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Abstract: GIS is a computerized system that relates andalisplata collected from a geographic entity infte

of a map. GIS have different functionality hence piossible use in the field of health is quite estee Yet in
health service planning and provision it remainsagly underusedn phase one of a research project in Iran we
have created a GIS based data bank of healthtiegiln Mazandaran province. A shape file of basap from the
region with 1/25000 scale was used for creating tlata bank. In this basic map the roads and némeeations at
village level were identified. Therefore in the ated bank, the locations of health facilities goeted at village
level. For those rural health facilities that thevere not possible to be found in the map or theeee any
inconsistency in determining their locations aslvesl for those health facilities and hospitals tedaat district
level, we have used GPS for obtaining the geo-caddbese locations. There were 16 counties in Mdaean
province. Given the list of existing health faddig and obtained secondary data, it was possitfiaddhe location
of majority of rural primary health care units lretmap but it was not possible for some rural hezdte unites and
all of districts health care unitelsing Arc GIS we have been able to create sombeoiitaps that show the location
of health facilities and their characteristics. Aable secondary data of primary health care fieediat rural area in
Iran are useful data that could be used in cre&@it®based data bank. Using these data could aat=tbe process
of creating GIS map with especial saving in timd aroney. As such mapping system and data bank teuédhsily
upgraded based on routinely collected data, therdfs advantage is quite evident not only in ustierding the
health issues of a given location but in studyimg trend of change during the time. Accordinglyltieaformatics
should stop ignoring the use of GIS with its immemotential in improving the health of communityaingh

integrating available data and its update.
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1. Introduction

A Geographical Information Systemi$i
is a “computerized system that relates and displays
data collected from a geographic entity in the fafm
a map. The ability of GIS to overlay existing data
with new information and display it in color on a
computer screen is used primarily to conduct
analyses and make decisions related to geology,
ecology, land use, demographics, transportatiod, an
other domains, most of which relate to the humamn us
of the physical environment (1).”

As a modern, readily available arsdhle
tool we can use it for different purposes partidyla
in public health field. The uses of GIS is possitaie
mapping where things are; mapping quantities;
mapping densities; finding out what is inside; firgl
what is nearby; and mapping the change (2). GIS
have different functionality including data storage
data capture, data retrieval and data display hetsce
possible use in the field of health is quite extens
(3). When used to the full extent of its capabjl®BtS
can ‘“inform and educate (professionals and the
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public); empower decision making at all levels;phel
in planning and tweaking clinically and cost-effeet
actions, in predicting outcomes before making any
financial commitments and ascribing priorities in a
climate of finite resources; change practices; and
continually monitor and analyze changes, as well as
sentinel events (2).”

McLafferty in 2003 (4) has categedzthe
uses of GIS in health to four different area inahgd
analyzing need to health care; analyzing access to
health care (both access and inequality in access);
geographic variation in utilization; and mapping
health care delivery (locating health servicestiapa
decision support system; and GIS & disasters). WHO
recommends investment in the development of public
health mapping and monitoring system as the basis
for appropriate response to the main health threfats
21 century. There are several major public health
challenges that need to be addressed in a systemati
way by developing a solid local, national and globa
information basis for the response. Such infornmatio
is not only necessary for an early and effective
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response but also to guide the reconstruction ef th
health system if needed. The scale of most impbrtan
interventions in health sector also implies a much
greater need for accurate, timely and complete
information on health systems and implementation
progress (5). Therefore a logical progression ia th
field of public health would be creation and
application of GIS to health service planning &
provision (2). Such information system should map
and monitor public health risks, health resouraes a
facilities, progress in program implementation, and
general resources and infrastructures (3, 5, 6, 7).

