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Abstract
Background: It is known that rurally-residing individuals are
often at a significant health disadvantage when compared
to urban peers. Improving the health of rural residents has
been directly identified as a key priority across the world;
however, as models of healthcare are primarily derived
from evidence-based research, any failure by the researcher
base to consider rural needs may result in a poor alignment
of health services against actual need. This paper reviews
how consistently participants’ geographic classification is
identified and considered as a factor in research reported in
a leading medical journal, The Lancet.
Method: Using a predetermined definition of rurality as
being locations with a population below 100,000 people,
300 eligible articles were reviewed retrospectively from The
Lancet’s 2015-2017 editions. The purpose was to establish
if the methodology and findings of these 300 research
papers actively considered the geographic classification of
participants.
Results: In approximately 60% of the 300 reviewed studies
it was not possible to accurately determine participants’
geographic classification. Only 2% of papers focused on
rural participants in isolation, with 18% using solely urban
residents. The remaining 20% of papers had both rural and
urban participants.
Conclusion: This sample of The Lancet articles indicates
minimal attention has been paid to participants’ geographic
classification. This failure to consider the relevance of
location as a factor in outcomes potentially limits the
applicability of research findings to a significant proportion
of the community, and raises concerns about using such
evidence bases for determining national health frameworks
and practice guidelines.
Keywords: geographic classification, health disadvantage,
urban, rural.
Introduction
In both developed and developing countries around the
world there is a substantial proportion of people living
outside of large cities; it is estimated by the United Nations
that 46% of the world’s population reside outside urban
areas1. While there is no one world-wide standard definition
of what constitutes a rural setting versus an urban one,2
using different developed country’s own definitions reveal
substantial proportions of the population living in rural
areas. Approximately 20% of the United States of America
(USA) population, around 60 million people, reside in a

rural location.3 The United Kingdom (UK) is similar, with
17% of the population, or 9.3 million people, living in a
rural area.4 In Australia, the distribution of rural to urban
residents is slightly different, with approximately 70% of
the population living in the major urban locations.5 The
remaining 30% of Australia’s population represents over 6.8
million rural people,6 which, to provide a context, is around
35% bigger than Australia’s most populous city of Sydney.
It is known that individuals who live in rural and remote
areas are often at a significant social and health disadvantage
when compared to urban peers within the same country.
Rurality in a number of developed countries, including
Australia, USA, UK, New Zealand, and Canada, is linked
to socioeconomic disadvantage, reduced health and basic
service access, lowered employment opportunities, and poor
public transportation.7 Life expectancy for rural residents in
countries such as Australia and the USA are lower than for
urban dwellers, and the gap is widening,8,9 with contributing
factors including higher death rates from diseases such as
cancer.10 Rural residents can expect to face higher levels
of unemployment, reduced access to essential services
and support including housing, education, transport,
and healthcare, and have an overall lower socioeconomic
status.11-15
Improving the health of rural residents has been directly
identified as a key priority over the past decade in key
centres including, but not limited to, Europe,16 the USA,17
UK,18 Australia,19 and China.20 If new models of healthcare,
best practice guidelines and government health policies
are derived from evidence-based research, any failure to
proactively consider medical outcomes specifically for
rural residents may result in a poor alignment of health
care services against actual need in certain locations. The
goal of this paper was therefore to review how consistently
the geographic classification of participants is identified
and considered as a factor when reporting the outcomes of
medical research. No similar geographically focused reviews
of research articles in The Lancet have been identified.
Method
Definition of Rurality

