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. Title of the project: Disease mapping and health care system for the Tribal regions of
the Gajapati and Rayagada district ,Odisha

. Principal Investigator(s) and Co-Investigator(s):

Principal Investigator :Prof.(Dr.) M. L. Narasimham
Co- Principal Investigator : Prof.Prafulla Kumar Panda

Implementing Institution(s) and other collaborating Institution(s):
Centurion University of Technology & Management, Odisha

Date of commencement: 5/9/2015

. Planned date of completion:5/9/2017

. Actual date of completion:5/10/2017

. Objectives as stated in the project proposal:

i. To collect information on the health problems of the tribal
population in the districts of Gajapti and Rayagda of Odisha and list
out the most severe diseases that prevail in the study area. Also to
identify the most prevalent diseases causing health impairment in
the tribal population in the study area.

ii.  To map pockets that are most vulnerable for the shortlisted diseases
and develop an information system for combating the diseases and
providing proper health care, suggestions for the target group.

ilii.  To develop data sets with respect to the cause, spread, prevention
and treatment of the short listed diseases.

iv.  To develop data sets with the help of GPS regarding the Clinical
services for combating diseases.

v. Todevelop Base Maps enabling geospatial analysis.

vi. To develop different thematic layers using GIS that enable
identification of Pockets of diseases occurrence and methods of
possible prevention.



vii.  To evaluate an index for assessing the disease vulnerability at
various locations in the study area.

viii.  Finally obtain the disease prevalence map and disease vulnerability
map for the study area.

8. Deviation made from original objectives if any, while implementing the project and
reasons thereof:
Though it was intended to generate disease specific maps due to non-availability of
required information Disease vulnerability and Disease control maps were generated
with respect to general diseases.

9. Experimental work giving full details of experimental set up, methods adopted, data
collected supported by necessary table, charts, diagrams & photographs:
The present study involves collection of data from different villages in the selected
blocks of the Gajapti and Rayagada district in the state of odisha. Data collection is
done through a questionnaire same is ... in annexure-1. Fig 3 to show some of
working photographs during the data collection by the project staff in the village in
different blocks of the study area. Table -1 gives the list of disease w.r.t which the
study is identified in the present investigation.
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Ratings (Table-1) has been derived from the Questionnaire (Indicated in Anxrure-1)

Q. Rating Assigned
N Category of parameter Remarks
0. @ [ (b) | () | (d)
3 | PHC Location 1141 8 10
4 Mec!lcal_ s_hop Iocat_lon : 1141810 If present within village less vulnerable
Availability of Registered. Medical
5 " 1141 8 10
Practitioner
7 | surface drainage system 416l 8 0 Pre_sence of canals provide better
drainage
8 | Habitat type >l 4l 6 0 Presence of RCC habitats better clean
climate
9 | Sanitation in village 21416 8 | Better sanitation better control
10 | Toilet facilities in village 0|4 | g | 10 |Bettertypeoftoilets (with septic tanks)
better control
11 | Road facilities 0lol 2 4 Black top & RCC roads provide better
control
14 | Existence of schools 61 a4l 2 8 Higher educational facility better
awareness
16 | Anganwadis / Health care units 2 | 4 8 | Proper organization better awareness
17 | NGOs operating 2 | 4 8 | If covered by NGOs better awareness
18 | Vaccination Programmes 2 | 4 8 | Regular vaccination better control




19

Health awareness camps by Govt.

20

Health awareness camps by NGOs.

More frequent camps better control &
awareness

22

108 services

Availability in close proximity control
spread

25

Types of treatment (Religious based)

10

Treatment based on religious beliefs
lead to more ignorance and more
vulnerability




Fig:3¢c
Fig no-1,a b,c Workshop held with district Medical staffs, Chief district medical officers,
VC of CUTM, Vice president of CUTM.



10. Detailed analysis of results indicating contributions made towards increasing the state
of knowledge in the subject:

The Data collected through the questionnaire is categorized in to a set of Disease
causing and controlling parameters .Each of these parameters are assigned with a
certain weightage in a 1 to 10 scale and all given (Table 2A and 2B).information
collected each villages w.r.t the parameters indicated and complied by an assigning a
rating to each of the parameter .The table shows the parametric rating w.r t answers
obtained from the villagers.

