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PREFACE

)
public health problem ofand still

considerableDespiteimportance in country.thegreat
to eradicate orefforts since nearly last forty five years■0

(
control it in the country, malaria is still prevalent and

It undermines theof the most devastating disease.(
( endangers the survivalhealth and welfare of the families,
(

active population anddebilitates thechildren,theof(
byand people'sstrains resourcesboth country's scarce(

( productivity andlowcosts,excessive public health(
impaired growth.

in-depth evaluation of modified plan of operationi The
malariathecommentedin 1985,the onNMEP(MPO) of(

problem of malaria in India is grosslysituation that
. According to an extrapolation made by the

Malaria Research Centre, Delhi on the basis of chloroquine

estimated that nearlyit wasc consumption in the country,
treated in addition35.5 million episodes of malaria were

theAtin any year.under NMEP onetreatedthosetoA

beenhas1992 , theretill1983national level from
although P.malariatotal cases,stabilization of

Falciparum problem almost doubled from 21.8 percent in 1981

to that of 43.9 percent in 1991.
reported malariaofnumberlowesttheIn Rajasthan,

54,618whenin 1986,decade werelastduring thecases
P.Falciparum werecases14,006andmalariaofcases
has been more than three1994 thereinreported. However,

(i)

!

/'
I (

’’the

underestimated1’

Malaria was

is one

is a
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fold increase in total malaria cases and six fold increase
which is a matter ofin the state,

repeatedbeenSince havegreat there1984 ,concern.

epid,emics/outbreaks year after year in some of the problem

districts, although a few have maintained a downward trend.i

The State Government took notice of the recent outbreak of
additionin toin Jaisalmer andand1994 Barmer

implementing a very successful crash control programme in

problem districts, constituted an Expert Group to look intob

for resurgence and to suggest measurestrends and factors

inmalaria desertwesternto prevent ofrecurrence

districts of the state.

detailedpresent report is theofThe the outcome

studies carried out by the members of the Expert Committee

information collected from the Directorate ofbased upon

ofMedical Services, Rajasthan, Departmentand Health

Hydrology, Irrigation, Agriculture, Tourism, Sheep & Wool,3.’
Regional Office of HealthIndira Gandhi &Canal Board,3 ,

Desert Medicine Research Centre, Jodhpur,Family Welfare,
andDirectorate of WHOand Malaria Research CentreNMEP

interaction with the(SEARO), additionDelhi. toNew In
detailedhadofficials agencies, membersof all above

discussions with the Collectors and other officials of the
Public Health Engineering,Department of Health, Revenue,

publicandtheIrrigation Education and NGOsand
representatives in the districts of Jodhpur, Jaisalmer and

Barmer.
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The report brings out urgency of revised strategy for
andt foroutlinesmalaria f actors recurrencecontrol,

f inallyanditspreventto resurgencemeasure
The Committee makesrecommendations for immediate action.

strong plea for sustained political commitment, resourcea
implementation ofeffectiveallocation and forsteps

reviewincluding andmalariarevised control strategy

revision of drug policy and insecticide policy.
invited toThe Committee feels honoured to have been

assist the State Government in their endeavour to cope with

the increasing problem of malaria. Members are grateful to
socialsignificantthis ofassociated with taskbe

relevance.

The Committee received wholehearted cooperation and

concerned agencies including theall thesupport from
Directorate of Medical & Health Services, Rajasthan. Member

Our special gratitudes to theare grateful for the same.
competenthisforS.D.GuptaMember Secretary, Dr. very

support throughout the deliberations and report writing.

It is hoped that the report would receive appropriate
forGovernmentStateconsideration theofand due

thislike sharetoalsoimplementation. Government may
with the Directorate of National Malaria Eradicationreport

(SEARO)z Newand WHOCentreMalaria ResearchProgramme,

Delhi.

F . A . M . S .1995
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ACD 
ANM 
AMO 
AC 
AF 
AS 
API 
ABER 
CHC 
CMHO 
DPHS 
Dy.CMHO 
DMHS 
DMRC 
DDC 
FTD 
FRT 
GOI 
GOR ’ 
IRS 
ICMR 
IEC 
MRC 
MO 
MPW 
MPO 
MOHFW 
NMCP 
NMEP 
NICD 
NGO 
OPD 
PHC 
PV 
PF 
PFCP 
PCD 
ROHFW 
SPR 
SFR 
SIDA 
SC
WHO(SEARO)

4

Active Case Detection 
Auxiliary Nurse Midwife 
Assistant Malaria Officer 
Anopheles Culicifacies 
Anopheles Fluviatilis 
Anopheles Stephensi 
Annual Parasite Incidence 
Annual Blood Examination Rate 
Community Health Centre 
Chief Medical & Health Officer 
District Public Health Supervis-r 
Dy.Chief Medical & Health Off i--'r 
Dte. of Medical & Health Servi«'rs 
Desert Medicine Research Centre 
Drug Distribution Centre 
Fever Treatment Depot 
Fever Radical Treatment 
Government of India 
Government of Rajasthan 
Insecticide Residual Spray 
Indian Council of Medical Resf'arch 
Information Education Communicat ion 
Malaria Research Centre 
Medical Officer 
Multi Purpose Worker(M) 
Modified Plan of Operations 
Ministry of Health & Family Wr ,!3i'e 
National Malaria Control Procn arno 
National Malaria Eradication IN--iramme 
National Inst.of Communicable Pi'-cases 
Non Governmental Organisation 
Out Patient Department 
Primary Health Centre 
Plasmodium Vivax 
Plasmodium Falciparum 
Plasmodium Falciparum Containrv-iH 
Passive Case Detection 
Reg. Office of Health & Familv 
Slide Positive Rate 
Slide Falciparum Rate 
Swedish International Dev.Agervy 
Sub Centre
World Health Organisation (So>Hb l ist 
Asia Regional Office)
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PRELUDE

The Rajasthan, keeping in viewGovernment of the
recent high incidence of malaria, especially in the western

™% districts Rajasthan, constituted Technicalof Experta
0 Committee on Malaria vide order Fll(8) M&H/ Gr 3/ 93 dated

November The following nominated to the2 , 1994 . were

Expert Committee.

Chairman1.

T Member2 .

-4

3 . Member

4 . Member
4

5. Member Secretary4

later co-opted:
3

Co-opted Member1.

3

Co-opted Member2 .

i5

5

Dr S.D. Gupta
Joint Director (IEC)
Medical and Health Services 
Rajasthan

Dr D.K.Jagdev 
Former Director
Medical and Health Services,
Rajasthan

Dr Rameshwar Sharma 
Former Vice Chancellor 
University of Rajasthan

Dr Devendra Kothari 
Professor
India Institute of Health 
Management Research, Jaipur

Dr Kunal Kothari 
Professor of Medicine 
SMS Medical College 
Jaipur

J

u*

ili

Dr T.P. Jain
Former Professor
Preventive and Social Medicine
SMS Medical College, Jaipur

Dr G.S. Ganlot
Director
Medical and Health Services
Rajasthan

The following members were
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Terms of Reference:
set for the ExpertFollowing terms of reference were

Committee:

1.

thewillCommitteeThe2 .

tostepsnecessary3 .

Committee would submit its recommendations withinThe

month of its appointment.one

General Approach
series ofheldCommittee aExpertofmembersThe

aand develop tools & check-lists.
level health officialsdetailed discussion with the state

*
Rajasthan,inmalariaofstatuscurrentfocusing

i
on

■

MalariaNationalofimplementationtrends,previous
strategy,controlmalariatheEradication Programme,

supplies,and monitoring andlogistics andinfrastructure,

andstatetheopinion ofThedecision making system.
also elicited on the possibledistrict level officials was

outbreak of malaria in the Western
also procured information5 The Expert Committeedistricts.

•A Indira Gandhi Canal Board, Irrigation Department,from the
Sheep and Wool,Department ofDepartment of Agriculture,

and the Regional Office ofDepartment of Tourism, Hydrology

Health & Family Welfare (GOT).

2 2

'0

meetings to review the situation, finalise the methodology,
The committee conducted

The ’Committee will suggest 
check future recurrence.

J

Committee will 
various 
western

trend 
inThe 

incidence in 
specially the 
endemic.

malaria 
t state 

are more
assess the trend of i 

districts in the 
districts which

identify the factors 
associated with increased incidence of malaria.

reasons for the current
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Selection of districts
The committee decided to conduct detailed analysis in

theselecteddistricts onSix weredistricts.selected
Annualposition andgeo-environmentaltheirbasis of

Parasite Incidence. Following districts

Barmer and JaisalmerHigh Incidence
Dungarpur and BharatpurMedium Incidence
Jaipur and GanganagarLow Incidence

The Committee focused its special attention on the two

western desert districts namely Jaisalmer and Barmer.

Data Collection
existing records available at the state, districtThe

and also in the hospitalsand primary health centre level
been extensivelyhaveanddatathe main ofsourcewere

was

also obtained from the
designed proforma for the districts and the PHCs.

Field Visit and discussion
conducted intensive field visitsThe Expert Committee

theto Jaisalmer and Barmer districts to assess
out in-depth discussionsin the field first hand and carry

district’ officialsotherandwith District Collectors
’3^

3

including Chief Medical & Health Officers, Dy Chief Medical 
and Health officers, district hospital specialists, CHC and

I

situation

utilised for ana

were selected:

lysis. However, additional information
speciallyselected districts on a
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v/orkers and supervisors andhea1thPHC medical officers.
withinteractedalsotechnicians. GroupThelaboratory

visit to the villages and hamlets•v

ofDirectorsthemetalsoCommitteeExpertThe
and Malaria Research

ofDivisionand Programme(ICMR)Centre
in New Delhi,Communicable Diseases,

tobroad policyconsultation onfor
modification in thefor

toresearch
insecticide resistance.

■J

4□
3
0
0

strategy, 
malaria control, drug and

representatives of people,
and the members of the public including patient

in the two districts.

non-governmental organizations 
s during its

National Malaria Eradication Programme
Of f icer,

WHO Regional Office 
issues pertaining

issues and the
malaria control strategy and scope

changing approaches
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CHAPTER 1s
MALARIA CONTROL- A NATIONAL PERSPECTIVE

1.1 National Malaria Control Programme
Malaria Control Programme has undergone

i

reduce malaria transmission to

to be a major public healthlevel at which it would ceasea
principal operational strategy comprised ofproblem. The

of human dwellings and cattleresidual insecticide spray
establishment of state anti malariashed,

and monitor malaria
A available to patients reportinganti-malaria drugs

institution.• A

with the

theVIIItheofrecommendations■ j

convert the NMCP intoGovernment of India (GOI) decided to
from 1958.Malaria Eradication Programme (NMEP)National

and it was toeradicate malaria,The main objective was to
malaria transmission andofachieved by interruptionbe

continuedthroughindigenous casesallelimination of
radical treatment of theandfor all malaria casessearch

toachieved,eradication wasthefinally afterandsame ;
of theThe basic philosophymaintenance service.

ofcoverage

5

I

f

'a

three major changes in concept, objectives and strategy, 
launching of NMCP in April

Later, the second change was that in keeping
World Health Assembly,

provide a 
eradication programme, being the totality of

1.2 National Malaria Eradication Programme

1953 with the objective to

to an

The first change was with the

organization to

carry out survey incidence and make

Since 1953,
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( toinsecticide spray,residualentire community forthe
anti-malaria drugs,and administersearch all fever casest

services through outefficient laboratoryestablishment of
topowertrained mandevelop atoandcountry,the
wasprogrammeThetheaccomplish
betoand was( ofsystembased aon

phase,attack.0 mannerphased^inimplemented a
. Strict criteria0 and maintenance phaseconsolidation phase

toinphaseattackofentryforlaid down
Bymaintenance phase.intolaterandconsolidation phase

detected through intensive> total malaria cases1966 ,1965
0.14to0.1level oflowtimehad reachedsearch

Further,estimated in 1952.million as
3 asmillion deaths a year

t sudden withdrawalIn 1965,

at a time( onwhich( This resulted inHIIwhen the programme

and doubling phenomenon
level ofhad reached a1971 onwards.

percent were11.6outofmillion cases,6.46
during the resurgence5 showed thatThe dataP.Falciparum.

77p.Vivax roseofi incidencethe1976,-and1965between
increased by 29 times.times while P.Falciparum

3
observed in Rajasthan.alsowasA similar resurgence

Chittorgarh,namely;districts7this,addition toIn

6

o

By 1976, the incidence 
which

objectives.

gradual increase in
rapid escalation

programme
vertical approach

was ” in midstream 
malaria cases upto 1970, after which 

from

had serious repercussions

was , also

there was a
i

there were no

in'

A /
/

estimated in 1952.
of bilateral assistance, including supply of insecticid 

the programme

there was a

million against 75
deaths against 0.8

a all
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( and Jodhpur wereBikanerBarmer,Udaipur,Kota,Jalore,(
transmission even afterof persistentidentified with areas

( andof spray
i

surveillance.<

<

of Operations (FIFO)1.3 Modified Plan
in Malaria in theIn the light of(

(
(MPO) was( OperationofPlanModifiedtheExperts,of( in theentailed considerable changes

Some
policy related to

in the operational strategymadeimportant changes

follows:

1.

2 .

3 .

4 .

the
5.

6 .

thefor
7 .

was
8 .

□

□ 7

The Active case 
services were c.

\ teams 
entomologica1

1 i and laboratory 
the PHC level.3 detection (ACD) 

decentra 1 ised to t*._ --

pec ia1ised 
were

& 
for

operations

this rapid increase
Consultative Committee

the task, 
under

who was

Chief Medical 
responsible

adopted in 19 7J7, which
technical and operational aspects.

PHC was 
system,

made the 
laboratory

malaria units were 
district boundaries.

was focused on 
of ‘malaria was

the areas where P. 
dominant and showing

The boundaries 
rearranged to c

focal point 
services i.

The Medical Cfficer
Health Officer
implementation

country and on recor.rendation of the

Special atten-ion 
Falciparum species 
rising trend.

>1^2 for case detection 
and spray operations.

the 
direct 

responsible

: of erstwhile
conform to the u.

are as

of PHC and the 
were made 

of the programme.

Because of the specraliseo mature of 
spray operations were conti 
supervision of Malaria Inspector 
to the district Malaria Officer.

8 to

taken up in 1971,

11 years of

Zonal Entomological 
promotion of c..—
Urban Malaria Scheme, which was 
further extended.

13 to 17 years

were established 
studies.
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9 .

10. would1

namely attack.NMEPphasing system ofthe. Further,
( abolished. Theconsolidation and maintenance phases, were

considered as the mainAnnual Parasite Incidence (API) wasr

forofdelineation areasthefordeciding factor
ofnumberofactivities. aBecauseinsecticide spray

"A (

levels of 2 and above.
spraying activities. Intheelement prescribed fortime

be assessed and judged onthe situation was toeach case,

merit.its own(

<
-*4

development
spread ofthecontaingiven tolaterpriorityand was

the country and
wasP.

Starting fromlaunched with the help of SIDA/WHO in 1977.
55 districts in 1976-1977, the PFCP was expanded in stages

in 1981.districtsof 81totalto a
tapering ofofaccountprimarily ondisbanded in 1989

districts wereThreeinternational and bilateral support.
special programmethisunderRajasthancovered m

and Banswara.Udaipur, Dungarpur

8

P.Falciparut to other parts of
Falciparum Containment Programme (PFCP)

were 
as

drugs 
agencies

made 
drug

available 
distribution

and VHGs 
blood

through 
centres

’StBrrsJwr-,-----

Anti-malarial 
voluntary 
(DDCs).

only with API

1.4 .P. Falciparum Containment Programme
Considering the increase of P.Falciparum incidence and 

of P.Falciparum resistance, special attention

fever treatment depot (FTD) 
1000 population, would collect

programme of

constraints, anti-malaria measures were restricted to areas
There was no specific

In addition, at 
located 1 for 
smears.

This programme was

a special
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(
NMEP hadofDirectoratethebasis,On experimental(✓ variousofofeffortabortivemade an(

malaria controlforsections/sectors
duringlearntit wasHowever,1993 .inNMEPofMPO
variousforthatNMEPDirector,thediscussions’ with

i was
administrative and

found feasible by thethe State and nornot implemented by
for the present.and hence abandonedNMEP

and RajasthanKarnatakaStates namelytakenr

only.(

< butLast,(

in Amsterdam,in 1992(

control programme
has now emerged to

and itsMalaria Control Strategywith Globalin accordance
Thehealth care.context of primary( in theimplementation

health caref irmlynisGlobal strategy
of localstrengtheningand calls forapproach

communityforcontrol,diseasesforcapabilities
decision making,ofdecentralisationand thepartnership

withactivities
the integrationfor of

related disease

9o.

stratification
activities under the

especia Uy

operationa1

control programmes
concerned

agriculture, social development

of malaria control
'and for involvement 

with education,

Conference, which took place
re-orient the malaria

a need

1.5 Malariogenic stratification

reasons, this approach

This was to be

up in two

1.6 Global Strategy
not the least, with the adoption on World 

malaria by the MinisterialDeclaration on the control of

other sectors

rooted in primary
and national

those
and Environment”.
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(

andepidemiological( reviewedJ
in the( State along withmalaria in the

< socio­variousThefar.controlmalaria so
theeconomic factors which

and vector resistancee
of malariaand newer developments

control have also been considered.(
(
(
t

(
(3
(

(
<

<

i

(

(

-a

10

II

entomological
i 

the achievements

programme
contribute to malaria problem,

(J (

• It is in this context, that the expert committee has 
aspects of

merging problem of drugs resistance
in tools and technology
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CHAPTER 2(

RAJASTHAN : GENERAL PROFILE

is the secondsituated in the north-west,Rajasthan,
in the country in terms of geographiclargest state area

3 with a population of about 44 million (1991). It accounts

percent of the land area and 5.2 percent offor about 10.4
The major part of the statethe population of the country.

is arid and semi-arid. The state has 31 districts including
Rajsamand andfour districts, namely; Baran,Dausa, more

recently Hanumangarh, which have been newly created. The
districts have been grouped in six administrative zones,
namely; Bikaner, Jodhpur, Jaipur, Kota, Udaipur and Ajmer.

( percent ofpredominately rural, 77isThe state
percent of the17.3

population belong to scheduled castes and 12.4 percent areA
tribal. anddistricts, Dungarpur,BanswaraTwo are

percent and 65.8 percentpredominantly tribal with 73.4
districts,tribal respectively. The otherpopulation,

SirohiUdaipur percent),(23.4percent),(36.8
BundiSawa imadhopur andpercent)(20.3percent),(22.6

Chittorgarh (20.3 percent) also have a fairly large tribal
population.

Churu,districts, Bikaner, Ganganagar,11 Barmer,
Jodhpur, SikarPali, andJaisalmer, Nagaur,Jalore,*

districts whichJhunjhunu, predominantly desert areare I

11

i

population living in the rural area.



literacy,lowdensity,low populationcharacterised by
high population growthclimatic conditions and ahost ile

dr­

rate .

demographicallybeto aconsideredisstateThe
910 females toratio is as low asbackward state as the sex

(28.44 percent)high decadal growth ratethe1000 males,i

infantThepopulation).1000(35 perand • birth rate
continue to beand maternal mortality ratemortality rate

higher than the national average.

femalewithonly 38.6 percentisliteracy rateThe
percent of populationAbout 30literacy only 20.4 percent.

* is yet in the processThe Stateline.lives below poverty
of industrial development.(

(
( healthimpressivehas anhowever,state,The

There areextensive rural network.infrastructure with an
2838000 Sub Centres,1216 PHCs,218 .CHCs, 237 Block PHCs,

Theselevels.variousHospitals atDispensaries and 218
andcurativeprovideinstitutionsmedicalandhealth

of variousincluding implementationpreventive services,
ishealth manpowerlargeAnational health programmes.3

the people in ruraltoengaged in delivery of health care
and urban areas.

3
weathercharacterised extremebyisclimateThe

annual rainfall3 The averageconditions.
□

122
'3

is about 277 mm.
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(It. 45-49 degree Celsius during
(

* are( summer
( recorded during winter when it goes

r
Celsius.

whichdistricts,and JaisalmerThe Barmer
typicalcurrent year are<

and 9 per sq.km,
JaisalmerinRmand 74in sqBarmerkm33about sq

greatly limiting the accessibility in theseO district, thus
in Barmer and 151 mm

in Jaisalmer district.
and the migration is seasonal.districts is migratoryi

(

J!

