CHAPTER 4

RESULTS
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forelgrwﬁlole At least ?5 85% of total ¢osts o{ VCI\/I are for recurrent or operational

cost the capital costs accounted for only 4.15%
Table 4.1 The Cost Com o ents of VCM in South-east S Iav\n5| Provmce
ndonemg rom 1988 - 19 (| thousan S 1upiahs )
Cost 1988 1989 1990 1991 1992 1993 1994 Total
Components
3 4 5 6 7 8 9
Capital Cost
- Equipment's* 1560 1210 240 1190 135 13 110 8650
- \ehicles 0 0 0 0 0 0 0 0
- Buildings 5.292 0 4500 5000 400 0 0 1519
SU Total 6,852 1,210 4 740 6,190 1.725 1,375 1.750 23,842
Recurrent Cost
- Personnel’'s = 31,728 14516 27138 41231 20950 25768 25525 186,856
- Travels 3?54 8811 15080 26444 21048 19710 5150 131666
- Insecticides 0 0 0 0 0 0 0 0
- Other Supp.’s 2400 1375 4740 19305 21465 21625 23175  94.085
- Training 6185 3630 6468 11784 500 4750 3150  41.037
-Maintenan. & 16847 11515 6798 19221 21962 1455 505 95893
Other Operat.
SUb Total 92,514 39,907 60,233 117,985 90,495 86.378 62,025 549,577
TOTAL 99366 41117 64973 124175 92220 87,753 63775 573.379

MCP Budget 11709 73433 78606 156571 126582 115494 99054 766.836
09VCMBudget ~ 8486 9599 8266 7031 7285 /598 G438 TATT

Note : Vehicles, soraycans iontans. and insecticides are supplied from National Malana. Jakarta
* " Excluding the costs for spraycans and fontans

* Excluding salary (this cost only the wa?es for nonpermanent spraymang

Source : Financial documents (DIP and PO) ofthe CDC Project of Southieast Sulawesi
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4.1.2 Cost by Activities
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I5 shown In Table 4.2. The costs for ?ther \/CM activities were available since 1987
Le biological control by larvivoraus, fisn (1987), source redu?tton 1983), larvicidin %

thuringiniensis 9902 11BN (1991 and Environmental Sanitatio (1992) Th
v st some activities are not available every year.

1994, 1RS wes sthll [es n3|ble for the mgjor pro ortion of
\CM costs 816 % ro ortion of the re activities are : Qr. SoUrce
re uctt caI control I’i34/ofor IBN 2.41% for arvmdmg and
158% or enwronmenta |tat|on Ta

Table42.  The Costs ofVCM Act|v|t| S in South-gas %ulavves Province.

|nt 0USaNas ruptans
Activities 1988 1989 1990 1991 1992 1993 19% Total
1 3 4 5 6 1 9
VCM
LIRS 70,501 3779 49289 75319 78021 75763 55888 443560
2 11BN . . : 744 %) 4% 0 18159
3. Larviciding -1 78 2013 3 000 2805 3150 13080
4. Source Reduc 14, 268 0 10 902 0,044 6,750 0 40964
. Biol.Control 1, 127 2,338 3, 625 2 345 L0 192 19167
6. Envir.Sanit. - y 8,604 0 0 8604
Sub Total 543534
Other MCP
1 Ento.Survey 14377 0 2440 4208 560 6225 32870

2. Treatment 2 950 10, 186 407 6 180 7290 3995 6940 37 957
3. Surveillance 14 80 22 132 12512 25, %7 21 072 23740  28.339 154 592
Sub Total 225419
TOTAL 768.953

Notes : 1RS = Indoor Residual Spraving; 11BN = Insecticide Impregnated Bed-Net, Source Reduc. = Source Reduction;
Biol. Control = Biological Conrol; Envir.Sanit. = Environmental Sanitation; Ento.Survev = Entomological Survey.
Source ; Financial documents %DIP and POI ofthe CDC Project of Southeast Sulawesi

