urban wards for
breast cancer, however, interestingly prostate cancer is significantly higher in rural
wards, with an SMR of 137 as opposed to 95 in urban wards.

Treatment and survival chances

The literature relating to this chapter frequently cited a reference, which
although not British, produced some very important findings relating to rural health.
The French study found rural patients were treated less frequently in a specialised
health care centre than urban patients, and rural women were diagnosed at a later
stage and confer a worse prognosis (Launoy 1992).

The research in this section relates to various cancers, and has mostly been
carried out at a district level of analysis making it hard to draw any definite
conclusions. Lung cancer seems to be higher in urban locations, and this is likely to
be due to a higher prevalence of smoking in urban areas, as has been found in a

Danish study. Rural areas were not shown to benefit in the only two ward level
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analyses, along with the study considering cancer treatment and chances of
survival, although the latter was carried out in France. In rural areas, the concern is
whether problems of accessing screening and treatment is causing delayed
presentation and poorer treatment, resulting in lower survival chances, as suggested
in the French study on colorectal cancer. However, there is no evidence available to
prove or disprove this in the UK highlighting a specific need for more research in this
area. A report produced in April 1999 from the London School of Hygiene and
Tropical Medicine and the Office for National Statistics provided evidence that
survival rates for many cancers were considerably worse in Britain than in America '
and the rest of Europe. It also showed that if all cancer patients shared the same
survival rates as the most well-off, a total of 12,745 deaths could have been avoided
over that period (Coleman et al, 1999). A major reorganisation of cancer services is
under way in England and Wales in response to the policy framework for
commissioning cancer services by the Expert Advisory Group on Cancer (EACG),
commonly known as the Calman-Hine report. Cancer units of a size to support
clinical teams with sufficient skill and facilities to manage the commoner cancers will
be set up in many district general hospitals; cancer centres, based largely in
specialist units, will provide skill in the management of all cancers with specialist
diagnostic and therapeutic care. However, the centralisation of these services may

result in increased accessibility difficulties in rural areas.

Table 2.2.4 Cancer
1st Health Geographical area Level of Definition of rural Urban/rural

Author outcome Covered analysis difference

Barnes Lymphoma Yorkshire health District Rural districts Hodgkin’s: similar u/r
(1987) region, England rates. Non-
(1978-82) Hodgkin’s: higher
rural rates
Charlton Lung & all England & Wales District & Cluster Analysis Lower rural rates
(1996) cancers (1981-1992) Ward (OPCS area Class.:
LA & ward)
Land-use

(OPCS/DoE: ED)
DPH Lung, Breast, = South Staffordshire, Ward Population Density Prostrate: higher
report B Prostate, England (<150 pop / km2) rural
S. Staffs (1990-92) Breast: little diff
(1996) Lung: higher urban
Eaton Brain & West Midlands, Ward Craig's definition No u/r difference
(1997) central England based on land-use

nervous (1974-86) (1988). Rural =
system wholly rural, predom.
rural, mixed rural /
urban.

Gardner All cancers England &Wales District Aggregated rural Urban higher, except
(1984) (1968-78) districts skin
Launoy Colorectal France — Calvados Department Rural poorer
(1992) (1978-84) treatment
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Law Stomach, England & Wales District ONS district Relative risk
(1998) pancreas, (1992) classification metrural
lung, uterine Uterine 0.77;
pancreas 1.14;
stomach 1.15; lung
1.21

Senior All cancers Wales Ward ONS ED Urban > rural
(2000) (1990-92) classification
Swerdlow Lung & England &Wales County Rural districts Higher urban rates
(1991) gastric (1968-81)
Williams Colorectal & Scotland District Large burghs and Colorectal: no diff
(1990) gastric (1969-73 & 1979- cities = urban.

83) Small burghs = rural.
Williams Lung Scotland District Large burghs and Higher urban rates
(1991) (1959-85) cities = urban.

Small burghs = rural.

2.2.5 Respiratory System Diseases (see Table 2.2.5)

The general assumption often held regarding urban/rural differences in
respiratory system diseases is that air pollution and smoking increase incidence,
and thus higher rates are likely to be found in urban areas. Initially findings
concentrating on asthma prevalence and mortality have been summarised. These
studies have been separated from the other respiratory studies as asthma is a
disease with young age of onset, and with increasing age it becomes harder to
separate it from other respiratory disorders such as chronic bronchitis.

Asthma

Results from a study in the Highlands of Scotland, do not support the
hypothesis that asthma is commoner in urban than rural areas. This holds true
whether the Highlands are compared with the rest of the UK or areas within the
Highlands are compared, and whether reported symptoms or exercise induced
bronchospasm are examined, (Austin, 1994). Likewise, when one rural and one
urban district in Northern England were chosen with strongly contrasting
environmental characteristics, an absence of any difference in the prevalence of
airways responsiveness or asthma was unexpectedly found (Devereux et al, 1996).
Wheeze prevalence and self reported asthma diagnosis has been found to be
higher in non-metropolitan than metropolitan areas but the metropolitan areas had
higher prevalences of cough and phlegm in the absence of colds. These
differences, though small, were significant (Kaur et al, 1998). In looking at the
contribution of health service accessibility to asthma mortality, Jones et al (1997)
found a tendency for mortality to rise with increasing distance from hospital, with a
relative risk of 1.01 for an increase in distance of one kilometre. Deprivation also had

an influence, as there was a positive association between asthma mortality and low
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social class, and lack of access to a car. This study suggests that deprived residents
in rural areas who suffer from asthma may have lower chances of survival.
Other

Charlton (1996) found higher rates of mortality from respiratory disease for
females than males in rural areas. For chronic bronchitis and emphysema a 28%
higher risk in urban districts has been reported (Law et al, 1998). While in South
Staffordshire rates are higher in rural wards for men and women, however, the
difference is far greater for females with an SMR of 99 in the urban wards, and 137
in rural wards. In Wales, contrasting results were found with higher mortality rates
from all respiratory diseases in urban compared to rural areas.

These findings shed some doubt over the commonly held assumption of an
increased prevalence of respiratory disorders in urban areas. Of particular concern
are the high prevalence and mortality rates for asthma in rural areas, and the
suggested link with deprivation. This raises the hypothesis that problems in
accessing NHS service facilities could be a contributing factor. Rural asthma, along
with eczema sufferers have been reported as blaming their symptoms on the

spraying of agricultural chemicals (Stevenson, 1983).

Table 2.2.5 Respiratory System Diseases
1t Health Geographical area Level of Definition of rural Urban/rural
Author outcome Covered analysis difference
Austin Asthma Highlands, Scotland Region Non-specific No difference
(1994) (1992) (Highlands of
Scotland)
Charlton Respiratory England & Wales LA District Cluster Analysis Lower rural rates
(1996) disease (1981-1992) (OPCS area Class.:
LA & ward)
Land-use
(OPCS/DoE: ED)
Devereu Asthma West Cumbria & District Non-specific No difference
x (1996) Newcastle upon (West Cumbria)
Tyne,
England
(1992-93)
DPH Respiratory South Staffordshire, Ward Population Density Higher rural rates,
report B system England (150 pop/km?2) esp. for females
S.Staffs diseases (1990-92)
(1996)
Jones Asthma England & Wales District Population Density Increasing rates with
(1997) (1988-92) (pop/km2) increasing distance
Kaur Asthma and United Kingdom 93 schools Not stated Met: higher cough &
(1998) allergies in (1993) aggregated fo phlegm
childhood 4 Non-met: Higher
geographical wheeze & asthma
levels
Law Chronic England & Wales District ONS district Relative risk
(1998) bronchitis and (1992) classification met:rural
emphysema 1.28
Senior All respiratory Wales Ward ONS ED Urban > rural
(2000) diseases (1990-92) classification
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2.2.6 Accidents, poisoning, violence and occupational health (see Table 2.2.6)
Accidents, poisoning and violence make-up the fourth highest cause of death

in the United Kingdom (ONS, 1997) and research regarding the occurrence in rural
areas has been more abundant than for most of the sections.

Higher mortality rates have consistently been reported in rural areas for
various types of accidents, injuries and poisoning, but especially for road traffic
accidents, and for both males and females (South Staffordshire annual report, 1996;
Law et al, 1998; Chilvers, 1978; Bentham, 1986; Daly et al, 1992). In addition to the
urban-rural analysis Bentham (1986) found a significant influence of deprivation,
with risks appearing to increase for those near the bottom of the social class scale.
Problems of inaccessibility were apparent; with mortality rates being significantly
higher in areas that do not have major accident and emergency facilities within their
boundaries.

Besides the fairly conclusive, higher risk of road traffic accidents, there is a
high degree of morbidity, mortality and disability associated with injuries sustained in
the agricultural workplace (ONS, 1995). Agricultural workers have been shown to be
at high risk from farm accidents (Doyle et al, 1989). These included off-road motor
vehicle accidents, accidents involving animal transport, poisoning by pesticides,
poisoning by gases, slipping and tripping, falls from or out of buildings, injuries
caused by animals and plants, injuries caused by falling objects, accidents with
machinery, accidents with firearms, and injury by electric current (ONS, 1995). The
pattern of mortality for female farmers is similar to that observed in men, notably with
the excess of accidental and violent deaths. Furthermore, the actual numbers are
likely to be higher than reports reveal due to a lack of detailed information regarding
the rates of agricultural injury, because the notification of reportable accidental
injuries to the authorities is very poor. Reportable injuries are those which result in
death, major injury or over three days absence from work. Jones (1999) found only
12% of accidents to result in sickness absence exceeding four days, and information
from the Labour Force Survey suggests that only a fifth of all accidental injuries
occurring on farms are actually reported. Furthermore, there may be risks
associated with agricultural chemicals (Zejda et al, 1993) and other farm related
activities (Cox, J, 1983). Farmers have high death rates from several occupationally
related respiratory disorders (farmer’s lung, influenza, and acute bronchitus), and
hernias (which is probably attributable to the heavy lifting carried out in agriculture).
Certain skin conditions, which although are not unique to, are more frequently seen

in rural communities. These include cattle ringworm, orf, horse bite flies, ticks and
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blackthorn injuries. Although they are not life threatening, they carry significant
morbidity and result in time being lost from work, often at a crucial time of the
farming year (Buchan, 1998). As ONS suggest, more attention needs to be paid to
the occupational health problems of agricultural workers.

