LOCATING PRIVATE MEDICAL PRACTITIONERS USING GLOBAL POSITIONING SYSTEM (GIS) AND CREATION OF GEOGRAPHIC DATA BASE (GDB) FOR REDISTRIBUTION SOLUTION IN KUMBAKONAM

Problem

Kumbakonam is one of the oldest cultural heritage town which is located at the center of Tamil Nadu.    The town is famous for old temple culture with many number of temple tanks, now being the stagnant water areas which creates a conducive atmosphere for the growth of vectors.  Because of its cultural heritage this town draws many pilgirims from all over the country.  `Mahamaham’ festival which is considered to be equivalent to `Kumbamela’ is held once in twelve years is going to be held in 2004.  The town has many disease ecological problem zones and its deltaic character the place is well-known for the insect diseases, particularly malaria and elephantiasis.  The town does not have proper drainage system and the water is let on roads or drained in a sump. Equivalent to the several environmental problems which is the main root for the increase in the density of population and increase in land values, the town is facing severe traffic congestion problem for the past decade.  There has been a rapid growth of urbanization in the past two decades in all the directions and the municipality has converted the 36 wards to 45 wards due to expansion and administrative purpose.  

In 1901, the details of population of Kumbakonam are known authentically there were only 59,673 persons in 1901.  It had increased gradually to more then 100,000 in sixty years.  The population decreased from 64,647 in 1911 to 60,700 in 1921.  This may be due to extensive famine and war conditions that prevailed.  In all other decades there was an increasing trend in population growth.  According to 2000 census, the total population of Kumbakonam was 141,814 of which 70,544 are females and 71,270 are males.  The population distribution in ward wise is mostly even except some central parts of the town.  This rapid growth of population makes this temple town with many environmental impacts in the deltaic region, particularly the improper drainage system in the high density household zone, presence of number of stagnant water areas, presence of solid waste disposal sites in the centre of the town and so on.  This type of environmental conditions would bring the seasonal diseases and town is worst affected to vector borne and contagious diseases during rainy season.  Earlier studies clearly indicate that the rainfall is closely associated with the vector borne diseases in this town.  The common diseases that are identified in this town are Cholera, Malaria, Elephantiasis, and few brain fever (Japanese Encephalitis).  According to the disease pattern the number of private hospitals and the private doctors has also increased to cater the inflicted persons.  The doctor population ratio was low during 1980’s and at present the ratio is 1:875 which is higher than expected.  But their place of practice is the major question; mostly they are located in a convergence zone, in other words the two important major road networks.  At present there are 160 private medical practitioners are providing services to the needy people.  The private medical practitioners (PMP’s) not only cater the town population but also the people from the adjoining villages also visit the town clinics and there has been an influx of patients from the nearby villages also.  At present the PMP’s are clustered in two zones and the people who are in need of the PMP’s have to travel widely and wait for hours together to visit the PMP’s.  If the PMP’s are evenly distributed according to the population and the road network, the PMP’s also get considerable and at the same time even number of patients and on the other hand the patients can also travel small distances to acquire the medical services without traveling long distances and the waiting time could be minimized.  Though the town is consisting of 160 PMP’s which is well placed as far as the health is concerned and the major draw back is that it is not evenly distributed.  This necessitates a systematic study of the location of each and every doctor with specialization in the form of a spatial data base that would help the users to find their appropriate doctors and the location, travel time and so on to consult without much difficulty.  The location analysis of PMP’s in the town necessitates a systematic planning of private health care provision and the redistribution principles would work out effectively for uniform provision of service to the patients.

Objectives

The present research is aimed to study the location and the characteristic feature of the Registered Medical Practitioners (RMP’s) and transform the field location data into geographic information base to access/ provide information to the needy people in this town.  Secondly, though the town is well placed as far as the private health/ health care is concerned their distribution pattern is important for a geographer and if the town has improper distribution, how to redistribute the RMP’s to provide better service facilities from the spatial point of view.  Based on the aim following two objectives were formulated and they are:

a. To create a Spatial Information Data Base (SIDB) about the location of each and every Registered Medical Practitioners using Global Positioning System (GPS) in the town in all categories with the service facilities they provide, and 

b. To analyze the existing location of RMP’s using Location-allocation model for the GPS input data and derive possible locations that could be designed in the re-distribution of private health care map which would be used for future planning purpose.

Methodology

In the present research two technologies namely, Global Positioning System (GPS) and Geographical Information System (GPS) were used to near accurate measurements and creation geographic databases for further analysis/ research.  GPS is an accurate measurement, which can be used to create instant local area maps and also attach the desired database on the point, line and area.  This component has an antenna and from the antenna a cable is attached with a palm card computer that receives the satellite emitted radio signals through software called ArcPAD.  Before the measurement a data base for point, line and area has to be created using ArcView GIS mapping software.  The GPS equipment particularly the palm card computer is a handheld one and the antenna can be hanged on the surveyor’s shoulders.  This can be carried very easily to any accessible areas and instant map could be recorded in the palm carder.  The finished map can then be downloaded to the mainframe computers for further analysis.  The details of this technology are given in the proceeding chapters.  To study the traffic congestion in Kumbakonam, at the first instant an area symbol has been created in the ArcView GIS and tracked (by walk and vehicle) all along the borders of Kumbakonam town.  Then the major roads were also tracked in the Kumbakonam area map using line symbol with a global accuracy of 4 meters.  Using ArcView GIS different point symbols were created to locate the different category of RMP’s.  All the 160 RMP’s in different categories, namely MD (19), MS (23), MBBS (32), DGO (18), DCH (21), BDS (18), Ortho (10), DLO (8), Skin (6), DO and ENT (3) and Neuro (2) were located using GPS through empirical survey method.  While plotting the above RMP locations a database was attached with the point symbol, which explains name of the doctor, specialization, location address, and hours of practice along with the geographical co-ordinates of lat-long positions. The Private Hospital locations were also measured with the GPS and the attached database to explain the nature of services they provide.  The users can access these databases and the location of their doctor of interest and visit.  These databases can be updated with the latest information about the RMP’s as and when they acquire.  The GPS measured location data is integrated with the ArcView GIS and it shows the individual specialization GPS maps with databases.  This map shows the spatial distribution of RMP’s and their concentration in few zones.  The GPS measured geographical co-ordinates are then used as input data and the individual ward wise population data for the year 2001 has been used as weight of the respective wards.  Using the co-ordinates and the population data the ALTERN heuristic algorithm has been applied to derive the alternate locations for the existing distribution.  After the algorithm different GIS maps were created using the above algorithm and the re-distributed co-ordinate system will give us the alternate locations so as to cover the entire population evenly without traveling and waiting time.  

Results
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