4.1.3 Sources ofFinancing
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Table 4.3, Th% C%st of Malaria \ector Control I\/Ieasurez; In South-east Sulawesi

v the Sources ot Financing, 1988 - 1994 (in thousanas rupians)
Year Vector Control Measures Malaria Control Programme
MOH IBRD OECF MOH IBRD OECF
1 7 3 4 5 6 7
1988 75 002 74,364 0 3712 82384 0
1989 11117 0 0 73433 0 0
1990 37658 0 24,315 50,714 0 27,891
1991 54'319 0 69,856 71930 0 84301
1997 92220 0 0 11929 0 0
1993 87153 0 0 11534 0 0
1994 63775 0 0 99,054 0 0

TOTAL 401,844 14,364 94171 564,529 62,384 112282

Notes : MOH = Ministry of Health of Indonesia. IBRD = Fund from World Bank: OECF= FundfromJaPan
Sources : DEP and PO of CDC Project, and Provincial Integrated Health Development Project of South-gast Sulawesi

414 it Costof VCM

e Ui cost of VCM and other MCP’s at a certain Year activities are
presente |n Tanle 4

Table 44, The Unit Cost of VC(%I r%arl}% gher J\/ICPS%ivities INSE Sulawesi

for ear (Inrupi
ACTIVITIES Year Units uantities  Total '
A eza IE Q ) ota 5Costs Un|t6Cost
1 VCM"
LLIRS
-DDT 1991 houses 100,000 75,319,000 15319
- FICAM 1993 houses 50000 75.763.000 1515.26
- ICON 1994 houses 50000 55887500 LTS
12. 11BN 191 units 1500 17414000 11,609.33
13, Larviciding 191 ha 308 2.213.000 1.516.67
14, Source Reduc 191 units, 9044000  4,522000.00
15. Biological Control 1991 locations 19 3625000 190.789.4/
16. Environ. Sanitation 199 man-days 244 8604000 35,262.30
2. Treatments 191 cases 30700 6,189,000 201.60
3. Surveillance 191 blood films 19500 25,957,000 1.331.13
4. Entomological Survey 191 locations §  2.440.000 305.000.00

Notes :  Excluding the costs of vehicles, spraycans, fontans and insecticids.
Excluding the costs of microscopes.
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spraying by Using DDT, FicamRand TconRare 151, an 228 vupiahs respectlve
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4.2 Effectiveness of VCM
4.2.1 Baseline Data of Vector Behaviors

There are two species of an a v(\)gheles Mosauitoes which have been confimmed as
malaria vectors In Sou Fast Ulawes| |e;‘n subpictus and An. barhirostris. her
Species which are strong suspect? aia vector are An. fIa irostris Wm
nigerrimus. An. subplqus 0le a5 malaria vector af t hecoasta %]’66]5 ‘1
barrlrostns OPeratSIn|[6I m} (1 dt\n flavirostris 1S SUSpeCte a¥ aa
malaria vector in the inland of the isiand While An nigerrimus OCCUFS In The nlan
areas of the mainland.

Baseline data ort eap lication o ndoor res spr mg as been cerived
fromBentgmoIOﬁ]c |es 976%(% e a N VI| orAn su plctus

(1976-1979), Kampeonahu village ncho g \/\/a{/voto amslﬁ |str|c
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nigerrimus, rom E severa €ars 0 StU Stu e W\Ere

i aag@a'fa it vl temyear W aaaa. h
yB Ipoqlgvsaup ?Pon'ﬁ dp n%oaﬁﬂ Yo emo

eteona were le as the COﬂ ro ol eas

The data on feeding and restin behawors of vectors from those studies are
|IIustratedein t?ae Table 45 g ?4.6. !

Table 45.  The Proportion of In/Out-digor Human Bite andl Indoor Resting of
I{J/Ialaﬁa Vectors En Fleast Sulavm:s%j 19/6 - !