Road traffic accidents and the risks associated with primary employment are
causes for concern, with research consistently displaying high rates in rural areas. It
is not surprising that farm accidents are more common in rural areas, and may be
counter-balanced by the specific occupational risks that occur in urban areas. For
the ICD-9 external causes of injury and poisoning group however, forestry and
farming sectors of employment are certainly risk factors, being the second and
fourth highest risk job groups, respectively. Possible explanations for higher road
traffic accident mortality include the higher use of private transport in rural areas,
thereby exposing rural residents to a greater risk of accidents; greater distances to
accident and emergency departments, thereby increasing the delay between the
accident and treatment; and the restricted speed of motor vehicles in urban areas,
thereby resulting in more serious accidents occurring in rural locations. The findings
in this section raise the issues of road safety, safety at work, and the accessibility of
the NHS accident and emergency services. As mentioned in Chapter One, there is
an increasing trend for local hospital accident and emergency departments to close
and services to be centralised in larger centres. This is partly for reasons of financial
efficiency, but also because it is difficult to maintain professional standards and
allow sufficient experience for doctors in training in very small units. In rural areas
very often a great deal of casualty work takes place within the local general practice,
although this is not officially recognised. In Ireland Doyle et al (1989) reported a well-
established pattern of treating farming injuries without referral to hospital. This
treatment usually includes surgical procedures, and the rural practitioner therefore
requires more than an elementary competence in the assessment and treatment of
trauma cases. ‘

The ambulance service have specified that all rural patients should be
attended to within 19 minutes, and more recently that a 999 call should be attended
to within 8 minutes, irrespective of geography. Yet failure to meet these standards in
very rural areas may well be hidden in an overall standard, especially if the rural
area is measured along with a large metropolitan area. The Secretary of State for
Health, Rt. Hon Frank Dobson MP, has stressed the need to improve working
practices in the rural employment sectors, such as farming, forestry and quarrying, in

order to decrease the risk of accidents (Rural Health Forum, 1998). Despite the fair
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amount of research carried out in this area the main focus has been upon young
males with an absence of attention to the elderly and children. Both of these are

included in the Health of the Nation Targets, aiming to reduce the death rates by at

least 33%.

Table 2.2.6 Accidents, poisoning and violence

15t Health Geographical area Level of Definition of rural Urban/rural
Author outcome Covered analysis difference
Bentham Road traffic England & Wales Lower tier Cluster Analysis Higher rural rates
(1986) accidents (1979-83) local (Socio-economic
(males 15-24) authorities classification of
LA's)
Chilvers Accidents, England & Wales Region Aggregated rural Higher rural rates
(1978) poisoning, (1969-73) districts by region
& violence
Cox Agricultural, Cumbria, England N/A N/A Higher rural rates
(1983) mountain &
traffic
accidents,
skin diseases
and farmer's
lung.
Daly Road traffic South West DGH Population Density Higher rural rates
(1992) accidents Thames catchment (Urban, suburban &
Region area semi-rural)
(1988)
Doyle Farm Ireland, 3 counties GP N/A Higher rural rates
(1989) accidents (1986)
DPH Injury and South Staffordshire, Ward Population Density Higher rural rates,
report poisoning England (<150 pop/km?). esp. females
S.Staffs (1990-92)
(1996)
Law Road traffic England & Wales District ONS district Relative risk
(1998) accidents, (1992) classification met:rural
falls & other rta 0.47; falls 0.83;
other 0.85
Zejda Agricultural Literature review of various studies Higher rural rates
(1993) chemicals

2.2.7 Mental iliness (see Table 2.2.7)

A lot of mental health studies deal with so called ‘revealed incidence’
inevitably mixing up utilisation and health. Milder forms of psychiatric morbidity often
remain undetected, and because of geographical differences in the provision of
health care, detection may not be equally distributed over geographical units. The
identification and interpretation of urban-rural variations in mental illness may also
be complicated by differences in their socio-cultural composition, which create
difficulties in making valid comparisons. Rural populations tend to have more
negative attitudes towards mental illness than urban residents, resulting in both rural
professionals and lay people being less likely to associate mild neurotic behaviour
with a mental iliness (Keatinge, 1987; Gift, 1990). The fear of being identified with a

mental illness in a small community, because of the stigma attached to it, means
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rural people often find it hard to talk about emotional problems and even harder to
seek help. Even if one does decide o seek help there is little choice of mental health
services available, and often a lack of information about those that are available.
Kenkel (1986) stated that the evidence needed to make definitive statements
concerning urban and rural rates of psychiatric disorders is not available.

Although there is evidence that the national pattern for mental health exhibits
a north/south gradient, as for physical health, the regional differences were
eliminated within social classes | and Il and appear to be more marked in rural than
urban areas. The odds ratio for psychiatric morbidity in the northern regions
(compared to the southern regions) was only 1.06 in urban areas without access to
an open space, while it was 1.24 for those with access to an open space and 1.29 in
country districts (Lewis et al, 1992). Research undertaken in one inner city and one
rural practice in Nottinghamshire, found similar rates of identified psychiatric
morbidity. However, the type of psychiatric morbidity varied between practices, with
urban patients more likely to be suffering from psychoses, and rural patients more
likely to be suffering from neurotic disorders (Casey et al, 1990). When considering
only white patients, McCreadie et al (1997) found no significant difference between
prevalence rates of schizophrenia in rural and urban areas.

A study of maternal depression by Sheppard (1996) showed greater rates in
urban health visitor clients than rural clients. The rate of dysphoria was marginally
higher in rural areas than in the urban area. While urban clients were more likely to
suffer from loss of appetite and have a negative reflection on the past and future.
The differences, however, were not significant. The mental health of pre-school
children and their mothers, living in the New Forest and Southampton, displayed
similar rates in the urban and non-urban areas, thus suggesting the service needs
are similar regardless of locality, (Thompson et al, 1996). A survey of psychiatric
morbidity in nearly 10,000 adults found significantly higher prevalences in urban
areas of depression, anxiety disorder and phobia, but no significant differences in
obsessive compulsive disorder, panic, alcohol and drug dependency or psychosis,
although in the latter case the numbers were very small (Meltzer et al, 1995).
Results from a survey of the National psychiatric Survey of Great Britain revealed
higher rates of neurotic disorders and alcohol and drug dependency in urban than
rural areas. After adjustment for adverse living standards, however, urban/rural
differences in alcohol and drug dependence were no longer significant and

differences in neurotic disorders were considerably reduced.
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A study focusing on alcoholism in North Devon revealed high rates in the
rural health authority. It showed there was a certain cultural acceptance of heavy
drinking, coupled with a reluctance to seek help, and that many potential clients and
their families would not use an agency that also catered for drug users because of
stereotypical images of ‘junkies’ (Brown, 1995).

Very little research on urban-rural variations in mental health in the UK was
discovered in this search. The findings that do exist reveal no consistency in the
results, tend to focus on different mental ilinesses, only cover small areas, and have
used methodologies that are far from robust to enable urban-rural comparisons.
None of the studies have given their definition of ‘rural’ much consideration, instead
many of the researchers have just selected a rural area based on subjective
assessment. Therefore | would have to agree with Kenkel (1986) that the evidence
needed to make these urban/rural comparisons is simply not available. There is no
doubt that the awareness of mental health in rural areas is becoming more apparent
with an increase in the number of charitable organisations focusing their attention on
rural people. The Samaritans have produced publicity specifically aimed at people
living and working in the country. RuralMinds is a partnership between Mind and the
Department of Health, aimed at improving the mental health of people living in
isolated rural areas. It has taken on a proactive approach to tackling the effects of
stigma and the disadvantage faced by rural people with mental problems, attempting
to break down the barriers that prevent people from seeking the care and support
they need. Rural Stress Information Network (R.S.1.N) is a further partnership,
between rural industries, the voluntary sector and government. It was initially set up
in response to high rates of stress and suicide amongst the farming community, but

now extends its activities to all people in rural areas.

Table 2.2.7 Mental lliness

1t Author Health Geographical area Level of Definition of rural Urban/rural
outcome Covered & time analysis difference
period
Casey Conspicuou One rural (outside General Rural general Psychaoses: higher
(1990) S psychiatric Nottingham) and practice practice 20miles urban rates
morbidity one urban (inner- from Nottingham Neurotic disorders:
city Nottingham) higher rural rates
general practice
Lewis Mental United Kingdom Region Person's living env't Regional differences
(1992) illness (1984-1985) classified into 3 between northern
groups: urban and southern
without access to regions less marked
garden; urban with within social classes
adjacent garden; I and Il and within
country district. urban areas.
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McCreadie  Schizophren  Nithsdale, Scotland All Non-specific No difference
(1997) ia & Nunhead & schizophrenic (Nithsdale,
Norwood, South patients 114/mile?)
L.ondon
(1991-92)
Meltzer Depression, UK Sample of Interviewer’'s Some causes higher
(1995) anxiety, 10,000 decision in urban, some no
phobia, difference between
psychosis ... urban and rural
Paykel Alcohol/drug UK Sample of Interviewer’s Urban higher rates,
(2000) dependence 9,777 decision but after controlling
Neurotic for deprivation no
disorder sigt difference for
alcohol or drug
Sheppard Maternal 2 locations in UK, Women with Non-specific No difference
(1996) depression names not given. children < 18, (geographically
(1994-95) consulting a extensive rural area,
health visitor. name not given)
Thompson Mental New Forest and District Health Non-specific No difference
(1996) health Southampton, Authority (New Forest)
of mothers & England
children (1990-91)
2271 Suicide (see Table 2.2.7.1)

Suicide is the most serious manifestation of psychiatric morbidity and the

literature below is consistent in its reporting of a high incidence in rural areas.
Three of these studies cover England and Wales. Firstly, at ward level,

Charlton (1995) found that living in a completely rural ward was associated with a

20% greater relative risk of suicide, it was a risk factor for men and women alike,

and both older and younger age groups, but the effect was greatest for older men.

Secondly, at district level, economically depressed agricultural, rural areas have

been noted as high-risk suicide areas for men (Saunderson, 1996) and, similar to

Charlton’s results at ward level, Law et al (1998) revealed a 21% higher risk in rural

districts. Two studies carried out in Scotland support the findings from England and

Wales. In the Lothian and Borders Region significantly more cases of suicide

occurred in the rural communities, with an urban : rural ratio of 0.8 : 1. Males

accounted for the statistically significant difference observed between the rates for
urban and rural suicides (Obafunwa, 1994). This was supported by Crombie (1991)

who found that the highest rates for male suicide in Scotland were in the more rural

areas, with low rates in the central belt, which is associated with high population

density, heavy industry, and social disadvantage.
The high prevalence of stress and high suicide rates amongst the farming

community is cause for concern. Samaritans are targeting specific publicity towards

the farming community, where the suicide rate is twice the national average. in North

and West Devon suicides of farmers or their wives accounted for 12 per cent of
residents’ deaths (Pearson, 1993). While for England and Wales as a whole
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Charlton (1995) found the ten occupational groups with highest proportional
mortality ratios (PMR) for suicide account for just over 2% of all male suicides. Of
these, farmers are the most numerous high-risk group, accounting for some 1% of
male suicides in the 16-64 age group. However, the excess risk for farmers was only
apparent among the older men.

