CHAPTER 3
STUDY AREA AND RESEARCH METHODOLOGY

31 STUDY AREA

South-east Sulawesi Province | one of 27 Erovrnces n Indonesra The area 3
stu(?\/ S Locate 0 E é% southeaisterntzf Uawesi [Sland n. latityde

3rstrrcts 1 municipa %]%lr tncts ane area\r/sl 278&]) Kent ta nSISHEi?on In
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The GDP per ca |ta 1990 at cU re fice 615850 and at 0 tant
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|n| Ratio wes 0.
e poverty by village was 39.16% 327 i ages

el cHeeat'rE't T Sh e s ¢ ge“ebte Wfstttta's .

Centres, centre
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The health status (1992) ie. - IVR was 64 per 1000 life-birth, CVR Was %2
er 1000 life-birth and life expectancy was 6131 years

32 RESEARCH DESIGN
321 Study Type / Approach
The type of this study is historical control evaluation research.
321 Subject Selection
(8).  Population : malaria units at province and dlistricts levels.
(b).  sample size; all malaria units at province and districts levels (total population)
(). sampling Method ; Non-probability (purposive) sampling,



3.2.3 Variables to be measured :
(). Dependent variable : prevalence of malaria (Parasite Rate)
(b). Independent Variables',
(2). Costs of vector control measures

metho
Vector behavior
ziarrg tregtments
. Related socio-economic/ environments: Income and Literacy Rate
(C). Confounders :

.C h t behavior and cult
U Irr)rg]arcntls”g%gv% ngghtj1 W rrc po%lejntlilaT for vector breeding places

3.2.4 Instruments/Tools
The tools that have been used are dummy tables and check-lists.

3.3 CONCEPTUAL FRAMEWORK

Thr stu aims to describe |dent|fy he reIatronsh/g hetvveen Costs
outcome contro m Ures {rom provi ers Pect Or recommendin
actions. Tl roa concerns o e stuay are presented in Houre 3
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Figure 3.1, Framework of the research
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. The possible relationship between outcome of VCM (PR) and vector incloor
resting ensRy

are .

a) . f}f \viector incloor resting decreased and PR decreased, means that RS is
effective,

(h) . Ifyector ingoor resting, increased anii PR decreased, means that there is

an erfect OIJOI er factors €.0. INCOE,

¢) . Ifvector indaor re
Y vector to Insectici eé

Iteracy, efc.
Sing Increased and PR increased, there is resistance of

(d). (I)F vector indoor [fsting decreased and PR increased, a change in behavior

Vector occurre

The meﬁsurements used In tr[]F economic eval
effectiveness( for e

gasures are effectiveness and cost-
Igure %.2 %eﬁow.

o vetor confrol
iciency) as Hllustrated In



Figure 32. The form of economic evaluation for VCM
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The figure above can be transformed in the following models -
PR, =/ (PR., s VCM,, Viector-ehavior,, Treatment,, Hosti, Environment, )

The tool to be used in evFIuatlng the effectiveness and efficiency of vector control
measLres IS regression analysis

Assumptions

. Theefficienc of| secticides (DPT, FicamRand IconR).used are the sarme.

2213 Pee ect? host ehaw S egwcPcuIture c?en(}%er enF§ |ronment actors to the
oLltcome of vectoy contro ImeasLres are Heat & con nders

(3).  When the vectﬁr Indoor restm? ens| Beeii];ed while PR Increased or
lUctuated, a change has occurred In resting benavior of vector.

34 OPERATIONAL DEFINITIONS

The kF words (if this research are : economlf evaluatlon ve r control
asures, maldria contro rl%ram ~and Soutp ?V\BSI Province. Indonesia.
er WOrds # are Imoortant ni liS research are : eva uatlo(r] ? ectIveness, cost-

% ectiveness, efficlenc margma cost, confrol, indoor resiclial spraying, vector

ehaviors and parasite rate

Evaluatjon  is the process of making jud about desirabi
g S e ol
eva[/l ation couFd a) eterm|ne| apprOject 15 wakt))' CB deucfe |fanalternat|ve project



%

1S most étesrrable for the community (input \s. cost and retum) and c) decide if
continued Use OF resources is justiied:

Economic evaluation can be defined & the antrtatrve analyfrs of the
trve 6s rabrIr mvestrn In alternative projects t
efined ast aratrve ana SIS 0 glternatr & OUISeS Of actjon In terms of th

errcost and er conseriuencs The basic task of an ecogomrc evaluation W

to identity, measure,. value and compare the cos CONSequences or the

ternatives being considered!
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minimum cost used in redu go /oO paasrterteo .