Year An.subpictus (Nanibo) An flavirostris (Woncho)  Anbarhirostris (Wawotobi)
IMB OMB NR IMB OMB NR IMB OMB NR
1 2 5 4 5 6 T 8 9 10
1976 1623 5025 3352 - - . - - -
1977 2447 3604 3949 1913 5492 5%

1978 2765 4800 2434 3497 4605 BD
1979 169 8304 000 258 5142 2276

1980 2105 5789 2105 63 7038 2327
1981 251 024 75 1B3H 063 6402
1982 217 496 24U B 160 705
1983 2152 10 236 1014 3B 530
1984 062 6038 000 1575 4866  3H59
1985 - - - - - - 1574 4305 4121
1986 - - ‘ - . 2028 4895 3077
Note :In Wawotob| subdistrict. only Lalohao and Wawolemo are presented 11 Spraying period
IMB=Indoor Man Bite; OM% =Outdoor Man Bite: NIR=Night Indoor Resting;

IMB, OMB and NIR are measured in proportion (%) eg. proportion of NTR = (NIR/ (NIR-rIMB+OMB)*100')
Source : Provincial Health Office, South-east Sulawesi Province



Table 45 shovvs(shatthe roportions ofAnsubplts,A tavrrostrrs andAn
a rbrrostrrs N night Indoor resting were ecreas while ot oor man-hait Wes
Acre g tevert é tth re 15 Sionificant correlat o ro orté)n of
IS gs IS be oor restr (%an outdo man-oiting (r = -
0.05). as well DIrQStrIs <001 |IeAn ostrrs
only’has a e corr atAon r=- Oand < 10 8 ortions ofr ooran
ou d?or Mal: trn flavir h \I\? ngnrf tIyr %p
gnr Icant (i ere ce coul Prsc O‘J ar |r |s
ans that the vectors e orme {0 avol restrngr onthe ouse vval . BSPECia y

ater tne areas were spr

Th ro ortro ed - female rnosqurt tho blood | |n therr
for n su |c san ar Dirstrs mto %

h et bt

ensr oft Bse vectors ch rest gn the efore

raﬁge |c tron os 0 esz uto \f]ectors enter the use Ey
|t|r§] OUSe vrarg] [ Wit restrnr%] (Yva él
0 gThrs avro reducet o ntact etween jnsecticice and

vector hen In oor resiclual sgragrng omes | |ve One |hd cato%evrhr h cou

De Use measurement | Index or percent_of parous (ny female
rn % 08s Ehat h ve ovi osued east once peiee %ﬁh IS str gh ah nﬁaérs
oor resrdua Spray ng 1S Ine ectrveas IDIFOSIrS le

Table 4.6. The Indoor Resting Density, Abdominal Conditions and Par Index
otI Maﬁarrja%/ectorgn Sout Weast Su[avves?

Year  An.subpictus (Nambo) — An.flavirostris (Woncho)  An.barbirostris (Wawotobi)

Densi %  Densi %  Density %
y Unfed  Parous %( Unfed  Parous Unfed  Parous
1 4 6 7 8 9 10
1976 332 5317 . . a . . r
1977 157 5619 183 25.9% | . - -
1978 051 2781 033 18% . - - -
1979 000 0.00 043 2276 . : . .
1980 . 3 017 2105 . 061 10000 4127
1981 007 725 8000 3451 976l 39.90
1982 024 2117 8200 1361 9713 3387
1983 009 23 2500 5.84 NA 25.03
1934 000 000 000 2.05 NA 53.05
1985 . 083 10000 4242
1986 — 133 5416 5424

Note :% Unfed=( Unfed/ 5 Unfed + a Blood fed + # Halfgravid + it Gravtd )* 100) . 1... ) Spraying period
% Parous = (# Parous / (# Parous + # Nully Parous)* 100); Density = of mosquitoes collected per man-hours:
Source : Provincial Health Offrce South-east Sulawesi Province

