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The Impact of Rurality on Health

Executive Summary

Inequalities in health
Over the last few years Government policy has focussed on the issue of inequalities in
health and their reduction by addressing their social and economic determinants.
Rural areas have pockets of deprivation alongside areas of affluence and associated
inequalities in health within their local populations, yet most of the activity and
national initiatives to date have been based in urban areas.

Definition of rurality
There are multiple definitions of ‘rurality’ used in the public domain, encompassing a
wide range of interpretations and descriptions. This makes any comparison of one
area described as ‘rural’ with another, difficult. Whilst the recent classification of
Bibby and Shepherd (2004) may have been adopted in some of the more recent
research activity, it has yet to appear in any published research findings, and being
UK-based, will not facilitate international comparisons. An international definition is
needed, so that terms such as ‘remote’ and ‘rural’ are comparable between
geographical areas in different countries.

Research questions
To examine the impact of rurality on health, two research questions have been
considered, both of which were developed in discussion with an Expert Advisory
Panel. The two questions are as follows:
Research question 1: ‘Is there a health impact of rural compared with urban
residence?’
Research question 2: ‘Which health-related interventions work in improving the
physical and mental wellbeing of older people living in rural areas of the United
Kingdom?’

Methods
To address the two research questions, two systematic reviews of the evidence have
been conducted, using Cochrane-defined criteria. Thirteen databases were searched
for publications between 1990 and 2005 (January, week 3), using a broad search
strategy of free text and MESH terms, for each research question. Searches were also
conducted of the National Research Register, Caredata and the grey literature.
Exclusion criteria included publications not in the English language, non-systematic
reviews, and evidence relating to oral or dental health. Papers were included, for the
first research question, if they reported direct rural urban health comparisons in
economically developed countries, and for question two, if they reported UK-based
interventions to manage/improve health/health care in the rural elderly (defined as
aged fifty or over). All abstracts and selected papers were double read and evidence
tables prepared from relevant evidence.

For the first question, there were 14,099 hits, from which 470 full texts were obtained,
and 192 papers identified as relevant to address the research question. These 192
papers provided evidence on 232 health topics. For question two, there were 4561
hits, from which 96 full texts were considered and nine papers included in the review.
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Findings
First research question:
Location: The majority of the published literature identified (116 papers), addressing
rural versus urban health and health care issues, was based in the USA. The UK was
represented in 44 papers, Australia and New Zealand in 29, and other European
countries in 26. This has implications for interpretation and application of the
evidence, as the definition of ‘rurality’ in most of the USA papers relates to
metropolitan and non-metropolitan areas, terms that do not directly translate into UK-
based geographical environments.
§ Coverage of rural and urban populations is uneven across the economically

developed countries, with the evidence dominated by one country (USA).
§ There is large variation in the definition and therefore in the populations

included within and between rural and urban comparison groups.

Study design: Of the published evidence found, none was acquired using the more
robust study designs such as randomised controlled trials, where confounding and bias
can be minimised and causation assigned. There were 35 studies that used a cohort
design. It is acknowledged that there are problems with using a randomisation
technique for place of residence. No systematic reviews were found. The majority
(132) of the studies reported were primary research of a cross-sectional design whilst
59 analysed population-based routine data. For those analysing routine data, sample
sizes were very large, but for many of the other studies, sample sizes were smaller,
and the issue of power was not addressed.
§ The quality of the evidence to demonstrate causality is poor.
§ Some studies may be underpowered to detect any health differences between

rural and urban subjects in the sample.

Health topics: The literature was dominated with studies on mortality (21), mental
health (26) and health in the elderly (28). A further 28 studies examined health service
access and use. Some health conditions were not addressed at all, such as renal
conditions, or for which there were only a limited number of papers, for example,
gastrointestinal conditions (1), infections and immunity (3), accidents and violence
(3). Studies on health in children and young people were limited and these groups
were not specifically addressed.
§ Coverage of the health conditions reported is uneven and very limited or non-

existent for some conditions.
§ Coverage across the full population age range is limited, with findings biased

towards the elderly and adults in general.

Outcomes: The range of outcomes used was almost as great as the number of papers
found. It was therefore not possible to combine any findings in a meta-analysis. A
crude proxy outcome measure was developed: papers reporting more favourable
health and health service outcomes in rural areas, papers reporting in favour of urban
areas, and those reporting no differences between rural and urban areas. Using this
outcome measure, irrespective of study design used, in just under half of the studies,
health outcomes were less favourable for those living in rural areas (48 percent in
cohort studies, 43 percent in the rest). Twenty nine percent of the studies found in
favour of rural areas, and for the rest, the results were equivocal.
Rural health status in the UK, on the basis of the UK evidence only, is more
favourable, with 55 percent of the cross-sectional/ecological studies reporting more
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favourable health outcomes and 28 percent, less favourable. However evidence from
cohort studies was very limited, with four studies in total, three of which found rural
health to be poorer.
Adjustment for confounders: In one quarter of all studies statistical modelling was
used to adjust for a selection of potential confounders. The result, however, still show
equivalence in health outcome overall between rural and urban populations, with 41
percent of studies having worse outcomes and 30 percent having better outcomes, for
those living in rural areas, and no differences in 29 percent.
§ The very broad range of health outcomes used limits cross-study comparisons
§ The broad range of health outcomes, but limited number of studies with each,

reduces the opportunity to conduct any meta-analyses.
§ A lack of statistical detail limits interpretation of the reported values and

findings.
§ In aggregation, there is no evidence of health benefit of rural over urban

residence or vice-versa.

Second research question
The interventions reported covered mobile or outreach health care services (6 studies),
self-management of health condition (2) and screening (10). All studies were cross-
sectional in design and all reported positive health outcomes or satisfaction with
services following intervention but robust health outcome measures were lacking.
Costs and cost savings were considered in three of the studies.
§ There is very limited evidence on the effectiveness or cost-effectiveness of

health care interventions conducted in rural areas and on rural populations
in the UK.

Recommendations
In summary, there is no clear direction from the evidence favouring health in rural
over urban residence or vice versa or of appropriate health interventions of benefit to
elderly rural residents. In general, the evidence available lacks robustness and is too
heterogeneous in the definitions of rurality used, the range of health conditions and
outcomes assessed, and the populations covered. Further detailed studies, preferably
designed to provide some measure of causality, are needed, conducted in geographical
areas with clear definitions that relate to their rurality, however defined.
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The Impact of Rurality on Health
Introduction

Inequalities in Health
Black (1980) and Acheson (1998), who both reviewed the social and economic

determinants of health, emphasised the inter-relationships between determinants and

inequalities in determinants between communities. Some determinants of health are of

particular relevance, and will have specific impact, on residents in rural areas, for

example, availability and cost of transport, ability to access health care, availability of

employment and training opportunities.

Reducing inequalities in health is a national Government priority. Nationally, and

within and between geographical areas and populations, there is a need to address the

short-term consequences of avoidable ill health and the longer-term determinants, so

that within the next ten to twenty years the ‘health gap’ can be narrowed and, in the

longer term, no one should be seriously disadvantaged by where they live. Over the

last few years, Government policy has focussed specifically on the public’s health and

on addressing the widening inequalities in health across populations. ‘Tackling Health

Inequalities A Programme for Action’ (Department of Health 2003) sets out plans to

tackle health inequalities over the next three years and the foundations required to

meet a number of Government targets to address health inequalities, namely:

By 2010:

• To reduce inequalities in health outcomes by ten percent as measured by infant

mortality and life expectancy at birth.

• ‘Starting with children under one year, to reduce by at least ten percent the gap

in mortality between routine and manual groups and the population as a

whole.’

• ‘Starting with local authorities, to reduce by at least ten percent the gap

between the fifth of areas with the lowest life expectancy at birth and the

population as a whole.’

• To reduce mortality rates from heart disease and stroke and related diseases by at

least 40 percent in people under 75, with at least a 40 percent reduction in the
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inequalities gap between the fifth of areas with the worse health and deprivation

indicators and the population as a whole.

• To reduce mortality rates from cancer by at least 20 percent in people under 75,

with a reduction in the inequalities gap of at least six percent between the fifth of

areas with the worse health and deprivation indicators and the population as a

whole

• To reduce adult smoking rates to 21 percent or less, with a reduction in prevalence

among routine and manual groups to 26 percent or less

• To reduce the rate of teenage conceptions with the specific aim of halving the rate

of conceptions among under 18s.

Health and Health Inequalities in Rural Areas
A number of recent local and national programmes, such as Health Action Zones,

Healthy Living Centres and latterly, the New Deal for Communities, have been

initiated to tackle and reduce inequalities in health. The New Deal programme also

has a brief to address the wider health determinants, such as education, crime, the

physical environment and housing, and employment. However, these programmes

have predominantly been located in, and focused on, urban locations and their

resident populations, albeit deprived ones, where there is evidence of multiple

deprivation.

However, more than 20 percent of the population (12-14 million) of England live in

rural areas - the countryside, villages and rural towns and around 25-30 percent of

GDP is generated through rurally located businesses (DEFRA 2003). Rural areas are

similar to urban areas in that they too have their pockets of deprivation alongside

those of relative affluence, and relatively high proportions of individuals living below

the poverty line (Cox 1998). Inequalities in health and in the delivery of health care

also exist among residents of rural areas. Such inequalities may be of a different

nature due to the rurality of the location but the key psycho-social and economic

determinants of health still prevail and a better understanding is still crucial for

reducing social exclusion and promoting healthy sustainable rural areas and

populations.