TABLE 2A. Parameters & their relative impact - disease vulnerability map generation

Nature of Parameters Parameters Weightage Remarks
a) Pres«_ance of Disease High(10) | More Vulnerable
causing vectors
| Environmental b) Water bodies High(10) Impact is more
Parameters
c) Toilets & Sanitation High(10) Poor Sanitation worsens the
within the Dwellings g situation
. Normally less impact on
8) Rainfall Low(1) sustenance of D.C.Vs
Il. Parameters that favour - -
Medium(5 | Higher  temperatures  may
the sustenance of b) Temperature
L ) favour the growth of D.C.Vs
D.C.Vs (Climatic - e .
factors) N Medium(s Higher humidity is many times
c) Humidity ) favourable for the growth and
sustenance of D.C.Vs
a) General Sanitation in the Medium(5 _C?Insmered 0 have_ a medlur:n
_ Village ) influence in  resisting the
I11. Parameters that resist growth of D.C.Vs.
the growth of D.C.Vs Normally the type of built
(General Sanitation & | b) Type of Dwellings Low(1) | houses will not have much
Drainage) influence on the D.C.V growth.
. Medium(5 | Considered same effect as of
c) Drainage & Roads o .
) general sanitation in the village.




TABLE 2B. Parameters & their relative impact - Disease Control Map Generation

Nature of Parameters Weightage | Remarks
Parameters
Though literacy is important, the literacy
. level being normally low in the region, the
8) General Literacy Low(1) level of literacy is considered to have a low
impact.
b) Health Awareness The health awareness camps & programmes
though will educate the public its impact is
Programmes by Govt . > o
Medium(5) | considered towards motivation for better
& Voluntary . : X
A health care. Hence a medium impact is
Organisations .
I.  Health assigned.
Awareness | ©) Vaccination If regular vaccination is carried out, it will
Parameters crogrammes High(10) | have a high impact in controlling the spread
conducted of diseases.
d) Availability of Availability of the ASHA & Anganwadi
ASHA & Medium(s) workers will ensure continuous awareness
ANGANWADI creation and thus considered to have a
Workers medium impact on awareness creation.
d) General Treatment & Since the diseases of highly critical nature,
. . Low(1l) |the type of treatment and the religious
Religious Beliefs . X .
practices will have a low impact.
- Early identification and reporting of cases
8) Symptoms Identified High(10) | will have high influence in preventing the
& Reported .
spread of the disease.
Although the proximity of PHCs will control
the spread of the disease, the general
b) Location of PHC Medium(s) facmtles W|th|n_rura_l health centres ywll not
improve the situation of controlling the
disease and hence a medium weightage
assigned.
A Ready availability of 108 services will
Il. Preventive ) Aval_lablllty of 108 High(10) | enable quick ontrol on the spread of the
Services .
Parameters disease.
d) Acce_53|b|I|ty (.)f. Medium(5) | Effect same as that w.r.t the PHC location.
Medical Practitioners
General availability of qualified pharmacist
e) Availability of in tribal \_/lllages is far fro_m reality and
e . Low(l) |hence this parameter will not have
Qualified Pharmacist ol . .
significant influence on controlling the
disease.
- Better road connectivity will provide a better
f) Road Connectivity Medium(5) | chance to control the spread of the disease

with Headquarters

and hence a medium weightage is assigned.




TABLE 3. Parameters Rating

Q. Category of parameter Rating Assigned Remarks
No. @ ()| (c) | (d)
3 | PHC Location 1]14] 8 10
4 Med_lcal_ s_hop Iocat_lon : 11418 10 If present within village less vulnerable
Availability of Registered. Medical
5 - 114/ 8 10
Practitioner
7 | Surface drainage system 1141 8 10 (I:re_sence of canals provide better
rainage
8 | Habitat type 10l 418 1 P(esence of RCC habitats better clean
climate
9 | Sanitation in village 1|14 8 10 | Better sanitation better control
10 | Toilet facilities in village 1141 8 10 Better type of toilets (with septic tanks)
better control
11 | Road facilities 11418 10 Black top & RCC roads provide better
control
14 | Existence of schools 8l al1 10 Higher educational facility better
awareness
16 | Anganwadis / Health care units 1|14 ] 8 10 | Proper organization better awareness
17 | NGOs operating 1|14 ] 8 10 | If covered by NGOs better awareness
18 | Vaccination Programmes 4 | 8 10 | Regular vaccination better control
Health awareness camps by Govt. and More frequent camps better control &
19 10| 8 | 4 1
NGOs. awareness
29 | 108 services 41 8l10! 1 Availability in close proximity control
spread
Treatment based on religious beliefs
25 | Types of treatment (Religious based) | 10| 8 | 4 1 | lead to more ignorance and more
vulnerability