Despite the incredible potential éfis of
applying GIS technologies particularly in the fielfl
public health, their use in health service planrang
provision remains greatly underused (2). In phase o
of a research project in Iran we have created a GIS
based data bank of health facilities in Mazandaran
province. In this paper we present some of the maps
created from this data bank.
2. Material and M ethods

The purpose of this research projatt
phase one was to show the applicability of GIS dase
data bank and the possibility of its use in public
health system In Iran. The data of all primary treal
care units and hospitals in 16 counties in Mazaardar
province in north of Iran were gathered. In creatin

3. Results

There were 16 counties in Mazandaran province each
with an independent health authority. The health

this data bank we have included those variabless tha
their data were mostly readily available as secpnda
data. A shape file of basic map from the region of
study project with 1/25000 scale was used for
creating this data bank. In this basic map the soad
and name of locations at village level were idégxif
Therefore in the created data bank, the locatidns o
health facilities are spotted at village level. Boose
rural health facilities that there were not possitd

find out their locations or there were any
inconsistency in determining their locations aslwel
as for those health facilities and hospitals lodaie
district level, we have used GPS for obtaining the
geo-codes of these locations. For these cases the
created geo-codes were uploaded in the map
electronically. We have created an excel file véth
health facilities and their predetermined variables
included. The descriptive data of all health faes
were entered to this file. The data of health faed

at rural area were uploaded in the map after figpdin
its place among the existing locations of the map.
The created data bank has the possibility to irelud
more variables and be updated in the future by
linking with any electronic files or by adding tdata

in the aforementioned excel file manually. Using th
Arc GIS we have created different maps that some of
them are presented in this paper.

facilities including hospitals and primary healtire
unites and their affiliation are presented in table

Table 1: Health facilities and their affiliation Mazandaran province

County Primary health care units Hospi-tals
Health Health Rural health | Urban health Urban-rural Behvarz Policlinics | Governmental Private
houses posts centers centers health centers | training centers

Amol 152 11 25 7 1 - 3 -
Babol-sar 45 4 7 1 - 1 3 -
Behs-hahr 46 4 13 1 1 1 2 2
Tone-kabon 105 9 9 - 1 1 1 -
Joybar 35 1 5 - 3 1 1

Chalos 55 5 6 1 2 1 3

Ramsar 26 - 3 - - - - 1 -
Sari 19€ 9 38 11 12 1 1 5 3
Savad-kooh 48 6 9 1 3 1 - 1 -
Ferido-nkenar 17 2 3 - - - 1

Ghaem-shahr 89 19 18 4 - 1 2

Galogah 17 1 2 6 - - 1

M ahmou-dabad 45 - 9 - 3 1 1

Nekah 74 - 14 3 1 - 2

Noor 75 11 9 1 5 1 2

Noshahr 76 5 10 1 3 1 - 1 -
Total 1102 87 18C 37 35 11 1 30 5

As table 1 shows the majority ofnpary
health care facilities (health houses and ruralthea
centers) are distributed at rural area.

Given the list of existing healthcifdies
and obtained secondary data, it was possible tb fin
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the location of majority of rural primary healthrea
units in the map but it was not possible for sooralr
health care unites and all of districts health caris
therefore, requiring finding geo-codes by GPS. &abl
2 shows the characteristics of these health cate. un
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Table 2: Health facilities and their affiliation Mazandaran province that their Geo-code were meddy GIS

County Primary health care units Hospi-tals
Health Health Rural Urban Urban-rural Behvarz Policlinics Governmental Private
houses posts health health health training
centers centers centers centers
Amol 41 11 4 8 1 - - 3 -
Babol-sar 12 4 3 1 - 1 - 3 -
Behs-hahr 13 5 5 1 1 1 - 2 2
Tone-kabon 54 9 - - 1 1 - 1 -
Joybar 3 1 - - 3 1 - 1 -
Chalos 6 5 - 1 2 1 - 3 -
Ramsar - - - - - - - 1 -
Sari 40 9 7 11 12 1 1 5 3
Savad-kooh 7 6 1 1 3 1 - 1 -
Ferido-nkenar 1 2 - - - - - 1 -
Ghaem-shahr 17 19 4 4 - 1 - 2 -
Galogah 2 1 1 1 - - - 1 -
Mahmou-
dabad 4 - 1 - 3 1 - 1 -
Nekah 6 - 8 3 1 - - 2 -
Noor 3 11 - - 5 1 - 2 -
Noshahr 9 5 2 1 3 1 - 1 -
Total 218 88 36 32 35 11 1 30 5
Table 2 also shows that the majouty
health facilities that based on available secondats Map 1. The basic map of Savadkooh-Iran and its

finding their position in the map were not possible
then required geo-code measurement by GPS are
located at rural area.