8

There have been significant changes in the rural economy over the last few years, with

a move from land-based dominance to a range of diverse activities (Winter and

Rushbrook 2003). Although there are a number of initiatives underway that are either

promoting the rural economy (DEFRA 2002), or promoting access to rural areas, e.g.

through Local Transport Plans (Health Inequalities Unit, Department of Health,

2004), the ongoing changes, plus the potential insecurity they may bring, will

inevitably have an impact upon the demographic and health profiles of residents in

rural areas. The English rural population has not only grown, in real terms, it is

changing in its composition, resulting in a proportionately under-represented,

predominantly healthy young population and an over-represented older age group

(Buller et al., 2003), with their associated age-related health problems. The ongoing

demographic changes have implications for health status and healthcare services. Yet

a recent BMA report (2005) highlighted that rural healthcare is being neglected, in

terms of access and service and staff provision.

The health of many living in rural areas is not good and the health profile varies by,

for example, occupation (Syson-Nibbs, 2003). Indeed, for some specific occupations,

such as farming, there is a concern that this will not be sustainable in the long term in

some areas of the country. If this is so, it will inevitably have an impact upon the

health not only of farmers, but also their families and the wider local community.

Farm incomes, for a variety of reasons, have fallen by as much as 75 percent in areas

such as the Peak District in the last ten years (Peak District Rural Deprivation Forum,

2004) resulting in increased deprivation. Whether the health variation and inequalities

seen between rural residents is attributable to variation in individual exposure to

determinants of health or issues around health care provision and/or access, the

evidence is unclear. There is an emerging evidence base on rurality and health and

access to healthcare from Australia and the United States of America, but less

information about the impact of rurality on health and health care access in the United

Kingdom.

Of further relevance is that currently we have very little understanding of the cultural

beliefs, social norms, barriers and stigma of rural residents that impact on health

behaviour and can lead to stoicism and late presentation for care (Syson-Nibbs, 2003).

Without this knowledge, it is difficult to know how, where or when to intervene and
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with what actions to take, in order to reduce the health inequalities that exist in rural

areas. A greater understanding is needed of

• The longer term impacts on rural residents of demographic, hereditary, and

lifestyle factors interplayed with social and community networks and the socio-

economic and cultural environment in the rural environment

• The evidence base on successful health care interventions for specific rural

populations living in the UK.

What is Rurality?
Given the ongoing demographic and economic changes in settlements in England a

new classification of urban and rural areas has recently been developed (Bibby and

Shepherd 2004). Its relative newness has meant that none of the literature on rural

health and healthcare in England that we identified has used this definition.

Conversely, in the relevant literature extracted in this review a wide range of

definitions has been used, that display considerable variability in terms of choice of

indicators, level of analysis and robustness. Such definitions also encompass a wide

interpretation of ‘rural’, from remote outback areas in Australia with very small

populations within a very large geographical area, to small rural towns, with smallish

populations within small geographically rural areas. Below we present a summary of

the definitions used, in the papers included in this review, to describe ‘rural’ in terms

of physical geography or demographic factors. The wide variation seen in these

definitions has implications for comparison and interpretation of the evidence

identified in this systematic review.

A number of studies from various countries relied on self-classification of area of

study by respondents (Gabhainn et al., 2001, Wackerbarth et al., 2001, Weeks et al.,

2002, Zimmerman et al., 2003). This method has clear limitations, due to the

unreliability of individual judgements. Jenkins et al., (1997) used self-classification of

study area by researchers followed by verification in their UK-based study. Other

definitions used were also limited, for example use of a simple dichotomous coding

with no further explanation provided (e.g. Witt Prehn and West, 1998). In other cases,

authors selected and named geographical locations as rural or urban with no clear
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definition of the characteristics of the location (e.g. Liff et al., 1991, Allaby, 1993,

Fakhoury and Roos, 1996, Bermejo et al., 1997).

A large number of papers quoted population density as a measure of rurality (e.g.

Morgan et al., 2000 Chevalley et al., 2002). Walters et al. (2004) broke down areas

into quartiles: 1=lowest density quartile (0-355 people/km), 2=intermediate lower

density (356-1069 people/km), 3=intermediate higher density (1070-2466 people/km)

and highest density (>2467 people/km). Sources of data used in definitions also

varied. Some UK-based studies relied on census data. Saunderson et al., (1998) used

Census data to categorise areas by population density and Phillimore and Reading

(1992) rated population density by the Office of Population Censuses and Surveys

classification. A number of papers defined rurality according to the Office for

National Statistics (Law and Morris, 1998, White et al., 1999). Reading et al., (1993)

classed enumeration districts by population size. A combination of population density

and population potential was also used (Middleton et al., 2003).

Other European definitions varied widely and were often based on country-specific

national data sets (e.g. Launoy et al., 1992, Friis and Storm, 1993).

Papers relating to access in a number of countries frequently used measures of

geographical accessibility in terms of journey time or distance to services (e.g.

Fortney et al., 1999, Lovett et al., 2002, Meden et al., 2002). Combinations of

remoteness and population size were also utilised (Jones and Bentham, 1997, Mehlum

et al., 1999, Campbell et al., 2000, Haynes and Gale, 2000,). Dickinson et al., (2002)

used a combination of measures incorporating urbanicity and occupation.

The majority of the literature drawn from the USA used a metropolitan/non-

metropolitan definition based on Metropolitan Statistical Areas (e.g. Fingerhut et al.,

1998, Barnett et al., 2000, Eberhardt et al., 2001). Some US authors incorporated

geographical context of area (e.g. open country/non-farm or farm setting, small city

and urban) (Dwyer and Miller, 1990), availability of services (e.g. water supply,

public transport) (Fahs et al., 2002) and availability of health services (e.g. numbers

of physicians, hospitals and hospital beds and ratios per 1000 residents (Gillanders et

al., 1996) into their definition. Others used USA Census-based definitions of rurality
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(Blazer et al., 1995, Brown et al., 2000). Wing et al., (1992) classified rurality

according to US State Economic Areas, whilst other authors based their definition of

rurality on the United States Department of Agriculture classification system (Labuhn

et al., 1993, Singh and Siahpush, 2002).

Parikh et al., (1996) and Yiannakoulias et al., (2004) based their definitions of rurality

on data held by Statistics Canada.

Definitions specific to Australia were also encountered, such as the Rural, Remote

and Metropolitan Index: 1) capital cities 2) other metropolitan centres population

>100,000 3) large rural centres 25,000-99,999 4) small rural centres 10,000-24,999 5)

other rural areas less than 10,000 6) remote centres greater/equal to 5000 7) other

remote areas population <5000 (e.g. Britt et al., 2001, Caldwell et al., 2004). A

number of Australian papers used the Accessibility and Remoteness Index of

Australia (ARIA) to stratify population drawn from metropolitan, rural and remote

areas into categories: highly accessible, accessible, moderately accessible, remote,

very remote (e.g. Wilkinson et al., 2001, Eckert et al., 2004).

Dudley et al., 1998b classed regions according to the Australian Department of

Primary Industries and Energy and Department of Human Services and Health, whilst

Vu et al., (2000) used a local definition of rurality specific to New South Wales in

their study.

The considerable number of different definitions used in literature, both within and

across countries, poses difficulties to the formation of urban/rural comparisons of

health. The utilisation of standardised definitions in future studies should clarify the

impact of rurality on health.
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The Research Programme

Rural health is one of the component parts of the research programme for the Rural

Evidence Research Centre (led by Birkbeck College, University of London). As a first

stage in the research programme, with respect to health, a scoping exercise has been

carried out to identify and examine the existing evidence base on health and rurality.

A steering group of experts was assembled to inform the review. Group membership

includes members drawn from the School of Health and Related Research (ScHARR)

and the Department of Geography at the University of Sheffield, a Primary Care Trust

with a large rurally based population (High Peak and Dales), the Institute of Rural

Health, and DEFRA. The group held its first meeting in October 2004, with a brief to

identify key areas of concern with respect to rural health and on which to focus

initially and to define the topic for the scoping exercise. The outcome from this

meeting and further refinement were three defined prioritised research questions

relating to rural health. This scoping exercise has focused on the first two questions:

• What is the impact of rurality on health on an international comparative level?

• What health care interventions exist to address health problems of older people

living in rural areas in the United Kingdom?

The scoping exercise therefore consists of two systematic reviews, using Cochrane-

defined criteria, to address the two research questions outlined above.  The third

question related to resource allocation and was not included in this review.

Research Questions

Research question 1:

‘What is the impact of rurality on health, is there a health impact of
rural compared with urban residence?

Population=Adults and children in rural and urban populations in developed countries

Intervention/Exposure=Rural residence
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Comparison= Health status and service utilisation in urban areas

Outcome=Physical and mental health, use, access, provision of health services

Research question 2:

‘Which health-related interventions work in improving the physical and

mental wellbeing of older people living in rural areas of the United

Kingdom?’

Population=People aged 50+ years residing in rural areas of the United Kingdom

Intervention=Interventions in primary/community care conducted in rural areas and

addressing physical and mental health

Comparison=Any appropriate option

Outcome=Physical and mental wellbeing in older people in rural areas
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Methods

Research Question 1
After consultation meetings with information resources specialists at ScHARR,

University of Sheffield, a broad search strategy was devised to identify articles

matching against a number of free text-words contained within article titles relating to

rural health or against MeSH terms relating to ‘rural’, ‘remote’, ‘health’, ‘morbidity’

and mortality’ and related variants. The following databases were searched for the

period 1990-2005 (January week 3): HMIC, AMED, Medline, CINAHL, Cochrane

Library, DARE, EMBASE, PsycINFO, Social Service Abstracts, Sociological

Abstracts, ASSIA, Web of Science and Proceedings at Web of Knowledge. From

these databases 14,099 hits were retrieved. Searches of the Caredata database, the

National Research Register and grey literature were also performed. The start date for

the search strategy of 1990 was based upon the premise that health care and some

approaches to health have changed considerably over the last ten to twenty years and

evidence published in papers from the 1980’s would not necessarily be of relevance to

today’s health services.