In each block the parameter ratings are mapped and one layer to w.r.t each other the
parameters are considered are generated.in addition to data obtained from the
questionnaire the climatic data for the block are collected from the district records and
water body map also considered for each block. Fig no(4a,b,c,d,e,f,g,h,l,j,k,I,m,n,0,p,q)
(Indicated sample rating layer maps for the Gumma block of Gajapati district and Fig
no(5a,b,c,d,e,f,g,h,1,j,k,I,m,n,0,p,q) indicate for the Muniguda block of rayagada
district.one GIS rating map is generated for each block integrating all the layers. thus
generated w.r.t disease vulnerability and all layers possible disease control. These layer
then integrated after computing the disease vulnerability index using the below given
equation.

DVI = Y7 [Py]ix[Pg]; where

[P,/]; = Weightage assigned to i" influencing parameter,

[Pz];= Rating of the i"" influencing parameter in a particular village and
n = total number of parameters.

The magnitude of DVI will reflect the relative vulnerability at a village and the values of
DVI can be mapped for the selected block in the study area.

The map thus generated will be the disease vulnerability index map.

Considering the parameters identified to be causing venerability.

Fig show(Fig no 6,a,b,c,d,e,f,g,h,1,j,k) the disease vulnerability index map for the both
area and Figs( Fig no 7a,b,c,d,e,f,g,h,1,j, to show the Diseases control index map for the
blocks considered.

Based on the gratitude of the of vulnerability index and control index the pockets in each
block given are classified. the Fig 4Aand 4B indicated the suggested classification

The table 4A classification of potential Disease venerability

S.No DVI Classification

1 451-600 High vulnerability

2 301-450 Medium vulnerability
3 151-300 Low vulnerability

4 <150 Non vulnerability

The table 4B classification of Possible Disease Control

S.No DCI Classification

1 511-680 Best Possible control
2 341-510 Medium Control

3 171-340 Low control Possible
4 1-170 Least Control Possible

From the present study the mention below villages in the selected blocks of Gajapati and
Rayagarda Districts are high vulnerable and non-venerable for the diseases .Anexure-iii



11. Conclusions summarising the achievements and indication of scope for future work:

The purpose of this research is to address the various problems and provide new solutions
for health information sharing. The handling of data heterogeneity, lack of available data
and tools, and methods of health information representation constitute continuing
challenges. In the development of a public information and disease surveillance network,
issues of data publishing and user access are important concerns. GIS mapping
technologies can generate maps for health in desktop or Web applications. GIS, remote
sensing, and global positioning system technologies have all been increasingly applied to
health applications. The use of GIS technology can inform health officials and the public
about emerging health threats, and assist their decision making at all levels. A geospatial-
enabled approach has been proposed in this study for semantic health information
retrieval. To allow the access of health maps and processing functionalities, Geospatial
Web Services are proposed to facilitate loosely coupled architecture design for cross-
platform health data and function sharing. General Disease Vulnerability maps have been
derived separately for selected Blocks of the Gajapati and Rayagada district. Disease
control and combat maps are also generated for these blocks. With the help of disease
control and combat map, necessary decision regarding deployment of service/measures
can be taken up by the local administrative staff. In future an attempt will made to
develop an information management system for assigned of services and control measure.
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Fig.6 a,b,c,d,e,f,g,h,land j Showing Disease Vulnerability Map of study areal and 2 and 7
a,b,c,d,e,f,g,h,land j Showing Disease Control and Combat map of selected blocks of the

study areal and 2
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Fig 7b Control map of the Nuagda block
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Future Scope:
An attempt will made to develop an information management system for assigned of