Margina) Cost is the change tat vehscaJ of Qutnut when a
little more ora Ittle less output IS 8ro Lice lM s an rummon ]%%pthese are



the costs per unit of producing, an additional unit, heyond the present level of
pdeUCtltonp(KaevvsontL pang Harglng, 5 ) P

Cj)ntrol pans that a (lisease 1S red;gd o a vael where it 1S no lon erbg

T, B e e s

Malaria Control ned a5 operations al reducing the
Er\galeé]ce of mj?arl% {0 a leve MTIC?] it |?arotarra0r mﬁlcafhea pr “H

aldon, 1963). The main metnods la contr e vector confro
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LISe rmr etfect (36 months goeDHedB locarh, (F
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Of
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s i e e o eV
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35 DATACOLLECTION

There were several meth d(f of data o Ie(alon n sstudY L&, revie
{ﬁ%ﬂgsl/gtogglrg\e\?ts Interviews an Iscussion. The details 0 ata lected are S 0

Table31  The Detail of Data Collections inthe Study

Variables Type of Nature of Methods Source of
Data Data Data
5
1 alana Preva- %Pﬁ Fof Seconelary RewewofRe —Ma1arfaBmTS—
Qutcome) ~ Cases Data Prov.,District)

ence
2. Costs E)fVCMs Ca |t Costs  Secondar %ewewo fA- Malania Units
Oper. Costs  Data : nancing Doc'nt Centreﬂ/PrOV)
3ARSand qther ~ # of houses  Secondary RewewofRe lari [aUmts
VCMactivities — spravedete. - Data &0 Prov/District)
4, \Vector(s) ehavior & Seconcary’  Review of Re- @C l S0
_ Resistancy ~ Data %)m ntrai/Prov,
5. Malaria Rx # Cases tréat %‘tecondary eviewofRe-  alari Unlts

: E)rov Istrict)

s Evironment ;- Income Secondary eview of Stat|st|cs
* Socio-Feon, Data Borts

7. Factors affecting Seurces Primary — |nferviens/ Malar|e1Ch|ef

Cost Policy Data Discussion ~~ (Central/Prov.)

The scope of data collections inthis study are .

) e costs of MCP and VCMs which | |n ur fromt F fmaHmaI do?uments
the Communicahle D|sease Contro ec of Southeast Su ANES|
rovm romN |0naI eveo me Otercossof CP and
IYI Incur ro aan qua‘ers rM|n|str|es Foreign Ald,
Hea th Serwces units (ho %“3 |n|cs o v mment and private,
(s, community', and |n idual/p

at|ents are not |n ed inthis Study.
b)  Time-series entomological dafa from manthly sury for three years or more
b Cross-sectional en ie A ngf HJC& data anr(m]e n%nt Fystudles or less than three
years are not incluced In this stucly.
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36 DATAANALYSIS

Al of oata coIIected by the various methods were processed with the
wing steps, 1.e. gata editing, coding of ata, tr s?ormln of tlata and tabulations
%ta r0cAssing o? it Usef Lot T 2-3 TgP and SPSS software.

Analysis of data was done by using. descriptive and inference statistics
(regression nafy5|s as shown mtﬂ Xbl ?ba p

Table 32 The Detail of Data Analysis inthe Study

fo
0

g —
(X

Research Variables Indicator Methods of
Objectives Anallgsm
1. Costs of\?c)lvls Capltal C)osts Total s Compu{ig
Operating Costs ver e Costs
2. Effectiveness -Malaria Preval. / -%?%GSSIOH
ofCasef IvsIS
3. Efficiency Cost-Outcome ~ Qutcome/Cost  -R arless||son
4. Factors Affecting . 4
4.1, Outcome - Treatment # of cases treated - Regress, Anal
- \Vectors &In?cforR - Refjress. Anal,
. %Outd})orMB
4.2. Costs : Sgﬁlr%ee B?rllzon il |teracy ( m I
- éov nt Po||cy Priority Leve?e &s nptn%

In ase of incom eten SS (lata, such & (lata for some varigbles are available
or%g fora BW VEarS |n ch the egree free om &AF COMES maqggropnate ten

regression and SI? Yone eqHat (‘ﬁ\nr}?

8 regression 4na 3|sne ase nt C acte|t|csan ava| o
ala ng missin a%ﬁa should e Inc ude in the regression anay5|s It vv|
treated by dummy Vari

36.1 Costs of VCM

The costs of VVCM are described annt%a (y thex consist of ﬁﬁr)‘tal co¥t and
Becgrrent cost, the.cqsts 0 ﬁctlvmes SOUCes upit P/SISO 00SIS
y escriptive stafistics such as presented in't Ies summarized In percentages, tc.