There IS not enough evrdenc to ustr that the vector restin havror s
been chah]g orerg\% ations a vvrth more ﬁrequ nc ﬁ Spra rnﬂ
are needed o support the decision, Btt data above show that the praportio




ggr zyﬁﬁtgors resting behavior have been reduced gradually after serial rounds of
42,2 Coverage of VCMs and Other MCP Activities

_ The c?vera e of RS s one of the requ%r%ment In malaria erad\c]:_a jon, hut in
malaria control programme, It |% not necessary. ITthe coverage of RS s |gr, it means
{nat maﬂy people are protected from ima angj ransm|\§\?r|]oqi e annual coverage of 1R
In South-e t?ulavve | ar% dpres,ented In Taole 4.7 which shows t aé the v?ra%e of
Indoor hesw spraying have._Increased tfgf _xear and_cecrease gra uail]g/ Ince
1986, The higner cover geo 71\%_WT5 attdined in 1965, The coveragg o othér MCP
activities was low and seemed relatively stable.

Table 4.7 The Coverace of 1RS and Other MCP Activities
an So%th—east Sulawesi, 19’\4%P 19

Year 1RS TREATMENT SURVEILLANCE PCD
Houses  Cover.  Cases  Cover. Blood H.  Cover. BloodH.  Cover,

1 2 3 4 5 6 / 8 10
1973 60 381 9%8 14 6605 L6 148 020
1974 9704 641 4137 085 7900 099 04 013
1975 16950 1103 11388 148 8400 109 7 005
1976 2183 1323 21916 266 68% 108 1800 022
1917 18587 1118 8849 106 10126 12 20% 02
1978 39208 2325 33812 401 13159 1% 1573 019
1979 31980 218 - 26689 307  nal Ly NA NA
1980 711 2266 42 363 16411 1715 NA NA
1961 53206 26096 24716 201 2413 228 NA NA
1982 62,834 3261 2130 271 26140 259 NA NA
1983 09,197  3L74 24709 233 24709 233 NA NA
198 8036 2668 3112 286 3125 286 1324 02
198 165991 7412 324% 290 370% 33l NA NA
1986 165092 6931 31503 265 17142 14 8233 036
198/ 33949 10 2229 18 1563 1Y 14%6 012
1988 2132 1702 23339 1% 1310 107 201 023
1989 123798 4907 68021 539  5L78 410 36713 029
1990 80324 2976 24030 178 2304 171 310 023
1991 99960 3645 2678 1% 23707 173 5162 0.3
1992 50166 1809 31260 125 1763 12 471 Q34
1993 20436 1783 28388 201 12755 090 804 041
1994 52203 1809 30132 209 18088 125 3304 023

Note . Cover, =% poBuIat_ion coverage. PCD-1984 = cumulative 1979-1984. PCD-1986= cumulative 1985-1986
Source : Malaria Unit, Provincial Health Services. South-east Sulawesi ,
Malaria Subdirectorate, CDC & EH Directorate General, MOH Indonesia



Tabled8,  The Coverage of Other VOM Activities in MCP.
e 48 South-east Sulavves%%? - 1%

Year [1BN Larviciding ~ Source Reduc. ~ Biological Control ~ Env. Sanitation
(units/md)  (h.a.) (Units) Locations ~ # Fishes (man-cays)

1 2 3 4 5 6 1

1987 . , . NA 1,989

1988 . . 4 NA NA

1989 - | 0 1 28000

1990 - 6 3 ; 12,000 .

1991 1,500 units 300 2 19 15,000 :

1992 100 md. 300 0 1 NA 244

1993 134 md. 300 9 10 NA 0

1994 0 300 0 10 NA 0

Note 11BN = Insecticide ImprePnated Bed-Net, that is bednets have impregnated with synthetic pyrethroids.
Larvmdmg = method of farva contro] by using substance such as B.thuringiensis~
Source Reduction = a method of environmental management to control larva of mosquitoes.