services and control measure

To generate disease specific map

12. S&T benefits accrued: Mostly the tribal area

List of Research publications

S Authors Title of Name of the Volum | Pages Year
No paper Journal e
1 M.L.Narasi | Disease | Geospatial ~ Public 2017
mham,Praful | Vulnerabi | Health Symposium
la Kuamar | lity
Panda and | Mapping
Bibhu Using
Prasad Geospatia
Behera I
Technolo
gy A
Case
study for
Gajapati
District,
Odisha
2 Prafulla Ku. | Disease | Asian Conference on 2017
Panda,M.L. | vulnerabi | Remote Sensing
Narasimham | lity and
, and | control
I.V.Muralikr | mapping
ishna using
geospatia
I
technolog
y —a case
study for
tribal
blocks of
Rayagada

Manpower trained on the project

a) Research Scientists or Research Associates: One Research associate

b) No. of Ph.D. produced

¢) Other Technical Personnel trained:
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I.The MDM, students trained in the process of filed data collection using

Moible GIS and GPS.

ii. The students of Civil Engineering are trained in the data analysis.

Patents taken, if any

13. Financial Position:

No Financial Position/ Budget Funds Expenditure | % of Total
Head Sanctioned cost
I Salaries/ Manpower costs 6,60,000 6,60,000
] Equipment 1,00,000 1,00,000
11| Supplies & Materials 1,00,000 1,00,000
IV | Contingencies 1,00,000 1,00,000
V | Travel 2,00,000 2,00,000
VI | Overhead Expenses 2,00,000 2,00,000
VIl | Others, if any
Total 13,60,000 13,60,000 100%
14. Procurement/ Usage of Equipment
a)
S Name of Make/M | Cost (FE/ | Date of | Utilisati | Remarks regarding
No | Equipment odel Installati | on Rate | maintenance/
on (%) breakdown
1 Printer
2 Laptop
3 Laptop Broken
Motherboard
problem

b) Plans for utilising the equipment facilities in future
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a.Dr.M.L.Narsimham
(Principal Investigator)
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b.Prof.Prafulla Kumar Panda
(Co-Investigator)




Anexure-1

QUESTIONNAIRE FOR GISHEALTH CARE

VILLAGE CODE:

Name of block: Name of village: Approx. dist. from district
headquarters:
Name of Health inspector: Name of village Sarpanch: Name of a

prominent literate in the village:

1) Population: Male: Female: Children below 5 years:

2) Most prominent disease occurred during last

No affected & No cured during the

S. No. | Name of Disease Past 1 Year Past 2 Years Past 3 Years

S eI R N R

3) PHC is located: (Puta v" mark in appropriate box) — C - 11 (b)
(a) Within village 1 (b) Within 5km 1 (c) Within 25km ] (d) More than
25km [

1) Medical shop is located: (Puta v mark in appropriate box) C - 11 (d)
2)

(@) Within village 1 (b) Within 5km 1 (c) Within 25km [ (d) More than
25km [

3) Auvailability of Registered Medical Practitioner: (Puta v" mark in appropriate
box)
(@) Within village 1 (b) Within 5km [ (c) Within 25km [ (d) More than
25km [

4) Water accumulation ponds & small water pools within village: (Enter a suitable
number)
(a) Ponds - (b) Small Water Pools - (c) Any other water
accumulation —
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5) Surface drainage system (Canals / Channels): (Puta v mark in appropriate box)

(a) Canals in major part of village [0 (b) Canals in some past of village [
(c) No drains [

6) No of houses: (Enter a suitable number)
(a) Houses with R.C.C. Slab - (b) Houses with Tiled Roof - (c) No of
thatched houses —

7) Sanitation in the village:
(@) Good [1 (b) Average [ (c)Poor [ (d) VeryPoor L[]

8) Toilet facilities in the village: (Enter a suitable number for item (a) if exist.
Otherwise put a x mark in that box. Put appropriately a v mark or x mark for the
rest)

(@) Toilets with septic Tank facility - [

(b) Majority of houses have open toilets [

(c) Majority of villagers go for open defecation within their house premises [

(d) Majority of villagers go for open defecation outside their house premises [

(e) In case answer to (d) is v, give the appropriate distance of spot of open
defecation from the village —