Articles were considered if (i) written in the English language, (ii) indicated a direct

comparison of health in urban and rural environments. Non-systematic review and

commentaries were not selected for inclusion. Articles relating solely to oral or dental

health were not considered. Relevant cited references in all retrieved papers were

identified and processed in turn. The final reference list was checked for any missing

papers by members of the Steering Committee.

For relevance of application of any findings from this systematic review of the

evidence to the UK, we restricted the evidence included to that from countries with a

similar profile to that of the United Kingdom. Using gross national income (GNI) as a

measure of development of a country, we included evidence only from those countries

classified as developed on the basis of their having a high-income economy as

measured by gross national income (GNI) per capita

 (http://www.worldbank.org/data/countryclass.classgroups.htm May 2005).

http://www.worldbank.org/data/countryclass.classgroups.htm
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We recognise that the evidence around health care and health services, rather than

health conditions, from other countries, may not be directly applicable to the UK

because of differences in health care systems. However, there should be no systematic

differences in impact of rurality on health and ill health across different countries.

A number of papers were identified that reported on health and health service issues,

such as gaps in service provision among rural residents, e.g. need for alcohol services

for women in rural populations (Booth and McLaughlin 2000) but without an urban

comparison, it was impossible to determine if such services were lacking in rural

areas, or present but needed in greater capacity to serve those in rural areas etc.

Similarly papers were identified that looked at specific occupations, such as farming

(Syson-Nibbs, 2003) or the impact on health if living near main roads (Maheswaran &

Elliott, 2003). However, if papers did not include comparative data from an urban

population, or clearly defined both rural and urban groups, and where we could not

detect if there was evidence of inequality or inequity in health or healthcare, they were

excluded. Papers, such as Campbell et al. 2000, in which the authors looked at

changes in health outcomes with respect to distance from a health care centre, have

been included in this systematic review. Although it has not been clear in all instances

that the greater distances and travel times are due to living in a rural location, rather

than in an urban area with poor road systems. Similarly, in addressing the second

research question, studies that covered all ages, but with no subgroup analyses on the

elderly were excluded, even though they provided, for example, evidence of

satisfaction with rural-based hospital services (Jones et al., 2005).

Our research question was to determine if there was an impact of rurality upon health.

We have interpreted this as focusing on the impact of rurality on those who reside in

rural areas. We have not included those who visit the area on a short-term basis, for

such as a holiday or driving on rural roads to travel from one urban residence, where

they reside, to another. There is evidence that road traffic accidents, for example, vary

with population density (Muelleman and Mueller 1996) but this is not always

attributable to rurality of residence.
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Full text versions of 470 potentially eligible references were sourced and scrutinised

by two reviewers (RJ and JP) and 192 full papers were identified as relevant to

address the research question.

A data extraction table was drawn up and used systematically by two reviewers (RJ

and JP) to collate relevant information from the 192 eligible references in terms of

location, definition of rurality used, number and characteristics of subjects, study

design, outcomes, findings and additional comments relating to quality of study and

implications of the research. The subject matter covered by the 192 references was

broken down into a number of categories: mortality; general health; specific health

conditions; population groups; behavioural factors; and trends over time. Some of

these 192 references underwent multiple extractions as they provided evidence for

more than one area of interest, such as a health condition and/or health service

provision for that condition, and/or changes over time in that condition, resulting in

232 extractions in total. Results of 232 extractions are presented in the following

tables and appendices. Nineteen further outstanding references, received after

completion of this draft report, have been identified as suitable for inclusion and will

be extracted at later date and included in future publications.

Research Question 2
After consultation meetings with information resources specialists at ScHARR,

University of Sheffield, broad search strategies were devised to identify articles

matching against free text-words contained within article titles or against MeSH terms

relating to ‘rural’, ‘remote’, ‘old age’, ‘elderly’, ‘intervention’ and variants. The

following databases were searched for the period 1990-2005 (January week 3):

HMIC, AMED, Medline, CINAHL, Cochrane Library, DARE, EMBASE, PsycINFO,

Social Service Abstracts, Sociological Abstracts, ASSIA, Web of Science and

Proceedings at Web of Knowledge. From these databases 4561 hits were retrieved.

Searches of the Caredata database, the National Research Register and grey literature

were also performed. The start date was selected as described for research question 1.

Additional searches were performed in the predominantly UK-focused HMIC and

AMED databases using a number of British rural geographical location names
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(including ‘Highlands’, ‘islands’ ‘lake$’, ‘peak$’, ‘Pennine$’, ‘dale$’ and ‘downs’) in

order to identify any further interventions. Searches were also performed in Medline,

Google Scholar and SCIRUS for any relevant rural randomised controlled trials based

in rural regions of the United Kingdom.

References cited in retrieved articles were also scrutinised, and processed where

relevant and the final reference list was checked for gaps by members of the Steering

Committee.

Articles were considered if (i) written in the English language, (ii) if the research

setting was located in the United Kingdom (iii) related to an intervention aimed at

improving the physical and and/or mental health of older people in rural

environments. The focus was on identifying interventions that could be implemented

in rural areas to manage/improve the health and health care of the elderly rural

population and evidence on the cost effectiveness of an intervention or on its

mechanism for delivery was not specifically sought. Articles relating solely to oral or

dental health were not considered.

An age cut-off to define the lower band for the ‘elderly’ was set at 50 years. This

arbitrary value was selected as older age has a broad and variable definition, and

people as young as 50 may be classed as entering old age (National Service

Framework for Older People (Department of Health, 2001).

Full text versions of 96 potentially eligible references were sourced and scrutinised by

two reviewers (RJ and JP). The majority of these were subsequently excluded as they

were not interventions, they did not relate to an elderly population, they were of day

care rather than health care services, or they were not based within the UK.

A data extraction table was drawn up and used systematically by two reviewers (RJ

and JP) to collate relevant information from nine eligible references in terms of

location, definition of rurality used, number and characteristics of subjects, study

design, outcomes, findings and additional comments relating to quality of study and

implications of the research.
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Evidence

Research Question 1
Characteristics of data extracted
One hundred and ninety two papers were identified, in some instances providing

information for more than one health topic, resulting in 232 extractions of relevant

evidence to inform the research question on the impact of rurality on health. The

health topics identified are those that were studied in the literature included in this

review, because of its relevance to the research question. Of these 232, two were

duplicate reports of the same study. We found no information, including costs, on

why some interventions were conducted in the way they were, in either rural or urban

areas.

The characteristics of data extracted in terms of country of origin and study design for

the health topics identified are as follows:

Country of origin Extractions (n=)

United Kingdom 44

Republic of Ireland 3

Other Europe 26

USA 116

Canada 11

Australia and New Zealand 29

Japan 3

Total 232
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Study design Extractions (n=)

Ecological 59

Cross-sectional 132

Case-control 1

Qualitative 5

Cohort 35

Randomised controlled trial 0

Systematic review 0

Total 232

The health topics for which evidence is available are as follows:

Health topic Extractions (n=)

General Morbidity Physical Health 15

Mental Health 26

Health Conditions Cancer 16

Cardiovascular Conditions 11

Cerebrovascular and Neurological Conditions 5

Musculoskeletal Conditions 5

Respiratory Conditions 6

Diabetes 4

Gastrointestinal Conditions 1

Visual Problems 4

Populations Paediatrics 10

Elderly 28

Behaviours Infection and Immunity 3

Sexual Health 3

Lifestyle 15

Accidents and Violence 3

Suicide 15

Mortality 21

Longitudinal Trends 13

Health Services Access and Utilisation 28

Total 232
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Findings
Fifty percent of the 232 identified published items of evidence comes from USA-

based studies and 84 percent of the evidence is based on studies that are of a cross-

sectional design, many of which have involved the analysis of routine data sets. A

range of health problems has been studied, but one third of the total literature is

dominated by studies of mortality, mental health, and the elderly, with another 12

percent reporting on health care services. There are also gaps in the evidence base,

with no studies on, for example, renal conditions, hearing problems, and few on

children and adolescents.

 The findings from this systematic review of the evidence can be summarised in the

following graph. This illustrates the number and percentage of papers that report more

favourable health and health service outcomes in rural areas, those that find in favour

of urban areas, and those that report no differences between rural and urban

populations for a given health outcome. The graph also illustrates the source of the

evidence in terms of the study design used, broken down into the two categories of

study that can show or not show a causal pathway: cohort or randomised trial versus

cross-sectional, case-control, ecological, or qualitative.

Figure 1: Health benefit by area of residence and study design: all studies

The graph illustrates the dominance of ecological and cross-sectional studies (there

was only one case-control study and very few qualitative) in the literature. It also

illustrates the equivalence of the evidence, across both types of study design, although
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there is a non-significant trend, that for a given health outcome, that outcome is less

favourable for those living in rural compared with those in urban areas.

Studies based in the UK
Studies based in the UK have focussed mainly on analyses of routinely collected data,

such as the 1991 census data with respect to limiting long term illness and mortality,

the National Survey of Psychiatric Morbidity for prevalence of psychiatric morbidity,

and Cancer and death registry data. A few studies have focussed on specific health

issues and health services such as self-rated health and lifestyle factors (1), diabetic

retinopathy (1) and use of family planning (1) and asthma (2) services or total services

provided (2). One study only used a postal questionnaire survey to collect primary

data on the prevalence and severity of hip pain and disability, in south west England.

The studies ranged geographically from those across the whole of Great Britain (5

studies), England and/or Wales (13), or Scotland (6) to those in specific geographical

areas or towns (14) and they focussed on health status (29) or health services (11).

The four cohort studies, three of which identify urban areas as more favourable to

health, used Cancer registry data and patient case notes to study either cancer patient

survival rates (3) or outcome in those with psychiatric morbidity (1).