For the analyzing of VICM efficiency, the real value of costs are used instead
of current value V\?r% ?e measured In tﬁ gost per poplﬂatlon



3.6.2 Effectiveness

%essmn analysis for effectiveness of VCM.Is camed out o n]easure the
effects of the ac |V|t|e¥ %s
Ince tre existing data are Inco tetereare

and. factor %ectm VCM in term of
outcome (ecreasmg parasjte ratej A
several mociels to bé used in the regression analysis to avoid bias and a ocorrelat|on

To, measure the. effect of vector contr activities, malaria fre tment and
factora i ectlng reductlo mlh ¢ parasite rate of et for e period 0 il

15 Used the equation mode below
PRt = /i (PRAl. , VCM, TREAT,, INCOVE, ) ...ovvccvvvvevvvrrnn (361)
Where : PR = parasite rafe at time t
= FJHC'[I nofthe eﬁectlveness for overall observations of model |

%? lﬁarosne rate at time t-1

VC B BIIOH covera? vector control measPres
OME ner ae rl%f m&%g té“ Sgo er(llg)rﬁp%ss
t = time ofapp? ation

The eﬁect of each act|Y and factor are determined by its coefficient (Slope)s in the
result of regression ana

tf]e effe]ctweness of P% ore and after change in behavior of vectors can be
evaluate from the equation mocel below

PRE = [ (PREH), IR0 IRSHE) oo (362)
Where PR, = Parasite rate at time t
o = fun tlon of the eff cPveness for before and after change in behavior
t| = LaVec rSa?aslrtreorate at fime -1
% Li N Covera eby RS Z)efore changes benavior of vectors
IRSafter- % oPUI?l coverage by 1RS after changes behavior of vectors
t = time of application

Coefficient of p: and P’ of the result of I be compared.
The blgge)re coCeI?P o%ntpmeaa?}s the?ugheérr% ectoveregssessmn onlys o 0 0T

36.3 Efficiency

eqression analysis was_ used for efficiency of VCM in order to meastre
relations %%etvveen t?]e/ costs of VCM, besi ethe%st of treatment an(g Surve m?



inst the outcome of the malaria control pri the. oufcome s dlso
ﬁaactlng g/? er capita mcopae then éh Ea?%bw S inclu %gblee%r%so%

nalys use the costs of VCM and other MCP activities eav
ensogB 19 l%vﬁw?% 3 analys]vICP &&994 en tﬁe Cst 0 ?

to e Lsed In t?

equation mo

15 19 X%P
0 m|ssm9 data 8? he COStS ofSVCMan other MCP activities
PRt = s ( PREH), MCPCostt, VCMCost, SURCost, TRECst;, INCOVE; )

to be used are
Where PRt = parasite rate at time (369
t
f, = Punc tion o%thee iciency for overaII observations of model 3
PRt i) agged arasite rate ( &t time -
0st="c ul tlon ‘Jn i |ahs of Iarlagontrol Programme,
Inc udlnéJ e CosIS 0 treatment

VC ancean

\/CMCost = costs el nopulation (in rU|

SURCost = cos er po atlon N rup) so sur\f |lIance

TRECost = costs per populatio an| arla treat

INCO E = perca gta |r]comeo ple ( mcurrentv alue 0 rup|ah
= Time ot application

The effect of each cost and jncome to the otcome (PR) are determined by their
coeﬁlegent () [opeg in e result o regresst|on S, i by

The c ntribytion of each nd ndent nable to dependent variable
(outcome) can est|mated byusmgt g equation be &

XV Xxb/
| v2 XVz S sz
Where
N=x -X ady=Y-Y

= coefficient of determina t|ora
= OLS coe |C|ento Inoepencent variables, 1=1,2,3,...

For example, the contribution of Vector Control Measures Indoor Resiglual
Sprayfogn?ﬁ reduc?ng,vﬂe prevapence of ma ang?s deterl\rr/1||ene bthX proportion op

thevalue: b= totheR.