O ■

□

13

-5

epidemic of malaria during the
low population density, being 51desert districts with very

respectively. The average village size is

The temperature ranges between
and non-rainy days. The extremes of temperature

down to below 4 degree

areas. The average rainfall is 262 mm
A fairly large population in these

faced an
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CHAPTER 3
RETROSPECTMALARIA IN RAJASTHAN

3.1 ’STATE LEVEL

Trends in Annual Parasite Incidence3.1.1

important public healthMalaria continues beto an

the disease has maintainedproblem in Rajasthan.< However,
(

low endemicity level in the state with focal and sporadicaf
rise in incidence in the different parts of the state. At

review of malaria situation basedthe level,state ona

available data, reveals that the Annual Parasite Incidence(
incidenceindicator(API), used the oftoan measure

i
malaria z sharply declined sinceshowed that the hasAPI(

of Operations malariathe launch Modif ied Plan forof
< control in 1977. inrecorded as highThe API 7.7was as-A

in Rajasthan. clear trends in malaria1977 Thereafter, no

incidence have been observed in the subsequent years. The* ( has shown rise and in the following years withAPI falls
the highest of remainedin the The API3 . 4 1983 .year

below 2.0 during the period 1984-1988 and in the year 1991.

There slight rise in the API in 1989 and and1990was a
i

then 1992 and during these years there have been1993 .
focal outbreaks of epidemics malaria remainedwhichof
confined loca1i sed Duringto 1994 , 15thareas. as on
December, it all time high API in therecorded of 3.94a
post. modified operation period.plan The dataof are
presented in the TABLE 3.1.

14

“’S’®?’"fV':-yr-'•1
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3.1.2 Emergence of P. Falciparum(
not fluctuated to ahasAPIWhile the state averaget

occurred in the type ofgr.e^t extent, a
<st:*/

1993 .to1984betweenten yearslastperiod ofaover
FalciparumP.1984starting fromDuring these years,

allofcases20 percent moreorf oraccountedmalaria(
it has1994 ,i . e.This year,t in the state.malaria cases

Theof total cases.38 percentaccounted for asas many

ofemergence
malaria whichcerebralitFirstly, causesrelevance.

deaths;malariafatality and* associated with high case
immediate patient caresecondly, it requires better and an

* and case’management; and thirdly,(
to usual anti-frequently associated with resistance( more

malarial drugs.(

mention that there hasit is significant toHowever,
ofof casesnumberinincreasefoldnearly fourbeen a
instatetheP.Falciparum ininfoldsixmalaria and a

the last decade inall time lowest figure offrom the• 1994,
thisother hand, during the similar period,1986 .
fold1.4and1.2oftunetheto( beenincrease has

( there were1986,level. Inthe nationalrespectively at
i

million wereof malaria out which 0.641.79 million cases
of malariaand in 1993, casesP.Falciparum in the country,

Falciparum at the nationaland P.
0.87 million, respectively.

VHAI LIBRARY

significant change
. Falciparum species of malaria

Falciparum malaria has great public health 

is

level wex^L-Qgly 2.27 and 
-^\th Associe£o^;

- \
malaria with emergence of P

On the

the falciparum malaria is
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Health Services, Rajasthan: Directorate of Medical &Source
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30064015 
30883543 
31192347 
31594377 
32491968
32912715 
33582802 
34164217 
34680856 
34680856
34680856 
35377565 
35377565 
36375875 
43880640
43880640 
44005990 
44005990 

10.12.94)

POPULATION
ESTIMATED*

BLOOD SLIDES
COLLECTED

3318047 
3140166 
3515605 
4200295 
3991672 
3264810 
3161398 
2901731 
3029792
2941659 
3219417 
3494559 
3074207 
3567539 
3178381 
3833881 
3644944 
4296155

231834
146295
83394
96118

100694
75320 
115177

- 101993
66730
54618
65523
104109 
112316 
114688
77577
121499 
107797 
208872

MALARIA 
CASES

13660 
5668 
4803 
15071 
14752 
12 3 9 6 
36395 
20784 
12812 
14 006 
14086 
29467 
24228 
32887 
16098 
41727 
26719 
78483

0
6
3 
0
5
3
6
5
2
9 
0 
0
7
2
4
3
0

0
0
0
0
0
0
0
0
4
2
0
2
1

50
10
55
19

395

1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989-
1990
1991
1992
1993
1994 
(Upto

P. F.
CASES

7.7
4 . 7
2.6 
3.0
3 . 1 
2.2 
3 . 4 
2.0
1.9 
1.6 
1.9 
1.8 
3.1 
3.2
1.8 
2.8 
2.5 
4 . 7

5.9
3.9
5.7

15.7
14.6
17 . 1
31.6
20.3
19.2
25.6
21.5
28.3
21.5
28.6
20.7
34.3
24.8 
38.0

0.4 
0.2 
0.1 
0.4 
0.4 
0.3 
1.2 
0.7 
0.4 
0.5 
0.4 
0.3 
0.8 
0.9 
0.9
1.1 
0.7 
1.8

6
4
2
2
2
2
2
3
2
1
2
2
3
3
2
3
3
4.9

TABLE 3.1
INCIDENCE OF MALARIA IN RAJASTHAN FROM 1977 TO 1994
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DISTRICT LEVEL3.2(

(

( behaviour that

focalit is a(

and human behaviour.

truly reflect thenotlevel average maystatetheThus,
analysis was,district-wiseAthe problem.ofmagnitude

thefromavailabledatatheundertaken usingtherefore,
levelsvariousatdepartmenthealththeofrecords
in to-i groupedbeenhavedistrictsTheI) •(Annexure
Kota,Ajmer,Bikaner,Jodhpur,namely zzones

s trends in API during\ ;
1984 have been

<*
presented in graphic

IN JODHPUR ZONE3.2.1 DISTRICTSi
Pali,Jalore,Jaisalmer,includes Jodhpur,This zone

startedinitiallyAPIThedistricts.Sirohi and Barmer
Pali districts (FigSirohi and1987rising in

and 1990 (7.7),in 1988 (7.9)recorded peak API1). Jalore
1990inPaliand(13.5)1989and(8.0)in 1988Sirohi

(10.5).

highrecorded athis zoneindistrictstheAll
worsttheBarmerwith1990,inmalariaofincidence

in BarmerAPIThe17.3).(APIdistrictaffected
till 1993next three yearstheconsistently declined over

17

Malaria has a typical epidemiological
its distribution is

the period of past ten years
form for each zone.

respective
Jaipur and Udaipur. The district-wise 

starting from

localised disease and
depending upon geo-environmental conditions, socio-economic 

characteristics and cultural practices

in Jalore,
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remained unnoticed, the APIthe increased malaria incidencei
‘tr 1994 .(15.6) has increased

in the otherThe API
Nagaur, has remained low.

-i*-

DISTRICTS IN KOTA ZONE3.2.4
JhalawarBundi, Baran,includes Kota,

trends in APIdistricts. No significant< and Sawaimadhopur
in all theThe APIbeen observed.in these districts have

remained below 5.0 (Fig 4).districts has consistently

DISTRICTS IN JAIPUR ZONE3.2.5
Dausa,Bharatpur,Alwar,includesThe Jaipur zone

* theAllSikar districts.andJhunjhunuJaipur,Dholpur,
a APIlevel oflowrecorded ahavedistricts in this( zone

rise in( there wasHowever,(Fig 5).1986since
1989 with a peak

(4
( in 1992*

5.4) .4

3.2.6
Dungarpur,Banswara,includesUdaipur zoneThe

Among theseand Udaipur districts.Chittorgarh, Rajsamand
tribaliswhich adistrict,3 Dungarpurthedistricts,(

in 1985API with peaksturbulent.‘0 hasdistrict,
and 1993 (8.7), the highest( (8.6), 1987 (10.5), 1988 (11.8)

(
tribal district, showedthe otherBanswara,being in 1988.(

followed by(7.6-4.6),1986-88duringinitial high API

19

■2

■5

0 \

i "• -/ I'i ) '<>

Bharatpur district, starting from the year
light decline in 1994 (API

significantly in the year
two districts, namely Tonk and

(API 8.4) followed by a s

a gradual

The Kota zones

DISTRICTS IN UDAIPUR ZONE

shown a
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(

relatively lower API in the yes.rs following this period. Int
problemcontinues to be{ malaria. athe Udaipur district,

( with a hiqih API during the period 1986over past ten years(
(6.2) .1993and(•3.9)IS 92thenand(8.0-6.7)89*

(12.6) and 1989 (11.1),Chittorgarh, with high API in 1988
the other years (Fig 6).m

FALCIPARUM IN THE DISTRICTSP.3.2.7
hasFalciparum casesof•i F .proportionThe

several districts over past few

le -el malaria cases during past•1
/

revealed that P. Falciparumfive years,
25 percent moreorforascour ledinfection consistently

in this3-4 yearsfor1 eastcase's in many districts at
Pali,Barmer,Jaisalmer,districts are :period. These

Sirohi,Banswara,Udaipur, Dungarpur,Jalore,Jodhpur,(
Bharatpur and Dholpur.Tonk,(

*
malaria control measures.

ENTOMOLOGICAL PROFIT-u. 3.3
information aboutcollected entomologicalThe group

by theconductedstudiesA the reportsfromthe area
New Delhi, Desert MedicineMalaria Research Centre(_CMR)(

Office of the MinistryResearch Centre,
of India,

Medical &

Rajasthan, Jaipur.

2. D

Jodhpur, Reg Tonal
Jaipur and the Entomology

Health Services,

years. A review of district

significantly increased ir.

from 1990 to 1^94,

i
i <

Bundi, Kota, Baran, Jhala-ar,
As noted earlier, this emerging situation calls for special

of Health & FW, Govt.

maintained a lower API levels

Section of the Directora.e c_



(
and Vector Density3.3.1 Prevalent Vectors

MosquitoesAnophelineofprevalentThe
(

(vector) responsible for
Annularisand A.StephensiCulicifacies,A.< are

for selected
the

However, it may be observed fromindividual vector species.
certaininhighvector density wastablethe

the density1993 ,districts and particularly in the year
'W

Vector Susceptibility3.3.2
information onthereviewedhasThe Group

The availablevector of Malaria.(

The3.2.TABLEingivenaredata on(
*

conducted in variousstudies were
of mosquito toThe susceptibilityin the past.yearsi

found to be low.-A various
in A.

21

•)

mortality of mosquitoes has been given
districts in different

8

susceptibility

insecticides except Malathion was
insecticides was higher

been given in TABLE 3.1
districts and also for

The resistance against the
Culicifacies as compared to A. Stephensi.

species
malaria transmission in Rajasthan

/<

A.Fluviatlis. The vector profile since 1990,
. As evident,

was higher than previous years.

as percentage. These

susceptibility of the

districts, has
data are not available for all the

that the
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District AFACAFACAFACAF AC

3.5

0.5

2.01.1 3.8

0.8
2.2

Delhi: Malaria Research Centre (ICMR),Source
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6.5
1.7
4.1 
4.0 
5.6

AC
AS
AF

2.1 
0.4
3.5 
2.0 
0.4 0.6

1.4

1991 
AS

1992 
AS

2.8
1.0
1.2
1. 1
1.5
1.1

1993 
AS

Udaipur 
Bikaner 
Jodhpur 
Jaipur 
Kota 
Bharatpur 
Ajmer 
Bundi
Chittorgarh 
Dungarpur 
Banswara 
Jhunjhunu 
Sikar 
Jalore 
Ganganagar

"1990
• AS

3 . 1
2.0 
0.8

2.5
2.9

0.2
1.7 
0.3

0.9
0.2
3.7

4 . 4
0.8
5.1
1.5 
0.5

2.8 
0.8
0.8
1.4 
0.5
2.1

3.1 
0.9
1.5 
0.8
1.9 
0.7
2.4

5.0 
0.7 
3.0 
3.0 
1.9

J - ‘ (J ' L

Anopheles Culicifacies
Anopheles Stephensi
Anopheles Fluviatlis

TABLE 3.1
Average Per Man Hour Density of Malaria Vectors in Selected Districts in Rajasthan 

1990-1993



TABLE 3.2

' V InsecticideDistrict

NA19.3%DDT 4%Bikaner

Ganganagar

Jodhpur

32.0%4 0.0%DDT 4%Barmer

Alwar

Jaipur
A

A
Delhi: Malaria Research Centre (ICMR),Source

(
r

DRUG RESIST/kNCE3.4■A

*
druginformation oncollectedalso( GroupThe

malarial parasite. Athechloroquine bytoresistance
Most of

evaluate resistance to- A these studies have been conducted to
i

-A chloroquine by P. Falciparum.i

indistrictsin variousPHCof 19 areasoutIn 10
levelshowed RIIImalaria parasitethedifferent years,

10.1 percent inresistance. The overall RIII resistance was

23

■

3
0

•< (

6.6%
5.0%

DDT 4%
DLN 04%

10.0% 
11.0% 
100.0%

10.0%
25.0%

40.0%
35.0%

NA
NA

25.0%
50.0%
75.0%

2.5% 
7.5% 

100.0%
DDT 4%
DLN 0.4%
Malathion 5%

DDT 4%
DLN 0.4%
Malathion 5%

Anopheline Species 
Culicifacies Stephensi

Susceptibility (Resistance) of Anopheline Culicifacies and 
Stephensi Mosquitoes to Insecticides in Selected Districts 

in Rajasthan

DDT 4%
DLN 0.4%

review of studies has been presented in TABLE 3.3.
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<

t resistance to chloroquine.
However, it may noted thatto the level of 48 percent.wasv

is taken in tolevelonly RIHfor declaring resistance,

account.

According to a
hasthe malarial parasiteFalciparum species ofP.

ofpartsincluding someIndia,ofmany partsinfound
(Annexure II).Rajasthan.

beshouldstudiestheseofresultstheHowever,
smallresults arethecarefully interpreted as
thatreflectstudiestheseButsamples.ofnumber

4 shouldprogramme managerstheandexistdoesresistance
programmeplanningforaccountin tothis facttake( infectionFalciparumP.whenespeciallystra'tegy; and

7

predominates.

I

(

3

24

WHO report, chloroquine resistance by 
been

the state. These studies also showed 11.9 percent RII level 

Furthermore, the RI resistancei

The same has been in the map

based on
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TABLE 3.3
Results of Sensitivity of P.Falciparum to Chloroquine in Selected Districts in Rajasthan

RIII %RIIIRIIRIYearPHCDistrict

KushalgarhBanswara

TaIwara

BaituBarmer

RoopbasBharatpur

0005105201992KolayatBikaner

Bundi

00160291989DunglaChittorgarh
BichhiwaraDungarpur

Danmod

25

7.1
7.1

Minduli
Kapren 
Tilwara

1982
1988
1993

1986
1937
1989

1990
1992
1994

1980
1984

1990
1992
1990

1987
1989
1993

1988
1993

2
14
13

59 
3 3 
12

30
33

8
36
3

18
15
35

14
14

1
1
0

1
9
5

11
0
0

0
32

0
14 
0

2
5 
0

1
0

1-
4
11

3 
0
3

4
29
8

30 
0

4
4
1

0
1
26

0
8

1
6
3

0
6 
0

38
1
0

0
1

3
12
1

13
6
1

10 
0

0
1
2

1
0 
0

2
2
4

0 
0

1 
0 
1

1
1
4

2
5

0
2 
0

0
2
2
4
1 
0

0 
0

0
6 
0

2
2
4

1
1

0
14.3 
0

0
11.8
15.4

0
16.7
0

11.1
13.3
11.4

0 
0

6
17
13

No.
'S'

No.
Tested

No.
S/RI

6.8 
3.0 
0

U V
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Contd table 3.3..

RIII % RIIIRIIRIYearDistrict PHC

PokhranJaisalmer

0041876351993AhoreJalore
36.442500111991SalwasJodhpur

ModakKota

003613131991SwarupganjSiroh i

Udaipur

BijoliyaBhilwara

DelhiNational Malaria Eradication Programme,Directorate ofSource:

26

Dhariwad 
Rishabdeo

1992
1994

1990 
•1987 
1991 
1994

1988
1989
1993

20
12

13
5
31

17
29
27
12

9
0

3
0 
0

10
8
5
4

2
12

1
5
25

3
3
8
1

9
0

6 
0 
0

2
14
11
7

0 
0

3 
0
2

0
2
3 
0

0
0

0 
0
4

2
2 
0 
0

0
0

12.9

0
0

No.
Tested

No.
'S'

6.9
11.8

0
0

No.
S/RI

S = Sensitive
R = Resistant
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CHAPTER 4

( CURRENT SITUATION
(

4.1 STATE LEVEL(

4.1.1 Morbidity
assumed anmalaria1994 ,During the year

clearly in excesstotal number of cases weresituation. The
10thAs onyears.tothis year

of malaria havetotal of 2,08,872 cases1994 ,December z a
surveillance,and passiveactivethroughdetectedbeen

theduringin 1993reportednumberthetwicealmost
P.theMoreperiod.corresponding

than three times,increased moreFalciparum malaria cases
during theof4

in Rajasthan are( on
A

* in
A

A
19941993CasesA

4
2.111,09,8312,08,87299,041A

1.7153,9411,30,389A 76,448P. Vivax(
3.4755,89078,48322,593P.Falciparum

Health Services,of Medical &Source:

27

■3

in 1994 over 
the "-----

Tota 1 
Malaria 
Cases

Directorate
Rajasthan

Increase 
in cases

Incremen­
tal Factor

>• /

alarming

„ . — 1993 in the 
Incremental Factor

recording an absolute increase
malaria cases

given below in the TABLE 4.1
• TABLE 4.1

the previous

significantly,

Increase in Malaria Cases 
Corresponding Period and 
Rajasthan

48,799 cases

The data

as compared

same period.



f
of malaria are shown in TABLEThe district-wise cases

localised in the western(

<
districts namely, Barmer,

andandthe Jodhpur zone ;

0 in the state during the current year.of all malaria cases
accounted for about 65 percent ofthese districtsFurther,

The districts
0

percent over the past year,503

J

■5

1
(- 4

4

’’O'

28

-J)

Ajmer
accounted for about 52 percent

4.2. The disease in 1994 was more
Jaisalmer, Jodhpur and Pali in

2

whic^ showed a
are shown in the TABLE 4.3.

all P.Falciparum malaria cases in the state.
substantial increase in malaria, at least by

Ajmer zone. These districts

Bhilwara districts of



(

(

(
0 SPR SFRAPIPFDistrict
0 <

-
••

< K
(

<J (
(i>

(4
(

4

(
<4

(
4

4

•4 1.84.94.778483208872429615544005990Total
4

: Directorate of Medical &Source
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4

1543211 
1435222
344517 
1142563 
2153483 
1486432
654029 
1155600 
1484190
874549
957557 

2093544
770243
810326
956971

1220505
1729207
1593128
2144810
975004

196441 
154851 
79349 
71077 

246336 
122694 
177851
46187 

164938
89581 

339615
81963 
156171 
222697 
195116
67113 

137504 
128377
91680 
90158 

200869 
66780 

111522 
103160 
130119 
117670 
179195 
238795 
199903
88443

1966
8989
288
663

4068
3100
648

1309
4889
5457

3494 1 
18129
5364

11961 
12264
3928
2863
5002
7127
2693
13034
2838
3523
1427
2275
4813
11084 
24916 
5000 
4313

52.6
4 .7
11.7
8.2 
6.0
2.2

8 . 1
3 . 3
6.2
3.7
4 . 3
1.4
1.3
3.9
6.4

15.6
2.3
4 . 4

0.9 
5.4 
0.3 
0.8 
1.0
1.9 
0.4 
1.0
3.9 
3.5

'1 Health Services, Weekly 
Epidemiological Report (10.12.94).