Using Arc GIS we have been able reate
some of the maps that show the location of health
facilities and their characteristics. Such map ddug
created for all 16 counties in Mazandaran province.
We have chosen Savadkooh county for presenting
created maps. This county has a range of health
facilities that their characteristics could be fduim

table 1 and 2 above. For indicating the location of  Legend

health facilities in this county we have used thsib
map of the county that is shown in map 1.

As map 1 shows, we had access taorihe
of selected county with smallest entity that idagk

Vilage

Roag

geographical entities

and their spatial distribution across the countging Map 2. Spatial distribution of different health fies

the above basic map we tried to show different
characteristics of health facilities and their digition

in the county. The extent in which different health
facilities are equitably distributed across a raegio

might be a basic question of regional health marsage

This is shown in map 1.

As map 2 indicates all health faie and
their spatial distribution across the county of
Savadkooh and their position among the entities are
evident.

Lagend

The operation of health facilitieedatheir
readiness in providing services is also importamt f
health mangers in terms of their planning for the
expansion of services. We had access to the current
situation of health facilities in terms of theilat# of
operation. Using this data we have created map 3.

Beoesise-
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in Savadkooh-Iran
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Map 3. Map of health facilities in the county of
Savadkooh-Iran and their current position of openat

[ TEREY I ]
- |

e

As the above map indicates the cirstate
of operation and their spatial distribution could b
found in the map.

The ownership of health facilities terms
of the building is governmental or rental could de
concern of decision makers and mangers when they
think for long term planning of service provisiorhis
has shown in map 4.

Map 4. Map of health facilities in Savadkooh county
and their ownership

%

As map 4 depicts governmental and-no
governmental health facilities and their distribati
could be found in this picture.

The time in which the health fagdg are
being established and then their oldness, was anoth
variable that its data was available to us. Suda da
might be important for mangers of the health system
when they think about the maintenance of building
and renewal of equipment. This characteristic of
health facilities is depicted in map 5 below.

As map 5 indicates the oldness odlthe
facilities can be found in that map that are esthbd
in different decades.

Deprivation is an important factardahas
quite extensive impact on the health situation
therefore it is very important to know about loesta
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deprivation. Using the deprivation coefficient diet
area that health facilities are located we havaterka
map with this characteristic that is presented apr@.

Map 5. Map of health facilities in Savadkooh county
and the year of their establishment

o
KA

Legend

Vear of windlishment

Pevisodone

Map 6 . Distribution of health facilities in locatis
with different deprivation coefficient.

!

As the above picture indicates lnealt
facilities based on their deprivation coefficiente a
mapped.

4. Discussions

GIS is a new technology that caruaize
the current situation and that assist professioaats
managers in the understanding and comparing the
situation (8). In this regard where the possibiiitythe
use of this technique in the field of health dabedk
to more than half century ago (9); it is not usedilu
recently even in developed countries. For instance
the country of Canada as a developed nation, GES wa
not fully used in the health field until 2003 (Ds
WHO pointed out in a developing country such as
India, without using computer and internet, peapie
fighting with problems of 21 century with the
techniques of 19 century (10). This certainly will
limit the productivity of system in many ways.

Health of people is a matter thahiselation
with different local factors as determinants of lttea
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Also there are different separate resources irmdifft
regions that could be linked for appropriate use in
resolving health problems. As highlighted by Boulos
2004 (11) creating a GIS based map could simply
empower managers and decision-makers in better
doing their job.