Differences in the methods employed in urban and rural suicides have been
explored, the inhalation of car exhaust has been classified as a rural phenomenon
for example (Obafunwa, 1994). Pearson (1993), looked at the characteristics of
suicide in North and West Devon and found that in comparison with the rest of
England and Wales they were significantly more likely to choose a violent means of
suicide, due to the increased likelihood of death by firearms.

Certainly, the conventional view of the rural idyll; of contentment and freedom
from stress, does not seem to be borne out for everyone. There appears to be a
universal consensus supporting high rates of suicide in rural areas, and this holds
true at various levels of analysis and in different parts of the UK. Within rural areas it
seems to be less of an issue for women, and very concerning for farmers. However,
female farmers’ suicide rates were significantly raised in 1995, with a proportional
mortality ratio of 151, although this has not been identified in the previous decennial
supplements (ONS, 1995). The reasons for high suicide rates in rural areas are
unclear, suggestions have included the inaccessibility of psychiatric care and, in
particular the increasing and widespread financial and social concerns in the farming
community (Watt, 1995). Never before has there been a period of such uncertainty
and change in agriculture, as the 1990s. People in farming are subject to multiple
stresses arising from economic pressures, uncertainty and physical and cultural
isolation. These have been discussed in more detail by McGregor et al (1995), and
Erlichman (1994) mentions how remote hill farmers have been badly hit by reduced
government subsidies. When a farmer loses his livelihood, he loses his home and
inheritance as well. The higher rates of suicide among self-employed farmers are
consistent with an influence of financial pressures in farmers running their own
business. However, the elevated risk, compared the general population, also
present for those not self-employed suggests that even if such pressures are
relevant, they are not the only explanation for the excess (ONS, 1995). Farmers with
mental health problems may remain hidden from services because, often living and
working in isolation, they may not be accustomed to discussing their problems and
may be even less likely to discuss their feelings with people from outside the

agricultural community. Features of rural environments may also influence the
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opportunity for suicide, such as isolated moorlands where cars can be parked, or a

high bridge over a road or river and the ready availability of guns (Pearson, 1993).

Table 2.2.7.1 Suicide

1% Author Health Geographical area Level of Definition of rural Urban/rural
outcome Covered analysis difference
Chariton Suicide England & Wales Ward % of popuiation High risk for farmer’s
(1995) (1990-92) living in a rural ED
as classified by the
DoE.
Crombie Suicide Scotland Local gov't Non-specific Higher rural rates
(1991) (1974-86) district (Highlands of
Scotland)
Law Suicide England & Wales District ONS district Relative risk
(1998) (1992) classification met:rural
0.79

Obafunwa Suicide Lothian & Borders, Region Not urban U:R ratio
(1994) Scotland 0.8:1

(1987-91)
Pearson Suicide North & West individuals N/A High risk for farmer's
(1993) Devon, England

(1988-90)
Saunderson Suicide England & Wales District Not stated Higher rural rates
(1996) (1989-92)

2.2.8 Infant and Child Health and Mortality (see Table 2.2.8)

Studies relating to urban-rural differences in children’s health status have
focused upon health outcomes that are affected by anti-natal care including stillbirth
rates and low birth weight, as well as those affected by both anti-natal and post-natal
care such as neonatal mortality. There may be difficulties related to the delivery of
these services in rural areas. Other studies focus upon children’s height and
childhood diabetes.

In relation to mortality rates mixed results have been obtained. Congdon
(1995) found the deprived inner-city to be the most disadvantaged regarding rates of
infant mortality, however, mirroring his results for premature mortality and LLTI, there
was little distinction between the outer metropolitan suburbs and more rural areas.
Slightly lower infant mortality rates have been reported in rural South Staffordshire
compared to the urban wards, although these rural areas have recorded slightly
higher stillbirth and neonatal mortality rates (South Staffordshire Annual report of the
Director of Public Health Medicine, 1996).

Conflicting findings are apparent for the incidence of low birth-weight. No
significant difference was found between urban and rural wards in South
Staffordshire (Public Health Report, 1996). Three further analyses of the urban-rural
variations in birth-weight took the effect of deprivation into account. Mirroring the
methodology employed for analysing all-cause mortality, Phillimore et al (1992)

found low-birth weight to be highest in rural areas at the affluent end of the
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spectrum, and lowest in these areas at the deprived end. However, the results were
more uniform across the different settings than for SMR. At comparable levels of
deprivation the low birth-weight was slightly more common in rural areas, but once
again there was very little difference between the settings. Two clear gradients have
been shown to exist, with the likelihood of low birth-weight increasing with both
urbanisation and deprivation (Reading et al, 1993; Charlton, 1996). An odds ratio of
1.71 was found between the most deprived and most affluent 20% of enumeration
districts, and an odds ratio of 1.37 was found between large towns and rural areas
(Reading et al, 1993). Within the least deprived groups, however, little difference
has been observed between urban, rural and mixed wards (Charlton, 1996). These
studies once again assume the Townsend deprivation index to be valid for rural
populations. Furthermore, Rousseau et al (1994) point out that Reading et al (1993)
have ignored the importance of their earlier finding that the decile approach
produces very different results to a matching wards by equivalent deprivation
(Phillimore et al, 1992). The quintile approach works well when the groups being
compared have a similar mean and standard deviation but this is not the case with
rural and urban populations. The distribution of rural EDs in this study is skewed
away from the deprived end of the deprivation groupings. This is demonstrated by

Figure 2.1.

Figure 2.1 Distribution of urban and rural wards by deprivation quintile

2000
1500
number o f wards 1000 —&— Rural
in quintile ~F— Small town
500 ~—k— large town
04

deprivation quintlies (1 = most deprived)

Source: Rousseau et al, 1895

It shows proportionally fewer rural wards are deprived and exemplifies the need for
an analysis based upon matching equivalent levels of deprivation. If the results still
hold if a matched urban-rural analysis were used, it would give stronger support to
there being health effects of rurality independent of deprivation.

A gradient of decreasing children’s height with increasing urbanisation has
been found, although after controlling for latitude the association reduced to an

insignificant level (Foster et al, 1983). This is likely to be a proxy measure for a
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number of socio-economic factors distributed in a north-south gradient in England.

After controlling for deprivation a relationship of increasing urbanisation and

decreasing mean height has remained, with a difference of 0.162 SD score
(Reading et al, 1993). This was consistent throughout the range of deprivation,

however, the same methodological problems remain as for their analysis of low
birth-weight.

In Scotland a 20% lower incidence of childhood diabetes has been noted in

urban postcode sectors compared to rural sectors. A deprivation gradient was also

apparent with deprived sectors having approximately three-quarters of that in

affluent sectors. Thus rates were particularly low among children in deprived urban

sectors. The differences in incidence between urban and rural areas and deprivation

categories are all highly significant, however, variations in incidence still remained

which could not be explained by either of these differences (Patterson et al, 1992).

The methodologies employed in this section are more robust than most.

However, the studies are limited and focus upon different health issues, while those

considering similar aspects of child health have revealed conflicting findings, thus

once again creating difficulties in drawing conclusions.

Table 2.2.8 Infant and Child Health

1st Health Geographical area Level of Definition of rural Urban/rural
Author outcome Covered analysis difference
Charlton Percentage England & Wales Ward OPCS area Higher urban rates
(1996) low birth- (1981-92) classification based
weight on land use at ED
(<2,500g) level.
Congdon Infant London & East Ward Population Density Little u/r difference
(1995) Mortality Anglia (Over 20pph, 1.5- after account for
(1989-91) 20pph, & ,1.5pph) deprivation (except
inner London)
DPH Still birth, South Staffordshire, Ward Population Density IMR: rural slightly
report B neonatal, England (<150 pop/km?). lower. Stillbirth &
S.Staffs infant (1988-92) neonatal: rural
(1996) mortality rates slightly higher. LBW:
& low birth no difference
weight
Foster Height of England 22 study Population density Decreasing height
(1983) primary (1972) areas (from (very sparse = with increasing
school National 0-10 p/ha) urbanisation
children Study)
Patterso Childhood Scotland Postcode <10% of the Higher rural rates
n (1992) diabetes (1977-83) sector population in a
continuously built-up
area of 500 or more.
Phillimor % low birth- Northern Region, Ward Not classified as For comparable
e(1992) weight England urban by OPCS deprivation rural
(<2,800g) (1982-84) classification of built- higher rates
up areas.
Reading Low birth Northumberland, ED Settlement Size Decreasing height
(1993) weight & England (rural LA district with increasing
children's (born 1985-88) <5000) urbanisation.
height LBW: higher urban

rates
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2.3 Intra-rural variation (see Table 2.3)
Most research relating to rural health has analysed rural areas as though

they are homogeneous. Instead, it is beneficial to identify variations in health by
different dimensions of rurality, population density, socio-economic factors and
structural factors. The limited number of studies that have examined intra-rural
variation have focused upon all-cause mortality, general morbidity, low birth-weight,
and suicide.

If the well-assumed gradient of decreasing mortality with decreasing
urbanisation exists between urban and rural areas it may not persist for the remoter
rural areas. The more remote rural areas of East Anglia have been reported as
having a mortality disadvantage for middle-aged men compared to the less remote
rural wards (Congdon, 1995). Bentham (1984) used Cloke’s index of rurality to
identify four regions with major concentrations of extreme rural areas. He
demonstrated a persistent tendency for mortality to be higher in the more truly rural
areas than in the semi-rural areas, and for these areas to be experiencing greater
increases than elsewhere. The reason suggested for this phenomenon is that the
migration of economically active adults from such areas leaves behind an older,
frailer population that has more difficulties in accessing health services. In conflict to
these findings Phillimore et al (1992) further analysed their data allowing for remote
rural/urban contrasts. They used the Townsend deprivation index alongside the
standardised mortality ratio (SMR) for all deaths under the age of 65. When the
remoter rural wards and matching wards in conurbations were compared, the
remoter rural areas were shown to have a statistically significant advantage than the
urban areas, regardless of income. The same results were apparent in their results
for percentage low birth-weight. This is interesting compared to their findings in
Section 2.2.8, where there was no inherent advantage when all rural areas were
matched to conurbations.