0.3 
0.8 
0.1 
0.3 
0.5 
0.7
0.2 
0.4 
0.2 
1.4 
5.2

1.7 
4 . 2 
1.8 
1. 1 
1. 1

4.0 
0.4
1.9 
1.4
1.6 
0.5 
0.3 
1.4
1.6 
2.6 
0.6 
1.8

Alwar 2296580
Bharatpur 1651584
Dausa
Dholpur
Jaipur

396
1227

68
237

1482
843
457
175
338
1249

17172 24.3
12261
2646
7282
3592
767
1429
170 10.3

3714
449

3944
963
1843
581
354

1674
2972
6334
1291
1633

10.0
5.8
0.4
0.9
1.6
2.5 
0.4 
2.8 
2.9
6.1
10.6
22.114.9
33.4
8.3
6.3
5.8
2 . 1
3.9 0.8
7.8
2.9 
6.5 
4.2
3 . 1 
1.3
1.7
4 . 1
6.2
10.4
2.5 
4^. 8

5 I

1010883 
749479 
3871445 

Jhunjhunu 1582421 
Sikar 1842514 
Bikaner 1211140 
Ganganagar2 62 2777 
Churu 
Barmer 
Jaisalmer 
Jalore 
Jodhpur 
Pali 
Sirohi 
Banswara 
Chittor 
Dungarpur 
Raj samand 
Udaipur 
Bundi 
Baran 
Jhalawar 
S.Madhopurl803471 
Kota 
Ajmer 
Bhilwara 
Nagaur 
Tonk

, TABLE 4.2
District-wise Population, Blood Slides, Malaria Cases API, 
SPR and SFR in Rajasthan (As on December 10, 1994)

Population Blood Malaria 
slides Cases



Falciparum CasesTotal Malaria Cases
DISTRICT 

1994199319941993

25.5120012494953387754571580Churu

2.12344492151.710822693Rajsamand 1611
DirectorateSource:

30

• - in Total Malaria Cases in 1994 Over the Cases
in the Corresponding period (10th December)

3.2
1.6

Jaipur
Jhunjhunu
Sikar

Ajmer 
Bhilwara
Nagaur
Tonk

Baran
Kota

Absolute Incremental 
increase Factor

Absolute Incremental 
increase Factor

2849
1469
6652

1697
2967

488
739
70

34941 
18129 
11961
5364 

12264

11084
24916
5000
4313

4068
3100
648

3523
4813

29587
15254
9112
3895
5612

6867
14733
3599
1947

3580
2361
578

1826
1846

6
6
4
3

3
2
2

6
5
6

791
1467
743
432
866

578
1047

58
51
5

17172
12261
7282
2646
3592

1482
843
457

2972 
6334 
1291 
1633

1843
1674

16381
10794
6534
2214
2726

1424
792
452

2575 
4482 
1214 
1339

1265
627

25.6
16.5
91.4

397
1852

77
294

7.5
3 . 4

16.8
5.6

21.7
8.4
9.7
6.1
4.2

2
6

1.8

4217
10183
1401
2366

3
1.8

Barmer 5354
Jaisalmer 2875 
Jodhpur 
Jalore 
Pali

TABLE 4.3
Districts Reported At least 50.0 Percent Increase
Reported in the year 1993 i_- ~ -

2.1
1.6

' * of Medical & Health Services, Weekly 
Epld^FoLgical Report (10.X2.94) and 
corresponding report of 1993.



increasing and theFalciparum infection is nowThe P.
( havep.Falciparum in 1994 ,districts with proportion of

been shown in the TABLE 4.4.
than 40 percent malariaFalciparum accountedP.

u) Jodhpur and Jalore districts in
in tribal area;Dungarpur and Banswarawestern Rajasthan;

in the Kota division.and Kota and Baran
TABLE 4.4

Percent to Total

Name of Districts

Less than 20 6
i

103020(

A Tonk54031
A

Kota, JaloreBaran,Banswara,41 50 4
Dungarpur,a 551 +

A

A Mortality4.1.2
a

beenhavedeaths452December, 1994 ,ofAs 31st
reported due to malaria. Almost all the malaria deaths have

twoSeventyinfection.Falciparumoccurred due to P.
JaisaImer,in Barmer,occurredpercent of all deaths

these districtsdistricts, whereJodhpur and Bikaner as
accounted for about

31TH

Percent 
Falciparum

Number 
of Districts

Dholpur, Bundi, Jhalawar, 
Jaipur

•• A

■

Alwar, Dausa, Jhunjhunu, Churu, 
Pali, Chittorgarh, Udaipur, Ajmer, 
Bhilwara, Nagaur

Bharatpur, Bikaner, Ganganagar, 
Sirohi, Sawaimadhopur,Rajsamand

Districts with Falciparum Infection As 
Cases of Malaria in 1994

cases in Barmer, Jaisalmer,

40 percent of all malaria cases in the

Jaisalmer, Jodhpur, 
Barmer, Sikar

for more

It is clearly obvious that the



(

(
(23.9 percent)108of deaths,<

20.8(

( (56,(69,Jodhpurpercent),<
12.4 percent) in that order

ChuruandSikarPali,Jalore,Baran,Bhilwara,in
districts.

DISTRICT LEVEL4.2
ofin depth analysisdidmainlyExpert GroupThe

namely;districtssixin1994insituationmalaria
andGangangarJaipur,Bharatpur,Barmer,Jaisalmer,

4.2.1 JAISALMER
district with anaffectedworstthe4 JaisaImer was

3rd December,< Parasite Incidence (API)Annual
withhave reportedcasesA total1994 .

10899 (57.8 percent)
haveFalciparum casesP.and 9,477total casesi

4 1993 .compared to the year

Panchayat Samiti areas,The trends in API in the three
inshown graphically

Jaisalmer district,
Fig 7.

API as high asworst affected with an
11.3) Panchayatand Sangarh (API(API 25.7)Nachna84.3.

relativelyincidence but wasSamities also showed
Samities haveAll the Panchayatthan Pokaran.

hasPokaranand1990sincein APIrising trend

32

j

16,767 positive
p. Falciparum infection.

15.3 percent)
The deaths were also reported

An excess of

been reported as

a high

state. The highest number 
occurred in Barmer district, followed by Bikaner (94, 

and Jaisalmer

much lower

Dung.arpur districts.

Pokaran, Nachna and Sangarh, have been

It is obvious that within the

Pokaran area was the

48.7 as on

13,899 of

shown a



(

(
(

10,785 cases have been reported, of whichIn Pokaran,(
BlockPokaranTheFalciparum.percent P.65.4 were

accounted for 64.3 percent of all
0 <

in the entire Jaisalmer district.all Falciparum cases(

( localised andmalariadistribution of wasThe
focal within the Pokaran block with pockets of high API.(

( sections out of 40in 1750,over
(

The most severely affectedsections in the Pokaran area .(
Pokaran, Bhaniyana, Lava, Ujla, Madwa, Balad( sections were:

Falciparum infection predominated in alland Ramdevra. P.

the sections.
*

<
Age and sex distribution of all the reported(

the district showed that predominantly the males(
( theAbout 60 percent offemales.compared toaffected as( inremaining 40 percentandmalesoccurred amongcases

children below
A

children in 5-15 year agefive years age,
above 15 yearsand 56 percent of the affected persons were

similarinoccurredinfectionFalciparumThe P.age.
allofthatfollowed similar pattern asproportion and

malaria cases.

ofurbanin the areasobservedSimilar pattern was

Jaisalmer district.
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3

last one year.

were more

cases were

shown a steep rise over

33 percent were

cases and 60 percent of

females. About 11 percent of all

The API was very high,

cases in



(

(
been reported till sohaveIn Jaisalmer, deaths56(

c childrenoccurreddeaths amongpercent ofAbout 14far.
( andin 5-35 agepercent years59below 5 years age,(

About 55 percent deathsremaining 26 percent over 35 years.(
Among theand 45have occurred womenamong

percent deaths occurred in children below 5 years(
V

I

occurredpercent deaths67J
between 15-30 year age.<

i

severity ofthethevisited area,Expert Groupthe
evident from drasticoutbreak, appeared to have reduced as

of hospitalnumberanddeathsofin numberreduction
theinbed occupancymalaria. Thetoadmissions due

< 50toalmostreducedJaisalmerhospital wasdistrict(
flooding of the hospital during thecompared to<

94 .outbreak in September-November,peak period of the

theandpersistedstillmalariaNevertheless,
continuing asstilldiseasethe wastransmission of

hospital and in the field.observed during the visit of the
salient observations made by the groupSome

rate in the hospital OPD
1994 ,On the 3rd December,

ofOPD patients.thefromcollectedslides were39
for malariapositive(66.7 percent) werewhich 26

parasite.

0
34

3

and 48 percent above 35 years.
in early reproductive period

1. The blood slide positivity

During the first week of December, 1994 during which 
the

percent as

are as under:

cases was still very high.

Where as among the females,

among males.

males, 28



the positive slides showedv 2 .

I

(
last two months and were(

Chloroquine and(FRT) that included 600 mgTreatment
( patients hadthethatPresuming45 mg<

taken full FRT,(v ( partial drugpossibility ofre-infection. The
resistance could not be ruled out.(v>

(
( revealed that about 30A quick survey in the OPD,4 .

privatethecontactedhadpatientsof*

A (
adultthe hospitalised• A Ofpercent70-80About5.

examined in the fieldA

■A

(
A

has taken a
alsochildrenamong

A I

malariaofand presentationsymptomatologyThe6.
theespeciallychanged,haveappeared tocases

often the patients would notFalciparum malaria. Very
but with painand chills,report with typical fever

Theand headache only.vomitinggastritis,abdomen,

35

- A

I

Ninety two percent of
the presence of P. Falciparum malaria parasite.

spleen 
continuing transmission.

percent 
practitioners prior to coming to the hospital.

had enlarged spleen.
had enlarged spleen. This signifies that the malaria 

persisting endemicity. The enlargement of 
signifies fresh and

I

Primaquine.
in all likelihood, these patients had

patients, OPD cases and patients
About 30 percent of the children

3. About 50 percent of the patients attending the OPD, 
episodes of malaria in thehad already suffered 2-3

given standard Fever Radical



)

AnX
slide examination would

of positiveanalysis of symptoms
had upperof cases

r

■>

with diarrhoea aspain abdomen,
respiratorywith23complaint,

<

(

(& abortions andThere was an7 .(
(

( womenin somePuerperal psychosis was
Itsdelivered.recentlyhadwhoarea,

be confirmed.
-4

A

4.2.2 BARMER
numberhighestthereportedhasdistrictBarmer

theincurrent yeartheduringmalaria casespositive
been reportedtotal of 34,941

6 timeshave shown anumber of malaria casesinfection. The
the past yearoverincreasetimes20falciparumand P.

The APIduring the
has earlierBarmernext only

Vivaxin 1990 but atoutbreak

first time

in 1994 where*

36
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) ■

reveal positive results.
malaria cases in the

corresponding period.
to Jaisalmer.

prominent
symptoms and only 9 percent

increased tendency for
obstetric wards.

malaria cases have 
with P. Falciparum

(API 52.6) for the 
predominated.

percent
with cerebral symptoms.

observed in the
studies and confirmation.

in

an outbreak

reported an that time the P.
has reported

hospital showed that 46 percent
which include nausea, vomiting and

pre-term delivery as
However, it requires further

Pokaran 
relationship with malaria needs to

(49.1 percent) cases
state, a

• abdominal symptoms
22 percent reported

infection predominated. In contrast, Jaisalmer 

of this magnitude

so far with 17,122

A (

p. Falciparum has

was as high as

also seen

24.3 in 1994,



The most affected area is Baitu Panchayat Samiti, with
<• accounted for 29Baituwith of 62.0.API9306 cases an

of P.percentand 27malariaof allpercent casesf

'r severely affectedotherdistrict. Thefalciparum in the
i and Chohtan(API 21.0), Gunga (API 32)Ramsar
i

namely, Gudamalani,in other PHC areas,(API 19). The API<

also above 12.0 (Fig 8).Sindhari and SamdariMandii, was
(

The trends in API in all the Panchayat Samiti(
continuously maintained high endemicityBaitu hasthat(

( 10 since 1990. This year again, APIlevel with an API over
steep rise. GungaPanchayat Samiti has shownin Baitu a(

continuous but a gradual rise( Panchayat Samiti has shown a
i

in API over this period.

i in some PHCs, wereAlmost half the cases,
(

Sindhdriexcept Samdari andP.Falciparum positive cases

PHCs where the proportion of P. Falciparum
<

percent only.

4 similar toi distribution of cases wasThe age and sex
Sixtyin Jaisalmer district approximately.that observed

males and 40 percent of the cases

accountedwere females. The children below the age 5 years

Remaining 56 percentallof cases.33 percentage were
no15 years.above

Falciparum which generallyspecific distribution of P.
Vivax infection.followed the distribution as ’that of P.

37

percent of the cases were

for about 11 percent of cases, and children in school going

areas showed

There was

was about 30-35

even more

areas were

cases occurred in age group



(
attributed to malaria have occurredA total 108 deaths

f deceasedtheof are14 percentdistrict. Aboutin the
<

35 year31 percent aboveandchildren below 5 ageyears
predilection, The ratio ofapparent( sexage.

< almost similar. However,deaths among males and females was< than thefemale deaths occurred in younger age groupsmore
i males.
(
<

4.2.3 BHARATPUR(
with andistrict reported 8989 malaria cases( Bharatpur

( P. Falciparum(13.6 percent) wereout which 1227API '5.4,(
(API 22.9) and RoopwasDeeg( cases.

( (API 10.1) have reported a
3 Therespectively.6.4and2.8APIreported

(Fig 9A &less than 2.0remaining five PHCs reported API

9B) .-a

extent Kumher, have been(
( withreporting consistently

peak incidence in 1992.
4*^

4.2..4 JAIPUR
of malaria, out of which 1482In Jaipur,

evident,Ascases.FalciparumP.percent) were(36.4
ofthe proportionhowever

time25athere wasandhighveryFalciparum wasP.
Bichoon (API1993 .

highest incidence in
6.4)-2) lessotherRemaining allthe district.

38

increase over the year
and Kotkhawda (API 3.5)' reported

PHCs reported API

Out of nine PHC areas, 
high API, while Sewar and Kumher 

other

Deeg and Roopwas, and to some
high API since last three years

There was no

although API was as

4068 cases

low as 1.0,

Out of 13 PHCs,



( (

(
>1) ( than 2.0. It is worth mentioning that the increase in cases

(
in Jaipur in Bichoontimes. andabout The API8was(

f Kotkhawda PHCs, also increased only this year indicating a
(

focal outbreak in these areas (Fig 10A & 10B).
i

(
( 4.2.5 GANGANAGAR
(

In Ganganagar district, 4889 malaria cases (API 3.9)
(

reported during The numberthe P.current year.were(
( Falciparum cases (338,J

as compared to other districts. Out of ten PHCs, all except(
( Sangariareported API less hasthan The2.0. PHCone,

reported the highest incidence (API 9.0). A review of API
(

■4 for last four years, revealed that only this PHC has shown
abrupt increase in incidence indicating focalthean a

outbreak (Fig 11A & 11B) .(
(
( 4.2.6 DUNGARPUR

Dungarpur highconsistentlydistrict withis a
endemicity for past several years. The district reported

5
The(API 8.1) during the current year.

P. Falciparum cases accounted for 52.1 percent cases. Among
five PHCs, Punjpur (API 11.1) andBichhiwara (API 12.5),
Simalwara (API 7.3) reported high incidence of malaria. The
same PHCs continued to show high API in previous years. The

(
lower API as compared to above•5 i

•

J)

0 39

7127 malaria cases

6.9 percent), though was very small

other PHCs, though showed a
PHCs, but higher API than 2.0 (Fig 12).



MALARIA in JAISALMER ANk % ’ ?%
( 4.3
( outbreak
(

in Barmer( morewasinof malaria
( level of highSince thendistrict.(

the API was very1991 whenr been
district the( InJaisalmer district.

( 1992instarted building up
Barmerrise in 1994.( in 1993 and

maintaining awas
level.had declined towhen the API( 1993

(
beenhavemalariaofof casesreportsWeekly( transmission

establish rheconsidered to
casesofnumberThecurrent year.theduring5 presentedarecurrent yearduring theweek

( 14 .graphically

observedof malaria wastransmiss ionlevel of
districts.both thein1994week of Julylastuntil the

started rising asnumber of malaria casestheTher'eafter,
Rajasthan.inmalaria seasonusualtheinhappensit

i
activityIntense vector

districtsrains in these
The1994 .week offirstspurt

district
and the number

district. Thethe Jaisalmer tocomparedin Barmeralso higherof cases was
transmission wasoflevelThe highdistrict.Jaisalmer

the P. VivaxInitially,of time.long periodsustained for□
4 0

started consequent
resulting in

changing levels of
malaria

high API level over
relatively lower

number of cases
finally recorded a

t
! (

transmission and outbreak of
BARMER DISTRICTS

Both the desert districts have experienced an 
pronounced 

endemicity has

a sudden
spread over

to excessive and

in cases
spurt was first observed in the Barmer

rise was steeper

a new

district as

low in

A low

in the

1990 which

reported per
in Figs 13 &

september
and then in

established except the year
the Jaisalmer

and continued

steep
this period except in



(
prolongedWithoutbreaks.< predominated themalaria

( P.1994 .November,ofhalfintransmission, laterthe(
Vivax. Theand predominated(

41st to 44th week of( peak of the outbreak occurred between
(

the year.<
(
( ENTOMOLOGICAL PROFILE4.4
(

is mainly the A . Culicifaciesthese two districts itIn<
Another ’and A.Stephensi which( are

( 1ittle noorhaswhichisfoundspecies(
A.(

highlybe( reported tobeenhasvector,urbanis an
(

prevalent in the desert areas.

i thereprolonged rain this year,andDue to excessive
(

and increaseintense mosquito breeding in the areaA

ofmain sources( FourTherevector density. werein the
collectionwater collection,large surfaceviz ;breeding,

ground tanks,A around drinking water overof spilled water
Thetankas.and householdcattlefortankswaterlarge

bodies andwatercollected constituting largehaswater
oflarvaThemosquito breeding.intensethere .anwas

theseofbanksin abundanceAnopheline were seen
holdwater bodies,theseBesideswater bodies.
withswarmingbetofoundthe villages wereintankas
thesefactInlarvae.with Anophelinefullmosquito and
holdhouseforprovided anhavetankas

A.. Stephensibreeding. Mostly it a s
establishedbeenhasmicro climate within hometankas. A

4 1

A

( 
i!

A.Subpictus
Stephensi which is primarily

y|
'!•

opportunity
which breed in these

epidemiological relevance.

was an

over P.falciparum took over

on the
the house

prevalent in the area.



mosquito breeding andfor< and providing a continuous source
( of breeding weretransmission of malaria. The other sources
( around whichtanks(

waterThewaterofcollectionandspillage
( drinking water for animals, alsoreservoirs constructed for(

breeding place for mosquitoes(
for mosquito( increased sourcesofresultvisit. As a

< hasdensity areastheseinmosquitothebreeding,(
Mosquito density for

ofentomological zones< thebyreporteddistricts, as
( shown in TABLE 4.5.have beentill October 1994,Rajasthan(

TABLE 4.5(
A inf in RajasthanMalaria VectorsofHour Density

t Per Man HourDistrict
( Stephensi A.Cuiicifacies A.A.

(
3 . 3

0.3

entomological investigationA recent
inSamiti areaPanchayatPokaranofvillagesin three

ResearchMalariatheby­conductedJaisalmer district,
and outdoor perthat the indoorhave shownDelhi,Centre,

study- aretheofdataThehigh.density washourman

42

5

2.7
15.2
8.3
2.5 
0.5
2 . 1
9.5
4 . 5
4 . 0
4.5 
0.5

3.0
5.2

0.0
1.5
0.5

0.3 
0.0 
4.5 
0.0 
0.0

Jaisalmer 
Barmer 
Jodhpur 
Bikaner 
Ajmer 
Jaipur 
Udaipur 
Kota 
Pali 
Bundi 
Alwar

7.4
6.1

11.7
6.0

Density of Malaria Vectors
Annularis

significantly increased.

Per Man 
1994

provide a

Research Centre (ICMR), Delhi.
in November 1994

some selected

summarised in TABLE 4.6.

as found during the

Source: Malaria

over ground community drinking water
occurs.