Aa efficiency of VCM bL ore and after change behavior of vectors can be
evaluate romt e eduation mode elow;

PR, = PR(t-n, VCOSThefore, VCOSTdfty ) .. (3.6.5)



ere
PRt arasite rate at time t
- unctron (if the effrcrency for before and after change in behavior of

vectors 0
VOUR Thefore= co ger%) aﬁ%jéh 5%998 oP\n/%I{/Ilt))efore changes in behavior of
vec

VCOSTater = costs per go é%of VCM after changes in behavior of

Vector
t = time o?applrcatron

Coefficients of r2_and ms from the result of [ reﬁron anaI be
compareg o evaluat the efficiency of VCMhFore and a [ changes rn

vectors. The higger the coefficient, the more efficient the

3.6.4 Affecting Factors

a) Factors Affecting Outcome

There are two_ variables hat affect th o of VCM. ie. malaria
treatment and resfi \%beﬁb;b ; me fgra alhe

avior 0 vectors Res o]f vector
Im ementatron Indogr resicual. spr goern ic avior
ectors aree Irc rest out orrr e o Errruu
restrn then ere

M.in the re
Iarra case ntet Ite In the
re uce the nu er ofpeopevvrth n%Yar%a paras?ar?sg Both oft em are)?lanapyzerfgy
regression ana SIS,

Chan es I restin vghbehavro of vectors be de erm bY—Ihe decre rng n
rndaor restin gnsr lle ouf oo estrng eng OWRVEr. ata on
outcloor resti ﬁ are. not availah rcut to com ar vvrt Incoor
resting density.. Therefore, indoor f%ﬁ rné; nsrtr (f pa]re ern oorand
utdo [ man-Dite ensrtr ncet eg W{a ete fhe Seas na variation
then proporl ntﬂ euse aste reme e t ortrono oor restrn
ecr ase Wh rr])ro ortion o oor ite | rncrease It med’i %
vectors hite the man at outs| et B house an avoid fo enter nsice the ho
restn]g on the wall su aces ecr%asrn 0 rtron une vectors nu
emale. mosauitoes without bload In't de%ae eteh(? Iqbeeo
osgurto \ectors Which 1S resting on t urfaces ore

Cr Ed Those condrtrons could be Used ast ern Icators {0 estrmate e change In
resting behavior of vectors

When the begavr r of vectors have bee# changed or the vector LBergrn
tesrstant 0 rnseftrcr e, then_ 1RS hecomes rrae ective. The_measurement
indicate the Ineffectiveness of 185 Is Parity Index or Parous Rate Parous Rate Is the
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Rr?frortion of parous - fe surtoes Wwhich have oviposited at least once - and
ullyparous - n emerging em Litoes,

The equation model to be used to measure the effect of changed vector restin
behavior in recucing t rﬁo e parasite rate o\‘ mFarra S ; ;

PRt = /5(PRU'|) IRST, PrRDanS]Jbt, PIRD anflat, P IR D anbarf, TREAT,, INCO,)

Where (366)
PRt= - Parasite rate at time t
15 = f nctron of the effect of factors iﬁectrng of mocel 5

PRIHE ar Ite rafe att
1% 0(}9 o% aragn cover B%esu rResrduaI Spraying

ortjon of In ng Densjty of an. subpictm
= Proportjon 0 In OOF Resting Density ofan. Jlavirostns
= Pro ortro? ngoor Restin nsr 0 An harbirostris
EAT = numbey 0 maarraF atmen o ulatjon
INCO = per capita Income ottne peaple ( |n cu rent value of rupiah)

Periga of atau in the analysis is from 1976 to 1986. Proportion of incoor
restrn On r(tjy 5. errveif mthe efzsrs frnrqq Or estin tselm) H drvrdn g
enrreso In oor iting, 0 oorman 1ting Ta Ingoor resting.
ens"z such s ecres Iar a vector Js the number of mosquitoes vector
|ch 15C0 cted yon co ector for one

The effect of chan(tres In vector restrng behavior on the outcome are
determined by the coefficient (slope) p:,  andl (3 respectively from the result of
regression analysis.

Other factors which also. could affect the outcome of VCM are socriy
BCON0 cEactors such as per capita Income and ||

terac%/ eofte

with 4 | er capita Income have a hetter ua ﬁnd ave r
accessihl re fment and pr Y]entr Paala t Irter ﬂe
eopers h t 1S Jncre est t

H%V\élrtlg ore ent Malarla GISEaSe an O\N {0 get tre tment en t ey et Slgk Wit

The effect of canita i ncome can be determine th oeﬁrcrent «of t
ressron e uatron \e, %eme ure the e |terac tot
reasrng 0 malarra par ite rate, can be analyz omt equatron Iow

PR = [6(PR, , LITERACY)) oovccvvirrerssrisrnssssisssnssinns (36.7)

Where : PR = Parasite Rate at time t
re. = function of the effect of [iteracy rate of model o
PR,l) = Lagged Parasite Rate ttle)



LITERACY Literacy Rate of population
= time of operataio% M

The [€850N vr/n litera rate |s an yzed In the se rate equation is because
aof teracy rate. ar avarla 6