Relating to the Census LLTI question, a gradient of improved health with
decreasing population density exists within East Anglia, in both deprived and affluent
rural areas (Congdon, 1995). In contrast, semi-rural areas have been found to have
lower LLTI ratios than either the urban or deeply rural areas, therefore displaying a U
shape association between health and rurality (Shouls et al, 1996). This is in
accordance with Bentham and Congdon’s finding of a remoter rural disadvantage for

all-cause mortality.
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An examination of physical illness and disability amongst the elderly in four
urban and two rural areas in England and Wales revealed the healthiest elderly
population to be in Cambridgeshire (with the exception of diabetes), one of the areas
classified as rural. The other rural area sampled was Gwynedd, which one could
classify as more truly rural than Cambridgeshire. A very different pattern was
revealed for Gwynedd, with high lifetime prevalence of heart attacks, high blood
pressure, intermittent claudication, peptic ulcers, thyroid diseases, and pernicious
anaemia, (Parker 1997). Therefore once again the more rural area seems to be at a
disadvantage.

Rural variation in suicide rates has shown a higher suicide rate in the
remoter rural than the more accessible rural areas of Northallerton. The difference
was not statistically significant, however, and the study only covered a small
geographical area (Roberts, 1996).

These studies suggest that rural variation in health may exist, in particular
with remoter rural areas suffering most. “Since it is these same areas that show poor
levels of access and low levels of use of health services there is a strong indication
that rural health services are not managing to reach the areas that need them most,”
(Bentham, 1984). The research is limited and focuses upon different health issues,

implying a definite need for more research into rural variation.

Table 2.3 Intra-rural variation

1t Health Geographical Level of Definition of rural Intra-rural
Author outcome area Covered analysis variation
Bentham All cause South West, District Cloke's Index Higher rates for
(1984) mortality E.Anglia, the North remoter rural
& Wales
(1964-73)
Congdon LLTI {m 45-59), London & East Ward Population Density SMR: higher rates
(1995) infant mortality, Anglia (Over 20pph, 1.5~ for remoter rural
all cause mort. (1989-91) 20pph, & ,1.5pph) LLTI: gradient.
(m 45-64), decreasing density
lower rates.
Shouls LLTI UK SARs Cluster Analysis Higher rates for
(1996) (Census) (low pop density & remoter rural
agric. bias)
Parker Elderly B Newcastle, Oxford, = Samples of 65 Non-specific Higher rates in
(1997) physical illness Cambridgeshire, year olds. (Cambridgeshire & more truly rural
& disability Gwynedd, Gwynedd) Gwynedd
Nottingham
(1989-94)
Phillimore <65 all cause Northern Region, Ward Not classified as Lower rates for
(1992) SMR, low birth England urban by OPCS remoter rural
weight (1981-84) classification of built-
up areas.
Roberts Suicide Northallerton, Individuals Population Density Higher rates for
(1996) England (<0.6 pop/ha). remoter rural
(1981-90)
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2.4 Conclusion

The image of the rural idyll, characterised by notions of improved health,
happiness and stress-free living, with family and extended networks to support the
young, old, sick and infirm, is a widespread assumption in the UK. A systematic
search for literature relating to health in rural areas, and a subsequent review of their
methodologies and findings has identified some general trends and differences
between rural and urban health needs and experiences. The evidence provided,
however, is limited and conflicting, and often based on far from robust methods,
making this assumption difficult to confirm or refute. The picture, therefore, is still
very unclear and the results seem to vary between and within regions of the UK.

Only a limited number of studies concentrate on urban-rural differences in
health, with even less focusing on intra-rural variation. It should be noted that simple
urban-rural comparisons hide the heterogeneity of both urban and rural areas. When
exploring the health of rurai popuiations it is beneficiai to focus on variations in
health within rural areas, and to identify which groups suffer the worst health. It is
unlikely that rural areas suffer as badly as deprived inner-city areas (Congdon,
1995), and therefore the aggregation of urban areas is likely to affect comparisons
between rural locations and other urban areas.

The studies in this chapter consider various aspects of health, so for many
individual causes there are too few articles to form valid comparisons and
conclusions. The majority of convincing articles, regarding specific measures of
health status, have concentrated upon those for which there is little doubt of an
excess occurrence in rural areas, namely suicides, road traffic accidents and farm
accidents. This has left many of the main causes of death and ill-health without
adequate research concerning their occurrence in rural areas. If a general urban-
rural health comparison is required, it is not sufficient to rely on one health indicator,
rather there is a need to look at a range of indicators, since, for example morbidity
and mortality data may give different pictures. Many researchers are being driven by
what data are available. The lack of health data on non-fatal morbidity that can be
broken down to the small area level, on national or regional basis, has resulted in
most studies focusing on mortality rates. With the exception of cancer registration
data, no other comprehensive and reliable source of incidence data exists because
of the problems of clinical confidentiality and the biases arising from the links
between service provision, diagnosis and treatment. ldeally there is a need for more

registers and detailed health surveys.
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A number of barriers exist to assessing health in rural areas and
comparisons between studies are complicated by the diversification in their
methodologies. The areal level of aggregation differs between the studies, including
census enumeration districts (EDs), civil parishes, postcode sectlors, census
electoral wards, local authority districts, district health authorities, counties, regions,
as well as areas that do not fit standard administrative boundaries, and this is
discussed further in Section 3.4. Many studies have used a level that is likely to
conceal finer details in rural locations, given the juxtaposition of wealth and poverty
(Reading et al, 1990). Therefore pockets of deprivation or ill-health, may be lost in
the averaging even at a small area level of analysis. Conversely, where health data
are available at the small area level this information may be unreliable due to the
small number of health events involved. Some of the studies have been restricted to
small geographical areas, thus creating difficulties in making urban-rural
generalisations, as well as detecting intra-rural variation.

A further clear difficulty is the lack of consensus over what constitutes ‘rural’.
The rurality definitions include population density, cluster analysis based on areal
components, settlement size, not urban, subjective assessment and unspecified. It
is difficult to identify what makes an area rural, as different types of ‘rural’ exist and
the shifting patterns of employment are changing the context of the countryside
(Shucksmith et al, 1996). A clear agreed upon definition of ‘rural’ would aid
comparisons in rural health research. However, a basic urban-rural classification is
out-of-date, replaced by the need for areas to be classified by type, one existing
example being the ONS Ward Classification. Chapter Three focuses upon the
issues surrounding defining rurality, and describes the effects on health research of
using the different definitions. The location and characteristics of rural populations
are likely to vary depending upon the chosen definition, and hence also their health
status. Therefore it is not surprising that conflicting results have arisen in the above
review. Ideally studies should cover a fairly large geographical area, at a small level
of analysis, with one or more competent definition of rurality, preferably enabling
rural variation to be detected. Given that many of the above studies depart greatly
from this ideal methodology the reliability of their findings for drawing conclusions
relating to rural health are debatable.

A further problem is that some of the urban-rural variations suggested in the
above findings may be confounded, i.e. an association between the urban/rural
location and the disease may be distorted because of an association between

urban/rural location and another factor that influences the disease under study. Two
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examples from the above literature are ethnicity (Wolfe et al 1993; 1995), as there is
a greater incidence of cardiovascular disease among African and Caribbean people,
who are also more concentrated in urban areas, and north/south differences
(Chilvers 1978; Foster et al 1983). Eames et al (1993) has shown that even after
accounting for social deprivation, premature mortality tends to be higher in the
northern regions of England than in the south, which could affect urban-rural
comparisons if not controlled for. The north-south differences could be due to
physical features of the environment such as the air or water quality, industrial
pollution or selective migration.

Very few studies have attempted to look for explanations for any observed
urban-rural differences or intra-rural variation. Giarchi (1990) has detailed some
factors that are likely to affect health in the country-side as: housing, insufficient
health and medical resources, peripheral skeletal welfare and social service
facilities, information deprivation related to service provision, local reluctance and
sometimes ‘resistance’ to use ‘outsider’ resources and facilities where these require
cultural boundaries to be crossed. Indications from Section 2.3 suggest that within
rural areas the remoter areas may suffer to a greater extent than those that are more
accessible, although the research is limited and findings to the contrary do exist,
suggesting a need for more research attention in this area.

A limited number of the above studies controlled for deprivation when making
the urban-rural comparisons. The research that has included measures of
deprivation in the analysis have produced conflicting results, and have used generic
deprivation indices, such as Townsend and Carstairs (Phillimore et al, 1992,
Reading et al 1993; Congdon 1995; and Charlton 1996). As Chapter Four shows,
these indices are urban biased, and the chosen indicators are likely to have a very
different significance in rural areas. This is likely to compound the urban-rural
comparisons, as the link between the generic deprivation indices and ill-health is
less-pronounced in rural than urban communities. Therefore when the urban-rural
comparisons are made the rural areas are likely to appear healthier, even when
matched deprivation bands are compared. Using the Carstairs Index, Charlton
(1996) found the most deprived rural quintile to be the healthiest suggesting the
standard deprivation scores are very poor measures of socio-economic
disadvantage in rural areas. The inappropriateness of using these standard
deprivation scores in rural areas does not tend to be recognised in many health

studies when drawing conclusions and is explored further in Chapter Four.



Care needs to be taken in interpreting findings of urban-rural comparisons.
No real conclusions can be drawn for most of the sections, as findings tend to be
limited and conflicting, as well as having methodological drawbacks. Consistent
findings only appear for suicide, road traffic accidents and farm accidents, all of
which should be causes for concern in rural areas. The inconsistency for other
outcomes is likely to stem from methodological differences and inadequacies. Many
studies lack the power needed to detect variation. Studies may not cover a large
enough geographical area, or may not be carried out at a small enough level of
aggregation, and people may be misclassified due to inadequate definitions of rural
and rural deprivation. This can result in a blurring of boundaries between
populations and results may reveal little or no effect. There is evidence that the
general perceptions of a rural idyll are misjudged, and that the patterns of health
status are more confusing than within urban areas. The review does highlight the
need for more research focusing upon intra-rural variations. This needs to have
rigorous design with clear definitions of rurality, and consider the influence of
remoteness, deprivation and accessibility to services upon the health of the rural
population. Once research has identified why differences are occurring it may be
possible to target interventions to narrow the gap. In rural areas health outcomes
that require NHS specialist services (such as cancers and frauma), or those that
may need fast and efficient access in an emergency (such as asthma, trauma, road

traffic accidents or myocardial infarction) warrant further research.
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Chapter 3

Rurality

3.1 Introduction

An understanding of ill health in rural environments demands an exploration of
the term ‘rural’. The literature review in Chapter Two reveals that a wide variety of
classifications have been applied to health research. This chapter highlights the issues
that arise when attempting to define and measure rurality, a concept that is
fundamental to the subsequent analysis carried out in this thesis. A selection of
popular neighbourhood classifications are grouped into the following five categories:

»  Subjective assessment

» Population density / sparsity

= Settlement / population size

» Distance-based measures

» Multivariate area classification schemes
These categories are structured to describe the techniques involved in acquiring the
measures; to mention examples of adaptations and usage; and finally to discuss their
advantages and disadvantages.