The graph below illustrates the evidence base for the UK with respect to studies

looking at health outcomes in rural versus urban populations. Studies are

predominantly cross-sectional in design and the evidence of benefit on health by area

of residence is mixed, with the very few cohort studies suggesting that rural health is

poorer, but with the converse finding from the cross-sectional evidence.
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Figure 2: Health benefit by area of residence and study design: UK-based studies

Evidence from cohort studies
Thirty cohort studies were identified providing 38 health-related pieces of evidence.

The majority of these cohort studies were based in the USA (14 studies), with four

from Australia, three each from the UK and Denmark, two from Sweden and one each

from Switzerland, Portugal, France and Germany. The research questions addressed

split into 18 covering health topics, six of these pertaining to cancer, and 14 on health

cares services, with some papers providing evidence both on the health condition and

on provision and use of health care services for it. Three studies looked at children

(aged 10-24 overall) and mental health (schizophrenia) or suicide, whilst the rest of

the studies involved adults, although ages covered were not stated for 18 studies.

Overall, the evidence from the cohort studies (see Figure 1) suggests that populations

living in rural areas have worse health outcomes and use and access to health care

services.

Studies with potential rural dose-response model
Instead of using a dichotomous definition to denote area of residence as ‘rural’ versus

‘urban’, however each were defined, a number of the studies have used a graded

definition, with several categories from remote through rural, villages, towns to large

cities. In some instances a U-shaped curve was reported with respect to health

outcomes, in which health outcomes were more favourable in e.g. rural areas

compared with remote and urban, or more favourable in semi-rural compared with
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rural and urban.  More work needs to be done looking at this dose response, but only

after unpicking the rurality definitions further.

Studies with adjustment for confounders
Fifty-six studies provided evidence of health outcomes in rural compared with urban

populations after adjustment for potential confounders in addition to age and sex.

Only 11 of these studies were of a cohort design. Papers from the USA (26 studies)

were the predominant source of literature, with 13 from the UK, four each from

Canada and Australia, two from Denmark and from Sweden, and one each from

Switzerland, France, Holland, Italy and New Zealand. The number of papers covering

health topics versus health care services have an approximate 2:1 distribution.

Figure 3: Health benefit by area of residence and study design: modelled data

Figure 3 illustrates the health outcomes in studies where adjustment has been made

for a range of potential confounders. There was no consistency in the modelling and

choice of confounders across studies. The graph emphasises the lack of cohort studies

and the general equivalence of the findings across both study types, with a slightly

higher proportion of studies resulting in a less favourable health outcome for those

living in rural areas, after adjustment.
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Summary findings for individual health topics
Morbidity

Physical health
Fifteen papers were identified that address a range of issues around health in general,

such as non-disease specific morbidity, limiting long term illness, and health-related

quality of life. Eight studies were located in the UK, six in the USA and the other

three in Holland (2) and Sweden. All the studies used a cross-sectional design and

most analysed census or other routinely collected data. With two exceptions (Leeflang

et al. 1992, Logan et al. 2003), all the study populations reported were large (>1000).

In a cross-sectional survey of metropolitan and non-metropolitan residents aged 19 to

64 in the United States a mixed picture emerged, with some health issues being worse

in urban areas, some worse in rural, whilst for others there were no differences by

location, after adjustment for confounders (Eggebeen & Lichter (1993). Barnett et al.

(2002) and Leeflang et al., 1992 did not find differences in health by rurality. Lower

standardised illness ratios (SIRs) were reported for rural areas (Haynes and Gale

2000, Levin 2003) but Shouls et al., (1996) identified a U-shaped curve with semi-

rural having lower SIRs than either rural or urban residents. A similar U-shaped curve

was identified for limiting long-term illness (Barnett et al., 2001), with lowest levels

in rural populations and higher levels in both urban and remote areas of England.

From a telephone survey in Kentucky, USA, Mainous & Kohrs (1995) identified few

rural/urban differences in self-reported health although urban (metropolitan) residents

had significantly higher levels of social functioning, mental health and health

perception. For those aged 65 and over, health status and functioning were poorer in

the rural elderly compared with those in urban areas. However another study in

Kentucky, USA, found that rural women self-rated their health as worse and

experienced more health complaints (Logan et al., 2003). Chronic illness also appears

to impact differently on rural versus urban elderly residents with those in urban areas

being less likely to report problems (Goins & Mitchell 1999). For rural USA veterans,

self-reported health-related quality of life was lower, and they had more physical but

less mental comorbidity than urban and suburban veterans, after adjustment for socio-

economic factors (Weeks et al., 2004).
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Samuelsson et al. (1993), after adjustment for potential confounders, observed fewer

cases of urinary tract infection in rural females and less jaundice among rural males.

The authors did not spot any differences in life expectancy in terms of survival rates

between urban and rural populations after adjustment for potential confounders.

Whilst Huff et al., (1999) found a similar association between deprivation and health

in both rural and urban areas of Trent region, England, Haynes and Gale (1999) found

better health in rural areas than would be anticipated from the levels of deprivation

present although the relationship was weak.

Mental health
Twenty-six studies were identified that reported on the prevalence of mental health

conditions and use of mental health services and of these only seven used a cohort

design, the rest being cross-sectional, with most comprising large sample sizes as they

involved analyses of data from national surveys. Two studies had duplicate

publications. Six studies were based in the UK, 12 in the USA, three in Australia, two

in Canada, and one each in Italy, Denmark and New Zealand. Age ranges, where

stated, covered from 15 to 92 years.

Within the general population, compared with urban, rural residents were reported to

have a lower prevalence of neurotic disorder (Jenkins et al. 1997), psychiatric

morbidity (Paykel et al. 2000), levels of depression (Hoyt et al. 1997, Walters et al

2004), common mental disorders (Weich et al. 2003), diagnosis or risk of

schizophrenia (Dottl & Greenley 1997, Mortensen et al. 1999), lower prevalence of

negative affect (Jonas and Wilson, 1997) and lower rates of GP encounters for

psychological problems (Britt et al. 2001, Caldwell et al. 2004). Conversely there

were more psychiatric admitting commitments in rural areas (Bachman et al. 1996)

and in those with dementia in nursing facilities, rural residents had longer stays but

lower mortality rates (Bolda & Mooney-Murray 2001).

In five studies, no conclusive evidence of an association with place of residence was

found for psychiatric morbidity (Roman-Clarkson et al. 1990, Blazer et al. 1994),

Alzheimer’s disease (Bédard et al. 2004), prevalence of psychological distress,
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clinical depression and self-reported mental health (Eckert et al. 2004), or mood

disorders (Parikh et al. 1996).

With respect to health service use in those with mental health problems, rural

residents in Nottinghamshire, UK, with primary psychiatric disturbance were at a

disadvantage with less psychiatric contacts, less likely to be admitted to either a

psychiatric hospital or as day patients, less likely to receive psychotropic drugs, they

make less use of other psychiatric teams and have fewer outpatient appointments,

compared with their urban counterparts (Seivewright et al. 1991). Similarly, those

with mental health problems in urban Cambridgeshire, UK, had more day care service

provision (Smith & Ramana 1998) and in non-metropolitan USA made fewer mental

health visits (Petterson 2003).) Higher rates of service use for schizophrenia were

reported in urban Italy (Thornicoft et al. 1993) and the USA (Fischer et al. 1996).

Patients with bipolar disorder were more at risk of receiving services exclusively from

a general medical provider and using hospital or emergency room services rather than

best care if they lived in a rural area in the USA (Rost et al. 1998b), although the

sample size was small and the confidence intervals very wide.

Some studies found no urban/rural variation in rate, quality or type of outpatient

treatment for depression (Rost et al. 1998a).

Perceptions of mental health and potential stigmatisation of those with a mental health

problem differed between rural and urban residents. For example, students raised in

rural areas viewed depressive behaviour as less healthy (Chimonides & Frank 1998)

whilst higher levels of stigma were attached to seeking help from a professional (Rost

et al. 1993).

Health conditions

Cancer
Sixteen primary research studies were identified that looked at both rural and urban

populations with respect to seven named cancers, but with most papers focusing on

either colorectal or breast cancer. Four studies were based in Scotland, six in the USA,

and two each from Denmark, France, and Australia. Nine of the studies reported on

retrospective or prospective cohorts.
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The evidence of any rural urban relationship with cancer is unclear. The main

message identified, from several of the papers, is that the greater the distance lived

away from health care provision, by an individual who develops a cancer, the less

likely it is that their cancer will be diagnosed before death (Campbell et al., 2000) and

the greater their risk of metastases (Campbell et al. 2001). However once a cancer

was suspected, distance was not related to time from referral to treatment (Campbell

et al. 2002, Dejardin et al. 2004). Rural residents had a higher risk for some cancers,

e.g. breast (Witt Prehn & West, 1998) and rural patients had poorer survival rates for

some if not all cancers (Launoy et al., 1992, Campbell et al., 2001, Wilkinson &

Cameron 2004), and cancer at a more advanced stage on presentation (Liff et al.,

1991, Campbell et al., 2001) or diagnosis (Launoy et al., 1992). Rural patients also

have more extensive treatment (Meden et al., 2002, for breast cancer) even though

remoteness and rurality do not appear to cause delays in treatment once referral is

made  (Campbell et al., 2002).

Converse evidence from Denmark suggests that there are no excess rates for lung

cancer in rural areas, after adjustment for smoking and occupation (Engholm et al.

1996) but possibly higher rates in rural areas for all site cancers and particularly for

respiratory, urinary, and buccal cavity/pharyngeal cancers (Friis & Storm 1993) and

for cervical cancer (O’Brien et al. 2000). Similarly, using cancer registry data,

Wilkinson & Cameron (2004) reported that the annual age-standardised incidence of

all forms of cancer in Australian rural residents was approximately four percent lower

than that found in urban residents. They found a variation in prevalence of different

cancers by place of residence (urban versus rural) with three cancer types (buccal

cavity, lip and pharyngeal) all higher in rural areas but another eight types with a

higher prevalence in urban populations, and no differences for a further twenty.