9) Road facilities within the village: (Puta v mark in appropriate box)

(a) Black top roads [1  (b) Concrete roads [J (c) Murram (soil) roads [ (d) No
pucca roads [

10) Indicate the source of income for the villagers:
11) List the agricultural / cultivation activities carried out in the village:

12) Existence of schools: (Put a v" mark in appropriate box)
(a) Below 5" standard 7 (b) 5" to 10" (c) +2 1 (d) No schools [

13) The major tribes in the village:
14) No of Anganwadi / Health care units:
15) Any NGO operating for the village:

16) Vaccination programmes taken up in the village in the past: (Enter a suitable
number)
(@ 1year- (b)2years- (c)3years- (d)Noneduring last 3 years -
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17) Any health awareness programmes conducted by district officials in the past:
(Enter a suitable number)
(@ 1year- (b)2years- (c)3years- (d)Noneduring last 3 years -

18) Any health awareness programmes conducted by NGOs or others in the past:
(Enter a suitable number)
(@ lyear- (b)2years- (c)3years- (d)Noneduring last 3 years -

19) Source of water supply in the village:

20) 108 health care facility in the village: (Puta v mark in appropriate box)
(a) Covered [ (b) Not covered [1 (c) Village depends on private ambulance service [

21) Normal death rate per year in the village during the past: (Enter a suitable
number)
(@ 1year- (b)2years- (c)3years-

22) Death rate per year in the village during the past due to diseases: (Enter a suitable
number)
(@ 1year- (b)2years- (c)3years-

23) Types of treatment that the villagers normally prefer to go for serious diseases:
(Puta v" mark in appropriate box)

(a) Jhadaphunka [ (b) Gunigaredi [ (c) Aurvedic [ (d) Homeopathy [ (e)

Allotathic

41



Annexure-I1 Sample copy of Data collected through Questionnaire
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Annexure-111
High Disease Vulnerable villages of Gajapati and Rayagada Distrcist

S.NO. Block Village name

1 Gumma Talasingi
Maranda
Bangidising
Ayada
Tarbaul
Badadi
Saruabada
Talasingi
Dukaijanga
Padasahi
Pitarguda
Baruarada
Kudasingi
Radhakantapur
Saurakurlanda
Arli

Jurubudi
Kindar

2 Mohona Dengama
Bithal
Baliganda
Baligudi
Pajigidi
Rajakhama
Jamuling
Malaspadar
Katapadar
Palada
Rajabasa
Pangulu
Mundeipada
Kunkuni
Anlaguda
Chapatapanka
Liliguda
jaraganda
Govel
Durgapeta
Rua amba
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Bariabandha
Dariamba
Dengama
Padasahi
Baliganda
panasapadar
Gadring
Tinima
Nuagam

Nuagada

Nidhigudi
Sundardanga
Burukapeta
Atilima
Udayaguda
Rubudising
Lakijhol
Satar
Paradhol
Rebidi
Tedugu
Tarabanga
Tangili
Liaba
Ringisingi
Paraji
Khilanga
Podaguma
Guara
Bhramarpur
Badapada
Rumbaul
Jhagadi

R.Udaygiri

Tunguru
Dabaraguda
Anjaraba
Mahendragada
Arakhapada
Manidhiha
Baharatampa
Katarnisa
Alara
Ghatisahi
Simiri
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Bhaliaganda
Chheligarh
Antili(A)
Anjaikana
Kurukuru
Anamundi
Benusahi
Krupasingi
Tuburusingi
Balidi(A)
Dihudisahi

Rayagada

Dimirisahi
Kikisingi
Rayada
Sindhising
Rupasahi
Bisamapadi
Sanaloba
Sanapachedia
Manikapatana
Arasahi
Antarsing
Talamunda
Lavapugam
Loba

Patar goma
Jenapada
Atangpur
Engarasingi
Burusunda
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S.No