Source : Malaria Unit, Provincial Health Services. South-gast Sulawesi

Table 49, The Qutcome of Malari%Contr%I Programme in South-east Sulawes,
1973-1994

Year PARASITE RATE (%) Clinical Malaria Cases *) % SPR

PR(t) APR(Y) %Changes ~ Number  %Prevalence  of PCD

1 2 : 4 5 6 1

1973 28.33 7210 0.93 8431
1974 25.22 31 10.98 6,822 090 6177
1975 10.96 14.26 56.54 9,195 120 4251
1976 1001 0.9 867 1248 0.88 1911
1977 6.14 387 38.66 13,382 161 9,55
1978 12.06 -592 -06.42 308 0.57 6.29
1979 16.09 -4 03 -33.42 13597 156 NA
1980 11.30 A19 29.77 24978 2.65 NA
1981 482 6.43 51.35 19,082 193 NA
1982 2.97 18 38.38 21,810 2.16 NA
1983 1.36 -4 39 14781 34,743 3.28 NA
1984 437 2.99 40,63 33,179 305 8.15
1985 4.22 015 343 31,486 281 NA
1986 128 2.94 69 59 31,503 2.65 1591
1987 148 -0.20 15.23 22229 183 1537
1988 1.60 -0.12 192 23,739 19 1032
1989 1.88 -0.29 1797 19,033 151 5603
1990 1.04 0.85 4498 19.220 142 29.54
1991 1.18 -0.14 13.99 23071 168 8060
1992 159 -0.41 34.88 24 653 178 2475
1993 1.16 043 26.94 28 388 201 40.35
1994 1.08 0.09 748 30,132 2.09 1285
1995 0.64 0.44 40,55 31745 2.19 NA

Note :% ppreval_ence: number of cases (new and old) per 100 population per year _ _

SPR (Slide Posivity Rate) = number of slide with malaria positive divided by number of slide examined from PCD.
Source : Malarta Unit, Provincial Health Services. South-gast Sulawesi _

*) Malaria Subdirectorate. CDC & EH Directorate General, MOH Indonesia



~Since 1987, other VCM activities were introduced such as biological control
by using larvivorous fish (1987%, source reduction (1988), larviciding b usmg
bacterium B. thuringiensis 5199T), insecticide impregnated bed-nets E219 1) an
environmental sanitation (1992). The aim of these activities is to assess alternative
methods of vector control measures, as the supplement to indoor residual spraying.
The coverage of other VCM activities are still limited at a selective areas (Table 4.8?.

4.2.3 Qutcome ofProgramme (VCM)

~VCM by indoor residual spraying in South-east Sulawesi commenced in 1973
with 28.33% of PR. After 5 years operation, at 1977 declined to be 6.14%, but in
1978 increased to 12.06 and 1979 PR increased to 16.09%. Since that time, the
reduction of PR became inconsistent, i.e. decreased or increased (Table 4.9).

~The data on the number of clinical malaria cases which is gathered from the
reporting and recordmg system do not seem to mgmﬁcantl;r change while the figure of
slide positivity rate SS R{ could not used to depict the real malaria situation, because
of its coverage < 10% of the population (Table 4.9 and Table 4.7).

4.2.4 Effectiveness of VCM by 1RS

The effect of indoor residual spraying in reducing of PR can be depicted by
the equation below :

PRt = Pot PR (t-) +P: IRSt + PsTfeat, + & ..ovvvvccvvreen (4.2.1)
Wwhere ; Po = constant

A = coefficient (slope) , + =1,2,3.