(

(
in Pokaran

(

i

<
Anophelines(

(
(
(
(
(
(
(
( Delhi: Malaria Research Centre (ICMR),Source(
(

Vector SusceptibilityJ)
in a villageNovember 1994A recent investigation inA

PHC,PokaranofvillageaffectedmostBhaniyana, the
low susceptibility toi* shown athe mosquito hasJaisalmer,

( summarisedthis study■A areofresultsinsecticides. The(

below in TABLE 4.7
TABLE 4.7<

to InsecticidesSusceptibility (Resistance)Vector

Insecticide

30.0%0.0%DDT 4%
20.0%0.0%Dieldrin 0.4%
100.0%100.0%Malathion 0.5%

Delhi
isinformation ontheAlthough

been obtained fromdistricts and hasavaLiable only for few
thethatindicatedoresultsthesamples,small

3
4 3

3
5

I

Culicifacies 
Subpictus 
Stephensi 
Annularis

Human
Dwelling

5.3 
8.0 
1.3 
0.3

Cattle 
sheds

3.0 
2.7 
2.0 
NA

16.3
16.7
2.3 
0.3

A.
A.
A.
A.

Mosquito Mortality
One Hour 24 Hours

TABLE 4.6
Per Man Hour Density of Anopheline Mosquito 

(November 1994)

Per Man Hour Density
Indoor Outdoor

Source: Malaria Research Centre (ICMR),
susceptibility



fl '

insecticide DDT issusceptibility to the frequently used(
( low.
(
(
( DRUG RESISTANCE4.5

► available data presented in the earlierA review of
and recent studies done in Barmer andsection of the report(

< there wasJaisalmer districts during the current outbreak,
'i

little evidence to implicate marked degree of resistance of
these resultsHowever, areFalciparum to chloroquine.( P.

i ( One more
(

withthat these studiesisaspect to consider(i
fordosethe prescribedi whilechloroquineof1500 mg
ofonly 600malaria mgof waspresumptive treatment

recent resistanceofdataFor brevity, theChloroquine.
•5 studies in October 1994, are

(

(
Results of Drug■4

RIIIRIIS/RIDistrict PHC

12BaituBarmer
77 0012Jaisalmer Pokaran

1

ENVIRONMENTAL CONDITIONS4.6(

arrived earlier in Rajasthan andThis year the monsoon
i districtswesternThelate departure.bymarked awas

BikanerandPaliJaisalmer,Jalore,Jodhpur,Barmer,
0

44

5

Number cases 
taken for test

TABLE 4.8
Resistance Study in October 1994

12
100.0%

8
6 6.6%

Source: Malaria Research Centre (ICMR), Delhi

4 0
33.3% -

were done
base'd on small samples and difficult to interpret.

presented in Table 4.8



(

(
( received an excessive rainfall this year. The rainfall was
(

heaviest in the Barmer district. A fortnightly analysis of
’0 (

rainfall in Barnier district showed the rain were excessive(

( and sustained during the period of 16th July to 15th Sept.
(

duringexcept f ortnightthe 16th to 31st August 94 .(
Jaisalmer( received rainfall continuouslyalso excessive

( from 16th tillJune July and then f rom 1st31st 94
(

September to According to the report15th September. of(
i Irrigation Department, Government of Rajasthan, 1994 r*>■ as
(

many as 16 water tanks in Jaisalmer (Pokaran Tehsil) werei
( damaged/breached during result ofmonsoon season as a
( rainfall. rainfall hasexcess

large< bodies. bodiesand small These havewaterwater

become an important
(•i

relative humidity

early morning hours during the months of July to September
■A

the day time and eveningalso very high inbut94 , was
1

hours in these districts.(■a

a

4.7 MALARIA CONTROL ACTIVITIESA <
4.7.1 Organisation

i malariaimplementation ofthe level, theAt stateA

responsibility the Addlofiscontrol theprogramme
theDirector (Rural Health),

Director, level,Health Services. stateMedical &

Joint Director and two Assistant Directors assist inone

the implementation of the programme. At the zone level, theT9

and Dy Director, have been given thisJoint Director (zone)
four entomologicalresponsibility. hasThe state zones,

45

5 1

r
0 ‘

*0

source of breeding of mosquitoes. The

was not only very high during night and

under the direct control of

led to numerousThe excess

At the



s ■

(
each headed by an assistant entomologist.

r
< HealthChief Medical &thedistrict levelztheAtt

is assisted by Deputy Chief Medical & HealthOfficer, who(

controlmalariadirectly responsible forisOfficers,
in selected districtsactivities in the district. Sr AMOs

forkeythedistrict, personsin each areand AMOs
(
(

(
At peripheral level, the programme is implemented( on

( incharge of PHCs,off icerThe medicalhorizontal leve1.(
is responsible forinspector,malariasupported by the(A

r thecollected bys1 idesBloodprogramme implementation.
theexamined bysub-centre,theworkers at arehealth

laboratory technician at block PHC level.
<
(

activitiescontrolmalaria are’ InA urbanthe( areas,
majorsixinMalaria Scheme•M Urbanunder theundertaken
KotaBikaner,Jaipur, Bharatpur, Jodhpur,cities, namely;

-4 and Ajmer. The scheme is implemented in the municipal areas

of these cities.

( 4.7.2 Control Activities
i

MalariaforundertakenactivitiesmajorThe two
andinsecticides sprayruralinControl the areareas

(
surveillance and treatment.(

Insecticide spray4.7. '2.1
rounds ofthreeDDT andTwo rounds of spray

I

46

4 '

i

organising malaria control activities.

BHC are



b-
t

(
the first round during the period of 15th Mayrecommended t(■v

second round during 1st August to( to 31st July,V ( forselection of sprayareaOctober The15th for DDT.
(

in the 1st round of thedepends on API levels. The coverage(
districts forthebothin( highly inadequatespray was

Only 10.6% of the targeted population wasvarious reasons.
( IlndThein both the districts.(

andtimein( startedbenot
( undertaken by the district Collector
( staff, school boysand his staff through teachers, revenue
(

1994 .and members of the community in October,(
(

( not be conductedin 1993 couldThe spray operations
Malariogenicconfusion created by new

in 1993 and the actionstratification proposed by the NMEPA
alsoThe spray operations were

A I
(
(

theFurther,rules.- rates
A

supervision and
A and drugs and spray squads.

Surveillance and Treatment4.7.2.2(
detection ofmain activity foris theSurveillance

t lido collectioncommunity.
the prescribedtocloseapparentlyfeverfrom wascases

activethroughslidethehowever,norms,

4 7

0

-A

o

subsequently the

prescribed under the government
been adversely affected by

collection

malaria control activities have
-availability of vehicles forrestricted mobility due to non

monitoring, transportation of insecticides

could not be implemented.
hampered by the change in the policy for hiring the labour 

contract basis. Ho labour was available on thefor spray on

spray operations were

The blood s

94 and the

malaria cases in the

round could

effectively due to

covered in the 1st round



<
( the passive collection.
(

higher in terms
(V

In Jaisalmer( positive casesof detection of
( 43,015),ofout(12,349slidespercentdistrict 28.7■k)
(

positive. assurve i1lance, werepassivebycollected(
active collectionof13.6 percent positivity( compared to1

thein Barmer,Similarly,slides).31,863ofout(4,320( 21,190 positive outpercent,(
(
( fever,But1,47,045) .out10,128percent,( thus ithealth centres,to the hospital or(

not be representativeis ai

( population in the communityof
thethethat it providesthe advantagehas

identify focus of infection.community and help

5
suffered mainly due todetection hasThe active case(

male health workersshortage of field staff, particularly<

bloodmainly responsible for
byaffectedseverelyalsoissurve i1lanceactiveThe

inaccessibility and large distances.

controlimportant component ofistreatment anThe
is also adversely affected byThisactivities in malaria.

various factorstoexamination reports duedelayed blood

namely; delay
5 . microscopestechnicians,malariaofshortagelogs,

bloodafterresultscommunication ofand delayedstains
examination.

48

'V

selective population which may
The active case detection

surveillance has been less than 
The yield of passive slide collection was 

of malaria.

situation in

slide collections.

in sending the slides to the PHCs, slide back 
and

positivity was higher (13.6
collection than active collection (6.9

only they come

1,56,173) on passive
those who h a v e

who were



1

( CURRENT OUTBREAKCONTROL MEASURES IN THE4.8(
andlaunchedof RajasthanGovernment( The

V receiving( oncontrol programmemalariaintensive crash
K ( ofdistrictsinoutbreak somemalariainformation of( 2ndfromlaunchedwascrashTheRajasthan.(

( in 15 districts1994October,
’L. ( theunderheldmeeting waslevelhighmalaria. Aof( outdraw atoMinisterHealthStatechairmanship the(

The main features(

(
(

water reservoirs,(
and better case(

fasterfor( strengtheningmanagement,
andcollected from fever casesexamination of blood slidesA theoffeaturesimportantThesupport.intensive< IEC

( strategy were:
i entrusted to thecontrol activities were1.(

forwere2 . and

torevolving fundswithprovided3 .

and district
Setting up4 .

daily information
5 .

programme6.
etc.

in theIntensive IEC campaign7 .

health departmentadministration and theThe district
controlmalariathein 'executingcommendable jobdid a

4 9

3
..5

3
&

Additional 
equipments t 
enhanced wages

entailed 
involving all 

school'children, youth

funds
oil,

of 
for

The malaria 
district Collector.

programme
which showed high incidence

oiling of
drugs, strengthening of hospital services 

laboratory support

The Collector were 
meet out expenses.

at the state 
with hotline.

inter-sectoral 
government departments, 
organisations, etc.

affected districts.

> a Control Room 
level and connecting them

The crash 
coordination, 
NGOs, c----

sanctioned for purchase 
medicines, microscopes 

for spray squads.

control strategy.
intensified insecticide spray, anti-larval measures through 

distribution of anti-malaria

of the strategy were:

a massive

Within the district, a mechanism for 
on wireless was developed.
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W

(
JaisalmerandBarmerofCollectorsactivities. The(

ofexample mass( excellentsethave an
(
(

1 district plan for malaria control.( a
schoolstaff,( ofthe help revenuewithundertakenwas

and locally hiredlocal villagerschildren and teachers,(
Special arrangements for patient carei labour.

staff wasTheand PHCs.hospitals, CHCsdistrictthe(
the vacant positions

r
i (

districts. The state government(
basis atcollectors/CMHOs to appoint doctors on temporary(

their own level.

made for disease management
(

in the hospitals by(

examination were

intensive communication campaignIEC Bureau mounted an
4 theinadvertisementspublic pressthrough awareness

The Bureau also preparednewspapers, handbills and posters.
(

training of healthinformation booklets and material for
functionaries and other non-health department.

district administrationtheBarmer district,
intensive Janhealth department organisedalong with the

Chetna Shivirs to educate people.

50

mobilised from other districts to man
in Barmer and Jaisalmerand to provide additional manpower

also empowered the district

districts
mobilisation and inter-sectoral coordination. They prepared

The insecticide spray

Surveillance system was
available same day in the hospitals/PHCs

were made in

Special arrangements were
providing additional drugs and beds, 

activised and the reports of blood

In the

and within a week in remote areas.
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CHAPTER 5
<

MALARIA outbreakFACTORS ASSOCIATED WITH(
(
( Jaisalner andsection zevident from the previousAs
i of malariain the grip ofdistricts wereBarmer(

1995. The infection( November,during September -
continuing( malaria wastransmission ofand thepersisting( Experttheofmemberstheofvisitoft imetheat(

implicated in resurgenceCommittee. Several factors may be(

outside the( Many factors areof malaria in these districts.( andman-made;health sector(
broadly categorised asbewhich may( sector,hea1ththe

< administrative, technical and

OUTSIDE THE HEALTH SECTORFACTORSA.
( Climatological factors5.1( inincr iminatedfactorsclimatologicalmainThe(

ra infa 11,excessiveincidence arei malariaincreased
have playedTheseandtemperature

role in current
(

abnormalThis yearAbnormal Rainfall:5.1.1
andin Barmer,of normal)than 60 percent(morerainfall

in Jaisalmerthan normal)(20-60 percent moreexcessive
andprolongedwasthis,Besidesdistrict.

Thetill mid-september.continuous
thus providingcollect ionleadonlyrain not

opportunity for intense
andfavourable temperaturea

52

3

•A
I

2

epidemic

operational.

to water
mosquito breeding, but also created 

relative humidity.

high relative humidity.
malaria outbreak.

was still

a precipitating

natural or

there was an

some are within

ra infa 11
excessive and abnormal



(
rainfall during theofrainfalltota 1The and span(

critical factors which influence the(

( particulartransmission in avector density and malaria
(
<

temperature and humidity.t

i

26The average temperatureTemperature:5.1.2
theJaisalmer,districts. Inin theCelsius twodegree

to 26.6 and maximum
(

between 34.5 to 35.1 degree<
In Barmer also, the temperature1994 .

transmission of the disease isThe ideal condition for
Inbetweenthe mean temperature

reaches asthe temperatureRajasthan,
thishoweverdistricts,degree in some50high 48as(

rains.ofonsetwithsharplyfallstemperature( summer
remainsof weeks the temperature( for a numberThereafter,

( disease.
low as 0-4 degree'4 winter, the temperature

thewhenand JanuaryDecemberofmonthsin theCelsius
( to take place.transmission practically ceases

*

Relative humidity is important4 Relative Humidity :5.1.3
Atlife span of mosquitoes.

relativehighwithhand,othertheon
lifeThemosquito survives for a(

ini critical factormosquito is a
i

53
0
0
0..
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conducive for transmission of

longer period.
transmission of malaria,

climatical factors are

was.closely similar.

minimum temperature ranged between 24.3
Celsius during July-September,

rainy season are two

area. Similarly, two other important

comes down to as

factor which influences the
low relative humidity, the life of mosquito gets shortened, 

humidity, the

in extreme summer,

is around

With the onset of

span of

21 to 30 degree Celsius.



(
unless the infected mosquito(

survives for a minimum period of 7 to 10 days.(

(
The relative humidity was high, ranging between 49-63

and 79-85 percent during the night andpercent in daytime,V
i period of July-September,early morning hours during the
i

relativetheSimilarly,district.1994
remained high in Barmer district.( humidity also

(
With heavy rainfall and5.1.4

c low lying areas
(•v
(

so( for
of mosquitoes, leading to

(3
( 5.1.5

16 werereservoirs, asmanyas.ii

to creation of pools of waterJaisalmer district which lead
Theselying areas.lowstream andcollection in the down

<
also contributedhaveof breeding of mosquito,

increased malaria transmission.greatly to

beitconsideration, canTaking intofactorsabove
of malaria(

in the selected districts was

rainfall.<

54

! ;

breeding of vector has increased,
prolonged disease transmission.

conclusively observed that the recent resurgence
greatly influenced by the

favourable topographical conditions such as
and natural collection of surface water, the area available 

also the density

as no transmission is possible

Breached/damaged Reservoirs: A large number of water 
breached/damaged in

new areas

Surface Water collection:

in the Jaisalmer



<
(

Water Tanks( 5.2b-
beingactivitiesdevelopmenta1With many new
thesesometimesit happensin state ttheundertaken(

ofcreationtoleadalsoactivitiesdevelopmenta 1 may(
Thistransmission of malaria.( forenvironment favourable

( in desert districts ofvisible in a number of villageswas
Barmer and Jaisalmer.

(
( wateroffacilityadequateandsafeb- For providing<

hasStatethehamlets,andvillagesinto people( close
includesThis( schemes.supplywaterrura 1undertaken

( water tanks areThese*

around leading toflowing and water
mosquito breeding4 <

(4
area.

the villageatreservoirswaternoticeableAnother

level were the cattle■4

1 Thereservoir of 10 meter diameter.
breeding placescollection also have become newover water(

habitation.( mosquitoes close to the humanfor
(

4 ( that householdtheSimilarly,

have
i the'Tankas',In theseitself.* in the house premisesplace

swarming with mosquitoes.■A and were1arvae were growing

5.3
newk Developmental

k

k
55(

■3

(
(

(
(

drinking water reservoirs,
reservoir and spilled

’’TANKAS”) ,

provision of community water tanks.
spills

activities in Rajasthan 
construction of

a circular

collection of surface water, creating a

become antanks (known as

at times over

Developmental
activities such as

committee also noticed
ideal breeding



<
u ( intensifiedfacility,irrigationofdevelopment( dams,

also( in crop pattern maychange
breeding of mosguito andfavourable condition forcreate

evidencesuch positiveThough notransmission of malaria.(

in districts of( however,* to
and BikanerJaisalmer, BarmerBundi, Banswara, Baran,Kota,(

understand thebe carried out todetailed studies need to
( malariainactivitiesdevelopmentaltheofrole

transmission.J (
t

5.4(
from within( There is

the state as
dams,like construction of roads,employment in activities

of newstartmining,tracks,railwayofdown

<
houseor< cattleforpopulationofmovement

( malaria incidencestates whereto otherconstruction etc.(
A thiscould be high.

breaksoutfocallead toanddisease maytheback
inin tolookedbeneed toalsoThismalaria. aspect

similar role atNomadic population also plays thei detail.
7

times.

*
B.

Administrative5.5
Policy decision and5.5.1

taken atimplementation in✓

565

i (
(

The policy decisions for changes 
malaria control activities are

their implementation
in the strategy and

migrant population brings 
of

agricultural activities,

FACTORS WITHIN THE HEALTH SECTOR

So also there is

Migration of Population
significant migration of labour

well as outside. People migrate in search of

this effect was established,

On return

laying 
industrial complexes and power projects.

grazing



Ic
<

'0 (
(
(

<

number of vacant posts of key
(

health personnel.(c
(

( seriously impeded’ The shortage of key health manpower•o (
the malaria control activities, specially, the surveillance(0

( and the treatment part of the programme.
(

0
Lack of training5.5.4(

training programmes organised< On going through the
( large1 (

MalariaDistrictlike( staffsupervisorykeyofnumber
( had remained untrained.' 0 Officer and Malaria Inspectors
(

0 (
of medical officers of PHCs0 ( MPO envisages involvement

< theofOfficersHealthMedica1 &Chiefwell asas
5 yetorientation training hasdistricts. However,

been organised for these officers.

isknowledgeandEpidemiological
focalcritical for identification of epidemic prone areas,

forecasting and surveillancevector bionomics,outbreaks,

However, due attention doesand insecticide resistance etc.
create an

forandleve 1division statetheat3
orientation of district and field staff.

0
3

593
5

entomological

epidemiological
epidemiological

workers, 65 percent post of female supervisors, 56 percent 
posts of male supervisors and 37 percent posts of malaria 
inspectors were vacant. The situation in Jaisalmer district

was no good. There were large

no short

not seem to have been paid to

it was noticed that aduring the last five years,



c
(

District level reorganisation5.5.5(

of district health system,(

(
with Chief Medical & Health(

activities,andhealth programmesallof
has lead'i

V ( Chiefamongandconfusionto
Medical and Health Officers.

implementing( they wer eprogrammesin theinterest
i theduties, evenreallocation ofsupervising.
i

such(Malaria) asand Health Officer(
in malaria controlmay have

activities.

Logistics5.6
Inadequate and5.6.1

ofinadequate( anddelaybeenhasThere
( leadingduring last few yearsinsecticides specially DDT,(

has to be as perto delay in spraying(

atandofdosesin adequateandschedule
lead toOtherwise this maytime.technically appropriate

ofin checkingsprayinginsecticideofineffectiveness

Statement

dates of supply arei

of anti-malarial drugsInadequate and delayed supply5.6.2
inavailablenotalsodrugs areAnti-malarial

level andthe- stateappropriate quantity at
•w thetosupplydelayedandirregularinadequate,is

□ 60

Deputy Chief Medical
lost special focus and interest

The recent reorganisation
Officers having been given the

responsibility 
including financial powers, within the district, 

the Deputy

operation. Spraying
insecticides

procuring BHC and Malathion.
given in Annexure IV.

delayed supply of insecticides 
supply

\ '3 V

disenchantment
In the process, they have lost 

and

transmission of disease. The difficulties are also faced in 

showing amount and

as such there

With this



(
Statement( districts and peripheral units,

(

(
<) (
v) ( 5.6.3 Procurement of Equipment

(O
(\D However, due to paucityis the responsibility of the State.(

of funds, the state has not been able to procure microscope
C <

atandquantitiesin adequatematerialotherand
( appropriate time.

k)
5.6.4 Shortage of vehicles(

i vehicles is seriously impeding theAcute shortage ofJ (
aspects of programme,and affecting all3

( both- for supplies and supervision.
( issue sanction fornot been able tostate government has

identified bypurchase of vehicles for which the funds were(
( within theHealth Services,
(

little administrative and

(
<

Technica15.7
Insecticide resistance5.7.1

administration of anti­Spraying of insecticides and"5
DDT was thecritical elements of MPO.malaria drugs were

withHowever,1957 .1953 toonly, insecticides used from

timeperiod oflater introduced. Over a
ofanother groupabove,thedeveloping boththeto

introduced ininsecticides Malathion - though costly, was

61

plan provision. There seems to be 
financial flexibility for taking such vital decisions.

emergence of resistance to DDT, another insecticide BHC was 
with resistance

showing amount and dates of supply are given in Annex-IV.

