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A	 geographic	 informaEon	 system	 (GIS)	 can	 be	 defined	 as	 a	 set	 of	
hardware,	soSware,	data,	methods	and	people.	Its	aim	consists	in	the	
management,	analysis	and	display	of	geographically	informa1on.		
	
	
	
	
	
	
	
A	 GIS	 lets	 us	 visualize,	 analyze,	 and	 interpret	 data	 to	 understand	
rela1onships,	paTerns,	and	trends.	
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•  We	can	visualize,	analyze,	and	interpret	data	
using	maps	about:	

–  The	posi1on	of	things	(i.e.	coordinates)	
–  The	quan11es	of	things	(i.e.	popula1on)	
–  The	densi1es	of	things	(i.e.	density	of	popula1on)	
– What	happens	inside	a	specific	area	(i.e.	risk	or	damage)	
– What	is	nearby	within	a	user	defined	distance	

–  The	evolu1on/change	of	phenomena…	

Natural	disasters	
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GIS	stores	geographic	informa1on	in	separate	layers	
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1.- Introducción 
The	first	geographical	analysis	of	disease	data	–	plo[ng	points	on	a	map	and	looking	for	
rela1onships:	
	
Snow's	map	(1854),	demonstra1ng	the	spa1al	clustering	of	cholera	deaths	around	the	
Broad	Street	well,	provided	strong	evidence	in	support	of	his	theory	that	cholera	was	a	
water-borne	disease	
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OPEN ACCESS Review article

Emerging applications of Geographic
Information Systems (GIS) in
community and local mental
health research
James S. Brown*

INTRODUCTION

Medical geography or the use of geography to study disease traces back to ancient times 1. After the
late 17th-century, medical geography became more formalized with developments in cartography and
the introduction of maps of disease distribution.2 By the 20th-century, medical geographers developed
sophisticated statistical methods of geographical epidemiology to create maps allowing the spatial
analysis of health-related issues.3 For example, in mental health research, spatial analysis of
geographic patterns of mental disorders led to the correlation of urban environments with increased
risk for severe mental disorders.4 During recent years, technological innovation in computer mapping
referred to as geographic information systems (GIS) significantly enhanced the analysis of health
questions in small local areas such as census blocks and neighborhoods. GIS analyses have shown
superiority to classical geographic techniques in these small areas that eluded accurate investigation
in the past.
A “geographic information system” (GIS) is defined as “an integrated collection of computer software

and data used to view and manage information about geographic places, analyze spatial relationships,
and model spatial processes (pg. 90).5” Although the history of GIS is international, most GIS historians
trace its origins to the 1960’s in Canada and the United States (US).6 The first “true” GIS, the Canada
Geographic Information System,6 paralleled initial GIS developments in the US at the Harvard
Laboratory for Computer Graphics and Spatial Analysis. These early versions of GIS in the US were
further enhanced by major contributions by the US Bureau of the Census, the US Geological Survey and
certain commercial enterprises.6 With the aid of both commercial and open-source GIS software,
researchers now routinely apply GIS to medical, scientific and environmental research, urban planning,
land management, military intelligence, resource management, transportation, archaeology,
cartography, criminology, marketing, and other research. In medicine, GIS users perform analyses in
public health, epidemiology, health policy, hospital administration, emergency response, disaster
management and medical research.7

Before GIS existed, mental health researchers used visual and manual cartographic methods
(here on referred to as “classical” methods) combined with various degrees of statistical analysis to
investigate the epidemiology of mental illness. Although the first such studies in the US were published
in the 19th-century, the most important work began in the 20th-century with the classic work on mental
disorders in urban areas by Faris and Dunham in 1939.8 Later milestone investigations in geographic
psychiatry examined the association of urban environments with schizophrenia.9 Studies using
classical methods to describe the distribution of mental illness within urban and rural areas still appear
in the literature10 but most research now focuses on the more narrowly defined “neighborhood-level”
geography of mental illness best analyzed with GIS.

Cite this article as: Brown JS. Emerging applications of Geographic Information Systems (GIS) in
community and local mental health research, Journal of Local and Global Health Perspectives
2013:5 http://dx.doi.org/10.5339/jlghp.2013.5

http://dx.doi.org/
10.5339/jlghp.2013.5

Submitted: 10 February 2013
Accepted: 6 March 2013
ª 2013 Brown, licensee Bloomsbury
Qatar Foundation Journals. This is
an open access article distributed
under the terms of the Creative
Commons Attribution license CC BY
3.0, which permits unrestricted use,
distribution and reproduction in any
medium, provided the original work
is properly cited.