In this initial GIS based data bafdr
Mazandaran province we have created different maps
with possible use for local health authority. leating

in Iran and could be used for the creation or
development of such maps at local, provincial and
national level. Maps presented are examples of
indicating the possibility of creation and use dfSG
for health in Iran and are important in decision-
making for the planning and provision of healthecar
(2). Any development of this initiative need an
additional program that based on literature idgrtie
possible use of GIS in health and develop a chstckli

these maps, as could be found in tables 1 and 2, we of appropriate variables and then select the data f

mainly employed secondary data that were available
for majority of rural health facilities in this primce.
Such useful data is similarly available for all alur
health facilties in the whole country. As
internationally recognized, health information gyst

in Iran particularly at primary health care levehvell
developed (12) and in recent years a huge investmen
has been putted to employ a Health Information
System (HIT) at national level (13). Furthermorerth
are many routinely collected data such as five year
national census, insurance data, economic data-soc
demographic data, ecological data, vital regisirati
data and so on that could have meaningful coroelati
with health situation of population in differentear If

we integrate all these data and add the healthtiitu

of population in any given area together with pttn
existing and attainable resources, surely we wiich

to a better position of planning and assisting peap
promoting their health.

Given the different source of roetin
collected data and lack of an information system to
model such data for appropriate use in health secto
experts in Iran urge the use of GIS based system to
combine these data (13, 14, 15). Using secondztsy d
could save lots of time and financial resourcefouit
need to attend in all local units in creating aiore!
GIS based data bank of health facilities. It is why
others considered GIS technology as cost-effective
action in the field of health planning and provisio
(11, 2). As the scale of basic map used in thigegt
is 1/25000 and the locations of all villages are

updating this data bank.

5. Conclusion

Where there is a vast majority ofithoely
collected data in health system and social caresys
of Iran they are not integrated and linked together
(13). In this study project we have shown thatsit i
quite possible to integrate theses valuable data to
create a visual map in assisting managers andidecis
makers in doing their activities. The creation otls
data bank can be expanded for all regions at redtion
level as the health system at all provinces haséhee
category and content. The use of this technology is
more recommended where in the case of Iran and
particularly in health sector there is an ongoiefpmm
in health information system with special emphasis
the use of information technology. Currently the
health system is greatly computerized and many
electronic data banks have been created or their
creation is in the top agenda of health systenran.|
Other sectors are moving in this way with the same
trend. Applying GIS techniques for these data banks
and linking between them can provide appropriate an
timely information for policy-makers, decision-
makers and managers to do their duty appropriately.

Based on our experience in thistud are
in the position that can assert that available seacy
data of primary health care facilities at ruraleasge
useful data that could be used in creating GIS dase
data bank. Using these data could accelerate the
process of creating GIS map with especial saving in

predetermined, therefore creating a GIS based data time and money (16). As such mapping system and

bank for peripheral health care units that arenglsi
governmental health care unit among several vilage
known as health house will easily and economically
be possible for majority of remote health care
facilities. We brought this idea to practice andréna
shown in maps 1 to 6 using available secondary. data
In these maps, we can simply understand the
accessibility of local population to different htbal
facilities (map 2); status quo of their operationap

3); the ownership of them (map 4); the oldness of
health facilities (map 5); the economic situatidrie
area in terms of its deprivation level (map 6). As
mentioned earlier there are loads of such timeta da
now available inside and outside of health car¢esys

http://www.lifesciencesite.com 385

data bank could be easily upgraded based on rdytine
collected data therefore its advantage is quiteesi

not only in understanding the health issues ofvaryi
location but in studying the trend of change durimg
time (2). Based on the findings of this study ahd t
same as other authors we conclude that health
informatics should stop ignoring the use of GIShwit
its immense potential in improving the health of
community through integrating available data arsd it
update (2).

Applying GIS in health is quite néwlran
therefore the same as other authors (3, 17, 18, it9)
is recommended that more attention is needed t& sho
the potential of this technique to managers and
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decision-makers. In
communication

better
their

this regard a

with  stakeholders and

involvement as emphasized by (20) is very important

Given

the availability of different source of

electronically collected data at the local and oradl
level, a link between information across different
sectors as recommended by (4, 21) is also very g
appropriate in the case of Iran. With the possipibif

this technique as has shown in this study and in
accordance with others (2, 7, 20), using GIS based
data bank is recommended for further understanding
of the relationship between specific health sitwatf
populations and their unique geographical contexts.

Acknowledgements:

Authors are grateful to the Deputy for

Research and Technology- Mazandaran university of
medical sciences for approval and financial supfmort
carry out this work. Also we thank department of
statistics in provincial health authority of Mazanan.