For the purpose of the current investigation, a consistent
divide between rural and urban was required and it was
determined that a location would be classified as rural if
it had a population below 100,000 people. The rationale
and methodology used to establish this figure has been
published previously.21 It is acknowledged that the cut-off
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mark of 100,000 is arbitrary, but the numerous different
and sometimes contradictory classifications of ‘rural’ and
‘urban’ across the world22-24 meant that any other single
definition will be equally open to argument.
Review process
The Lancet was chosen as the target journal for this review,
both due to its longstanding excellence and its scope of
international medical research that would include countries
with a range of rural and urban locations. A figure of 300
original research article reviews was nominated prior to
commencement in order to establish a large sample of
research.
The author was responsible for data extraction from
the 300 original research articles. The Abstract, Methods
and Results section of each paper was read initially to
attempt to determine the geographic classification of
the study’s participants. If this information could not be
determined, the entire paper was then read in an attempt
to establish any further information that could accurately
identify participant locations. In-text referrals to previously
published papers for additional information were not
pursued, unless it was explicitly stated that geographic
information was available. If the article nominated a
location for the research, an online search was conducted
when appropriate to determine the population of the site.
Exclusions for the search included all Editorials,
Comments, World Reports, Perspectives or Viewpoints,
Correspondence, rejoinders, systematic or literature
reviews, meta-analyses, purely theoretical frameworks
or models, reviews of policy documents, book reviews,
opinions and perspectives, Department of Error, and
any Retracted Articles. The review started with Volume
390, Number 10090, p95-202 [8 July 2017], and worked
sequentially backwards through all eligible research articles
until the pre-nominated target of 300 articles was reached
in Volume 386 Number 10002 p1419-1508 [10 October
2015].
The classification system used to assess the 300 papers
was: solely rural, solely urban, both urban and rural, or
not specified/unable to determine. All data were recorded
on a spreadsheet. Research that was ‘solely rural’ or ‘solely
urban’ provided sufficient detail for the reader to establish
a population-based location for participants. Research
was categorized as ‘both urban and rural’ if the paper
specified that recruitment and participation covered entire
regions with both urban and rural areas (for example,
questionnaires sent to all medical practitioners in the
state of New South Wales). However, imprecise regions
(for example, those located in South-East England) were
considered unspecified. Other examples of research that
were defined as being ‘not specified/unable to determine’
featured vague descriptors such as ‘three hospitals in Kenya’
or ‘select health services in Southern Ontario’.
Results
Table 1 provides a summary of the 300 papers and how
each study’s participants were categorized geographically.
The sample included studies undertaken in Europe, Asia,
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Northern America, Southern America, Africa, and Oceania,
although precise numbers for each area were not able to be
established as research regularly covered multiple countries
and continents, or failed to identify a place of origin. Of
the 300 papers, 188 (63%) derived at least part of their data
from one or more randomised control trials.
Table 1. Breakdown of Geographic Classification of Research
Papers

Article Categories

N (%)

Solely Rural Participants

6 (2)

Solely Urban Participants

55 (18.3)

Rural and Urban Participants

60 (20)

Not Specified / Unable to Determine

179 (59.7)

Total research articles

300 (100)

Solely Rural Participants

A total of six eligible papers in The Lancet between 10
October 2015 and 8 July 2017 were found to focus solely
on rurally based participants (Table 1). The general theme
amongst these papers was a specific focus to examine
medical and health-care issues within lowly populated areas.
It was commonplace within the Introduction section of
these articles to include a justification of why the researchers
purposely chose that location. An example of a rurally
focused paper was that of Downs et al.25
Solely Urban Participants

Just below 20 percent of the reviewed articles, such as
the 2017 article by Chow et al26, were focused solely on
participants from urban locations. Within these urbanfocused research articles, the authors rarely justified why
they had chosen to concentrate upon urban participants,
and often simply noted the location.
Rural and Urban

Twenty percent of all eligible reviewed papers did include
participants from both rural and urban locations. The
2017 paper by Chen et al27 was an example of a paper that
specifically considered both rural and urban residents.
Many of the papers in this category were often large-scale
questionnaires and surveys, and while they reported on
other comparative factors, such as sex, age, education etc,
geographic classification was seldom an area of specific
interest.
Not Specified/Unable to Determine