Procurement of spraying equipments and other materials

the Directorate of Medical &

FTDs and DDCs.

For last few years, the
progress of MPO



5

of resistance in vectors

Thisinsecticides has been ato the
Presentlyin the present report.been well documentedhas< A.Stephensi haveCulicifacies andboth A.in Rajasthan,(

BHC to varying degrees.< shown resistance to DDT and
(%
(

Drug resistancei 5.7.2
with< furtherhas ■ becomeproblemTheo ( Chloroquine,resistance ofdevelopment of<

In Rajasthan,the frontline anti-malarial drug.f

( bestudies need tofurtherfirm evidence
through properlyextent and degreethef ind out

organised studies.

it wasand Jaisalmer districts,During visit to Barmer
IndoorandOPDinbothpatients,ofnumberthatfound

i

treatment againstrad ica1t a kenhavereported towards,
staff and still theyduly prescribed by the healthmalaria

blood slidesmalaria parasites on
of drugindicates possibilityobviouslyexaminations-. It

number of drugHowever, there were not adequateresistance.
statetheofthe districtsresistance

with adequate sample size.

Operationa15.8
Inadequate Surveillance5.8.1

DetectionActive CasetheespeciallySurveillance,
diseasethemonitoring • offoris essentialwhich(ACD),o

great deal duein the community, has suffered aoccurrence

D
62

compounded

even though
p.Falciparum to

in all

is not visible,

done to

tests done

the programme. Thus the emergence 
critical constraint.

showed the presence of



(

to various reasons.(
malaria control activities withC With integration of

( introduction of multi-purpose
(
(
(

(
(

takenotdootherf romdrawnworkersthat(
erstwhilebyshownsurveillancemalaria asininterest

(
surveillance worker.<

(
expected to be( are

<
fortnight basis. Here,(

vacancies in the cadre ofmention that with large number of(
< limitedhealth worker playing a verymale MPWs and femaleJ

surveillance activitiestherole in malaria surveillance.
bealsoit mayHere,affected.adverselybeenhave

familypriority given totoduethatreiterated
5

to the background
ofpossible to provide uniform coverage

number
visit has also beenof homeFrequency

intervals inmonth and even longer
5

some parts.

5.8.2
Insecticide spray is the key2

far from adequate.have been
could be organisedactivities

□
63o

•3

Under MPO also, domiciliary visits
ight be worthwhile to

operations

epidemiological

Inadequate spray operations
malaria control activity.

high
surveillance has been relegated

Smallpox and other health programmes.
disciplines

welfare activities, malaria
With these developments, it has not been 

the community in

general health services and
workers scheme at the peripheral level, the staff was drawn 
from different programmes, such as Malaria, Family Welfare,

It has been observed

reduced to even once a

made on

vacuum is observed.

it m

in a

no adequate spray

time* and space and

In 1993,

However, the spray

of areas



(

c
<

V (
(

( that often the first round was
0 ( unduly delayed making the whole exercise aof spraying wasV (

futile one.(
(
( majorand irregular supplies, oneBesides shortage(

governmentthebycreateddif f icultyoperational was
the- byfaceddif f icultiestherealisingofficials not
forforcelabourorganisinginhealth(

daily wagesthespraying activities atforlabour
sowingtheduringbasiscontractunskilled worker on

( season,
(

(
( for the health department.

fruitless ascontract basis waslabour for this purpose on
spraying evenofreports nontheevident fromwould be-A

after such

inin right time,has toInsecticide spray-5
rightatandintervalsrightright concentration, at

having been givenandstaffsuchofRecruitmentplaces.-5
without much of trainingresponsibility of spray operations

and

ultimate failure to check

nothouses wasofsprayinginPublic cooperation
found to beforthcoming and many households visited, were

64

and effective supervision, leads to inadequate coverage 
transmission of Malaria.

operations undertaken during last two years
started but the second round

department
constituting spraying squads. Insistence for recruiting the 

of

a sanction.

season, which invariably coincide with the spraying
the state finance department became the biggest constraint 

Even delayed sanction to recruit

and so also in 1994 . On going through the reports of spray 
, it was noticed

be done



(

(

<
Less thaninadequately sprayed.(

less than 50 percent( there too,V) (
( onto(

sprayed wereroomsLastly,( evensprayed walls surface.
( heavy density of Anopheles mosquitoswithfound verya(

resting on the sprayed walls.c
(

( thein the month of October,During the current year(
volunteers,through NSSdonespray operations gott were

( the staff recruited onschool children,(
The spraying squads werethe spot, in selected districts.<

districts. In< theofsta f fsupervised by the revenue
5 ( effectiveandlabourtraining ofofabsence proper(

15
haphazardly and inadequately done.

emerged that such aitthe officials of NMEP and the MRC,5
checkinginine f f ectiverema i nw o u 1 doperationspray

malaria transmission.■5

Over burdened laboratory work.5.8.3
to be examined5

3 ( at the block level by
slides and delayed reports5 in accumulation of backlogs of

3 draw back is that theAnother
isolation withoutinworkinglaboratory technicians are

t*3

65
3
5

For the present all malaria slides are
the malaria technicians, this results

supervision and guidance.

be very patchy and improper.

supervision and monitoring by technical staff,
During discussions with

spraying was

There were wide gaps

due to increased work load.

rooms and wall space was
50 percent of houses and

covered with insecticide spray. The spraying was also found

revenue staff and



1
V

Inadequate decision making and forecast mechanism5.8.4(
of focal outbreaks duringnumber( beenThere have a*

( betodoes notthere seemfive However,last years.V (
adequate capabilities in the health supervisory staff to*
make epidemiological forecast, monitoring and surveillance(

(
for initiating epidemic control of activities.(

(
( thusdisease,focalandlocalisedMalaria is aa
(

necessitates collection and analysis of information at the(
A largethe PHC and district level.( i. e.local level, at

(* thesethecollected atisinformationsystemicand a
3 it is hardly verified and rarely utilisedlevels, however,

t for decision making.

(
betodidcapabilities not seemDecision making

in specialactioneffectiveandimmed iateadequate for
sent to theAs an example,situation.

forSecretaryHealthUnionCh ie f thebySecretary5
initiating immediate action in view of predicted heavy rain

muchnotRajasthan. Itin seemsinfall June 1994 ,
communicationsuchcognigence oftaken evenwas

andmedicalstateby theCommunications also sentwere
health directorate and the zonal health officials, warning

t

impending outbreak of malaria in thesethe ‘districts for
but these were treated without much concern ordistricts,

prompt action at different levels.

ja

the healthearly warning system. Though,There is no
of theprofessionals at the periphery were not fully aware

66

(
5 ,

<

a communication was



<

( evenfocalevent ofsteps to(
issued late incontrol were(

outbreak had already reached(

(

the peak.t
A (

< highest political
It( ofrealised the seriousnessstate level<

to involve the(
( thetotal district( the matterof funds aftersanction for releaseand issued(

However, delayedin media.( wide publicity
( of health systemdifferent levelsaction in the matter at

J matter of concern.local level is aand at the

5 vehiclesspray pumps,insecticides,Availability of(
thereHowever,focal outbreaks.( were geared up

meet with suchi toin such arrangements
dueafterevenseemsItadvance.incontingencya

could not behealth department,initiation of the
anti­insecticidesforRequisitiontime.inarranged

Centralthetosentweredrugsmalarial
Government, but there has been

Poor5.8.5( isstudiescontinuingwithSupport
Thecritical for malaria

State and bystudies carried out in the
o grosslywereWelfareof

□
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□
*0

(

epidemics,

appreciated

supplies

repeatedly
undue delay in response.

f

leadership at the 
initiated effective measures 

health department,

was gross inadequacy

after the

be taken in the

Health and Family Welfare (ROHFW)
• r- r>Aritv rate, human/animal inadequate. The mosquito species, parity

that theis to be

had received a

control activities.
the Regional Office

clear directions for epidemic

the course of events when the

Entomological Support
entomolog ica1

entomological

the problem and
administration and



(
1 (

(
bait,(v

incarried outnot( etc, were
i

( andEntomological unit at
( adequate infrastructureill-staffed and did not havewere(*

have been vacantsenior level posts( and supervision. Many
( for years together.
(

(
( Inaccessibility of area5.8.6
( in tribal anddifficulties facedRealising the(a)(

established forPHC and sub-centre are now(
withrespectively,3,000,and30,000ofpopulationa

i

the sub-centre
(

of clusters ofand spread-out of(
distances.households located at varying

certainofgeneral developmentoflevelsThe(b)5 lowdesert areasandtribalindistricts
avail the 'existing health carecapable to

genderliteracy,levellowThefull.infacilities
scheduled tribescheduled caste andlargediscrimination,

alletc.and unemploymentof incomelow levelpopulation,
in this respect.play important role

Inadequate5.8.7
citiesUrban Malaria Units are

activities aimed atto carry out

68
5

does not help in overcoming
between villages from

Urban Malaria Scheme
functional in six major

units has been very

serological testing of mosquito blood, larval density 
sufficient number. The

due to great distances
each village within number

of state. However, the output of these

the state

that the

people are not

desert area, the

at the zonal level,

is so

limited. These units were

However, even this arrangementrequisite staff compliment.
difficulties faced by the staff



anti-larvalreduction, control andbiologica1source
(

(

( lack of implementation of bye-to be lack of supervision,V) (
laws directed towards preventing/reducing breeding placesV) (

larvicides and( distribution supplies ofof vector, of
( argumentation of field staff required due to(

period of time.(
(
(

(

(
(V
(3 (
(
(*5
(
<

(
(
(
(

*5

o
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3 1
(.

extension of urban limits over a
little or no

measures. Staff compliment was also provided. There seems



CHAPTER 6V (
RECOMMENDATIONS(

(
social and economic loses.( and

< there are
(

some
insecticide,* ' spray operations with an

againstdrugpotentsystem, asurveillanceorganised<

( parasite, an
( above all a system

to contain it.events and plan strategyO
ofreviewed .the magnitudeCommittee hasThe Expert

attempted toState and hasin the(
the current resurgence( analyze the factors

1 formulating thedistricts. Whileof malaria in the western^5 theconsideredalsohasCommitteetherecommendations,
Malaria Eradicationof Nationalthe officialsopinion of

WHOtheand(ICMR)CentreResearchMalariaProgramme,
and varioushealth officialsstatebesides the(SEARO),

arehealth professionals.categories of
i. e.major areasfourmainly confined to

andcontroli management,diseasesupport,
health delivery systemstrengthening of

activities.
<
i Constitution of1.

the malariaKeeping in view

•XT 70

0

(

(

(
(

malaria and its trends
associated with

transmission
and malaria control

organisational

situation

planned
essential prime requisites,

effective

malaria control is to prevent mortality
For a

Technical Advisory Group
and its past

The recommendations

The Goal of
and reduce morbidity;

operation of malaria control programme,
viz; regular satisfactory

a well

at all levels, andadequately trained manpower
with a capability to foresee the coming



<

(
desirable tohighlybewou Idit( in the state,trends

( stateat theconstitute a Technical Advisory Group (TAG)
(•o recommends constitution ofThe Committee stronglylevel.(

technicalv/hich could advise the Government on( such a group
( of action.issues
(

review atThe group would meet and(
choice ofcontrol activities,and( situation

(
>0 (

aspectstechnicalotherandresistancedrug(
consist of 5-6. The Technical Advisory Group may< programme

b) ( andhealthpublicinexpertisehavewhomembers
National Institute ofmalariology. The representatives from(

MalariaNationaltheand(NICD)DiseasesCommunicable
be the members ofEradication Programme (NMEP) should also

the group.
i

(
Warning and Forecasting SystemDeveloping Early2 .(

thethatshowsclearly( trendsmalaria2.1. Review of
theofculminationthenotis3 , present

only infactors
situation was-5 Thefactor.precipitatingrain awas

theasAs soon4 years.tolast 3building-up for
malariafavourable,becameconditionclimatic

form of outbreaks.presented in the

ofconstitutionrecommendsstronglyCommitteeThe
well as districtDivision at the state asEpidemiology

malaria,ofincidence
vector

□
3 71

-5 •

situation
the current year, though excessive

and policy aspects and alternative course
least twice in a year

levels which would . monitor 
disease transmission, entomological profile,

the malaria
insecticides and spray strategy, drug policy and monitoring

of the



Theresistance.drugofproblemand( resistance
theidentify( alsowillDivisionEpidemiological

( and develop a system of epidemic
(

Division will also cater
> to other health programmes.

(
(

the directorate and( A large number
( the medical colleges have been
( Newand NICD,Atlantain field

utilize their servicesDelhi. It will be worthwhile toi

( in this endeavour.

that medical officers,Committee strongly feelsThe2.2
the state officials,district level officials and even

variousofwho are
public( includinghealth

1 is not recognisedhealthJi (

the programmeatthatrecommendedstronglyisIt
healthpublicwithpersonnellevels,management

Itshould bequalifications/ background
health aaspublicofrecognitionrequiremay

(2

(
3 ( Decision Making3. Information System and

onlytheisprogrammecontrolmalariaPerhaps,
is uniformly,informationlargethewhichinprogramme

thisHowever,collected.scientificallyandregularly

72

3

programmes
orientation and public health

epidemiology

appointed.

of officials from
imparted basic training

responsible for implementation
malaria, lack

epidemic prone areas 
detection. The Epidemiologic

speciality as was done earlier.

at CDC,

as an speciality either.



I

3 (
district and block.theinformation is rarely reviewed at(

malariaplanand( trendsdiseasemonitor thelevel to
(.3 control activities accordingly.(

3 <
3 3.1

district and block level somaking at the<
toaccordanceincontrol measuresspecif ic( local

3 theunder( activitiescontrolmalariaidentified
(* programme.(3 (

1 information required( recommended thatis furtherIt3.2(3 stratification of districts andaccording to revised(
3 beshould13.2,in( suggested parablocks, as
* involved in malariacollected(1

should be• control activities,(
< and decision making.management5

J (
theofcomputer isationrecommendsalsoCommittee3.3

and speedyfor collection, storage
review and.3 ofretrieval

decision making.

Training4 .
bei shouldactivitiescontrolmalariainTraining4.1

health professionalsaccorded a high priority. The key
controlmalariaofimplementationforresponsible

in malariatrainedbe adequatelyshouldprogramme,
trainingofcontentsTheoperations.control

basicincludeshouldcurriculum

73

•I

and the health personnel
trained in information

information system
information for monitoring,

epidemiological

as to enable
Committee strongly recommends de-centra1ised decision



<
(

control program:malariaofmanagementconcepts,(
of insecticides, use(

( outbreakdrugandlarvicidesof
( management,andsurve i1lancediseasemanagement,(

and decision making, andmanagement information system<
V

i

shouldSimilarly short4.2i

forbe organised
offunctionaries forand¥

This should be done beforemalaria control activities
in 1995.the malaria season2

also be developedshould4.3
other departments,offunctionariesteachers,for

other volunteers groups3
health careintheirfor

including malaria control.delivery
i

should also beand vaidyasThe4.4
activitiescontrolorientedandtrained

ofand reportingtreatmentespecially in diagnosis,
the health system.i cases to

mayMOHFW and MRC,Training
variousofforutilisedandreviewedbe

categories of personnel.

7 4
0

operational aspects such as spray 
distribution,

modules developed by the
training

all categories of
effective implementation

orientation training programmes
health officials

private practitioners
malaria

panchayat members, 
effective participation

A suitable training programme

IEC in malaria control.

NGOs and



Strengthening of Entomological Units

Entomological units adequately staffed andnotare
X equipped. These need to be strengthened by filling up

providingpositions( andthe vacant necessary
t equipments for conducting entomological studies with
c

adequate facilities for mobility of the staff in the(
t extremely important with the recentThis isfield.
( inincreasepotentialmalaria ando fresurgencea c

ecologicalresistance besides wideinsecticide
( changes.
(
(
/ to conduct entomologicalis immediate needThere an?
(

wider scale to develop a vector profilet

and status of insecticide resistance in all districts(
( incrucialisThiswith s i zed sample.adequate
(

^3 planning malaria control activities which are specific(

to local areas.
□

Technical Appraisal of Insecticide Resistance6.(
•5

Ofreview the statusis immediate need toThere an

Resistance ofinsecticides.to the

. malaria vectors to commonly used insecticides namely
i

invarious parts of stateinDDT/BHC i s reported
statethevarying degree. recommendsCommitteeThe

level Technical Advisory Group,
declaringforrevised guidelinesmay prepare

insecticides andinsecticide choice ofresistance,

alternatives to currently used insecticides.•w

□
□ 75

3
O

as proposed earlier,

studies on a

vector resistance



'O (

{ The Committee also recommends to consider the use of
(

alternative insecticides where the vector resistance(
( insecticides wellhas beento currently used
( established.
(

V
i Disease Management7.
<

critical component in malaria
controlmalariaobjectivecontrol. main of theThe(

reduce morbidity.prevent mortality andis toprogramme
<

treatmentdetection and promptThis enta iIs e a r 1 y casei

! FTDssub-centres,(EDPT) at the village level through PHCs,
theservicesstrengthening of hospital atand andDDCs;

i

theabove,light ofthedistricts level. I nand CHC
( following recommendations are made:

(

Early Case Detection and Prompt Treatment7.1
enable early detection and prompt treatment of* 7.1.1 To(

diagnosisoperat iona1criteria formalaria,
sharedandworked outbe(Fever’ protocol) may

andFTDsfunctionaries, DDCs,healthwith a 1 1■

This operational diagnosismemberspanchayat
be based on history and clinical findings.may

dif f icult/problemin thevi1lages/hamlets7.1.2 All
i

should be equipped with DDCs with adequateareas
recordschedule,dosesinformation ofdrugs,
localTheprocedure.reportingkeeping and

panchayat must be fully kept informed of the same
( However, thefor ensuring supportive supervision.

76
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Disease management is a



(

< clearly oriented aboutbe
(

anti-ofdosesandscheduletasks, treatment(
( malarial drugs.
(o (

in theMobile malaria clinics should be< 7.1.3
( problem districts to treat, examine and follow up
(

theother districts,For
detection and treatmentr usual practice of case

is done under MPO.(
(
( Strengthening of hospital Facilities7.2.
(

level hospitals should bedistricts and CHCAll the/
malaria cases and( fully equipped to deal with severe

<
be made for care ofProvision mustits complications.5 <

providingBesides,ch iIdren.( andpregnant women
( specialanti-malarial drugs, aandadditiona1 beds3 <

orientation ot physician, paediatrician, obstetricians

should be conducted.3 • and other specialists
3 (
3 in thespecialists workingThe
3 record of suspected drugshould be advised to keep a
3 to the districtand report the same
3 ( health officials.

(

useful in developingThe hospital records may be very

an
should be undertaken.maintenance and regular analysis

77
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district hospitals

may be continued as

set up

early warning system and

resistant cases

the cases of malaria.

DDCs and FTDs should

therefore proper record



Drug Policy8.(
boonchloroquine hastoresistance( P.3

reported"4
( criteria used for declaring drugis thelevel resistance3

and R-liresistance. But
R-III level resistance.level resistance ultimately lead to3

the reports,the basis ofOn
In this context,and R-III level resistance.combined R-IIv.'

it is recommended that:

Central Technical Advisory Group,3 The8.1
chloroquineofstatusthereviewrequested to

at th<«statein theP.Falciparumto3 resistance
criteria 1 orrevisedoutworkand toearliest,

starting alternative( andresistance•3 declaring drug
(

drug regime.