Views and experiences of cancer were found to be similar in rural and urban patients

(Lyons, 2004) with speed of referral and issues of communication being considered

important by both groups although rural patients had lower expectations of care and

more barriers to receiving specialist care (Bain & Campbell 2000). Such factors might

contribute to the differences in health outcomes reported in the studies above. Rurality

and distance were not found to be linked with any delay in treatment in France



28

(Dejardin et al., 2004) or with access to state-of-the-art equipment (Howe et al., 1992)

although Launoy et al., found that rural residents were less likely to receive treatment

in specialist centres. Ethnicity may also be a factor in health care. Duelberg (1992)

found no differences by place of residence for rates of cervical cancer screening for

white women although for black residents, urban women were more likely to be

screened compared with rural counterparts.

Cardiovascular conditions
Eleven studies were identified that considered cardiovascular issues in rural and urban

residents. None of the studies were located in the UK, six were from the USA, and

one each from Sweden, Norway, Germany, Canada and Australia and only two used a

cohort design. Fahs et al., (2002) found no differences between rural and urban

women for cardiovascular risk factors, with the exception of systolic blood pressure,

which was found to be higher in rural women, although no adjustments were made for

the significantly higher mean age of the rural women. Obisesan et al., (2000), on the

other hand, found no differences overall in prevalence of hypertension in metropolitan

and non-metropolitan black women, black men, or white women aged 40-79, or in

white men aged 40-59. Earlier onset of coronary heart disease was seen in white

women aged 35-74 living in metropolitan versus non-metropolitan areas in the USA

with higher levels of income, education and occupational status in the same areas

(Wing et al., 1992).

Mortality rates for heart disease were found to be higher in Australian non-

metropolitan (Vu et al., 2000) and USA non-metropolitan/rural Southern areas

(Eberhardt et al., 2001) and Appalachia (USA). This was especially true for specific

ethnic populations, such as African Americans of all ages and younger whites (Barnett

et al., 2000), although in the Northeast, the reverse was found, with lower rates in

non-metropolitan areas (Eberhardt et al., 2001). Krüger et al (1995) also found higher

rates of ischaemic heart disease in urban areas of Norway compared with rural, as did

Messner & Lundberg (2004) in Sweden for myocardial infarction. Conversely, after

adjustment for confounders, Jin et al. (2003) found no differences in mortality rates

for congestive heart failure in a Canadian population and Taubert et al., (2001) found

no differences in one year all cause mortality from heart failure, even though their

German urban patients had significantly more co-morbidities on presentation.
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Hospital admission rates for congestive heart failure were lower for metropolitan

(urban) residents but there were no differences in length of hospital stay even though

rural patients had lower co-morbidity scores (Jin et al., 2003). Poorer quality inpatient

hospital care was observed for patients with a myocardial infarction in North

American rural hospitals (Sheikh & Bullock 2001), whilst an urban heart centre had

significantly higher prescribing rates for ACE inhibitors, β blockers, and digitalis, for

patients with heart failure compared with a rural community hospital (Taubert et al.

2001).

Cerebrovascular and neurological conditions
Of the five papers identified on this health area, two papers focused on rural – urban

factors and stroke. No differences were found in life prevalence of stroke between

rural and urban residents aged 65 and older in Spain (Bermejo et al., 1997). However,

annual incidence of stroke, in the cohort study by Correia et al. (2004) in Portugal,

was higher in rural men and women compared with their urban counterparts.

A further three papers, all cross-sectional in design, reported on multiple sclerosis in

the USA (Stuifbergen 1999), cerebrovascular disease in Canada (Yiannakoulias et al.,

2004) and traumatic brain injuries in the USA (Gabella et al., 1997). For all of these

three problems, living in a rural area was less favourable to health outcome.

Musculoskeletal conditions
Five studies addressed rural urban differences in musculoskeletal conditions. Two of

these were based in the USA (Madhok et al. 1993, Melton et al. 1999), one in Canada

(Payne et al. 2003), one in Finland (Lüthje et al. 1995) and one in the UK (Eachus et

al. 1999). Two involved older populations, over 54 years of age (Lüthje et al. 1995) or

65 years or over (Payne et al., 2003) whilst in the other three studies, subjects were

aged 35 and over. All five studies were cross-sectional in design.

Two papers, taken from the same survey of patient medical records in the United

States, report on fractures and issues of rurality (Madhok et al., 1993, Melton et al.,

1999). Both sets of authors found that fracture rates were significantly higher in urban

areas compared with rural, specifically for fractures of the proximal femur (Madhok et
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al., 1993), and foot and toe (Melton et al., 1999). However Lüthje et al. found no

difference in the number of new hip fractures during 1989 and Eachus et al. found no

difference in disease severity and hip pain after adjustment for age and sex, between

rural and urban residents. Payne et al., (2003) also found no difference in the

prevalence of falls in rural versus urban elderly residents in Ontario, Canada.

Respiratory conditions
Six studies, all using a cross-sectional design, were identified in which researchers

examined the relationship between respiratory health and rural/urban residence. The

studies addressed respiratory health in general (Britt et al. 2001), asthma (Jones &

Bentham 1997, Jones et al. 1999, Tong & Drake 1999) and chronic obstructive

pulmonary disease (COPD) (Labuhn et al. 1993, Eberhardt et al. 2001). Sample sizes

were relatively large in most cases as data came from national datasets.

Hospital admissions for asthma and asthma mortality rates were higher in residents in

rural areas (Tong and Drake, 1999) and mortality increased with travel time and

distance to hospital after adjusting for confounding variables (Jones et al. 1999, Jones

and Bentham 1997). For COPD, death rates were higher in non-metropolitan counties

in the USA (Eberhardt et al. 2001). However, for general respiratory conditions, Britt

et al. (2001) found a higher relative rate of patient reasons in urban areas for

consulting their GP for this condition.

Labuhn et al. looked at smoking cessation attempts in COPD patients by place of

residence and reported that rural patients, whilst not differing from urban with respect

to demographic, health and smoking status, used fewer cessation methods and had

fewer levels of social support to aid their cessation attempts.

Gastrointestinal conditions
One study only, based in Australia, was identified that considered gastrointestinal

problems with respect to rurality (Britt et al., 2001). Doctor consultations in this

cross-sectional survey were higher for those living in urban areas, with no differences

between rural and urban residents for lifestyle factors such as smoking, and other

health issues, such as self reported health status and obesity.
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Visual problems
Four studies, all based in Australia, were identified that looked at rural versus urban

differences in various eye problems: cataract (McCarty et al., 1999a), pterygium

(McCarty et al., 2000), diabetic retinopathy (McKay et al., 2000), and ocular trauma

(McCarty et al., 1999b). McCarty et al. (1999a) found no differences in the age-

standardised prevalence of cataract in the Australian populations they studied but rural

residence was an independent risk factor for pterygium (McCarty et al., 2000) and eye

injury was more common in rural than suburban males  (McCarty et al., 1999b).

Prevalence of diabetic retinopathy was similar in rural and urban Australian residents

(McKay et al., 2000).

Populations

Paediatrics
Of the ten studies that relate to children, eight focussed predominantly on the time

around birth, with the other two covering specific health care needs (Saywell et al.

1993) and firearm-related deaths (Svenson et al. 1996). Three studies were located in

the UK (Charlton 1996, Dickinson et al. 2002, Reading et al. 1993), whilst the rest

were based in the USA. All were cross-sectional in design with the majority reporting

on analyses of national routinely collected data.

With respect to the newborn, four studies found better outcomes in rural areas, with

lower rates for birthweight (Charlton, 1996), stillbirths (Dickinson et al.), neonatal

deaths (Baldwin et al. 2002), and low birth weight (Reading et al., 1993). In four

studies based in the USA, Alexy et al. (1997), Larson et al. (1997) and Clarke &

Coward (1991), found that residence was not associated with low birth weight or

neonatal mortality whilst Eberhardt et al. (2001) found higher infant mortality rates in

the more rural (non-metropolitan) areas.

With respect to health during childhood, asthma was more prevalent in urban

children, whilst cleft lip, epilepsy and heart defects were more common in rural

(Saywell et al. 1993), as were risk of firearm deaths (Svenson et al. 1996).

Elderly
Twenty-eight studies looked at differences in health and use of, or access to, health

services by older residents in rural compared with urban areas. One study only was
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located in the UK, all the rest were located in the USA, apart from three, one each in

Finland, Portugal and Switzerland. The definition of elderly embraced those aged 55

or above (2 studies), aged 62 and over (1 study), aged 65 and over (4 studies), aged 69

and over (5 studies), over 70 (1 study), over 72 (1 study), over 100 (1 study) whilst

the rest quoted a mean age ranging between 69 and 73 years.

No differences were found between rural and elderly residents for self-reported health

(Clark & Dellasega 1998, Payne et al., 2003), lifestyle practices (Speake et al., 1991),

health status Gillanders et al., 1996), physical health after adjustment for demographic

factors (Morgan et al., 2000), falls (Payne et al., 2003), incontinence (Buettner &

Langrish 1999) or prescribed drug use (Lago et al., 1993). However Gale (1993)

found rural women had better psychosocial health. Chevalley et al., (2002) found a

lower incidence (adjusted for age, gender, urban/rural status, institutionalisation) of

hip fracture in rural residents whilst Lüthje et al., (1995) found no differences in hip

fractures in their slightly younger population aged 54 years and over compared with

65 years and over. For elderly residents with dementia in nursing facilities, rural

residents were found to have lower levels of cognitive impairment and less behaviour

and mood problems yet to be more socially and physically active in routine activities

but with no adjustment for any differences in physical impairment (Bolda & Mooney

Murray 2001).