Corresponding Author:
Sayed Mahbobeh Hosseini

GIS Research Center,

Mazandaran University of

Medical Sciences, Sari, Iran.
mahboobe-hosseiny-86 @yahoo.com

References

1. DeMers M.N. GIS [Internet]. London, UK:
Encyclopaedia Britannica; c2012 [cited at 2012 Jun
11]. Available from:

http://www.britannica.com/EBchecked/topic/
1033394/GlIS.

Shaw, T. N. Geographical information systems and
health: current state and future directions. Hhealt
Inform Res. 2012; 18(2): 88-96. Available from:
http://dx.doi.org/10.4258/hir.2012.18.2.88.

Nykiforuk C.lI, Flaman L.M. Geographic information
systems (GIS) for health promotion and public Heat
review. Health Promot Pract 2011; 12: 63-73.
McLafferty S.L. GIS and health care. Annu Rev Pabli
Health 2003; 24: 25-42.

WHO, 2007. Public health mapping and GIS
international health regulations coordination, Gene
Switzerland. Available from:
www.who.int/health_mapping/

Cooper M.M. The Dartmouth atlas of health care:twha
is it telling us? Health Syst Rev 1996;29:44-5, 47.
Joyce K. "To me it's just another tool to help
understand the evidence": public health decision-
makers' perceptions of the value of geographical

8/12/2013

http://www.lifesciencesite.com 386

8.

10.

12.

14.

15.

17.

21.

. Baskha M, Meseli

information systems (GIS). Health Place 2009; T8-8
10.

Foley R, Charlton M.C., Fotheringham A. S. GIS in
Health and Social Care Planning, National Centre fo

Geocomputation, 2009. Available from:
http://eprints.nuim.ie/2990/1/FoleyCharltonFothgtia
m_Final.pdf.

Snow J. On the mode of communication of cholera.
London, UK: John Churchill; 1849.

World Health Organization. The world health report
2003: shaping the future. Geneva, Switzerland: Worl
Health Organization; 2003.

. Boulos M.N. Towards evidence-based, GIS-driven na-

tional spatial health information infrastructuredasur-
veillance services in the United Kingdom. Int J tea
Geogr 2004; 3: 1.

WHO. (2003). Health and Welfare System, Experience
in Indonesia, Islamic Republic of Iran and Seri kan
Technical report series 2, WHO Kobe centre, Japan.

. Haghshenas M, Yaeghobi F, Moslemi M, Mahdian Z.

Iran's position in the move toward Health Inforroati
System among developing countries, The first casgyre
on application of health information techniques in
health, Mazandaran university of medical scient6s,

21 October, 2011, Sari, Iran (Persian text).

Rastegar Yazdi A, Talati S, Asgaree M. Preparirg th
possibility of GIS utilization in decision makingf o
mangers in health sector, The first congress on
application of health information techniques in Itiga
Mazandaran university of medical sciences, 19-21
October, 2011, Sari, Iran (Persian text).

Ebrahimi M, Ebrahimi M. Designing a web based
smart system for sending patient's vital symptoats d
from Ambulance to the selected hospitals, The first
congress on application of health information
techniques in health, Mazandaran university of ceddi
sciences, 19-21 October, 2011, Sari, Iran (Petsiei).

A. The economic value of
information technology in health sector, The first
congress on application of health information
techniques in health, Mazandaran university of ceddi
sciences, 19-21 October, 2011, Sari, Iran (Petsiei).
Clarke K.C, McLafferty S.L, Tempalski B.J. On
epidemiology and geographic information systems: a
review and discussion of future directions. Emerg
Infect Dis 1996; 2: 85-92.

. Croner C.M. Public health, GIS, and the internetnA

Rev Public Health 2003; 24: 57-82.

. Rushton G. Public health, GIS, and spatial analytic

tools. Annu Rev Public Health 2003; 24: 43-56.

. Graves B.A. Integrative literature review: a reviefv

literature related to geographical information eyss,
healthcare access, and health outcomes. Perspect
Health Inf Manag 2008; 5: 11.

Cromley E.K. GIS and disease. Annu Rev Public
Health 2003; 24: 7-24).

lifesciencej@gmail.com