( resistancedrugfortakenbemustImmediate steps8.2( districts 1 ndesertandtriba1allinstudies(
3 those having 30 percentRajasthan, especially

This has to done on priority

0 basis so as to introduce(
is alsoItin such districts.

clinical experience byof resistance based onreports
i

in the hospitals.the specialists

i reported drug resistance,inMeanwhile,8.3(
I of* alternative drugsusethe

underalready prescribed

78

•1

Committee recommends the
National Malaria Eradication

\

NMEP should bn

suggested to consider

Falciparum
in several districts of Rajasthan. Currently R-III

or more

realised that R-Iit has to be

there was about 23 percent.

the wake of

p.- Falciparum infection.
revised schedule of treatment.



' »
(

I

treatment offor( (NMEP)-Drug Policy 1982,Programme&
( policy,thisUnderP.Falciparum resistant cases.
(

mg)Pyrimethamine (50Suphalene (1000 mg) +(
combination and Primaquine (45 mg) in single dose for

institutionaltheused atberadical treatment may

level only.

drugalsoandcomplicatedand cases,For severe
coming with multiple episodes,resistant cases, cases

i should be hospitalised and treated with
recommendationsof quinine hydrochloride as percourse(

of the NMEP.J (

ofthe amountfurther recommends,( 8.4' The groupJ
( resistance studies is 1500in drugchloroquine used(

of partialevidenceJ suf f icientisand there amg,(
p.FalciparumallJ of districts,in numberresistance

J 1500of mgfullgiven coursel?eshou1dcases
3 tillhenceforthPr imaquine,Chloroqui nu and 4 5 mg

taken.further decision i s
3

undertherapydrugrecommends massalsoThe8.5 group
inlabourofaggregationslikecond it ionscertain(

with construction projects, development ofconnection
of 600 mgAmining etc.• water systems,

i
recommended asischloroquine with 45 mg primaquine(

per the guidelines under NMEP.
(

□ 1
79□

3

■a

single dose

a prescribed

that as
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9 . malariaintensivedistrictstheIn(
with API 2all sub-centref control programme

arecaseswhereSub-centres1 allabove,and
with reportedand all Sub-centresreported IndoorwithcoveredbeshouIdpreceding year,thein withoperations(IRS)SprayInsecticidesResidual othertheorDDT/BHCofrecommended andsuccessfulForbe.maycasetheinsecticides as

bemayaspectsfollowingsprayeffective

considered:

held in theshould befor spraymeetingPreparatory9.13 scheduleand sprayzonesthein allmonth of March( the
Infinalised.15 decisions

should be3
for execution

funding toand
3

the Directorate.

beshouldinsecticidesofsupplytimelyandFull9.2
healthleve 1statethebyarranged districtsthealltoMalaria)(Additional MalariaIntensive

to thewith priority should
first round of sprayActivities. The

and the15th Maystarted frombeo Theadhered to.should beschedule
Chief Medical &Officer and DyHealth insecticides,ofensurewill• (Malaria)

80□I

I
I
I
I

Chief
Health Officer

J

operations,

areas/sections

5<
!

p.Falciparum
malaria deaths

□

□
I

the process
authorised to take

schedule, requirement

availability

' of insecticides, equipments, man-power

concentration

authorities

operations
recommended spray

Medical &

(

insecticides Spray operations 
covered under

of de-centralisation,

zonal officers
and send the spray

Director
districts with



(
f

0 ( spray pumps and squads.
(

the staff and spray squads requiresThe mobility of9.3

serious the Governmentconsideration. Either, State

should make additional funds available for mobility on

Or alternatively until the regularlocal hire basis.
the support of thevehicle position is strengthened,

ParishadZila should beDistrict andCollector

obtained. The Health Secretary may write letter to the
i district Collectors to provide support in this regard.
i

Medical Officer of PHC should organise meetings with9.4*

their support inobtainPanchayat Samiti members to*
organising effective coverage.(

(4
( specia14 receivewilloutbreaks/epidemicsFocal9.5(

attention and immediate steps will be taken for early(
i* throughtreatmentdetection prompt massandcase

* clinics; andmalariaestablishment ofandsurveys
* initiating anti-larval measures and insecticide spray.(
a

work has notThe contract system for executing spray9.6
Spray operationsabandoned.it beworked thus may

(
spray squadstime and therestricted toshould be(

should be adequately trained. Additional squads should

be created for difficult areas as per the requirement.
ratethelabour,hiring thethe daily wages ofFor

committee consisting ofbyworked outshould be a
MedicalChief &Pramukh,Ziladistrict Collector,

81



(V
( HealthMedicalChiefDeputyOf f icer andHealth(

Officer (Malaria).(

(

< be0 alsoshouldfor sprayschedulemonitoringA9.7
should be conductedprepared. The monitoring of spray

TheCM & HO(M).DPHS and Dy.by Malaria Inspector,
I

carried out whichEntomological monitoring should be
bio-nomicsvectorstudies,larvalandinclude adult

■J insecticides and quality of spray.and resistance to
i

organise regularbe requested toshouldROHFWThe9.8
districts.studies in the priority

take overis willing tothe panchayat systemIn case9.9
ChiefDy.insecticide spray,ofthe respons ibi1ityiJ

all(Malaria) should provideMedical & Health Officer
andequipmentsnecessary3 andhelptechnica1(

(

' Surveillance: .10
( stonebe the cornerDetection (PCD) may10.1 Passive Case

collected atslidesbloodallandsurveillancein
should be examinedhospitals and dispensariesCMC,PHC,

tobe givenpreference mayThebasis.priorityon
and massFTDsub-centres,fromcollectedslide

be effectivelysurveys.
outtrends,diseaseformeasurethe proxyused as

effectiveness of the programme.breaks and

J
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supervision of spray operations.

The passive case detection may



(
1

(
detectionactive caseload permits,> work10.2. Wherever(

> ( through MPWs.(ACD) be carried out
()
(

in reporting of results of) There should be no time-lag10.3(
madebeshouldresults( Theexamination.blood

< whereinstitutionstheatdaysame/nextavailable
i

available, and within a week(
3 initiateto< where(

action.(
[

5 (
In all institutional P.10.4A (

of completeexamined again afterbe3 detecting early evidencetreatment. This will help in(
3 (

towards drug resistance.3 (
(

bydone( beshouldslidesbloodof10.5 A5 ( verify thehealth officials tosenior technicians and(
the quality of work.results and check5

(
Bio-environmental measures( 11.

bio-togivenbeshould nowemphasis11.1 Greater
where vectorenvironmental control measures

chemical insecticides hasresistance to
theFurther,future.in the nearor( prohibitive

cost of chemical(
( from toxicity.not freeand these are

control measures,bio-environmentalofFor adoption
offeasibilitybodies,waterofstudiesdetailed

3ar 83

<4

especia1ly
either emerged

sample check

laboratory facilities are
such facilities are not available,

likely to emerge
insecticides has become

Falciparum cases, blood slides 
rad ica1

I

a week



V
( vector bio-nomics and community
< Inand there participationawareness(

beenhasthis approach( studies,experimentalmany
( Further,effective and acceptable.costfound to be(

closerequires acontrolbio-environmenta1i

Y education,sectors namely;( collaboration with other
(
(

local bodies, panchayats(
( coordination at theThis should require(

and intermediate levels.state(*

be constitutedCoordination Committeeleve 1i
statechairman and thewith the Health Secretary as

obtain effective•« member secretary tomalariolcgist as
of all related sectors.participation(

J <

(
' tankas'11.2 The household

have been found to be an
householdthewithinvectorofand(

premises. To

Alternatively,be impracticable.toseem
guinea wormforusedsuccessfullybeingiswhich(

larvicide in these 'tankas'<

in recommended doses.
it is suggested to encourage

people to make these 'tankas'
the water inlet.- Itsuitable lid and fine wire mesh at

84
i

agricultural, irrigation, public health
and NGOs and people at large.

need specific mention as they 
of breeding

availability
prevent mosquito breeding, the Committee

! clean and dry-up these 'tankas' atleast

engineering,

engineering measures,

recommends to
week by the people themselves, though it may

Temophos,
once in a

• As a

a high level

long term measure,

important source

control, may be used as a

A state

are essential.

mosquito proof by fixing



(

(
provide subsidy throughtoconsideredbe( alsomay

( which is alsoRural Development department
(

rural sanitation.(
(

( Administrative and Logistics Support12 .< considerseriouslyshouldgovernmentstateThe(
throughimplementationsmooth programme> facilitating

thetoflexibilityadministrative> providing requisite( inHealth Services, particularlyDirectorate of Medical &(
reconsidershouldGovernment( Thef inance.ofthe area

Medical & Healththe Dy Chieftorestore financial powers( should workhowever, theythe district level,Officers at
J district Chiefand control of the( under direct supervision

(
Medical & Health Officer.(J

(

of healthof various categories(

( and additional staffimmediately filled
should be provided.at the-5

*
effectiveforcrucialisstaffofMobility4

. Government

of vehicles
must

&of Medicalfor(Jeeps and Trucks)
review ofAHealth has already< so asof vehicles(
keeping invehicles toto reallocate

covered by spraybeview the population to
andsupplyinsecticidetravelled,betodistances

I□ 85
□
3

initiate immediate steps
which the Directorate

submitted the proposals.
be carried out

engaged in

supervision to be provided.

The vacant positions

pervision of the programme 
for the purchase

operations,

implementation and su

personnel should be
zonal and district level

district-wise requirements
different districts
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13. Revision of Malaria Control Strategy(

(0 example by makingState setThe hasGovernment an
( malaria in thespecial provision of controlforfunds(

districts ofin selectedepidemic situationrecent(

( is very much to be appreciated. The costRajasthan. This-!v

incurred because of morbidity and mortality due to malaria(

malaria(direct/indirect) Investmentvery heavy.is on
control is an investment on human resource development on

industrial andagricultural,which totaldepends the
thein Hence,productivity the State.service sector

malaria high priority andprogramme requirescontrol a
theofin all sectorscommitmentsustained political(

deterioratingof fastspecially becausegovernment,

the national level duringsituation in the state and at<
( last few years.

(

13.1 Government initiatives(
theofisolatedis theMalaria control concernnot
thepartnership ofrequireshealth Itworker.

c involvement of those engaged in*7 community members and
and water supply,environment in general;education,

and community development in particular.sanitation
Malaria control must be an integral part of national(

nationaloverallwellhealth development asasi

Keeping in view the above observationsdevelopment.
it ismade in the Global strategy for malaria control,

initiatesIndiaofimperative Governmentthethat
alternative malariadevelop and adoptsteps to an

Thelevel.national grouptheatcontrol strategy

3 t 86
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(
(

developing an( toadditioninrecommends that
( thelevel,statethealternative atstrategy(

of Health & Familygovernment may request the Ministry(
take necessaryIndia toofWelfare, Government

This is all the moreimmediate actions in the matter.(
emerged for review of drugessential as a need has nowi

and insecticidal policy urgently.

Providing Guidance for Selecting( 13.2
i

malaria< ofrevisionneed foris urgentThere an
specific malario-localbasedcontrol strategy on

climatic, topographic characteristicsmetric indices,
J such manpower,asofavailabi1ity resourcesand(
J This has become all the morelogistics and financial.(
3 essential because of changing epidemiology of disease,
3 andinsecticidesofrising costbionomics,vector<J emerging insecticide and drug resistance.
1 recommends following stratification andThe Committee•5 malariaef f ectiveforundertakenactions beto3

endemicity ofstratification considerscontrol. The
Falciparum proportion-, epidemic proneness,malaria, P.3

populationresistance,resistance,drug vector
( climatic and topographic conditions.characteristics,

beendistricts havetheabove parameters,• Based on
s cratum,eachforandstrati f ied in stratathree

beenactivities havecontrol'specific malaria
thatthe Committee strongly feelsproposed. However,
eachdisease,loca1isedandf oca 1malaria being a

3 87

I

Stratification for 
Malaria Control Measures



(
V (

( own
( parameters indicated above,
(

take appropriate malariaarea(
( control activities.

and respective actions

have been presented in tabular form below:(
c
(

(
0 I

(

(
(
1
(15
(

3

3
88

□

information on thedistrict should develop its
for all the PHCs in its

to stratify them and

The suggested stratification



GC'U (> <juU U <J

1ACTIONS
parametersSTRATUM DISTRICTS

and case
■k

I A
Effective*

indoor*

★

k

deathsinvestigateTo*
movement

k

•k

k

I B

reviewHold periodick

k

k

11

89

i

Tribal 
Districts

for 
and"controllingCapacity development 

forecasting -
epidemics

1 I(J O

Desert 
districts

Banswara,
Dungarpur,
Udaipur,
Pajsamand, Sirohi,
Chittorgarh and
Bhilwara

To monitor population
Introduce bio-environmental 
measures for vector control

Extreme climatic 
conditions, varying 
rainfall, low population 
density, high endemicity 
of malaria, high P.F. 
Ratio, reports of some 

and vector 
ep idemic

promote and organise training 
programmes for all categories

Organise effective TEC 
activitieschloroquine

resistance,
proneness, development
projects of new water

High scheduled tribe 
population, scattered 
settlements, hilly/arid 
area, high endemicity of 
malaria, high P.F- rayo' 
unstable malaria,. epidemic 
proneness, reports of some 
resistance to chloroquine 
and vector resistance, 
poor communication.

Organise Mobile Malaria Clinics 
in selected areas

Developing a management 
information and epidemic 
monitoring system

Strengthen surveillance 
management

referral services

Effective supervised 
residual spray

Jaisalmer, Barmer, 
Bikaner, Jalore, 
Jodhpur and Pali



<U J

★

in areas with API 2★

★

*

A

Personal protection★

90

Activise private sector for 
disease management and 
reporting of malaria cases

Focal spray 
and above
Introduce bio-environmental 
measures
Anti-larval measures through 
panchayat system

II 
Desert 
and semi- 
arid 
Districts

L J . 
if

Ganganagar, 
Hanumangarh, 
Churu, Jhunjhunu, 
Sikar, Nagaur, 
Jaipur, Dausa, 
Alwar, Ajmer, 
Sawa imadhopur

Effective 1 EC measures for 
community participation and 
awareness

Better health 
infrastructure, extreme to 
moderate climate, low 
endemicity, low P.F.ratio, 
low epidemic proneness, no 
reported vector 
resistance, no reported 
resistance to chloroquine, 
better communication



• *>cG<3

m

Selective vector control★

A

To hold periodic meetings■k

To organise trainingk

k

k

Investigate deathsk

for project★

IEC activities* Organise

91

Monitor drug and insecticide 
res i stance

Hilly and 
Semi-arid 
Districts

Bhcratpur, Kota, 
Jhalawar, Baran, 
Dholpur, Bundi, 
Ajmer and Tonk

* Introduce bio-environmental 
and water management measures

* Detection and treatment of 
malaria cases by peripheral 
health services and 
pract i t ioners

i u Ou u u a tj

Legislative measures 
areas

Better health 
infrastructure, low/ 
moderate endemicity, high 
P.F. ratio, infrequent 
epidemic situation, new 
development projects, high 
to moderate rainfall Monitor population movement

Personal protection measures



Special Containment Programme for P. Falciparum13.3

wakeIn Falciparumof high preponderance of P.(

( infection potential drug resistance severalinand
(

desert and tribal districts, P. Falciparum containment

activities intensified. include;Theseshould be

theiridentif ication Falciparum andof P. cases

monitor theand follow ofmanagement, cases,up

investigate all P. Falciparum deaths, and focal spray

in the affected populations.J

for vector bionomicsregular studiessuchIn areas,

should beresistanceresistanceand drugandv
conducted.

13.4(
(

desert andThe Committee
highwhich haved i strlets inborder the state

of P.incidence high preponderancemalaria,of

potential drug resistance and otherFalciparum withJ
operational constraints should be considered for 100%

ofin caseassistance by the Government Indiaof as

state governmentnorth-eastern The maystates.

consider taking up on this issue with the Ministry of

Government of India and theHealth & Family Welfare,

NMEP.

13.5 Assistance from International Agencies
□ makesis governmentIt understood thethat state

□ 92

3 (
£

100 % Central Assistance for tribal and desert 
districts

strongly feels that tribal,



(

(
funding from bilateralefforts to seek cooperation to(

industries,(

( healthpower projects,(
that the state governmenthospitals. It is suggested(

( consider funding of public health programmes' may also
( assistancethrough similar'V controlmalariasuch as(

priority basis.similar bilateral agencies( from

14 .(
The Committee felt that the malariai

( The larvicidalshould be streamlined.in the urban areas
i

‘W in the municipaloperations and<

should be implemented by theareas
of fever casessurveillance and medical managementand the(3 municipa1Thedepartment.( healththebydonebe

implementation of bye< theadministration should enforce5 < breeding placesdirected towards preventing/reducinglaws<
theSchemeexisting Urban Malaria( theUnderof vectors.
theviewinaugmented keepingbeshouldstafff ield(

Further it*
of the urbanbe considered tomay

municipalthefunding, toincludingmalaria
thewith

suggested earlier.

3
i1 andadequatewithoutsucceedcan, No programme

initiatedbemustImmediate stepseffective IEC support.
andfamilyind iv idua 1,theatincreasing awarenessfor

□ 93

Strengthening of Urban Malaria Scheme
control activities

bio-environmental control
municipal administration

on a

expansion of urban limits over
transfer implementation

health department as

scheme,
bodies/corporations, keeping medical management

a period of time.

15. IEC Support

and international agencies for setting up 
infrastructure development and



( utilisation of services and to>) (
( encourage
(

(
the health sector. The Committeer

for increasing awareness,< implement effective IEC strategy
r people's■>) and to ensureutilizationserviceshealth

in malaria control activities especially drug
( distribution

personal protection.
in

0 must be allocatedAdditional funds under the NMEP/MPO
mediaMasseffectively.activitiesorganising IECforJ

should
BarmertheorganisedCampaign, asChetnaThe Jan

other affected areasshould be organised in thedistrict,
inter-personalandapproachfocusing groupwith on
such as UNICEF,international agenciescommunication. Even,

could be approached tor special assistance,
involvement ofthrough the5 programme

control measures against

Incidentally,malaria.includingdiseasesbornevector
indiseasedebilitatingandkillerrea 1malaria is a

V! Legislative Measures16.
0 being undertaken inNew development projects

which investments

1

mediumandminingprojects, cement,

94
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community level, to enhance
community participation. Rajasthan is privileged 

functional IEC Bureau in

on malaria.provide adequate coverage with messages 
in

participation
insecticide spray, environmental measures and

as was done for

children and pregnant women.

NGOs (SWACH) for bio-environmental

are now

guinea worm control

the state. Some of the project areas in
are being made include: hydro and thermal power, irrigation 

and large scale

to have an independent and fully
recommends to develop and



(
policy of environmentaltheindustries. Keeping(

consider adoption of(
(

legislative(
inter-and to ensurediseasesmosquito borne(

hasmalariao fr Thecollaboration.sectora1
< mosquitogenicofcreationtoduerapidlydeterioratedv (

proj ectdevelopmenta1oftheunderpotential

activities. Under such
for

prevention
generat i ngfor'V respons i blesectorwithlietherefore

at their cost.malatiogenic conditions

Role of Panchayats17.
controlmalariainofInvolvementJ in view the

*
recent
decentralisation ot power.

asmalaria*
of insecticides and

sectora1 CoordinationA Inter-18 .
thusdiseasemu 11 i. Malaria

sectorsinvolvement of many
Bodies,LocalHealth Engineering,Public

AsHealth Department.
inter-sectoralensurebemust

ia control activities from

state level to the grassroots

95

human/project activities and the
and control of malaria and vector

primary responsibility
control should

requires

such, steps 
coordination for integrated malaria - 

leve1.

Irrigation, Education and Medical & 
initiated to

situation

control activities such 
mobilisation of people.

protection, the state government may
environmental management for

activities may be
Panchayati Raj Act which provides

The panchayat may
drug distribution, spray

measures regarding

impact
situations malaria is generated by

factorial
including; Rural Development,

Agricultural,

be involved in

in view

is a

panchayats
seriously considered keeping

more autonomy and

control of



(

(
19. Involvement of Voluntary Organisations(

( The Non-Governmental Organisations have an important
(

in general and malariarole to play in the health sectorx (

0 beenhaveorganisationsin pa rt icu lar. Thesecontrol(

< activities by thex involved in various population programme
i ininvolvementtheirbutand health department,medical

recommendsCommitteeThe1 imited.ishealth programmes
Non-Governmentaltheparticipation ofincreased

The activities that canin malaria control.Organisations
IEC andinclude:be undertaken by these organisations may0 diseaseanddistributiondrugmobi1isat ion,social

insecticide spray,forpeoplemobi1isemanagement,

bio­inespeciallyresearchoperationsmonitoring, and

environmental control measures.