With respect to health care service access and use, the evidence is mixed. Influenza

vaccination uptake was higher (Zimmerman et al., 2003) and diabetes patients were

more likely to receive services (Rosenblatt et al., 2001) if living in a rural area.

Further, urban residents had longer hospital stays (Schultz 1997) and higher levels of

stress and greater use of community services (Gale 1993). In their study, Dansky et

al., (1998) found higher rates of inpatient use among urban residents but higher rates

of home health care among rural residents whilst Saag et al. (1998) found no effect of

urban/rural status on seeing a physician for arthritis care. Clark & Dellasega (1998)

reported that whilst the objective health of their rural residents studied was poorer

they did not use any more services. After hospital discharge, rural patients were found

to have more skilled care needs but urban area families were meeting more of the

functional needs than rural families (Schultz 1997). Rural dwellers with one or more

memory or activities in daily living impairments were less likely to use primary care
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physicians, for their memory disorders (Chumbler et al., 2001). Finally, no

association was found between rurality and use of health care services by McConnel

& Zetzman (1993), after adjustment for need.

In terms of activities of daily living, Duncan et al. (1997) found greater impairment in

urban dwellers. Conversely, in a small group of centenarians, Clayton et al. (1994)

found higher levels of health (activities of daily living) in 66 urban residents whilst 18

rural contemporaries had higher levels of morale and degree of independence. There

were no differences between the two groups for physical or mental health.

Standardised death rates for those aged 65 and over are higher (Eberhardt et al., 2001)

and motor vehicle crash fatalities higher in the elderly (Clark 2001) in rural areas.

Although it is unclear whether the elderly crash fatalities are of residents in rural areas

or if this was just the location at which the fatality occurred. However for residents

with dementia in nursing facilities, mortality rates are lower in rural residents (Bolda

& Mooney Murray 2001). Abuse - physical, emotional and deprivation, has been

reported by more rural patients whilst for urban, passive neglect is more of an issue

(Dimah & Dimah 2003).

Some of the differences seen in health and use of health services between rural and

urban residents may be accounted for in terms of attitude, with rural residents having

more positive views on ageing (Paúl et al., 2003). Other factors such as ethnicity may

also be contributing factors (Dwyer and Miller 1990). For rural residents, but not

urban, living alone and life satisfaction predict social isolation and loneliness (Havens

et al., 1996). Elderly rural residents in England were found to eat more fresh fruit and

green vegetables than their urban counterparts although levels of exercise were similar

(Morgan et al., 2000).

Behaviours

Infection and Immunity
Three studies were identified, based in the Republic of Ireland (Taylor et al. 1997),

the USA (Heckman et al. 1998) and Australia (Windsor et al. 2005), that looked at

rural urban differences in a diverse range of conditions and patients: HIV patients

(Heckman et al., 1998), prevalence of toxoplasma antibodies in children (Taylor et
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al., 1997) and prevalence of Helicobacter pylori infection in all ages (Windsor et al.,

2005). Prevalence of toxoplasma antibodies and Helicobacter pylori were both higher

in rural areas. For HIV patients, rural residents were more likely to report having to

travel long distances to access care, transport problems, a shortage of professionals

trained in health care, and stigma.

Sexual Health
Three studies only were found, one each in England, Australia and the USA, that

addressed family planning services and pregnancy (Allaby, 1993, Britt et al. 2001)

and obstetrics (Hart et al. 1996).

English rural teenagers were less likely, compared with their urban counterparts, to

use NHS family planning facilities (Allaby, 1993), whilst rates for GP consultations

for pregnancy and family planning in a large sample of Australian residents, ages

unstated, were higher in small rural areas (Britt et al., 2001). Rural physicians in the

USA used fewer resources in their care of low-risk non-referred pregnant patients

(Hart et al., 1996).

Lifestyle
Fifteen studies were identified, all of which, except three were based in the USA, two

focussed on high school students, the rest on adults, and all were cross-sectional in

design.

Studies have reported on cigarette smoking, alcohol and other drug consumption, and

physical activity levels in rural versus urban locations. Other studies have looked at

levels of obesity by location of residence. Only one study addressed preventive

behaviour and that was in terms of stages of readiness to adopt physical activity, with

rural residents being closest, although that does not necessarily mean they will

execute any action any earlier (Potvin et al., 1997).

Some studies found no overall differences in lifestyle practices between rural and

urban residents; for the elderly (Speake et al., 1991) or students (Cronk & Sarvela

1997); or for specific practices such as smoking (Johnson et al., 1995), smoking in
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COPD patients (Labuhn et al., 1993), alcohol consumption (Eberhardt et al., 2001), or

obesity-linked attempts to lose weight (Reeder et al. 1997).

In other studies, rural urban differences were apparent, with prevalence or risk of

smoking higher in rural adolescents (Eberhardt et al., 2001) rural student (Atav and

Spencer 2002), rural adults (Eberhardt et al., 2001) but urban black women (Duelberg

1992).

The risk of American rural students drinking alcohol was found to be higher (Atav &

Spender 2002) but Johnson et al., (1995) found that rural Canadian residents of all

ages drank less alcohol, than their urban counterparts. With respect to treatment for at-

risk drinkers, rural residents had an increased likelihood of receiving treatment than

urban residents, from a general medical provider (Rost et al., 2000).

Rural residents were found to be more sedentary, have more personal barriers to doing

physical activity and a greater caregiving role than urban residents (Wilcox et al.,

2000). They did less physical activity (Eberhardt et al., 2001) and were therefore less

likely to meet the recommended levels of physical activity (Parks et al., 2003). Lack

of activity, and to a lesser extent, an excess intake of calories, is leading to an

increased prevalence of obesity nationally and internationally. Eberhardt et al., and

Ramsey and Glenn, (2002) found higher levels of overweight and obesity in rural

residents with differences by ethnicity (Sobal et al., 1996). Rural white women and

men and rural black men were all more likely to be extremely overweight.

Some of the differences seen in lifestyle behaviours are likely to be a consequence of

local social cultural mores. High school students in rural areas were more accepting of

alcohol abuse behaviour and less accepting of excessive spending behaviours and they

viewed depressive behaviours as less healthy (Chimonides & Frank 1998).

Accidents and violence
Three studies only were identified that had looked at variation in motor vehicle

crashes and homicides in rural and urban areas, and all were located in the USA and

based on analysis of routine data. Mortality rates from motor vehicle crashes are

higher in rural compared with urban USA (Brown et al., 2000) particularly for the
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elderly (Clark 2001). Conversely firearm homicide rates in rural areas are about one

fifth the number seen in urban (6.5 versus 33.5 per 100,000) and non-firearm

homicides about half (2.1 versus 4.7 per 100,000) (Fingerhut et al., 1998).

Suicide
Fifteen papers were identified, four each from the UK and USA, five from Australia

and one from each of Norway and Italy. All but two reported on cross-sectional

studies, with most carrying out secondary analysis of census data and covering all

ages or aged 15 and over. Six studies addressed specific age ranges; 10-19 (Dudley et

al. 1998a), 15-24 (Dudley et al. 1998b, Mehlum et al. 1999), 15-34 (Wilkinson &

Gunnell 2000), 15-44 (Middleton et al. 2003), and 16-64 (Charlton 1995).

For suicide, there is probably the clearest evidence that rates in rural areas, for both

sexes, irrespective of country, are worse than those in urban areas (Charlton 1995,

Dudley et al. 1998a,b, Saunderson et al. 1998, Singh & Siahpush 2002, Middleton et

al. 2003). Kelly et al. (1995), Eberhardt et al. (2001) and Caldwell et al. (2004) had

similar results in their studies of males only. Use of firearms for the act of committing

suicide was higher in rural areas (Branas et al. 2004) and farmers were one of the

occupations at most risk of suicide and likely to use firearms (Kelly et al. 1995).

Four studies only varied in their findings of higher risk of suicide in rural residents. In

Italy, Micciolo et al. (1991) found that suicide rates were higher in urban males and

females, whilst for Morrell et al. (1999), rates varied with migrant status, with no

differences with respect to rurality for Australian born males and migrant females, but

higher rates in rural areas for migrant males. Also in Australia, whilst rates were

higher in rural areas for 15-24 year old males, for 25-34 year old males and 15-34

year old females, no differences by residence were reported (Wilkinson & Gunnell

2000). Suicide rates by area of residence did not vary between Norwegian young

adults (15-24 years) (Mehlum et al. 1999).

Albers & Evans (1994) looked at suicide ideation, which is somewhat different from

the event itself, and found no differences between rural and urban adolescents overall,

although there was some variation with residence by year of schooling and ethnicity.
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Mortality
Twenty one papers have been published on mortality rates in rural compared with

urban areas, predominantly using census and other routine national data sets, and with

two only using a cohort study design. Ten of the papers cover the UK whilst of the

others, single studies were based in the Republic of Ireland, Spain, and Sweden, six in

the USA and two in Australia.

Overall, standardised mortality rates were found to be lower in rural compared with

urban areas in England and Wales (Charlton 1996, Shouls et al. 1996, Huff et al.

1999, Haynes & Gale 1999, 2000, Senior 2000) and the USA (after adjustment for

confounders – Smith et al. 1995, Glenn & Jijon 1999, House et al. 2000). However

other authors have reported higher rates in rural areas in the USA (all cause mortality

– Eberhardt et al. 2001, premature mortality - Mansfield et al. 1999), all cause

mortality in Australia (Trickett et al. 1997) and motor vehicle deaths (Brown et al.

2000). Wilkinson et al. (2001) found a small positive significant correlation between

mortality with remoteness in Australia, but indigenous status was more strongly

correlated with mortality. Possible explanatory factors for higher rural mortality in the

USA include fewer physicians per population, lower welfare spending and the head of

the household being female (Mansfield et al. 1999).