Before any empirical analysis is carried out the use of the South West as
representative of a rural British region, and thus an adequate geographical base for
this research, is justified. This is followed by a discussion of the problems that arise in
choosing a level of aggregation for the empirical analyses. Finally, the levels of
agreement between three chosen neighbourhood classifications are investigated to

see how much the choice of definition affects which areas are classified as rural.
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3.2 Background

3.2.1 Defining ‘Rurality’

“There is no unambiguous way of defining rural areas”
(Moseley et al, 1977)

Health research seldom fails to emphasise the measure of deprivation that has
been employed, in contrast, the way in which rurality has been defined, and the
limitations of the chosen measure, have been largely neglected. The term ‘rural’ is
widely used in public life and distinctions between ‘rural’ and ‘urban’ are continually
made by researchers without an adequate appreciation of the definition of these
concepts. Definitions of rurality in the health care context vary widely, both in Britain
and elsewhere. Some emphasise physical and environmental differences; others social
and economic; while some fail to state explicitly how ‘rural’ has been identified. As
revealed in Chapter Two this lack of consistency between studies makes comparisons
and the formation of conclusions difficult.

Rural areas themselves vary widely and undergo rapid change over time
(Shucksmith et al, 1996). It is difficult to define characteristics that are exclusively
‘rural’. The characteristics of an ‘inner city’ seem to be more consistent. Some rural
communities may be more similar to an urban community with a similar employment
base, than to other rural communities. Therefore it is unlikely that a single definition
can effectively describe the variations in the nature of rural areas throughout the
country. The different kinds of rural areas that exist include affluent and deprived,
agricultural and industrial, static and mobile. For example, the nature of rurality in a
south east commuter village is likely to differ greatly from that in an isolated, northern
ex-mining village.

It is problematic to define the, often blurred, boundaries between urban and
rural areas in any rigid manner, as much depends on the purpose for which the
definition is required and the level of aggregation. The notion of a rural-urban
continuum has been suggested, with settlements positioned along a spectrum ranging
from very remote rural areas, through transitional areas, to the modern city (Pahl,
1996). The terms ‘rural’ and ‘urban’, per se, may be a hindrance in themselves, as they
imply a dichotomy. However, if anything meaningful is to be said about rural health and
deprivation in a systematic, quantitative research study, as is the intention of this
thesis, rurality needs to be explicitly defined and boundaries need to be drawn. The
scale at which the definition is applied is important and will have implications for the

way in which data on rural areas can be interpreted. Again the wide variety in the levels
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of aggregation employed in health research became apparent in Chapter Two. Areas
are not homogeneously rural or urban, but rather tend to be a mixture of both, and the
classification of an area as rural can depend on the areal scale. Careful consideration
needs to be given to which definition of rurality is employed in the undertaking of the

research; the interpretation of results; and in making comparisons between studies.

3.2.2 Measuring ‘rurality’

Subjective assessment

The use of individual perceptions of rurality is not uncommon within the health field.
The literature review in Chapter Two highlights how some rural health research has
been based around a subjective assessment of a rural area. The patients’ decided
whether they lived in a town, village or the countryside in the Northumberland
Community Health Council’s patient survey (1992). In a survey related to accessing
primary health care (Ritchie et al 1981), it was the interviewer who assessed whether
the informant lived in a rural or urban area.

This approach has the advantage of simplicity and it could be argued that it is
important whether the people feel that they live in a rural area. To the general public,
however, rural only refers to a broadly understood settiement or landscape type.
People are likely to have different mental pictures of what they consider to be rural,
resulting in them defining the same community in very different ways. Their past and
current experiences will influence their opinions. An inhabitant of an inner city is likely
to hold different perceptions of rurality to someone from a small farming community.
For this reason the use of people’s perceptions is clearly subjective and not a strong
basis for an operational definition of rurality and the definition can not be standardised.
It is also not practical to use such a definition in a quantitative analysis such as that

undertaken for this thesis.

Population density / sparsity
Rural areas are commonly defined on the basis of low population density. It is
simply calculated by dividing the population by the area, and determining cut-off points.
(Mason and Taylor, 1990). Population density is included in the criteria for the
Department of Health’s funds for ambulance services, the Department of the
Environment, Transport and the Regions (DETR) grants to local authorities and the
European Community grants for rural areas. The Department of the Environment

chose an inverse representation of population density in what they term ‘sparsity’. The
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cut-off point of below 4 persons per hectare, at the ED level, represents ‘rural’. The
calculation, which was used in their resource allocation for the standard spending
assessment, classifies EDs with a population density of 0.5 to 4 persons per hectare
as ‘sparse’, while those less than 0.5 persons per hectare (p/ha) are classified as
‘super.sparse.’ The latter are double weighted in an attempt to allow for the extra cost
of service provision in very sparsely populated areas. This equation is displayed in Box

3.1.

pul

Chapter Two indicates that it is fairly common for health researchers to identify
rural areas on the basis of population density. However, inconsistency arises in what
cut-off points they use to define rural. For example, Roberts (1996) used <0.6
persons/ha, Congdon (1995) used <1.5 persons/ha, Foster (1983) used <10
persons/ha, South Staffordshire Public Health Report (1996) used <150persons/km2,
while Jones (1997) kept population density as a continuous variable.

Population density is often considered to be the single most important
characteristic that distinguishes rural from urban areas. It is a logical definition to use
within health research, as in areas of low population density general practitioner lists
tend to be smaller than the national average and patients tend to be dispersed over a
wider area. The low general practitioner density, resulting in general practitioners being
less able to share rotas out of hours. The lack of ‘economies of scale’ in areas of low
population density reduces the availability of services, especially specialised services
results in decreased accessibility. Population density is readily understood and easily
calculated from the decennial census, which produces counts of people in specified
areas. It is computable for most aggregation units, and being a continuous variable, it
has the added advantage of allowing areas to be ranked, thereby resulting in
straightforward area comparisons. In addition, despite its simplicity, it has been shown
to correlate well with more complex definitions, for example Cloke's Index of Rurality
(Craig, 1988).

The simplicity of the measure does have its shortcomings however, as many
researchers (Cloke, 1977; Cordes, 1985; Hoggart, 1985; Halfacree, 1993) have
concluded that rurality is about far more than just population density. The most remote

communities, and thus those with the greatest difficulties in accessing services, are not
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always those with the lowest population densities. For example, a small town may be
further away from hospital care than sparsely populated farming communities on the
edge of cities. The areal units vary in size, and fail to account for the surrounding
settlement patterns. Some parts of major settlements contain a high proportion of
business premises or a large open space, therefore they are sparsely populated,
although they are not in any way rural. Conversely, the presence of a town within an
essentially rural area will distort what is happening over most of the land area by taking
an average figure, which may be above the threshold for designation as rural.
Population density averages out these differences, and its ability to correctly represent
the very dissimilar situations is poor. It is possible to overcome the above to a certain
extent by weighting the population sub areas to reduce the influence of one sub-area
over the whole area in question. Since the nature of the rural community is not
~considered some areas classed as rural by population density may display urban
characteristics. A disadvantage with all continuous measures arises if cut-off points
need to be determined. They assume that populations fall into two or more discrete
groups. Those near to the cut-off points may have more in common with populations in
other groups than with the opposite extremes of their own groups. Once again these
vary between studies, making comparisons more difficult, and even these are scale

dependent.

Settlement size
A different type of definition classifies areas as rural if they do not form part of
settlements of a certain threshold. One definition, based upon this rationale, is the
Office for National Statistics (ONS) 1991 categorisation of every census ED in the
country as ‘urban’ or ‘rural’. They formed a complex definition of urban and then by
exclusion defined everything else as rural. The urban areas were identified on the
basis of the extent of physical area characteristics, using the Department of the

Environment’s land use definition (Census Users Guide, 1991) shown in Box 3.2.

Box 3 2 ONS 1991 urban/rural categorisation of census EDs

.  The prerequisite for recognzt:on as an urban area is:

! fa contmuaus area of built up. andextenchng for 20 hemares or more

| = aminimum population of 1080 persons ~
kgre ter than four EDs ;

- - The key deﬂmng eiements are as follows

= permanent structures and land on which they are situated o

= transportation corridors (eg roads, railways, canais} which have buﬂt up sntes on one or boih
_ sides or which link built-up sites less than 50 metres apart ; ~
= transportatmn features (railway yards, motorway sew;ce areas car parks atrports etc )

= mine buildings (excl quarries and workings) ; ; ;

=  areas wholly surrounded by built up sites
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Since EDs are the building blocks of parishes and wards, the ONS definition can
be used to classify other levels of aggregation,. One example of this is Craig’s ward
categorisation (1988). Craig used the 1981 version of the OPCS ED classification. He
put electoral wards on a scale from wholly urban to wholly rural with four gradations in
between, based upon the ward’s percentage composition of urban and rural EDs. This
is illustrated in Table 3.1. This places them on a six point scale, but obviously it is
possible to collapse or expand the number of gradations and to use it at other

aggregations.

Table 3.1 Categorisation of wards (‘Craig, 1988)
Category of ward -
Description

Proportion of urban enumeration
districts in the ward
All

% (or more) — but not all

Y2 (or more) — but under %
Ya (or more) — but under 2
One (or more) — but under V4
None

1). Urban (wholly)

2). Urban (predominantly)

3). Mixed urban (more urban than rural)
4). Mixed rural (more rural than urban)
5). Rural (predominantly)

6). Rural (wholly)

Another commonly adopted classification employing the population size threshold is by
the Rural Development Commission (RDC). This defines rural parishes as those with
populations of less than 10,000. Robinson (1990) found that criteria used to classify
settlements as rural varied internationally from localities of fewer than 200 inhabitants
in some countries to areas with fewer than 10,000 inhabitants in others. For Sweden,
rural areas include both countryside and settlements with less than 500 (Folkesdotter,
1987). While in Ireland rural areas do not contain towns of 1,000 or more (Jennings,
1987). The U.S. Census Bureau defines as rural those persons living in open country,
on farms, or in towns fewer than 2,500 people (Moscovice, 1989). In Greece the
settlement size threshold for rural areas is less than 10,000 (Pacione, 1984). Within
health research Phillimore and Reading (1992) classified urban wards as those in
towns with a population of over 5,000, with the remaining wards being classified as
rural.