^7
Operations Research20.

initiatingrecommends5 strong 1ycomm i t teeThe
The operationscontrol.operations resea rch i n

developing alternative malaria5 research may be conducted in
use

ofinvolvementanddistributioninsecticides, drug
ofsystemsotherandpractitionersindigenous med ica 1

It is recommendedmedicines such
feverbe treatedthe Ayurvedic dispensaries asthat all

treatment depots (FTDs).

CentreResearchMalariaorganisat ionsThe
undertake experimental projects in(ICMR) be requested to

96

k

X10

control strategies, bio-environmental control measures, 
of impregnated mosquito nets, alternative drug therapy and

ma lar ia

as Ayurved and Homeopathy.

such -as



(

<
studies on drug(

( and vector resistance, alternative surveillance strategies
(

situation,and their effectiveness(

done to preventedible oil,( Effectiveness ofetc.
and Jaisalner districts,

(
termlonghaveitevaluated maybeshould also as

V’ implications for

v)
•o
•o :!

3
3
3

3
3
3
5
3

3
3 ,

□ , 97

(
.

(
2 ,

■e
malaria control activities.

as was
in monitoring malaria

mosquito breeding in the Barmer

bio-environmental measure on pilot basis,
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( CHAPTER 7) ( IMMEDIATE ACTIONSRECOMMENDATIONS FOR(
(J

of malaria in
of

the month of
recommendsmalaria, the group

J for immediate actions:

and0 theendorsesCommitteeThe1.
programmecontrolmalariacrashtheofadequacy
recommendsandGovernmentStatethebylaunched

in Jaisalmer and Barmercontinuation of this programme

districts.

i
departmentalappoint ashouldGovernmentState2 .5 the ongoingmonitorandrev i ewtoTechnica1 Group

controlnecessarysuggestands 1 tuat ionmalaria

measures.

theviewinand keepingconsideration4 seriousAfter3 .
and1994in October4 insecticide sprayofinadequacy

recommends angroupthetransmission,persistent
Residual Insecticide spray4

additional round of Indoor
it shouldHoweverdistricts.in Jaisalmer and Barmer

andis donebe ensured that the spray
topriortrainedadequatelyisthe man-power

pproval from theAn a
pendingHowever,beDelh i mayNewNMEP,
provideshouldgovernmentstatetheapprova1,

□
98

systematically

(
> <

J -

undertaking the spray operations.
obtained.

appropriateness

Keeping in view the impending resurgence
and perpetuating problemMarch and April
following short-term measures



(
Thestrengthened.disease beThe must4 . management

( District Hospitals, CHCs, PHCs must be fully equipped
('V

with necessary drugs and equipments. Indoor facilities(
( and complicated ofadmissionfor of casessevere
(

malaria must be kept in readiness.
i

<

i beinfection shouldpatients P.FalciparumThe5. of
ofChloroquine and 45 mg.treated with of1500 mg.

notaction. Thoseline. Primaquine f irst ofas a
givenbeshouldthisresponding drug therapy,of

Sulphalene and Pyrimethamine in thecombination oft

i In view of persistent gametocyteinstitutions only.
J presence in blood films in
J allthree or more completed radical treatment cycles,
3 andJaisalmer Barmerinfections inFalciparumP.

districts should be treated with 75 mg Primaquine to
in P.is done

4
An approval from the NMEP, Delhi may beVivax cases.3

in the drug policy recommendedobtained tor changes
pendingHowever,special circumstances., under such
provideshouldgovernmentapprova1, the state

ofadditional requirementstheforfundsnecessary
(

drugs.(

beclinicsmalaria maymobileis proposed6. It that
in thetreat patientdiagnose andestablished to

villages itself.

99

■

a

■o

be given over a

afebrile cases even after

period of five days as



slides examination
7.

indeveloped under the
be maintained.these two districts must

I
* p.Falciparum8 .

followed up untilshould bedeveloped and the cases
the parasite clearance.

intensive IECto mount anneedurgentisThere an9 .
ShivirChetnaJanThedistricts.thesecampaign in

continued and alsodistrict may beorganised in Barmer
this,Besidesdistrict.Jaisalmertheininitiated

communicateshould be fullymediamass
adoptandawarenessincreasetomessagesIECthe

requisite malaria control measures.
3

break the man-mosquitoimmediate need to10.
Householdsvillages.andhouseholdstheincycle
regularly.dried upandcleanedbeshouldtankas

larvicidal in thebe used asAlternative, Temophos may
recommended doses.

5 malnutrition caused byandanaemiaviewKeeping in11.
vitamin Ashould be givenchildrenthe youngmalaria,

iron folic acid.solution in addition to

crashthe■ indevelopedsysteminformat ionThe12 .
be maintained.I

0

1000

The surveillance, including blood
crash malaria control programme

There is an

A follow up mechanism for

programme must

exploited to

cases must be
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(
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(
(

Sr RSPRABERAPI%PFPrRainfallPopu 1 a t i-onYear5 f

3

3

DISTRICT

o

4 .

3

£

DAUEA 
0 
0 
0 
0 
0 
0 
0 

874393 
874393 
874393 
1010883

767.60 
319.00 
675.00 
665.00 
454.00

700.00 
985.00 
665.00 
621.00

836.10 
360.80 
992.70 
429.70 
571.00

110421 
105529
90.667 
112897 
152637 
148242 
181976 
166701 
213011 
200812 
196441

182200 
134547 
84757 
83206 
113702
81640 
110400 
105284 
185852 
134604 
154851

BSE MALARIA
CASES

0
0 
0 
0 
0 
0 
0 

46101 
86256 
76279 
79349

69884 
66206 
60840 
48687 
55649
58493 
63601 
67868 
87311 
64525 
71077

7305
4239
2476
2849
5170
3954
2432
898
890
977
1966

6900
7609
2486
484
1112
808
1814
2808
13763
12293
8989

185
2792
415
75

197
130
724
369

3590 
4002 
1227

4.50 
2.61 
1.53 
1.44 
2.61
1.99
1.23 
0.39 
0.39 
0.43 
0.86

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.20 
0.99 
0.48 
0.28

14.16
10.25
6.45
6.01
8.21
5.90
7.97
6.39
11.29
8.18
9.38

6.81
6.51
5.59
5.69
7.70
7.47
9.17
7.29
9.32
8.78
8.55

0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.27
9.86
8.72
7.85

6.62 
4.02 
2.73 
2.52 
3.39
2.67
1.34 
0.54 
0.42 
0.49 
1.00

3.79
5.66 
2.93 
0.58 
0.98
0.99
1.64
2.67
7.41
9.13
5.80

8.29 
4.10 
1.95 
0.53 
0.59 
0.93
0.94 
0.62 
0.59 
1.00 
0.93

1.42
0.69
0.11
0.05
0.38
0.19
0.08
0.04
0.08
0.05
0.20

0.10 
2.08 
0.49 
0.09 
0.17 
0.16 
0.66 
0.35 
1.93 
2.97 
0.79

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.05
0.13 
0.03 
0.09

1.97 
0.73 
0.18 
0.06 
0.11 
0.14 
0.28
0.22 
0.54 
0.15 
0.33

ALWAR
1621987 
1621987 
1621987 
1983496' 
1983496 
1983496 
1983496 
2286701 
2286701 
2286701 
2296580

671.30
447.40
736.30
558.20
546.00

5793 
2717 
1189
256 
328 
546 
598 
422 
515 
648 
663

0
0 
0 
0 
0 
0
0 

172 
867 
420 
288

0
0
0
0
0
0
0

22
113
26 
68

23.75
17.89
9.34
11.33
19.21
15.20
29.43
35.55
92.04
15.43
35.75

9.90 
4.64 
2.03 
0.44 
0.56 
0.93 
1.02 
0.56 
0.69 
0.87 
0.88

11.94
11.32
10.40
8.32
9.51
10.00
10.87
9.07
11.67
8.62
9.48

0.00 
0.00 
0.00 
0.00 
0.00 
0.00
0.00 
0.37 
1.01 
0.55 
0.36

1571
726
100
59 

575 
277 
154
66

161
96

396

1376
486
111
29
63
’83
176
150
474
100
237

0.00
0.00
0.00
0.00
0.00
0.00
0.00
12.79
13.03
6.19

23.61

DISTRICT
1984
1985
1986
1987
1988
1989
199 0
1991
1992
1993
1994

2.68
36.69
16.69
15.50
17.72 
16.09 
39.91 
13.14
26.08
32.56
13.65

5.36
5.79
1.89
0.35
0.80
0.58
1.31
1.71
8.36
7.47
5.44

District-wise Malario Metric Inciice 
1984-94, RAJASTHAN

21.51
17.13
4.04
2.07
11.12 
7.01 
6.33 
7.35
18.09
9.83
20.14

3 .
1984
1985
19 8 6
1987
1988
1989
1990
1991
199 2
1993
1994

1. district
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

bharatpur
1287120 
1313214 
1313214 
1384329 
1384329 
1384329 
1384329 
1646501 
1646501 
1646501 
1651584

- DHOLPUR
585059
585059
585059
585059
585059
585059
585059
748326
748326t
748326
749479

2. DISTRICT
1984
1985
1986
1987
1988
1989
1990
1991
19j2
199 3
1994

Annexure- I



I
f Page 2
(
( SERSPRABERAPItPFPFRainfallPopu1acionYear
(
(
(

‘O (
I

I

(

DISTRICT

a

BSE MALARIA
CASES

9.
1984
1985
1986
1987
1988

8.
1984
1985
1986
198 7
1988
1989
1990
1991
1992
1993
1994

SIKAR
1445501
1445501
1445501
1540877
1540877
1540877
1540877
1836572
1835572
1836572
1842514

694.50
561.00
442.00
493.00
661.00

381.00 
337.00 
509.00 
401.00 
450.00

468.00
344.00
464.00
296.00
525.00

278.00
159.00
336.00
227.00
350.00

221672
252562
211320
220092
227807
198024
221553
158967
186737
181266
246336

3532
77577
95410
119832
130482
101345
112436
106479
116110
127652
177851

220812
280408
191814
191194
170250

80551
75850
67837
70210
67488
74206
76015
64729
95455
83980
46187

10838
9000
4240
1270
238

3425
3840
1482
1100
764
889
785
589

1166
526

4068

4884
3611
1516
1032
686
827
800
674
662
761

3100

1183
702
300
875
139
127
141
89
82
78

648

1887
1344
1277
799
565

1114
2043
1120
7237
3675
1309

211
245
454
40
68
91
94
35

251
72 

1482

2810
1463
290
32
15

516
310
45
13
18
28
75
40
128
57

843

17
0

15
15
12
11
16
8

457

95
47

6.16
6.38

30.63
3.64
8.90
10.24
11.97
5.94

21.53
13.69
36.43

8.03
6.70
5.67
0.00 

•10.79 
11.81
8.51

12.36
19.51
10.26
70.52

10.57
8.58
2.97
1.26
2.62
3.39
9.38
5.93
19.34
7.49

27.19

5.94
5.21
5.87
2.13
4.96
12.03
25.70
11.52
51.18
12.46
13.37

25.93
16.26
6.84
2.52
6.30

1.07
1.11
0.43
0.32
0.22
0.25
0.22
0.15
0.30
0.14
1.05

3.86
2.86
1.20
0.82
0.54
0.65
0.63
0.43
0.42
0.49
1.96

0.82 
0.49 
0.21 
0.57 
0.09 
0.08 
0.09 
0.05 
0.04
0.04 
0.35

2.25 
1.60 
1.52 
0.95 
0.67 
1.33
2.43 
0.93 
5.99 
3.04 
1.08

5.46
4.54
2.14 
0.64 
0.12

11.13
14.13
9.67
9.63
8.58

6.47 
6.84 
5.38 
4.01 
5.22 
4.51 
6.39 
4.70 
5.39 
5.58 
7.75

9.59 
9.03 
8.08 
8.36 
8.03 
8.83 
9.05 
5.35 
7.89 
6.95 
3.81

1.55
1.52
0.70
0.50
0.34
0.45
0.35
0.37
0.62
0.29
1.65

5.97 
4.18 
2.23 
2.04 
1.04 
1.45 
0.99 
0.92 
0.78 
0.87 
2.53

0.90 
0.31 
0.73 
0.11 
0.13 
0.13 
0.08 
0.07 
0.06 
0.36

2.34
1.77
1.88
1.14 
0.84 
1.50
2.69
1.73
7.58
4.38
2.83

4.91
3.21
2.21
0.66
0.14

0.10 
0.10 
0.21 
0.02 
0.03 
0.05 
0.04 
0.02 
0.13 
0.04 
0.60

0.63
0.36
0.07
0.03
0.03
0.05
0.09
0.05
0.15
0.07
0.69

2.69
0.06 
0.02 
0.00 
0.01
0.01
0.01
0.01
0.01 
0.01 
0.26

0.14
0.09
0.11
0.02
0.04
0.18
0.69
0.20
3.88
0.55
0.38

1.27
0.52
0.15
0.02
0.01

81840
86453 
67986 
50650 
65962 
57040 
80775 
73572
84406 
87278 

122694

112
70
75
17
28

134
525
129

3704
458
175

JAIPUR
3188330
3459300
3459300
3459300
3505210
3505290
3505290
3844864
3844864
3844864
3871445

6.95 
7.30 
6.11 
6.36
6.50
5.65
6.32
4.13
4.86 
4.71 
6.36

6
35 

.57 
i.48

7 .
1984
1985
1986
1987
1988
1989
1990
1991
1992
199 3
1994

JHUNJHUNU
1264000
1264000
1264000*
1264000
1264000
1264000
1264000
1565488
1565488
1565488
1582421

0.24 33.49
5.37
6.60 
7.78 
8.47
6.58 
7.30 
5.80 
6.32 
6.95 
9-. 6 5

6. DISTRICT
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

DISTRICT - SRI GANGANAGAR
1984514
1984514
1984514
1984514
1984514

5. DI STR I CT
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

DISTRICT - BIKANER
840059
840059
840059
840059
840059
840059
840059
1209107
1209107
1209107
1211140

*
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(

(
5 ( SFRSPRABERAPI%PFPFRainfallPopu1at ion.1 ( Year

(
(

(

v>
K)

o

0

0

□

0
0

o

o
JALORE0

3
...

1039.40 
164.00 
745.00 
394.60 
717.00

266.00
230.00
354.00
223.00
301.00

368.00 
305.00 
394.00 
511.00 
376.00

739.80
49.00

413.00
386.00
653.00

107.10 
129.50 
232.60 
370.70 
192.00

143115
150175
158710
162823
151977
164938

33827
39360
38843
55000
87889
82117
123629
74632
106672
86201
156171

86325
90715 
80400 
73934 
77662
68766
67632
59922
67675 
69980 
89581

15325
13666
14300
18321
19579
19608
29647
21579
20000 
36233 
81963

BSE MALARIA
CASES

1040
1752
566
207
1710
8133
19322 
11033 
12218
5508

376
223
218
984
559

4889

2861 
3815 
1710
577
644 
1097 
1556 
1211 
1483 
1707 
5457

■ 618
370
152
100
335
557

2007
301

3695
3131

244
412
319
370 

7131 
4949 
7058 
2407 
2103 
1536 
5364

7
36
55

137
32

292
59

1249

15
12
12

291
35

338

203
101
43

3.99
5.38
5.50

29.57
6.26
6.91

7 . 10
2.65
2.51
1.21
5.59
5.01
8.80
2.64
19.69
3.46

22.89

9.71
17.58
10.07
16.43
11.35
28.32 
34.01 
11.07
34.23
15.18
49.15

5.02
5.68
1.97

16.00
4.48

22.98
20.73
29.57
42.41
51.17
67.63

6.97
7.28 
11.60 
11.08 
31.27 
14.35 
30.07 
13.13 
47.98 
30.53 
49.33

0.93
1.57
0.51
0.19
1.53
7.27
17.27
7.70
8.52
3.84

24.35

0.19
0.11
0.08
0.38
0.21
1.86

0.27 
0.45 
0.35 
0.41 
7.87 
5.46 
7.79 
2.11 
1.84 
1.35 
4.69

7.21 
7.57 
6.06 
6.22 
5.80 
6.29

7.34
7.70
6.83
6.28
6.59
5.84
5.75
3.89
4.40
4.55
5.80

3.73
4.35 
4.29 
6.07 
9.70 
9.07 
13.65
6.54
9.34 
7.55 
13.67

0.26
0.15
0.14
0.60 
0.37 
2.96

3.31
4.21
2.13 
0.78 
0.83 
1.60
2.30 
2.02 
2.19 
2.44
6.09

0.72 
1.05 
0.82
0.67
8.11 
6.03 
5.71
3.23
1.97
1.78
3.43

0.01
0.01 
0.01 
0.18 
0.02
0.20

0.24
0.11
0.05
0.01
0.05
0.08
0.20
0.05
0.43 
0.08 
1.39

0.20
0.15
0.02
0.09
0.08
0.65
1.40
0.41
7.83
4.42
14.96

0.13 
0.35 
0.07 
0.04 
0.21 
2.08 
4.13 
1.18
2.58 
0.62 
5.06

1984514
1984514
2618914
2618914
2618914
2622777

76843
88879
77317
91600
90345
110781
159242
103042
162377
133791
339615

17
30
37
41

2230
710 

2122
316 

1009 
469 

2646

3.71
1.60
0.66
0.43
1.39
2.31
8.33
0.88
10.75
9.11
52.77

2.43
3.24
1.45 
0.49 
0.55 
0.93
1.32 
0.79 
0.96 
1.11
3.54

4.03
2.71
1.06
0.55
1.71
2.84
6.77
1.39

18.48
8.64

0.05
0.08
0.10
0.07
2.54
0.86
1.72
0.42
0.95
0.54
1.69

11 .
1984
1985
1986
19 87
1988
1989
1990
1991
19 92
1993
1994

1989
1990
1991
1992
1993
1994

13 .
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

1.35
1.97
0.73
0.23 
1.89 
7.34

12 .
1984 
198 5 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994

10.
1984
1985
19 66
1987
1988
1989
1990
1991
1992
1993
1994

101
308
57
34

194 
2303 
6571 
1221 
4182
836 

34941 17172

10.71 
7.52 
4.12

23.66 10.29

DISTRICT
905688
905688
905688
905688
905688
905688
905688 
1141604 
1141604. 
1141604 
1142563

31
21
3

16
15 

128 
416
89 

1567 
1602 

18129 12261

9.19
5.89
6.19
7.93
8.12
8.13
12.30
6.28
5.82

10.54
23.86 22.12

DISTRICT - BARMER
1118892
1118892
1118892
1118892
1118892
1118892
1118892
1433351
1433351
1433351
1435222

DISTRICT - JAISALMER
166667
231869
231069
231069
241069
241069
241069
343618
343618
343618
343517

6.87
7.94
6.91
8.19
8.07
9.90
14.23 12.13
7.19

11.33
9.33

DISTRICT - CHORD 
1176471 
1177821 
1177821 
1177821* 
1177821 
1177022 
1177022 
1539470 
1539470 
1539470 
1543211

R §
■
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(
o SFRSPRABERAPI%PFPFPopulation RainfallYear

(

JODHPUR

o

O DISTRICT

SI ROH I'