? ﬂree &)gervatrons are avall ! en th ct ofjl e& PR w Ijbe omitte
oM the regression analysrs to avol autocorrelatron

o
=22

b) Factor Affecting Costs

o b sk P%aa.nar“d
eavar]aﬁl 0 costs{gre &Jr%ecomes limit e prior {r]rg

are scarce t P
malgria control i low; the costs for MCP and VCM In the government bu

also become low,

Since the data of those variables are only: derived from reviews reports and
limited mtervrevvsfj(i1 IScussion, then descriptive ana/ IySIS s user? d

365 Hypothesis Testing

H othes testing will use Iltest sta trcs est the t of the model.
@%e ove Sl nlrsrwc (:eg(\)q(| o ssrﬁ % ﬁ?&? 1%e Analyrrs(r)sd of
Variance Approac ANOVAS or the hypot esrs

Pl = P;=.. = Pk=0 (All slope coefficients are simultangously zero)
it pin 02 Pk™o (Not aBI Slope coefficients are simultaneously

2610
Test statistics :
I\/ISR ESSIdf  ESSI(k-1)

©MSE RSSIdf RSS/(n-K)
e R e son e
he vaI of o }ﬁ) dth efo nd fr m the res Ir‘—erf regression aHaI t

eec nuI ESi eva e 0 comput atlo 15" greater tha
of rca vaueFo BIWISE d tre]ecr

trng the h othesrs to test trl)e slop% |nd| dua re lon
eﬁ |ent usedt asure the contrr tion' tha eac |n vial ent
VAl ers makrng el Itst mor?r an, Independent varr butes
SII% dr |cantl statrstrca Sense, to a mockl alrea contarnrng te remarnrng
Ictor Vi rra 6

withdf :ri=k-ladr= -k
(368)



ni = Ethere IS nci linear relationship or influence on YA)

Ht cp, * o (there ISa lingar relationship or influence on Yi)
The t-test statistic is computed in the following manner :
b - A
I J— i=1,2,..k . (369
where | = sample slo
% ﬁ1 ulatl pﬁo P%II thesis to b zero)
bl- tan rorot (ession coefficient '

= num ero est|mated coefficients incluing the mtercept
e value of t can be found from the result of regression analysis. The computed t-
value can be compared with acnﬂczﬂ va?uetthf]eg Ci< ® d

éﬂ Testin the hypothesis to test the effectiveness of 1RS hefore and after
noed restlg E% lor of vector petween coefficient p.  against p? of tre
[egression equation

PR, = p,+ PiPR) + pVCMMEe+ PACVEE + , .....(36.0)

Where : PR, = Parasite Rate at time t
o= c?nstant _
e = SI0pe, Where | =
PR, ) g = |a %ed arastate&
VC|\7before- & B ation coverag
0

VCMaﬂer ation coverade
Error term

Hypothesis to be tested :
Ho :p2 = p2 (the effectiveness of 1RS before and after changed in
? 2= P (bhaworo?ve orarlget%msame J
H:p. P, (there iscifferent effectiveness)

Test statistic to be used :

e i

\/\'HF(B:) T var([’):) - 2COV‘B:.B:]

Where .= coefficient of slope to.be tested, 1= 2, 3
Bar = Varlance; cov = é)e ovariance: and df=n-k

t1
o o o

(3.6.11)
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Th value of ?{ nce ﬁnd covariance can foupd from the result of rﬁr ion
d% nu P rl(compute t-value exceeds the critical t-value:
ote |se not reject it, wit d

e el e
Sl vior of Vi fficl ISt pa
Seince he costs 1RS ang VCMare Incomplete, then trie cosf.iJ of MéP are Usad

PRt = p,+ PIPRAN+ PAVCPCOSt st PMCPCoSW + & ... (36.0)

Where : PRt = Parasite Rate at time t
b S e
: 1 ed_rasne rae (at et
gg at|on of I\/ICF2 before changed for t < 1978
r = cost er ulat|on 0f MCP after changgd for t> 1978
st = Error term

Hypothesis to be tested :

Ho :p2 = ps the efficiency of 1RS hefore and after chanced in
p p . Behav}ccr)r OP Ce/ctor aretﬁe ar} g
L 2 M P (there i aifferent efficiency)
Test statistic to be used : t - test for the equality of two regression coefficients as
mentfloneg at?orm a[3611 g[)ove

e} ttes also I|ed to test the different of two mean and correlation of
Irs vana es In this stu

365 Alternative model of VCM

The alternative model s lected from all the e comoingtion methoos, of
\n/%(IJI\(/elI gpw\ﬁel with rHgsma Bp-value 0 ratldposfll%e S ecte 8 an altermative
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