With respect to mortality attributable to specific conditions and causes, Stiernstrom et

al. (2001) found no differences in mortality rates in Sweden for various conditions

and causes between farmers, age-sex matched to rural non-farmers and urban

residents and Lawler (2002) found no difference in winter mortality by population

density in the UK. Barnett et al also found no differences in annual mortality rates for

south west England between urban, fringe and rural areas. In three other studies, from

a range of health conditions studied, mortality rates were lower in rural areas for some

conditions and in urban areas for others (Law & Morris 1998, Morales Suarez-Varela

1995, Boland et al. 2005).

Phillimore & Reading (1992), on examining the relationship between deprivation,

rurality and mortality, found greater variation in standardised mortality rates between

the most and least deprived urban wards compared with rural. An additional study

also reported widest inequalities in premature mortality in cities in Wales and SMRs
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in Northern England respectively and least in rural areas, and with the differences

reducing after controlling for deprivation (Senior et al., 2000).

Longitudinal trends
Thirteen studies were identified, based in England and Wales (1), Sweden (1),

Norway (2), Canada (1), USA (6), Japan (1), and Australia (1), addressing adolescent

and student populations (Cronk & Sarvela 1997, Fingerhut et al. 1998, Dudley et al.

1998, Mehlum et al. 1999) and adults. The health areas examined include mortality,

homicide and suicide (7 studies), lifestyle practices (1), heart disease (3), other health

outcomes (1) and access to, and use of, health care resources (1).

In general, mortality rates and prevalence of specific ill-health conditions have

declined over time, but outcomes in rural areas are poorer relative to urban areas.

Suicide rates for young people have increased in rural regions (Singh & Siahpush

2002), whilst decreasing (Middleton et al. 2003) or remaining unchanged (Mehlum et

al. 1999) in urban areas.  Deaths from ischaemic heart disease and sudden death of

unknown cause were higher in Norway in urban compared with rural regions by 31

percent and 28 percent respectively between 1966 and 1971. Over the next twenty

years both conditions declined in both areas and both sexes, but with the rate of

decline greater in urban areas, so by 1986-1989 both were approximately eight

percent higher in rural compared with urban areas (Krüger et al., 1995). Coronary

heart disease mortality rates declined in the USA in both rural and urban areas, with

earlier onset of decline in urban areas (1962-1978, Wing et al. 1992) and rate of

decline higher in urban areas, thus narrowing the gap between rural and urban rates

(1980-1997, Barnett et al., 2000). Whilst reductions over time have been reported in

numbers of deaths from motor vehicle accidents in the USA, rural rates have

remained higher than urban (Brown et al., 2000). One paper only reported better

health outcomes for rural areas over time (Fukuda et al., 2004). Fukuda and

colleagues found that, in Japan, SMRs had increased between quintiles in urban areas

over time (1973-1998), whilst they had decreased in rural regions in the same time

period.

Not all death rates have consistently declined over time. Average annual firearm

homicide rates increased between 1987 and 1991 in the USA in all geographical



39

areas, but with double the increase rate (19.8% versus 10.7%) in fringe (suburban)

compared with small counties (semi rural) areas. Between 1993 and 1995, rates

declined with lower rates of decline in the suburban areas. Non-firearm homicide rates

showed the largest decrease between 1987 and 1990 in the urban areas (Fingerhut et

al., 1998). A similar trend was seen with suicide rates, which have increased in young

males over time but differentially in urban and rural areas, resulting in the higher rates

seen in urban areas in 1964 being replaced by higher rates in rural males by 1993

(Dudley et al., 1998b).

Other authors have been reported on changes in health with changes in the social

conditions of rural and urban areas. After adjustment for confounders, Diderichsen &

Janlert (1992) found that mental, cardiopulmonary and pain symptoms were all higher

in those born in a rural area of Sweden about 60 years ago, even though the rural area

had changed in employment prospects from farmer to blue collar occupations over

time. The urban area studied had also changed its occupational profile from working

class to salaried. Social behaviours have also changed over time, with rates for rural

students for smoking, alcohol consumption and other drug taking behaviour

increasing over time to become similar to that of urban students by 1992 (Cronk &

Sarvela 1997).

Changes have occurred over time in access to services. Fakhoury & Roos (1996)

reported a greater increase between 1986 and 1991 in access to ambulatory care

services in urban areas compared with rural, a similar increase in access to

psychiatrists, a reduction in rural access to paediatricians whilst in urban areas access

increased, and a greater increase in number of physician visits in rural residents.

Health care services: access and use
Twenty eight papers reported on a comparison of rural and urban health professionals

and facilities and access to, or use of health services, of which 19 were located in the

USA. The rest were from Australia (4), UK (3), Europe wide (1) and Sweden (1).

Four of the studies only were based on cohorts.

Facilities

Rural areas in the UK had more hospitals and beds per head of population (White et

al. 1999), whilst in the USA, in rural areas, hospitals are smaller (Weeks et al. 2002)
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and primary care centres have been open for less time (Leiyu et al. 1994). In a survey

across 30 European countries, Boerma et al. (1998) found that more comprehensive

services were provided by rural practices.

Staff

As with facilities, rural areas have a greater relative supply of staff, e.g. in rural

Alaska and Wyoming, they have relatively more public health professionals and fewer

job vacancies (Rosenblatt et al. 2002), with rural practitioners also working longer

hours per week (Gabhainn et al. 2001).

Use of services

Both Blazer et al. (1995) and McConnel & Zetzman (1993) found no rural/urban

differences in inpatient and outpatient service use and Lago et al. (1993) found no

association of rurality with prescription use. Although Blazer et al. did find that there

was more frequent continuity of care in rural areas with residents usually seeing the

same health care provider and Farrell et al. (1996) found higher levels of continuity of

care in those discharged to community health services. Rural residents in Australia

with respiratory conditions had a lower relative rate of patient reasons for contacting

their GP for their respiratory condition (Britt et al., 2001).

For patients with conditions with chronic pain, visits to primary care physicians were

more frequent in rural areas (Probst et al. 2002). In Wisconsin, Cheh & Phillips

(1993) found that diabetes and hip surgery patients in rural areas received less

physical therapy and skilled nursing visits and use of medical home and community

care was positively associated with urban residence (Rabiner 1995, Schlenker et al.

2002). Kenney (1993) found that rural Medicare beneficiaries were less likely to use

home health care services than their urban counterparts. The variation and conflict in

the results may relate to the selection of services being studied. In a survey of 18

different health services, Dempsey et al. (2003) found that there were differences in

use between rural and urban Australian residents for nine only of the services with

greater use made by rural residents of eight of these.

Admissions to hospital for a number of health conditions were lower overall for rural

compared with urban workers, with admissions being particularly low for farmers,

compared with an age-sex matched group of rural residents but non-farmers

(Stiernstrom et al. 2001).



41

Access to services

Rural residents inevitably have to travel further to access health care, but in some

rural areas of the UK, unless they have private transport or can purchase transport,

there are difficulties in accessing services as bus routes and community transport are

not available (Lovett et al. 2002). Increased travel time can translate into making

fewer visits for care by some patients (Nemet & Bailey, 2000), such as those with

depression (Fortney et al. 1999) or those with a permanent clinical condition, such as

sickle cell anaemia (Telfair et al. 2003).  Given the problems with access it is unclear

why rural Medicare beneficiaries were less likely to use home health care services

(Kenney 1993) unless there is an issue of cost for rural elderly (Stewart & Rosenthal

1997), despite Medicare coverage in the USA (Blazer et al. 1995).

The patients

Rural residents were found to be less satisfied with health care services (Edelman &

Menz 1996) although for those being treated in Medicare-certified home health

agencies, they had proportionately better outcomes in terms of activities of daily

living (Adams & Short 1999). Better access translated into higher levels of subjective

wellbeing in Australian residents (Murray et al. 2004).

In two qualitative studies, rural and urban women were found to have similarities in

their perceived barriers to service use but differences in context, such as greater

difficulty in obtaining appointments and lack of qualified and consistent providers in

rural areas (Logan et al. 2004) and a lack of information services (Sample & Darragh

1998).

Research Question 2
Characteristics of data extracted
Nine papers were identified as providing relevant evidence to inform the research

question on the effectiveness of interventions to improve the physical and mental

well-being of older people living in rural areas of the UK. The interventions for which

evidence is available include:

• Mobile or new local outreach health care services (6)

• Self management (2)

• Screening (1)
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All nine studies reported positive health outcomes or satisfaction with services by

participants/ patients, usually in the form of patient satisfaction questionnaires, but

information on hard heath outcomes was generally lacking. Three of the studies

addressed costs and potential cost savings through the interventions.

Nine papers were identified that provided evidence of interventions targeted at the

elderly living in rural areas. None of the interventions were randomised controlled

trials. The majority involved provision of additional or new health care facilities/staff

in rural areas, such as mobile branch surgery (Bentham & Haynes 1992), a mobile

diabetic retinopathy screening van (Leese et al. 1993), an outreach cataract surgery

clinic in a community hospital (Haynes et al. 2001), and a chemotherapy treatment

unit in a district general hospital (McCavana 2000). Two other studies involved the

provision of an exercise programme (Tedesco 1997) and leisure activities, in the latter

case delivered via a mobile day care facility (Greener 1994). The final two studies

examined the effectiveness of an arthritis rural patient education programme (Barlow

& Williams 1999) and a screening tool to identify unmet needs (Kestin & Savage

1990).

Projects were located across Great Britain: in Scotland (2), Norfolk (2), the Lake

District (1), Tayside (1), the South West (Cornwall and Somerset) (3).