This measure has the benefit that, unlike population density, the problem of
classifying an inner city area as rural is not going to arise. However, basic urban/rural
classifications are a little out-dated as they do not enable intra-rural variation to be
examined or enable areas to be ranked. In addition, difficulty exists in the definition of
a settlement. Official definitions of urban settlements vary considerably, being related
in some countries to thresholds of population concentration, while merely reflecting
administrative status in others. Combining this with the great variation in the population

size threshold at which a rural settlement becomes urban makes it an unsuitable

measure.
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Distance-based measures

“remoteness ... where there are problems of access
it has not been thought worthwhile to overcome”
Shucksmith (1996)

Alternative types of rurality definitions are distance-based measures, linked to
problems of inaccessibility and isolation. This section focuses on the concepts of
peripherality, remoteness, and distance to nearest neighbour distance. These are
important notions in defining rurality in health research and rather different to other
definitions. The distance to nearest neighbour is related to geographical isolation at the
local level, exploring where people live in relation to one another. Peripherality and
remoteness explore the broader picture of settlement pattern, and are related to the
distance to higher-level services. They are linked to the availability of, or access to,
secondary health services, as there is a tendency for hospitals to be located in larger
towns. Isolation has resulting implications for general practitioners in remote areas,
who are likely to be the first to address an emergency situation, and frequently have to
work alongside ambulance services.

The nearest neighbour measure contains an element of accessibility, but this is
unrelated to any specific service centre. Originally developed by plant ecologists
interested in studying the spacing of plant species within a region (Clark and Evans,
1954), it characterises the pattern of a set of points within a study area. Comparisons
between different spatial distributions can be made, i.e. in identifying a tendency
towards the clustering or dispersion of settlements. These are illustrated in Figure 3.1,
where the first diagram shows a clustering of more than one group of points with
relatively short distances between each point and its nearest neighbour, suggesting a
greater degree of urbanisation. The fairly widely distributed points in the second

diagram reveal a more dispersed pattern, and thus a higher mean nearest neighbour

distance.
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Figure 3.1 Settlement patterns
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To measure remoteness from an urban area, in its simplest form one can simply
locate and designate an urban centre or specific service on a map and then calculate
either the distance (crow-fly or by road), travel time or travel cost to the area of
interest. The measurement of travel time by public transport is more problematic, as
waiting times and the availability of services need consideration. However, given
adequate data, the measures can be computed using Geographical Information
Systems (GIS), and it could form a dimension in principal components analyses. It is
possible to develop an index of population potential, in which a place’s accessibility is
described as a function of its proximity to alternative destinations of varying utility
(Moseley, 1979). Places can be grouped in terms of their distance from selected
locations. To calculate the mean distance to nearest neighbour for a study area, the
‘nearest neighbour’ of each point within the area is determined as the point closest in
straight-line (euclidean) distance. Distances are calculated or measured, and the

average nearest neighbour distance (NND) is determined using the basic formula for

the mean:

D — 2 YN

n

where NND = distance to nearest neighbour

n = number of points

Figure 3.2 illustrates a worked example of the calculation of a mean nearest
neighbour distance. As the diagram shows, it is permissable to refer back to previous
points (e.g. settlement 2 to 1); for one point to be the nearest neighbour for more than

one other point (e.g. settlement 8); or for two points to be each others’ nearest
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neighbour (e.g. settlements 1 and 2). The example indicates that an average distance

of 1.23 units separates a point from its nearest neighbour.

Figure 3.2 Mean distance to Nearest Neighbour — a worked example

1 Settlement Nearest Distance
® Se \ Number  Neighbour
1 2 1.0
\ ® 3 \o 2 1 1.0
2 T 'l 6 3 4 0.6
4 3 0.6
® 5 6 16
4 6 5 1.6
7 8 1.3
8 9 1.0
7 /9 9 8 1.0
10 9 1.8
® ®
e /'\ 10 11 10 2.0
8 ® \ >=135
® 11 Mean distance is 13.5/11=1.23

The calculation of the nearest neighbour measure for this thesis computed the
distance between each postcode in the South West and its nearest postcode.
Subsequently the mean values have been calculated at enumeration district, ward and
district levels of aggregation.

Examples of the usage of the remoteness measure within health research include
the Trent Regional Health Authority defining communities as rural which could not
reach out-patient clinics and back in half a day (Trent RHA, 1990). Bentham et al
(1995) calculated an index of remoteness as an indication of the likely problems of
accessibility for cervical cytology screening. The index was the percentage of people in
each practice living more than 2km from a surgery and from a bus route with at least
two buses per day to the same destination. It was derived using a GIS procedure to
measure the distance from every patient postcode location to the nearest surgery and
bus route. Haynes et al (1982) categorised parishes into four rural groups based on
their distance to Norwich and whether they contained a GP surgery. The rural practice
payment is based on a similar idea to these measures, with practices only being
eligible if at least 20% of patients live over 3 miles from the main surgery (Department
of Health, 1989; Ellis and Chrisholm, 1993). The nearest neighbour measure has not
been widely used within the health field.

With the aid of GIS, the procedures to calculate these distance-based measures
are relatively simple. The techniques can be applied within any given spatial unit, which
need not necessarily be a standard administrative area. The nearest neighbour
distances can be measured to second, third and higher order neighbours if required.

The definitions help to make sense of local geography. Assessing the distance to large

53



urban centres provides a level of accessibilty to many facilities and services for the
population of an area. Alternatively, it is possible to group areas of differential access
to specific health services. Isolated communities are likely to suffer the greatest
problems of accessibility, which is important regarding health service utilisation in rural
areas. The areas with the greatest problems of inaccessibility may not always be
picked up using other definitions, for example they are not necessarily those with
lowest population densities or the strongest agricultural base. Unlike many of the
definitions the measures also become more sensitive at the rural end of the scale.
With nearest neighbour distance only describing geographical isolation at the local
level the measure may be complementary to measures of remoteness and
peripherality, which seek to identify distance to higher-level service centres. The
complexity of the latter two measures increases when deciding on peripheral or remote
from what? One researcher could classify ‘rural’ as 10 miles from an urban centre of
10,000, while another as 50 miles from an urban centre of 250,000. Alternatively, as
mentioned above Bentham et al (1995) use distance from a GP surgery. If a
researcher is interested in the provision of a specific service it is overly simplistic to
measure distance to settlements of a particular size, as different services have
different catchment populations. One should also be aware that using poor access to
actually define rurality would invariably lead to rural areas being found to have poor
access as a matter of course. For this reason, it may be better to use it for making
comparisons between rural areas rather than to define them. For the continuous
nearest neighbour measure again cut-off points may need to be determined. One
critical issue when using the nearest neighbour procedure concerns how the boundary
of the study area is handled. The real world obviously extends beyond most study
areas. If this is ignored, a point may be forced to find neighbours within a study area,
whereas the true ‘nearest neighbour’ for a point located near the boundary may
actually lie outside the area. Therefore it is more accurate if boundaries for calculating
the nearest neighbour distances for points continue just beyond the outermost points
within the study area. For this thesis, the effects would be very small as the figures
used in the analysis are the result of averaging distances between postcodes within
larger administrative areas. These would have least effect on the larger DHA units and

most effect on the ED-level results.

Multivariate area classification schemes
“An area classification is a powerful and effective way of summarising the complexity of census
data. It provides a simple indicator of the characteristics of areas, and of the similarity between
areas, for comparative or targeting purposes and as a variable for analysis with other data”.
(Wallace et al 1995)
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An area can be designated as rural through the use of a single variable or a
composite indicator. Composite indicators identify various characteristics of
populations, formulating previously subjective ideas into one precise statement of
urban/rural differentials. Similar areas can be identified and grouped together into
clusters.

A multivariate area classification approach to measuring degrees of rurality in
Britain was undertaken by the Department of the Environment (DoE) in 1971. They
developed an index to aid in the investigation of the nature of rural areas and small
towns in England and Wales. It was calculated on the basis of three factors, population
density; proportions of the resident population working in another local authority area;
and proportions of males working in an area employed primarily in rural industries.

In 1977 Cloke developed this DoE classification scheme. He constructed a
composite index of rurality at the district level for England and Wales, using principal
components analysis, on information from the DoE’s three variables along with a
further thirteen. The demographic, social and economic variables measured population
density, age structure, occupancy rate, dwellings lacking amenities, the proportion of
farmers and farm workers, and of commuters and out-migrants, and distance from a
city. It should be noted that an accessibility measure has been employed here. All but
the last of these were derived from the 1971 Census. In an analysis of temporal
changes in the rurality index over the inter-censal period 1961-1971 Cloke (1978)
suggested two summary categories of ‘pressured’ and ‘remote’ rural areas, each
characterised by particular types of rural problem.

The analysis was further updated to take account of the 1981 Census, and to
reflect the changing nature of rurality, as the constituent variables used to indicate
rurality in 1971 were not considered to be the most efficient indicators ten years on
(Cloke and Edwards, 1986). Population change was omitted in the updated version. A
low rate of population increase or even a decrease represented a characteristic of
rurality in 1971, but there had subsequently been significant in-migration in many rural
areas, reducing the power of this indicator in 1981. Population density also became
less significant in the revised index. Non-urban local authority districts were displayed
in a quartile classification to simplify analysis: extreme non-rural; intermediate non-
rural; intermediate rural; and extreme rural.

Using a system developed by Richard Webber and John Craig in the 1970s and
following similar classifications after the 1971 and 1981 Censuses, the 1991 ONS Area
Classifications were produced (Wallace et al, 1995). This classified local authority
districts, district health authorities and electoral wards from the 1991 Census Small

Area Statistics (SAS). Seventy-one Census variables were considered for inclusion in
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the local authority classification, which were reduced to 37 after examination of the
correlations between variables (Wallace et al, 1996). These many dimensions were
then synthesised into a single classificatory system. This resulted in 34 ‘clusters’,
classified further into 12 ‘groups’, and further still into 6 ‘families’. The ward
classification is based on similar principles to the scheme for the larger geographic
areas, but contains slightly different categories. It produced 14 ‘Groups’, and 43
‘Clusters’. Unlike the district classification, however, the groups were not amalgamated
into Families. Each district in Great Britain is classified as both the centre of a small
cluster of districts which correspond closely to it and as a member of a cluster within a
division of all districts. Given the comparatively large number of wards, it was not
meaningful to produce lists of ‘corresponding’ wards. Each cluster, group and family
was given a short distinctive title. These were dependent on the outcome of the
analysis; they did not drive it. In the main the names reflect socio-economic character
indicated by the cluster centroids, sometimes combined with the geographic locations
of the member districts.