The largest category in this research was ‘not specified/
unable to determine’. It was not possible to determine the
geographic classification of participants in approximately
60% of all the 300 reviewed articles. Papers within this
category did not provide the reader with sufficient detail
to allow accurate identification of where the study’s
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participants resided, and geographic classification was not
considered as a factor within any analysis. There were six
papers in which the reader would not have been able to
confidently nominate the country in which the participants
were located. While a general location could often be
conjectured by reviewing the affiliations of the researchers
or the body providing ethical approval, this method could
not be considered as being definitive, and was particularly
problematic when reviewing research with multiple
collaborating authors across different locations. Papers that
reported on data from multiple countries were the most
likely not to feature more in-depth geographic details; while
inter-country comparisons were common, they rarely also
included examination of intra-country issues.
Discussion
Of the 300 research papers reviewed from 10 October 2015
to 8 July 2017 in The Lancet, only 2% focused solely on
rural participants in comparison to the 18% of articles that
reported on purely urban-based participants. This disparity
represents a potential bias as it is considerably different
from what the world-wide rural population data1,3,4,6 would
indicate as being proportionate. In 60% of the reviewed
articles there was not sufficient data to allow the reader to
know whether the participants resided in a rural or urban
location, or included participants from both.
The high proportion of Lancet papers in this study in
which it was not possible to determine a precise location
is concerning. Common statements in the Methodology
sections would note demographic and methodological
generalisations, such as ‘In this double-blind, multicentre,
randomised trial done at 912 clinical centres in 44 countries’.
The data was often compared between different countries,
but was rarely then further stratified to allow the reader
to understand any internal geographic differences. This
approach could be leading to an artificially high picture of
national health outcomes if all the research sites are located
in major urban areas, rather than also including rural and
remote locations.
These unclassified studies often used descriptors for the
research location that were vague and ambiguous. Phrases
such as ‘undertaken in four hospitals situated in the state
of …’, or ‘GP clinics in western ….’ were common, and
failed to provide the reader with any understanding of
the actual location of participants. Papers would report in
considerable detail on other key demographic factors (for
example age, sex, race, BMI, education, physical activity,
alcohol and drug use, number of people living in the house,
history of hypertension, number of visits to the doctor in
the past 12 months, and so on), but overlook the geographic
classification. Even if the overarching definition of
rurality was changed, the failure to report on participants’
residential site would still result in these articles remaining
unclassifiable, and leave the reader unable to determine
whether the location could be a factor.
There are reasons why research does not report on
geographic classification. In some studies, where the
participants live will genuinely be irrelevant to the
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treatment provided or healthcare outcomes. Similarly,
reporting on the geographic classification of participants’
residence may breach the ethical guidelines to ensure
confidentiality. However, neither of these reasons would
seem to totally explain the imbalance between urban and
rurally focussed research, or why a large proportion of
studies did not nominate geographic classification. One
contributing factor to these results may be related to the
location of large hospitals and universities. The majority
of base hospitals and universities, and by extension the
majority of medical researchers, are located in urban
locations.28,29 It is perhaps not surprising that most
researchers will use a sample that is easily accessible
through their normal workplace. However, if researchers
do consistently use this approach, it may be partially
responsible for the observed skewed research base
towards urban participants.
Approximately 63% of the reviewed articles reported
data obtained from randomised controlled trials
(RCTs). This high number of RCTs is not surprising, as
RCTs have been long considered the gold standard for
assessing treatment outcomes and cost effectiveness,30
and their results are considered the highest level of
evidence31. However, there is a potential problem if the
results from RCTs are then extrapolated by third parties,
such as government policy makers, to cover groups not
included in the original research. The 300 reviewed
research papers reported on a wide variety of health
issues and situations, but by failing to either report on
or consider geographic classification, the use of these
data in developing wider health frameworks, treatment
recommendations, practice guidelines and government
policies must be questioned. Without recognizing the
potential disadvantages or advantages that location may
have had on the participants, reported results within
medical research must be considered carefully before
applying them to other contexts.
There were numerous examples whereby it appeared
that the research team, at best, simply overlooked
reporting the participants’ geographic classification, or,
at worst, did not appear to consider whether the location
could have any impact. This failure to actively recognize
the role of rurality therefore removes important context
from the findings of the research, and potentially limits
understanding of what factors may have led to the
outcomes being reported. If such data are then used to
establish national government policies and best practice
guidelines, there is a risk of unintended and unforeseen
health consequences for rural residents.
This research has a number of limitations that
require acknowledgement. It examined 300 sequential
eligible original research papers of The Lancet, and it is
recognised that a larger sample of papers might result in
different findings. Likewise, as reputable as The Lancet
is, research articles within this one journal cannot be
considered representative of either specific medical
research or the general health service sector. Using the
same methodology to undertake a comprehensive review
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of at least ten discipline-disparate health journals would
be an appropriate mechanism to start to provide a greater
understanding of how the wider sector has considered
geographic classification.
Also, a different definition of rurality would possibly
result in different findings. It is recognised that using a
set population figure does not take into account potential
differences between a very remote village of 20 people and
a large regional city with a population of 99,000 people.
Similarly, other important factors, including geographic
isolation from other population centres,32 were not
considered as that level of analysis was beyond the scope
of this paper. A future solution to this issue could be the
identification, where possible, of the home country for each
separate piece of research, and to then apply that country’s
specific definition of rurality to that paper. However, such an
approach was also beyond the scope of this paper.
For researchers, it is recommended that any impact that
the geographic classification of a project’s participants may
have on outcomes is actively considered and evaluated
prior to commencement. If it is perceived that location may
have an impact, the project methodology needs to then be
developed to incorporate both rural and urban participants.
Collaboration with rurally located universities, who often
have specific expertise in this area, could successfully
overcome the potentially identified issue associated with
the urban-bias of researchers’ own residence.
The second recommendation is for journal editors and
article reviewers. While there remains no requirement by
journals for articles to nominate participant’s geographic
classification, this issue will continue to occur. A possible
solution is to mandate in the ‘Information for Authors’
section that all potential articles must provide adequate
information in the Methodology section to allow readers to
accurately identify the geographic classification of the study
participants. Reviewers could then be reminded to ensure
every article has these prerequisite data during the initial
review process.
Finally, it is worth recognizing that many of the readers
of The Lancet are health practitioners and policy makers,
rather than pure researchers. It is recommended that all
papers and reported outcomes are read with due attention
to the research population in question. Findings and
recommendations need to be viewed with appropriate
consideration to whether the data are from a location that
is relevant to the setting in which the reader is working.
The findings of this study indicate that insufficient
attention has been paid to the impact of geographic
classification in medical research in one leading journal.
These findings are concerning, as research outcomes
from journals such as The Lancet underpin evidencebased practice across the world. If such research does not
appropriately include, examine and report on outcomes
for a substantial proportion of the world’s population,
the specific needs of this group will not be met through
existing and future healthcare systems, and the health
of rural residents will continue to lag behind their urban
counterparts.
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