L

BANSWARA

(

16.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

14.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

CHITTORGARH
1235800
1235800
1235800
1235800
1235800
1235800

PALI
1379141
1390745
1390745.
1390745
1390745
1390745
1390745
1484691
1484691
1484691
1486432

141.00
410.00 

1203.00 
1204.00 
1397.00

1415.40
206.80
931.80
542.20
.691.00

1047.00
304.60
685.80
291.40
649.00

821.00
232.50
526.00
232.00
470.00

99569
118811
126520
165333
182693
157623

118219 
120199 
102314 
100019 
103346 
97645 

125399 
110099 
656940 
595567 
222697

91871
110164
136539
131420
118628
75429

112117
121594
156339
154151
137504

124020
115856
122940
146377
194630
160239
189542
134850
156494
146679
195116

BSE MALARIA
CASES

5163
2869
1989
3217

10706
12097
14608
9746
7957
7339
12264

2318
1974
7889
8263

15535
13677

1377
2829
6971
6183
4200
2315
2381
3085
3026 
3884 
2863

287
259
267
466 

2583 
1975 
4023 
1220 
1849 
1122 
3592

499
876

4274
3717
2255
1155
1160
1594
1345
2143
1429

211
268
705

1402 
4695 
2328

9.34
16.57
6.38
7.27
9.59

23.57
28.89
16.18
37.64
23.83
60.88

7.28
8.31

12.31
5.47

30.99
27.91
28.39
16.69
40.67
25.55
19.53

36.24
30.97
61.31
60.12
53.69
49.89
48.72
51.67
44.45
55.18
49.91

9.10
13.58
8.94
16.97
30.22 
17.02

3.74 
2.06 
1.43
2.31
7.70
8.70
10.50
6.56
5.36
4.94
8.25

0.80
0.70
0.46
1.12
8.00
13.47
9.57
3.71
4.92
5.52
6.01

1.88
1.60
6.38
6.69

12.57
11.07

1.51
3.09
7.63
6.76
4.59
2.53
2.60
2.67
2.62
3.36
2.48

6.97
7.09
6.03
5.90
6.09
5.76
7.40
5.17

30.88
27.99
10.34

8.99
8.33
8.84
10.53
13.99
11.52
13.63
9.08
10.54
9.88
13.13

10.05
12.05
14.94
14.38
12.98
8.25
12.26
10.53
13.54
13.35
11.90

8.06
9.61

10.24
13.38
14.78
12.75

4.13
1.58
1.79
0.40
2.79
6.16
8.34
5.79
5.92
4.07
5.37

4 . 16
2.48
1.62
2.20
5.50
7.55
7.71
7.23
5.08 
5.00 
6.29

1.15
1.03
0.74
1.16
5.95

1.50 
2.57 
5.11 
4.70 
3.54 
3.07
2.12 
2.54 
1.94 
2.52 
2.08

2.33
1.66
6.24
5.00
8.50
8.68

0.39
0.26
0.11
0.03
0.27
1.45
2.41
0.94
2.23 
0.97 
3.27

0.23
0.22
0.22
0.32
1.33
1.23
2.12
0.90
1.18
0.76
1.84

0.08 
0.09 
0.09
0.06
1.84
3.21
1.90
1.21
2.34 
1.56 
1.14

0.21
0.23 
0.56 
0.85 
2.57
1.48

17 .
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

39507
38425
35152
55097
76571
66621
81557
48768
55778
59260
67113

453
397
260
640

4556
7670
5449
3540
3214
3609
3928

456
315
117
29

277
1417
3022
1031

5771
7282

33
33
32
35

1412 
2141 
1547 
591 

1307 
922 
767

5.56
9.03
13.42
14.49
24.13
16.33
27.54
12.52
23.24
15.29
29.29

2.88
1.12
1.08
0.24
1.70
3.54
6.17
3.00

18.27
11.38
5.55

0.54 
0.80 
3.13 
2.83
1.90
1.53 
1.03 
1.31 
0.86
1.39 
1.04

14.32
5.12
8.54
9.07
10.26

15.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

DISTRICT
914180
914180
914180
914180
914181
914180
914180
1154964
1154964
1154964
1155600

DISTRICT
569504
569504
569504
569504 
569504 
569504 
569504 
953324 
653324 
653324 
654029

DISTRICT
1695712
1695712
1695712
1695712
1695712
1695712
1695712
2127552
2127552
2127552
2153483

4883
1901
1834
399

2887
6011

10462
6374

38864 14628
24219
11961

6.94
6.75
6.17
9.67
13.45
11.70 11.51

6.68 
7.26 
5.76 
6.09 
5.85

18. DISTRICT
1984
1985
1986
1987
1988
1989



< Page 5

<
SFRSPRABERAPI%PFM PFRainfallYear

<
(
<

district -(
(
(
c

(
t-

o i

(

c

o

o

o

$

1024.20
583.80
654.80 
692.00 
1205.00

446.00 
679.00 
461.00 
548.00

855.00 
513.00 
858.00 
486.00 
958.00

152337
124921
138383
142128
128377

BSE MALARIA
CASES

5838
4096
4864
4362
5002

965
456
2799
7191
8041
7085
5357
4099
6050
7605
7127

8850
3430
7109 
19866 
18746 
18528 
12580
6105
9700 
13040 
13034

0 
0 
0 
0 
0 
0
0 

1642 
1521 
1765 
2693

1235800
1482267
1482267
1482267
1484190

860.40
479.20
502.50
662.60
812.00

1140 
1373 
1892
727
766
958 
1040 
1363 
3244 
2398 
2838

11.01 
17.78 
27.30 
14.50 
22.40 
22.84 
25.45 
35.72 
38.67
32.15 
30.26

0.00
0.00 
0.00 
0.00 
0.00
0.00
0.00
2.06
1.73
2.25
2.99

0
0 
0 
0 
0 
0 
0 

159 
213 
209 
449

516
519
390
76
102
153
217
688
1344
563
963

37.34
27.93
17.39
20.63
3.40

0.00
0.00
0.00
0.00
0.00
0.00
0.00
9.68
14.00
11.84
16.67

8.20
8.14
10.44
14.84
14.28
100.10
11.46
8.59
9.56
10.37
9.59

3.83
3.28 
3-. 51 
3.07 
3.90

19.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

BUNDI
570217 
570217 
570217 
608104 
608104 
608104 
608104* 
768150 
768150 
768150
770243

1116.00
952.50
819.70
529.40
939.00

93231
63974
87680
82081
93451
59362
73187
70249
72374
84158
91680

0 
0 
0 
0 
0 
0 
0 

79599 
87774 
78375 
90158

4 4 6 62 
50198 
44199 
40396 
55024 
67257 
57692 
58582 
67006 
5 3 4 3 8 
66780

3.76
1.46 
3.02 
8.43 
7.95 
6.68 
4.53
3.00 
4.77 
6.41 
6.23

2.00 
2.41 
3.32 
1.20 
1.26 
1.58 
1.71 
1.77
4.22 
3.12 
3.68

7.83 
8.80 
7.75 
6.64 
9.05
11.06
9.49 
7.63 
8.72 
6.96 
8.67

7.32
5.83
8.36 
9.04 
7.77

1990
1991
1992
1993
1994

266
158

1667
2683
5183
4202
2859
1971
3927
4223
3714

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.93 
1.79 
2.07 
2.81

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.36 
10.32
9.21 
9.42

1.04
0.71
3.19
8.76
8.60

1.16 
1.03 
0.88 
0.19 
0.19 
0.23 
0.33
1.17 
2.01 
1.05 
1.44

974
610
1941
2880
4199
4231
3201
2181
3751
4193
3944

45.26 
37.80 
20.61 
10.45 
13.32 
15.97 
20.87 
50.48 
41.43 
23.48 
33.93

27.56
34.65
59.56
37.31 •
64.46
59.31
53.37
48.08
64.91
55.53
52.11

192904
191875
246143
349886
336613

2777834
318180
174679
194482
211019
200869

0.00 
0.00 
0.00 
0.00 
0.00
0.00 
0.00 
0.20 
0.24 
0.27
0.50

0.50 
0.32 
0.79 
0.82
1.25
0.15
1.01
1.25
1.93 
1.99 
1.96

12.33
8.43
9.34
9.59
8.65

4.59 
1.79 
2.89 
5.68 
5.57 
0.67 
3.95
3.49 
4.99 
6.18 
6.49

2.55
2.74
4.28 
1.80 
1.39 
1.42
1.80
2.33 
4.84 
4.49 
4.25

1.43
0.92
0.61
0.63
0.13

1.41 
0.67 
4 . 10 
10.53 
11.72 
10.33
7.85
4.69
6.92
8.70
8.15

4.72
2.76
3.28
2.94
3.37

0.29
0.25
1.90
3.27
5.55
7.08
3.91
2.81
5.43
5.02
4.05

0
dungarpur

682845, 
682845
682845
682845 
685845 
685845
682845 
874329
874529 
874529 
874549

UDAIPUR
2351988 
2356959 
2356959 
2356959 
2356959 
2775418
2775418 
2034246 
2034246 
2034246 
2093544

2180
1144
846
900
170

13.65
9.37
12.84
12.02
13.63
8.66 11.94
10.72
8.03
8.28
9.62
10.48

- RAJSAMAND
0 
0 
0 
0 
0 
0 
0 

850793 
850793 
850793 
957557

popu1 atxon

21. DISTRICT
1984
1985
1986
1987
1988
1989
1990
1991
J992
1993
1994

20. DISTRICT
1984
1985
1986
19o7
1988
19 89
1990
1991
1992
1993
1994

22. DISTRICT
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994



<
J Page 6<

(
SFRSPRABERAPI' ( %PFpopulation Rainfall PFYear

(
(
(
(
(

(

I (
!<

* (

(

3

*

(W
(
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MADHOPURDISTRICT

i

i

t

<
(

I

0 (
i

840.70

I (

23.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

841484
814484
814484
810326

1046.80
605.40
631.00
1079.00

663.00
773.00
807.00
713.00

660.80
829.20
698.40
759.60
777.00

0 
0 
0 
0 
0 
0 
0 

76332 
89666 
101252 
111522

90625
88950
181429
137760
138295
117691
139921
167925
190897
175637
130119

182953
153613
171385
109736
206441
181630
219642
112154
125960
118817
117670

120199
129517
186487
125971
135417
139216
121109

BSE MALARIA
CASES

3602
2692
2958
4534
6103
5076
3187
1673
2554
3656
4813

6270
2909
2120
1298
3696 
3370 
4196

0 
0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0 
0 

298 
346 
664 
1843

748
663
776
900
1184
519
356
201
210
521
581

111 
129
60
33

101
36 

135 
180 
279 
1^9 
3 54

29.46 
34.86 
43.21 
37.58 
48.25 
41.00 
43.68 
31.02
44.59 
39.56 
40.71

8.96
10.66
11.95
6.11

12.36
3.57 
4.77 
9.75 
9.79 
6.92
15.56

43.81 
41.86 
63.05 
40.89 
32.77 
27.32
32.16 
49.67 
45.07 
43.00 
34.78

10.13 
14.33 
21.70 
16.56 
14.39 
19.17
6.29

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.08 
1.34
2.24 
4.35

3.09
2.29
2.16
2.88 
2.95 
1.52 
0.98
0.68 
0.49 
1.38 
1.49

2.26 
1.68 
1.76 
2.71 
3.60 
2.98 
1.87 
1.38 
2.11 
3.01 
3.94

4.53
1.98 
1.44 
0.87
2.48 
2.26 
2.81

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.07 
11.01 
12.43 
13.76

13.73
15.59
14.29
12.86
14.76
12.75
12.76
10.44
11.91
11.06
10.78

11.49
9.59 
10.19
6.56 
12.17 
10.65 
12.87
9.25 
10.39
9.80
9.64

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.19 
1.22 
1.80
3.16

1.37
1.36 
0.28 
0.39 
0.59
0.86 
2.02 
1.10 
1.49 
1.55 
1.75

1.97 
1.75 
1.73 
4.13 
2.96 
2.79
1.45 
1.49 
2.03 
3.08 
4.09

5.22 
2.25 
1.14 
1.03 
2.73 
2.42 
3.46

0.66 
0.51 
0.65 
0.84 
0.96 
0.49
0.34 
0.20 
0.18 
0.49 
0.56

0.12 
0.15 
0.03 
0.02 
0.07
0.03 
0.10 
0.11 
0.15 
0.11 
0.27

0.53 
0.32 
0.25 
0.17 
0.39 
0.46 
0.22

112649
129700
118909
106996
122823
106141
106190
99739
113838
105667
103160

905
1091
1824
3523

1239 
1210 
502 
540 
817
1009 
2828 
1847 
2851 
2730 
2275

1578 
1127 
1865 
1854 
2000 
1387 
1025
831 

1151 
1572 
1674

635 
417 
460 
215 
532
64 6 
264

0.00
0.00
0.00
0.00
0.00
0.00
0.00
32.93
31.71
36.40
52.31

8.69
8.80
12.67
8.45
9.08
9.34
8.12

2.25 
1.47 
1.51 
2.24 
2.00
1 . 19 
0.77 
0.65 
0.41 
1.25 
1.38

0.86 
0.73 
1.09 
1.69 
0.97 
0.76 
0.47 
0.74 
0.91 
1.32 
1.42

2539
1902
1796
2395
2454
1266
815
648
471
1317
1427

0.77 
0.73 
0.30 
0.33 
0.50 
0.61
1.71 
0.95' 
1.46 
1.40 
1.26

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.39 
0.39 
0.66 
1.65

25.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

5.62
5.39

10.99
8.35
8.38
7.13
8.48
8.59
9.77
8.99
7.21

S.
1611762 
1650205 
1650205 
1650205 
1650205
1650205 
1650205 
1953807 
1953807 
1953807 
1803471

i !

1027.30
714.80
836.00
1113.60
974.00

24. DISTRICT
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

DISTRICT - KOTA 
1591588. 
1601372 
1681372 
1673330 
1696961 
1706152 
1706152 
1212891 
1212891 
1212891 
1220505

AJMER 
1382885 
1472197 
1472197 
1491270 
1491270 
1491270 
1491270

JHALAWAR
820709 
832162 
832102 
832102 
832162* 
832182 
832182 
955510 
955510 
955510 
956971

(

DISTRICT - BARAN 
0 
0 
0 
0 
0 
0 
0

26.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

27. DISTRICT
1984
1985
1986
1987
1988
1989
1990
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SFRSPRABERAPI%PFPFo Rainfall
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o

v)

NAGAUR

0

o

o
o

DISTRICTo
0

0
HANUMANGARHDISTRICT31 .

0.000.000.000.000.0000001994

1991 
>1992
1993
1994

TONE 
747089' 
747889 
747889 
788635 
793635 
783635 
783635 
973118 
973118 
973118 
975004

468.60
656.80
562.10
525.00

609.50
435.20
605.20 
601.90 
522.00

1144830
1188450
199500
186890
191738
183151
155238
172993
203815
212636
238795

124400
137354
138639
179195

179846 
204277 
281161 
108456 
202488 
192047 
174332 
197198 
202586 
190717
199903

BSE MALARIA
CASES

3416
4940
4434
11084

1365
699
269
190
308
426
500
360
1330 
1465 
5000

381
1281
426

2972

306
629
821
541
1246 
1075 
1185
936 
2007 
2062 
6334

34
22
4
4

24
38
81
62

332
83

1291

2.49
3.15
1.49
2.11
7.79
8.92
16.20
17.22
24.96
5.67

25.82

12.00
14.72
13.60
8.15
13.48
15.28
23.75
22.11
37.72 
33.08 
37.86

1.98
2.87
2.57
6.41

0.23
2.63
2.50
3.10
4.67
4.69
5.69
3.22
6.31
6.79
15.64

0.81
0.41 
0.16 
0.11 
0.18
0.25
0.29
0.17
0.62 
0.69 
2.33

7.22
7.97
8.05
10.36

10.67
12.04
16.58
6.31
11.84
11.23
10.19
9.23
9.48
8.92
9.32

11.38
11.68
9.16
11.52
11.94
12.13
13.64
10.00
11.33
10.04
9.07

2.75
3.60
3.20
6.19

0.03 
0.29 
1.64 
2.22 
3.19 
3.35 
4.80 
2.96 
4.93 
5.08 
10.43

0.76 
0.34 
0.10 
0.18 
0.15
0.22 
0.29 
0.18 
0.66 
0.77
2.50

1.14 
0.89 
0.83 
0.54 
1.03
1.20
1.20 
1.04 
2.99 
2.72 
4.88

0.31
0.93
0.31
1.66

0.03 
0.05 
0.41 
0.29 
0.65
0.59 
0.76 
0.54 
0.98 
0.97
2.65

0.02
0.01
0.00
0.00
0.01
0.02
0.05
0.03
0.16
0.04
0.65

84988
87360
68481
90852
94777
95024
106895
97313
110217
97690
88443

300 
3446 
3268 
4146 
6114 
6140 
7450 
5116 
10046 
10800 
24916

967
781
5 66
491
979
1145
1284
1013
3298 
2654 
4313

116
115
77
40 
132 
175 
305 
224 
1244
878 
1633

0.14 
0.13 
0.11 
0.04 
0.14 
0.18 
0.29 
0.23 
1.13 
0.90 
1.85

11.15
25.93
9.61
26.81

87.49
90.83
15.24
13.96
14.65
14.00
11.86
10.87
12.81
13.36
14.99

129.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

1723081
1723081
1723081
2729207

1.29
1.04
0.76
0.62
1.23
1.46
1.64
1.04
3.39
2.73
4.42

473.00 
275.00 
443.00 
323.00 
255.00

30.
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

894.70 
856.00 
796.00 
338.10 
1022.00

BHILWARA
1308500 
1308500 
1308800 
1338600 
1308500' 
1308500 
1308500 
1591236 
1591236 
1591236 
1593128

DISTRICT
1686185 
1696207 
1696207 
1718108 
1710103 
1710106 
1710106 
2137258 
2137258 
2137258 
2144810

102.00
18.25
25.12
13.05
20.38
17.51
15.91
18.30
19.98
19.09
25.42

---
^Year popu1 atioR
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"'8. DISTRICT -
1984
1985
1986

. 1987
1988

■ 1989
1990
1991
1992
199 3
1994
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AHNEXURE III

THE3
’i

VACANTVACANTSANCTIONEDCATEGORY

STATE LEVEL

0

BARMER

JAISALMER

Medical Officers
Malaria Inspectors 
Sector Supervisors

POSITION OF KEY HEALTH
SELECTED DISTRICTS

PERSONNEL THE STATE AND IN 
(PRIOR TO SEPTEMBER 1994)

1308
10483
5487
2010

90
8

46
54

399 
197
60

Medical Officers 
DPHS
Sr DPHS
Malaria Inspectors
Sector Supervisors

25
3
7
Q

76
53
16

3
1
6 
c

10
2 7
10

18
3

26
3 5

178
30
43

326
4
1
5 

224 
102 
4 00 
32 3 
661

12.0
33.3 
8 5.7 
62.5
13.1 
5 0.9 
62.5

7.9
7.4
11.1
2 . 5

23.6
7 . 8
3.8
5.9

32.9

2 0.0 
37.5 
56.5 
65.0 
44.6 
15.2 
71.6

Medical Officers
Malaria Inspectors
Sector Supervisors (male)
Lady Health Visitors
A . N . M .
M . P . W.
Lab. Technicians

4130 
54 
9 

203 
(male) 948 

Lady Health Visitors 
A . N . M .
M . P . W .
Lab. Technicians

(male)
Lady Health Visitors
A . N . M .
M . P . W.
Lab. Technicians
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5 Annexure IV(

( RECEIVED FROM THE GOISUPPLIES3 ( 
ReceivedDemand Item

QtyDateQtyDate(

150.0 lacChloriquin 28.12.92

lac140.56

20.0 lac28.12.92Primaquine

lac18.44

1840 MT

175.0 lac1.3.94

o
D
3
3

1,94,40,570TOTAL
J lac11.77Primaquine

lac46.48TOTAL

o

DDT
BHC

1000 MT
99 2 MT

10.00 
50.00 
1.35

918 MT
22 0 MT
102 MT
60 0 MT 

lac 
lac

lac 
lac 
lac

1994
Choloroquin

15.04.94 
09.05.94 
12.05.94 
22.06.94 
04.10.94 
08.10.94 
18.10.94 
02.11.94 
10.11.94

0.40
1 . 7 0
0.64
1.50
3.20
9.54
16.00
3.50

10.00 

3 . 34 
7.00 
7.00 
0.10 

50.00
4 0.56
50.00

26.05.94 
04.10.94 
14.10.94 
25.10.94 
25.10.94 
28.10.94 
01.11.94 
03.11.94 
10.11.94

10.3.93
12.5.93
19.1.94

31.3.93
12.3.93
22.3.93
23.3.93

5a.- -

29.7.93
16.9.93
21.10.93
29.10.93
21.1.94

] . 00 lac 
lac 
lac 
lac 
lac

36.00 lac
20.00 lac 
15.00 
0.5 0

25.00 lac 
lac 
lac 
lac 

36,55,570

lac 
lac 
lac 
lac ! 
lac 
lac
lac 
lac 
lac