The ONS classifications recognise the heterogeneity of rural areas. The district
classification produces one rural ‘family’, containing a subset of three ‘groups’
(Scotland; Coast and country; Mixed urban and rural), broken down into seven
‘clusters’ (Highlands and Islands; Uplands and agriculture; Remoter England and
Wales; Heritage coast; Accessible amenity; Towns in country; and Industrial margins).
The family’s predominant characteristics are high values for agricultural work, in six out
of seven clusters, and low values for the standard deprivation indices. The ward
classification includes two rural groups, (rural areas and rural fringe), and six rural
clusters, (agricultural heartland; remoter coast and country; accessible countryside;
town and country; industrial margins; and edge of town). A list of the ONS Ward
Classification’s groups and clusters is provided in Appendix I. One should note,
however, that some areas that are not classified as rural by this classification might
well be rural, for example, within the ‘Prosperous Areas’ group there is an ‘affluent
villages’ cluster which would seem to imply that it represents rural areas.

In 1996 Owen used cluster analysis to classify wards and local authority
districts into rural and urban types. A number of census measures were used to
distinguish between the two. These were population density; age-structure;
employment structure; car ownership and housing. At the district level, the rural areas
appear similar to the rural ‘Family’ from the OPCS district classification (Wallace et al
1995). The retirement / resort areas were shown to be distinctive from other peripheral
and rural areas, however there was less distinction between the suburbs and the

mixed urban and rural areas.
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The above definitions have the benefit of being able to combine many
variables, overcoming the difficulty of defining rurality on the basis of a single factor.
This provides them with greater sensitivity and specificity in identifying rurality,
especially intra-rural differences, than the unidimensional definitions. Multivariate
classifications aim to differentiate areas as clearly as possible, whilst making them
recognisable and meaningful to users. Groupings are intended to be as homogeneous
as possible, but sufficiently populous to support applications. In the case of ONS area
classifications, a hierarchy of clusters is provided for application. The advantage of the
Cloke and the DoE’s indices over many multivariate area definitions is that they were
specifically concerned with the issue of rurality, whereas others cover the whole
spectrum of population types.

Many principal component analyses have produced successful classifications for
use in urban areas, without the same success in rural areas. This seems to be a result
of the smaller number of groupings applied to rural areas, despite the lack of
homogeneity.

The classifications have a strong dependency on the variables used. The choice of
these variables may be wrongly influenced by a researcher’s poor or out-dated
perception of rural areas. A serious misconception is that of equating agriculture with
rurality. While it is true most farmers live and work in rural areas, only a small and, as
mentioned in Section 3.3.4 decreasing fraction of rural inhabitants tend to be engaged
in agriculture. However, this has often been used as a main variable for rural areas in
principal component analyses, for example Owen (1996). Furthermore, in the past
mining, not agriculture, was the mainstay of many rural communities, and in recent
years some rural areas have seen a considerable shift towards manufacturing
employment and tourism. The indices therefore need regular updating in order to
maintain accuracy. The ONS classification can be up to ten years out-of-date, as it is
only updated following the Census results, while Cloke’s rurality index has not been
updated since the 1981 Index making it even more out-dated. The purely socio-
economic classifications, such as that produced by the ONS Classification, fail to
consider the physical characteristics of an area. Variables such as land-use or
measures of settlement pattern or density, or the census data on journeys to
workplaces or on migration movements could be heeded important for defining a rural
area.

The measures are more complex to calculate than other definitions, such as
population density. With the exception of Cloke’s rurality index, many of these
definitions cannot be ranked, as the groupings are not on a mathematical scale. The
multivariate area classifications can only be applied to the spatial units for which they

have been designed. This can form a problem if they have been produced at high
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levels of aggregation, for example Cloke’s rurality index is only available at district
level. Cloke felt that the analysis at the level of small-scale spatial units, such as civil
parishes and EDs, represented too high a level of disaggregation for the rurality index
technique.

For the definitions based around the cluster analysis technique there are inevitable
problems. In any system of mutually exclusive clusters the cluster titles are not
necessarily precise descriptions of all members of a cluster, particularly those that are
furthest from the cluster centroid.

The reorganisation of administrative boundaries can create problems for the
multivariate classifications. The resultant effect of the district boundary changes in
1974 on Cloke’s 1981 index was larger districts representing an even coarser-grained
spatial analysis than the original index. Again due to boundary changes the ONS local
authority district classification applies to districts as they were at Census day 1991,
while the health authority classification applies to district health authorities as they

were in 1994.

Summary of measures

Table 3.2 shows the levels of aggregation to which a selection of
neighbourhood classifications can be applied. Table 3.3 summarises the advantages
and disadvantages of these measures. Cloke’s rurality index is an attractive index as
unlike many of the other measures it has been designed to specifically measure
rurality. However, it is only available at the district level and has not been updated
since the 1981 index. These factors influenced the decision to reject this measure.
Basic urban-rural classifications are also felt to be a little out-dated, therefore the ONS
ED Classification and the RDC parish Classification are excluded on the basis that
they do not enable intra-rural variation to be examined or areas to be ranked. Density
and sparsity are very similar concepts, and initially both were included in the analysis.
However, the results were very similar and therefore it was felt only one should be
included. Population density was chosen on the basis that this is widely used and
readily calculated and understood. The second variable selected was mean distance to
nearest neighbour as a measure of local isolation. The final measure included is the
ONS Ward Classification, representing a widely-used, ward level socio-economic
definition that unlike the first two chosen definitions considers the nature of the rural

communities.
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Table 3.2 Application of neighbourhood classifications to levels of aggregation

Definition of Level of Analysis
rurality Enumeration Census  Civil Parish Local Health
District Ward Authority Authority

District District

Density X X X X X

Sparsity X X X X

Remoteness X X X X X

Settlement size X X X X X

Nearest X X X X X

Neighbour

ONS ED X X X X X

Cloke X

ONS area class. X X X

Owen X X

Table 3.3 Summary of advantages and disadvantages of neighbourhood classifications
Definition Advantages Disadvantages
Subjective = Simplicity »  Very subjective
Assessment = Represents people’s

perceptions

Density / = Represent any aggregation unit *  Cut-off points vary greatly
Sparsity * Simple to calculate = Little information on the nature
s Easily updated of rural communities
s Areas can be ranked (i.e. = Results easily distorted. Area
straightforward comparisons) units vary in size
= Correlates well with complex s Not necessarily most rural (city
definitions centre)

= Widely used

Settlementsize * Represent any aggregation unit =  Thresholds vary greatly
= Simple to calculate s lijttle information on the nature
= Easily updated of rural communities
= ONS ED / RDC parish easily = Problem in defining a settlement
accessed from MIMAS * Need to know size of

settlements

Remoteness / = Represent any aggregation unit = Remote or peripheral from
Nearest = Readily computed using GIS what?
neighbour * Easily updated = Little information on the nature
= Nearest neighbour can be of rural communities
ranked = Cut-off points for nearest
= Relates to accessibility and neighbour need to be
isolation — main disadvantages determined
of rural areas
Multivariate = Greater sensitivity to the types =  The measures may only be
analysis of rural communities applied to the levels of
s ONS readily available from aggregation for which they were
MIMAS designed
= ONS provide a hierachical =  Complex to calculate
structure = Need updating, could require
= Cloke’s and DoE’s specifically changes to methodology to
for defining rural account for changing nature of
= Cloke’s can be ranked rurality

»  Most can not be ranked
= ONS - purely socio-economic
classification
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3.3 Justification for the use of the South West as a rural

region in the UK

The geographical area chosen as the basis of the analysis in this thesis is the
South West Regional Health Authority. This area covers the nine counties of Avon,
Cornwall and the Isles of Scilly, Devon, Dorset, Gloucestershire, Hampshire, Isle of
Wight, Somerset and Wiltshire as shown in the map in Figure 3.3. Together, these
include a population of just over six million, with just under 1,500 census wards.

There were two main reasons for selecting this as the study area. Firstly,
although Southampton is now part of the South East Health Authority when the project
was initiated it formed part of the South West Health Authority. Therefore the South
West Health Authority provided the funding for the complimentary research position in
the project. There were also the benefits of those involved in the project having an
understanding of the geography, health service provision and some Health Authority
contacts. Secondly the South West is a comparatively rural and isolated region.

To justify the use of the South West as a region with a high proportion of rural
areas | have taken three rurality definitions that enable a national comparison to be
made. Half of the DHA’s in the OPCS Area Classification’s rural group, ‘coast and
country’, are from the South West region: Cornwall and Isles of Scilly, Exeter and
North Devon, and Somerset. Cloke and Edwards (1986) recognised four major
concentrations of extreme rural areas:

1. The South-West including most of Devon and Cornwall

2. Wales and its borderlands excluding the industrial areas of the South and

North-East

3. The agricultural lowlands surrounding The Wash

4. A cluster of districts straddling the Pennines
Therefore one of these concentrations of extreme rurality is the Western parts of the
South West. Finally, my own empirical work relating to population density at the ward
level implies that the South West is region with relatively low population density. The
chart in Figure 3.4 illustrates that in comparison with the percentage distribution of
population density for wards at the national level, the South West region has a higher
percentage in the lowest density category, and lower percentages in all of the

remaining, more dense, categories.
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Figure 3.3 The South West counties
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Figure 3.4 The distribution of population density in the South West region compared to
England and Wales
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3.3 The levels of aggregation

There are no set standards for areal aggregation. The definitions of areal units
are arbitrary and modifiable at choice and there is an almost infinite number of ways
the SW region could be areally divided for spatial analysis. Different research is based
on different units and the results of any spatial analysis will be dependent on the
nature of the geographical objects. Some common levels of aggregation include
regions, counties, Local Authority Districts (LAs), District Health Authorities (DHAs),
Wards, Parishes, and Enumeration Districts (EDs). The choice of unit often represents
convenience rather than geographic meaning and unfortunately this thesis is no
exception.

The ease with which data may be added at the chosen level(s) of aggregation
is an important consideration. Two types of data are utilised in this thesis; census data
and postcoded data. Census data are collected for EDs (around 200 households),
wards (around 13 EDs) and Local Authorities (around 600 EDs). The smaller areas are
grouped into the larger areas. Postcodes can be matched to EDs using the
Postcode/Enumeration District directories at MIMAS. Therefore based on the ease of
data availability the census framework appears to be the best choice for levels of
aggregation.

In order to consider areas in terms of how rural they are, their levels of
deprivation and accessibility to health services, and the health of their populations it is
preferable to make them as homogeneous as possible. Larger areas are more likely to
mask variations in the spatial distribution of indicators as the range of values may
cancel each other out. For example, with deprivation indices the larger the areal unit
the greater the mixture of levels of deprivation among the population, and the
deprivation indices become less representative of the population. The criteria used to
define the census areas are the operational requirements of the census, local political
considerations, and government administration and therefore these areas do not have
any intrinsic geographical meaning and may not represent ‘natural’ communities.
However, as mentioned above, they are the most convenient levels of aggregation for
this analysis. Therefore for these units, heterogeneity is greatest for district levels of
aggregation, less pronounced for wards and smallest for EDs. There is no doubt that
districts are too large to facilitate a scientific exposition and analysis of rural areas.
“There is general agreement that the district is too broad a level either for the definition
of rural or for the collection of data. The only reason for the widespread use of a district
classification in the past is the lack of adequate data at any sub-district level”

(Shucksmith, 1990).