Block Name

Village names

Munniguda

Ambadani

Ambaguda

Angarkuji
Ankula Padar

Ankurabali

Bada Aqula

Bada Cherangapai
Bada Dhandra
Bada Pandrakhal
Badabankili

Badebaju
Bahal Padmapur

Ksipur

Aligunabundel

Alutunga
Ambabali

Andukhal
Atakana
Badamatru
Badola
Baharadaraba

Balakapai
Balamaska

Balangir
Bhilamal
Bhitarachara
Bhitaradaraba
Bhitaraduluki

B.Cuttack

Badajamiti
Badeipadar

Balapai
Bandichuan

Bondhaguda
Bondhapada

Chilikarambhu
Chintaliguda

Dachupai
Dambakupa
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https://www.censusindia.co.in/villages/ambadani-population-rayagada-odisha-424941
https://www.censusindia.co.in/villages/ambaguda-population-rayagada-odisha-424964
https://www.censusindia.co.in/villages/angarkuji-population-rayagada-odisha-424962
https://www.censusindia.co.in/villages/ankula-padar-population-rayagada-odisha-424911
https://www.censusindia.co.in/villages/ankurabali-population-rayagada-odisha-424860
https://www.censusindia.co.in/villages/bada-agula-population-rayagada-odisha-424882
https://www.censusindia.co.in/villages/bada-cherangapai-population-rayagada-odisha-424949
https://www.censusindia.co.in/villages/bada-dhandra-population-rayagada-odisha-424957
https://www.censusindia.co.in/villages/bada-pandrakhal-population-rayagada-odisha-425000
https://www.censusindia.co.in/villages/badabankili-population-rayagada-odisha-424884
https://www.censusindia.co.in/villages/badebaju-population-rayagada-odisha-425001
https://www.censusindia.co.in/villages/bahal-padmapur-population-rayagada-odisha-424919
https://www.census2011.co.in/data/village/425739-aligunabundel-orissa.html
https://www.census2011.co.in/data/village/425827-alutunga-orissa.html
https://www.census2011.co.in/data/village/425923-ambabali-orissa.html
https://www.census2011.co.in/data/village/425833-andukhal-orissa.html
https://www.census2011.co.in/data/village/425997-atakana-orissa.html
https://www.census2011.co.in/data/village/425916-badamatru-orissa.html
https://www.census2011.co.in/data/village/425946-badola-orissa.html
https://www.census2011.co.in/data/village/425836-baharadaraba-orissa.html
https://www.census2011.co.in/data/village/425972-balakapai-orissa.html
https://www.census2011.co.in/data/village/425966-balamaska-orissa.html
https://www.census2011.co.in/data/village/425949-balangir-orissa.html
https://www.census2011.co.in/data/village/425862-bhilamal-orissa.html
https://www.census2011.co.in/data/village/425848-bhitarachara-orissa.html
https://www.census2011.co.in/data/village/425837-bhitaradaraba-orissa.html
https://www.census2011.co.in/data/village/425973-bhitaraduluki-orissa.html
https://www.census2011.co.in/data/village/425451-badajamiti-orissa.html
https://www.census2011.co.in/data/village/425291-badeipadar-orissa.html
https://www.census2011.co.in/data/village/425227-balapai-orissa.html
https://www.census2011.co.in/data/village/425292-bandichuan-orissa.html
https://www.census2011.co.in/data/village/425426-bondhaguda-orissa.html
https://www.census2011.co.in/data/village/425168-bondhapada-orissa.html
https://www.census2011.co.in/data/village/425373-chilikarambhu-orissa.html
https://www.census2011.co.in/data/village/425435-chintaliguda-orissa.html
https://www.census2011.co.in/data/village/425449-dachupai-orissa.html
https://www.census2011.co.in/data/village/425249-dambakupa-orissa.html

Padmapur Dagudi
Dalama

Gundripadar
Hatibadi

Kandakuti
Mendhapadar

Narengi
Pangedikua
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https://www.census2011.co.in/data/village/427053-dagudi-orissa.html
https://www.census2011.co.in/data/village/427084-dalama-orissa.html
https://www.census2011.co.in/data/village/427038-gundripadar-orissa.html
https://www.census2011.co.in/data/village/427039-hatibadi-orissa.html
https://www.census2011.co.in/data/village/427044-kandakuti-orissa.html
https://www.census2011.co.in/data/village/427107-mendhapadar-orissa.html
https://www.census2011.co.in/data/village/427050-narengi-orissa.html
https://www.census2011.co.in/data/village/427060-pangedikua-orissa.html