Associate Clinical Professor of
Psychiatry, Department of Psychiatry,
VCU School of Medicine, Richmond,
VA, USA

*Email: jbrown2185@aol.com

'D@KSG©!@RDC©&DNFQ@OGHB©(MENQL@SHNM©2XRSDLR©�&(2�©@MC©SGDHQ© OOKHB@SHNMR

1$5($6©�© "3 ©(-%.1,©,$#©����©#$"©������©�������

402 

Health Based Geographic Information Systems (GIS) 
and their Applications
Evangelos C. Fradelos1, Ioanna V. Papathanasiou2, Dimitra Mitsi�, Konstantinos Tsaras2, Christos F. Kleisiaris4, Lambrini 
*NTQJNTS@�

2S@SD©,DMS@K©'NROHS@K©NE© SSHB@©b#@OGMDh�©&QDDBD�

-TQRHMF©#DO@QSLDMS�©3DBGMNKNFHB@K©$CTB@SHNM@K©(MRSHSTSD©NE©3GDRR@KX�©&QDDBD2

&DMDQ@K©'NROHS@K©NE© SGDMR©b$KOHRh�©&QDDBD�

-TQRHMF©#DO@QSLDMS�©3DBGMNKNFHB@K©$CTB@SHNM@K©(MRSHSTSD©NE©"QDSD�©&QDDBD�

-TQRHMF©#DO@QSLDMS�© KDW@MCDQ©3DBGMNKNFHB@K©$CTB@SHNM@K©(MRSHSTSD©NE©3GDRR@KNMHJH�©&QDDBD�

Corresponding author: Ioanna V. Papathanasiou, RN, MSc, PhD. Assistant Professor . Nursing Department. Technological Educational Institute of Thessaly, Greece. 
Phone: +302410684446. E-mail: iopapathanasiou@yahoo.gr, papathan@teilar.gr

1. INTRODUCTION
Medical researches as well as the study of the Earth’s sur-

face, better still, geography are interlinked with each other; 
their relationship dates from antiquity. Hippocrates was the 
first to describe the relationship between the geographical 
characteristics of a place and the inhabitants’ health. Hip-
pocrates described all these in his treatise “On Air, Water and 
Places”. [1] As the time goes by, it has become increasingly 
apparent that the mapping and the geographic information 
might be both very useful and vital not only for research but 
also for understanding the processes of diseases. The study 
of the English Physician John Snow in 1854 was a milestone 
towards this direction. It led to the detection of the source 
of infection in a cholera epidemic that broke out in London. 
Having mapped the locations of those individuals who were 
affected, he concluded that contaminated water was the cause 
of the outbreak. [2] This research laid the foundations for both 
cartographic and geographic applications as a tool in medical 
science. Nowadays, the rapid development of technology has 
resulted, among other things, in the creation and deploy-
ment of new disciplines that cooperate with both the science 
of medicine and medical research. The science of Geographic 
Information Systems and, by extension Geomatics belongs to 
a discipline which is constantly developing at a global level. 
This sector has many applications regarding medical / epide-
miological research and generally, the social sciences.

2. PURPOSE
The purpose of this study is to highlight Geographic In-

formation Systems as technology and the various applications 
that they find in the field of medicine, either epidemiological 
or social research and health care, in general. Furthermore, 
this discipline may act as a decision making tool in health 
care and it might contribute to the formulation of policies re-
garding the health sector.

3. MATERIAL AND METHODS
The method of literature review was used in this study. It 

also included articles and publications that are related to the 
theme. What is more, this study has drawn information on re-
searches and publications that are taken from databases such as 
HEAL-LINK, Google Scholar, Pub-med material. The Key 
words that were used in the search were: Geographic Infor-
mation Systems, Applications, Medical research, and public 
health.

The literature review was conducted between March and 
August 2014. Finally, 32 articles and publications were chosen 
from the initial 187 articles and publications. That happened 
after sorting out the material which was mainly based on ab-
stracts and their content.

4. DEFINITION OF GEOGRAPHIC INFORMATION 
SYSTEMS

The first maps were made due to the fact that people needed 
to classify the special elements of the earth’s surface. These 
elements relate to spatial distribution as well as the demand 
for specialized maps regarding the earth’s surface. The rapid 
development of information technology and the extension of 
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Report on GIS and public health spatial applications 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
“Disease ecology is inherently integrative and spatial, and GIS 

provides the environment in which the biophysical, social, 
behavioural, and cultural worlds can be combined for 

a systemic understanding of health and disease.”1 
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2012	(flooding)	

Mean	annual	precipita1on	(1950-2012)	

Work	done	using	GIS:	
1º	Detec1ng	a	natural	disaster	(flooding)	loca1on	
2º	Analysing	an	affected	and	a	control	popula1on	
	
¿Rela1on	between	flooding	and	mental	health	popula1on?	

Flooding	and	mental	risk:	A	
case-control	study.	



"To	date,	most	mental	health	research	has	
focused	largely	on	biomedical	pathways.	
Increasingly,	however,	researchers	are	

considering	how	people's	environments—the	
physical	and	cultural	contexts	in	which	they	live
—influence	the	prevalence	and	consequence	of	

mental	health	disorders”	

Doug	Richardson	
(Execu1ve	Director,	Associa1on	of	American	Geographers)	

Geographical	Informa1on	System	(GIS)	in	detec1on	of	
risk	zones	to	mental	health	
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