Assessment of effectiveness of the chemotherapy unit (McCavana 2000), the mobile

day care leisure facility (Greener 1994), the mobile outreach programme (Burnett &

Mort, 2001) and the cataract day surgery service outreach clinic (Haynes et al. 2001)

were based on surveys of users, who were reported to be satisfied with the scheme

and/or would recommend it to others. In addition, for the latter study, the authors

calculated a net cost benefit to patients using the cataract service of £39,000 per

annum. The mobile screening unit for diabetic retinopathy (Leese et al. 1993) also

demonstrated cost savings by identifying rural residents, who usually present with

advanced disease, at an earlier stage in their disease, whilst the modelled cost savings

for geriatric screening were calculated at £1925 (Kestin & Savage, 1990). More

robust evidence was available for the mobile branch surgery, which replaced a

conventional branch surgery in one village and created a new service in a second.
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There was a documented increase in consultation rates in the rurally-located mobile

unit and a corresponding fall at the main surgery (Bentham & Haynes 1992).

Participants were reported to be satisfied with the exercise programme (Tedesco

1997) and with the arthritis education programme (Barlow & Williams, 1999),

reporting more health benefits, with respect to decreased back and joint pain and

weight loss and decreased levels of pain, anxiety, depression and fatigue, respectively

in the two studies.
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Discussion

The following comments are general to both systematic reviews.

Study Design
There is a considerable literature published on the subject of rural health. Many

papers were identified from abstracts identified in the initial searches of the databases

and grey literature. Of these, considerable numbers of papers were retained in the

systematic review after full appraisal. We believe that our search strategy was robust,

our inclusion and exclusion criteria clear, and that all relevant papers are likely to

have been identified.

However the quality of the evidence from the papers identified and included in the

systematic review is limited as none were randomised trials and relatively few were of

a cohort design. Obviously it is not appropriate or ethical to conduct randomised

controlled trials to examine the impact of rural versus urban residence on health

outcomes, although for the second research question looking at effectiveness, the

randomised trial is the most appropriate study design. There were very few cohort

studies that addressed the first research question and none that covered the second.

Most studies were cross-sectional in design based upon interview or questionnaire

surveys, or secondary analysis of national surveys, such as census data. No systematic

reviews were identified.

In summary

• the quality of the evidence to demonstrate causality is poor.

Population
Whilst the populations studied were limited to those resident in economically

developed countries so that any findings would be more relevant to the UK,

approximately half of the papers included in this systematic review were based in the

USA. This has implications for interpretation with possible bias due to USA

dominance of this evidence and applicability given the greater degree of rurality and

even remoteness found in some areas of the USA compared with the UK. Secondly,



45

core differences in health care funding and service provision between the USA and

UK, also limit the applicability to the UK of any health care services findings in rural

USA.

A relatively large proportion of studies focussed on the health status and use and

access to health care services by the elderly, some studies covered the newborn and

very few reported on children and adolescents. Consequently there are gaps in the

evidence base and a bias in the evidence towards the older population.

Because a large proportion of the evidence is based upon secondary analyses of

routine date sets, the sample sizes in most of these studies are very large. This means

that for those studies, there would be adequate power to detect any differences in

health outcome, if they exist, and if any statistical analyses have been carried out.

However, for many of the other cross-sectional studies, sample sizes were smaller and

the issue of power was not discussed.

In summary

• coverage of rural and urban populations is uneven across the economically

developed countries, with the evidence dominated by one country (USA).

• coverage across the full population age range is limited, with findings biased

towards the elderly and adults in general.

• Overall sample sizes are large but some studies may be underpowered.

Definition of Rurality
A major issue in interpretation of the evidence from the literature identified is the

definition of rurality used by the authors of each published study. We have provided

an overview of the definitions used and Appendix 3 contains a summary table of

them. One author’s definition of rural, based on population size could be equivalent to

that for an urban population in another study. In North American studies particularly,

metropolitan and non-metropolitan categories were used, where metropolitan included

population size and presence of one or more cities. Non-metropolitan, whilst not

including a city could have reasonably large populations, although the population may

be spread over a large area, but population density was not given.
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In summary

• there is large variation in population included within and between rural and

urban comparison groups.

Health and Healthcare Topics
The majority of papers identified addressed four main topics: mortality, mental health,

the elderly, and health services, although the latter covered several areas, such as

service provision, access, and use. There was very little evidence on general health.

The chronic conditions of the circulatory system and diabetes, that have greater

impact with increasing age and, sometimes through gender, have been addressed, as

has the impact of age per se with studies focussing on the elderly. Some papers have

reported on general chronic ill-health as measured by limiting long term illness (a

census question in the UK). However, few studies examined the impact of rurality on

the other health systems: musculoskeletal, urinary, reproductive, gastrointestinal, or

the senses except vision. Infection is only addressed in three papers, yet residents in

the countryside are more exposed to agents leading to infection, e.g. unpasteurised

milk, untreated water, contact with infected animals. Such issues are of less relevance

to urban dwellers and this may be one possible reason for the limited numbers of

papers addressing infection in rural and urban areas.

Individual lifestyle factors, such as smoking and alcohol use were covered in teenage

and adult populations. However information on other drug taking, healthy eating,

exercise taking, and appropriate ill-health prevention activities with respect to the

health of rural compared with urban residents, is very limited. Social and community

networks form some of the wider determinants of health, and one of the main features

of the New Deal for Communities agenda to address inequalities in health in deprived

urban areas. We looked for evidence of non-clinical interventions but found no studies

that examined health status with respect to social cohesion, and all its component

parts, within rural versus urban a neighbourhoods.

Finally, some of the broader determinants of health, the socio-economic, cultural and

environmental factors, along with e.g. housing, transport, nutrition, sanitation, and
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education, appear either not to have been researched or, if researched, the findings do

not appear to have been published. Such factors may impact deferentially upon the

health of rural residents compared with their urban counterparts.

In summary

• coverage of the health conditions reported is uneven.

• Coverage is missing completely for some health conditions.

• coverage of the wider determinants of health is very limited.

Health Outcomes and Analysis
The choice of health outcomes was very varied, even when addressing the same

health condition. For example, for cancers, the 16 papers included outcomes such as

travel time and distance to care as well as diagnosis, treatment, prognosis, survival,

disease stage, incidence, relative risk and health behaviours. The large range of

outcomes studied, but the limited number of studies with any one defined outcome,

provided insufficient data to conduct any meta-analyses across studies.

A further limitation to many of the papers included in this review is that many of the

papers reported very limited analyses of the data, mostly with point estimates, no

confidence intervals and few statistical tests conducted and/or their results reported.

Even fewer studies, whether cohort or cross-sectional, conducted any additional

analyses to examine health outcomes after adjustment for potential confounders, even

after reporting underlying differences in some baseline characteristics between rural

and urban populations.

One other issue that makes comparison of the evidence between studies more difficult

is the variation recorded in prevalence of a health problem depending upon whether

data has been self-reported or collected from clinical test outcomes. However, within

any one study, the data collection instrument was the same for both urban and rural

subjects, thus the comparison of rural versus urban health status is valid.

In summary

• the very broad range of health outcomes used limits cross study comparisons.
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• the lack of statistical detail limits interpretation of the reported values and

findings.

• the broad range of health outcomes, but limited number of studies with each,

reduces the opportunity to conduct any meta-analyses.
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Summary and Recommendations

From the papers included in this systematic review, no clear direction in the evidence

has emerged favouring health in rural over urban areas or vice versa. The picture is

very mixed, by country, population ethnicity, gender, age and condition. This lack of

clarity in favour of rural over urban or vice versa, may be a real finding – that there

are no universal differences, just variation, which may favour a rural environment for

some conditions or population groups and an urban environment for others.

Conversely the finding could be due to a lack of robust evidence, which is also

certainly the case, as this systematic review clearly shows. We need more robust,

valid evidence in order to understand the complexities of the relationship between

rurality and health.

To clarify the impact of rurality on health and to inform future policy, with respect to

the health of rural populations, in its broadest sense, i.e. embracing the wider

determinants of health such as education, housing and transport, as well as health per

se and provision of health care, there is a need for studies that:

• are more robust comparative health studies across rural and urban cohorts

• are UK based

• address the wider determinants of health

• have clearly defined health outcomes

• have appropriate statistical analyses that adjust for potential confounding factors

between and within populations.

To examine further the impact upon health of living in a rural area, we recommend:

1. Further analysis of the evidence from these two systematic reviews on health

outcomes and health care service use:

• using selected definitions of rurality, to make comparisons across more

homogenous populations, with respect to place of residence

• using selected definitions of rurality to examine any dose response effects.
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2. Development of an internationally agreed definition of rurality, which would be

used in all studies from now on (in parallel with local definitions if locally

required).

3. Carrying out of a cohort study,

• either using the ongoing Millenium newborn cohort, but ensuring that

subsequent follow-ups include a representative powered sample of children

living in rural areas (with rural defined using the new definition)

• and/or examining the feasibility of using data from the previous UK-based

cohort studies, such as the National Child development Study  (NCDS), a

cohort born in one week of March, 1958, if this dataset includes identifiable

rural-based subgroups.

To improve the health of the elderly, a subgroup of the population currently

increasing in proportion in rural areas, given that robust evidence of effectiveness of

interventions to improve physical and mental health in rural areas of the UK is

lacking, we recommend that:

1. Primary research be conducted, using a qualitative methodology, to gain a greater

understanding of the health needs, and the applicability, acceptability and

feasibility of any future intervention in this population.

2. Interventions based on evidence from other countries be considered for

implementation in the UK, if setting and population group are relevant, but that

any intervention is funded for a full robust evaluation and the findings published,

to inform other providers and policy makers.

3. Any innovative interventions introduced in rural areas to address local health or

health care service issues, be introduced using an appropriate robust study design,

preferably a randomised controlled trial. Again, the evidence on the effectiveness

of any innovative intervention needs to be evaluated and published. If randomised

trials are not feasible, funders and/or providers should consider other design
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options, such as before and after studies with a matching control group, to assess

the impact of, and exclude, any external factors influencing change.
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