Therefore it has easily been decided to focus on lower scale than the district
level, however it is debatable which sub-district level is most appropriate. The
considerations mentioned above lead one to assume that the ED is the best level of
analysis. However, there are considerable statistical uncertainties associated with the
use of census data at the ED level (Morphet, 1992; and Cole 1994). Three reasons to
doubt ED level data are:

The data problem: With very small populations and very detailed tables, 100% Small
Area Statistics (SAS) ED level data may reveal information about identifiable
households or individuals. Therefore to preserve confidentiality it is adjusted by
randomly assigning —1, 0, or +1 to non-zero counts. The effect of adding these values
is of greatest importance when the counts are small. Some of the data is just based on
a 10% sample of the population. Data is also only released for those EDs with 50 or
more usual residents and 16 or more households. The data for the suppressed EDs
were amalgamated with those of a contiguous ED, provided the total number of
persons exceed the minimum threshold.

The scale problem: Many proportions have small and variable denominators. There are
a number of ways in which an ED could exhibit a proportion of 50%. In EDs with small
denominators this could be a statistical artefact, and it is of far greater statistical
significance where this is obtained for populations with larger denominators.

The sampling problem: The ED is an arbitrarily bounded spatial unit and its properties
will be subject to sampling variation. This can give rise to spurious and insignificant
variation between EDs.

These statistical uncertainties are reduced when EDs are aggregated into larger
spatial units, although as noted above this will make areas less heterogeneous.

Based on all of the above considerations, all single level analyses in this thesis
are carried out at the ward level of aggregation. One problem with the ward that has
not been mentioned is that it is not a stable unit of aggregation, as the boundaries are
re-drawn at frequent intervals. However, the advantages in choosing a stable unit of
aggregation are more relevant in the analysis of inter-censal change and trends over
time, which is not the basis of this thesis. In addition, as revealed in Chapter Two,
wards have been widely used in health research enabling comparisons across studies.
They are also the units used to determine GP deprivation payments and commonly for
local health needs assessment. Aggregations of neighbouring wards are likely to be
the geographical basis of primary care groups that will commission local health
services in the future (Department of Health, 1997).

An extremely wide range of results can result from different aggregations of the
same set of units to a higher scale when single level modelling is employed

(Openshaw, 1977). Therefore results from one scale of analysis can not readily be
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transferred to another. As the dataset employed in this thesis is largely based on data
collected from the census it has an intrinsically hierachical nature. As mentioned in
Section 1.2 this means that multilevel modelling can be employed, taking account of
the processes operating at different levels simultaneously. Therefore the levels of
aggregation employed in all of the multilevel modelling in the thesis are the ED nested
within wards and DHAs. DHAs have been employed rather than LAs as this is health-
based research so they are considered to be more appropriate and related to resource
allocation and they can be easily matched to EDs using the area master file at MIMAS.

The geographical distribution of the Health Authorities is shown in Figure 3.5.

65



Figure 3.5 The South West District Health Authorities
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3.5 ‘Rurality’ in the South West of England

3.5.1 Data and Methodology

As mentioned at the end of Section 3.2.2 one categorical and two continuous
neighbourhood classifications have been chosen for the empirical analysis in this
thesis:

i. The ONS Ward Classification
ii. Population density Classification (persons/ha)
iii. Nearest neighbour Classification (metres)

The ONS Ward Classification is described in the multivariate area classification
schemes’ part of Section 3.2.2. The results based on the 1991 Census at the Census
ward level are available from the University of Manchester’s Information and
Associated Services (MIMAS).

To enable population density to be calculated the population sizes and the
areas of the wards are needed. The area of each ward in hectares is available from the
area master file at MIMAS. The population data are population estimates obtained
from the Estimating with Confidence Project, which adjusts for the under-enumeration
that occurred in the 1991 Census (Simpson et al, 1995). From these data the
population per hectare, for each census ward in the South West, is calculated using
the simple equation:

Population density = Population of area

Area

Arc/Info could not compute nearest neighbour matrices for more than 100,000
data points, therefore due to the large size of the dataset this was performed using a
purpose-specific program written by Professor Martin, in the Department of
Geography. The grid references for each postcode in the South West are available
from MIMAS. The d‘istance between every postcode and its nearest neighbour is
computed in metres, saving the shortest distance. The means of these distances are
calculated at the ward level.

The analysis in this chapter investigates the level of agreement between the
three selected neighbourhood classifications at the ward level. As mentioned above
two of these measures are continuous and therefore to enable a comparison with the
categorical ONS Classification cut-off points need to be determined. There is no
standard way of deciding these and as mentioned above they vary greatly. First of all
the deciles of these measures are taken and the relationship between the number of

wards classified to each decile are compared between the nearest neighbour and
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population density deciles and also with the ONS rural groups and clusters. For the
next part of the analysis cut-off points are determined that will remain throughout the
rest of the thesis. Since the intention here is to make comparisons between the
definitions, the cut-off points have been based on obtaining a similar number of wards
in each grouping. The ONS Ward Classification’s rural areas, rural fringe and the rest
have been chosen as the base categories for deciding the number in each group, as
this is the only categorical definition. The resultant density bands are under 0.46 p/ha,
0.46-0.8 p/ha, and over 0.8 p/ha, while the nearest neighbour cut-off points are greater
than 161m, 110-161m, and under 110m for rural, fringe and urban respectively. The
wards that are not classified as either rural areas or rural fringe by the ONS
Classification are termed the ‘urban12’ for the remainder of this thesis as they include
the remaining 12 ONS groups.

The GIS Mapinfo package is used to illustrate the geographical distribution of
the three measures of rurality separately, applying the above mentioned cut-off points.
Subsequently the level of agreement between these definitions, in the classification of
wards as being rural, is also displayed. The areas shaded in green represent complete
agreement over a ward being classified as rural. The lighter green shaded wards are
those that two agree to be rural, and yellow those where only one classification
believes the area to be rural. The wards shaded orange are not believed to be rural by
any of the definitions. The levels of agreement in terms of both the number of wards

and the population numbers have been quantified in the form of Venn Diagrams.

3.5.2 Results

The level of agreement between three neighbourhood classifications
Initially, the level of agreement between the two continuous measures;
population density and distance to nearest neighbour is focused on. A comparison of
the deciles of the population density classification and those of the nearest neighbour
classification in Table 3.4 shows a fairly wide spread about the diagonal. These results
imply that although some level of agreement does exist between the two variables, the
nearest neighbour variable is not simply a property of population density and they are

measuring different things.

68



Table 3.4 Population density deciles by nearest neighbour deciles (number of wards)
Nearest neighbour deciles

Least Most clustered
1 2 3 4 5 6 7 8 9 10
oo 1 57 4 18 8 1 2 12 7 2
22 4 43 4 14 4 1
g‘?; 3 39 17 48 35 6 3
2% 4 11 28 23 42 31 8 1 1
8- 5 16 13 30 41 31 9 3 4
SA 6 1 4 14 39 38 25 14 6 7
§ 7 6 16 31 33 30 18 15
§ 8 5 23 45 27 28 21
24 9 2 12 13 47 39 35
& = 10 3 20 31 36 58

Similar tables are produced comparing these variables with the categorical
ONS Ward Classification. Table 3.5 and Table 3.6 display the level of agreement, with
the ONS classification broken down into rural groups and clusters and the urban12.
The two tables are similar, although as one may expect the rurality of the ‘remoter
coast and country’ tends to be picked up to a greater extent by the nearest neighbour
classification, while the ‘accessible countryside’ slightly more so by population density
classification. The majority of wards in rural areas fall within the first four deciles for
both density and nearest neighbour. The rural fringe wards, however, are divided
between all of the deciles, apart from the least dense one. In terms of density and local
isolation therefore these areas are not very rural and are very diverse. The urban12
category has a fair number of wards with low population density and quite locally
isolated, but that are not classified as rural areas or rural fringe by ONS. This suggests
that although there is a degree of similarity, the ONS classification is measuring

different attributes to population density and nearest neighbour.

Table 3.5 ONS groups and clusters by population density deciles (number of wards)

ONS Ward Classification

Rural Areas Rural fringe Urban12
Access. Agric. Remoter | Edge of industry Town
Country- Heart- coast & town margins and
side land country country
wo 1 39 50 10 43
z5 2 55 20 16 3 2 52
LS 3 36 1 15 1 7 8 79
1]
2% 4 10 2 1 19 13 99
e~ 5 1 8 18 17 104
SA
T/ 6 8 9 9 122
§ 7 4 2 7 136
T 8 4 3 142
2% 9 5 4 139
o 0
o= 10 1 1 146
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Table 3.6 ONS groups and clusters by nearest neighbour deciles (number of wards)

ONS Ward Classification

Rural Areas Rural fringe Urban1i2
Access. Agric. Remoter | Edge of Industry Town
Country- Heart- coast & town margins and
side land country country

wo 1 40 41 23 4 5 29
2 £ 2 33 22 12 5 8 42
8 5 3 38 7 5 1 6 5 45
S 4 20 1 2 2 11 12 73
2g 5 7 4 15 8 101
5~ 6 1 5 9 9 123
2N 7 8 2 6 142
B8 4 2 4 149
SZ 9 6 2 4 122
2= q0 2 2 3 128

The maps in Figures 3.6, 3.8 and 3.9 illustrate the geographical distribution of
the rural, semi-rural and urban12 wards as defined by the ONS Ward Classification,
population density and distance to nearest neighbour respectively. Figure 3.10
illustrates the level of agreement between these definitions regarding which wards they
classify as rural.

The maps all illustrate a clustering of rural wards in the northern parts of Devon
and Cornwall. The population density and nearest neighbour maps look more similar
than that of the ONS, which tends to have more rural areas in the western parts of the
region and less in the eastern parts. The map in Figure 3.10 indicates a fair amount of
disagreement between the three definitions, especially in the eastern parts of the
region and around the coast.

The map in Figure 3.7 displays the ONS rural areas and rural fringe clusters. Of
the rural areas clusters the agricultural heartland and remoter coast and country
appear to have the closest agreement with the other measures over the accessible
countryside. The wards tend to be clustered together with similar wards. The rural

fringe wards in contrast seem to be more dispersed.
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Figure 3.6 The ONS Ward Classification
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Figure 3.7 The ONS Ward Classification (Rural clusters)
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