, = error term

Results of regression analysis for 1RS from 1973 - 1994 (N=22; k=4 )are :
PR, -0.1655 + 0.6807PR(.) - 0.0447 1RS, + 0.9942 Treat,
tstat. = (-0.0683) (8318  (-0.8914) (1.1990)

R, = 08364  F-statistic =230.6812 Durbin Watson = 2.3631
Adjusted - R;= 08092  Prob.(F-stat) = 0.0000 422

*significant at p < 0.01

~Regression analysis shows that every 1% increase in the population protected
bK indoor Tesidual spraquL the PR will decrease by 0.04%. Application of t-test
showed that there Is no linear relationship between the coveragze. of 1RS with
decreasing of PR (p < 0.1). Analysis of variance approach shows that it is a giood fit
of the regression model (p < 0.01). If only 1RS is put in the equation, the etfect of



increasing 1% of population protected by IRS could reduced PR by 0.20% (p<0.05),
but this model only can explain 21% of variation of PR,

Figure 41 The Qutcome (% PR ) of Vector Control Measures in S.E.Sualwesi
Indonesia, 1973 - 1994
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VIRD = Vector Indoor Resting Density loor "

ansub = An. subpitus. anfla=An. flavirostris and anbar = An. barbirostris

The Figure 4.1 shows that the outcome of vector control measures by 1RS in
the malaria control programme became inconsistent since 1978, compared to the
previous five years operation. If all re(iuwements of 1RS method have been met, e.g.
coverage (in spraym? area), completeness, sufficiency and reqularity, then the
problem might come from the _vectqr(s?. There are two main problems of vectors, i.e.
resistance to insecticides (physiological resistance) and changed behavior %behaworal
resistance). When the proportion of vectors indoor resting increased and the parasite
rate also ‘increased, it means that the vector becomes resistant to insecticide. But



when the proportion indoor resting of vector decreased, while the PR increased, it
means that there is a changed resting behavior of vector or at least the vectors have
avoided to contact with insecticide (irritation effect).

Although from the existing entomological data it is very difficult to justify the
changed resting behavior of vectors, however, those assumptions lead the author to
estimate that a change in behavior of vectors has occurred since 1978 after five years
of DDT application. Then, hypothesis testing could be applied for the equation below

PRt = po+ PiPR (&) + P: IRShefore+ P?IRSdtr + | (4.2.3)
Regression result (N=22, k=4 )are :
PRt = 22559 + 0.6958 PR (t!) - 0.2435 IRSefle - 0.0342 IRSaner
tstat. - (1190)  (7.916 ** (-1.065) (0.706 )

R: = 09124  F-statistic =29.8330 Durbin Watson = 2.2454
Adjusted -R2= 0.8326 ~ Prob.(F-stat) = 0.0000 424

Note : ** significant at p < 0.01

T-test for partial coefficienétegression shows that the effectiveness of IRS
after changed of vector behavior (Po= - 0.034211 with p = 0.4892) is lower than the
effectiveness before change of vector resting behavior ((3 = - 0.243513 with p =
0.3010). But, t-test for the equality between coefficients p. and ps for the e(luatmn
above shows that the value oft = -'0.99438 which does not exceed the critical t-value
(2.101I) with df = 18 for two-tails significance. There is not enough evidence to reject
the null-hypothesis at the level of confidence a = 5% {p<0.053. he author concludes
that statistically the effectiveness of IRS hefore (1973-1977) and after changed
behavior of vectors (1978-1994) are not significantly different.

The f|?ure above may be caused bzv the inconsistency effect of 1RS in reducing
PR. Result of regression analysis (4.2.2) above shows that 1RS only have a little
effect ( slope = - 0.0447) but there is no 5|(_1n|f|cant effect (p <0.10). Other reason that
the beg{mnmg of first spraying for the whole areas are not the same. In the Table 4.7
shows that the number of houses spray r&g increased by the year. Its mean that the first
contact between vectors and insecticide were different point in time. Hence, the
occurrence of change in behavior of vectors were not in the same time, which affect

the accuracy of estimation for the period of change in behavior vectors.
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4.3 Efficiency of VCM

4.3.1 Marginal CostofVCM

The cost of VCM and other MCP activities are presented in Table 4.10 while
the cost VCM activities are shown in Table 4.11. Those costs are measured in the cost
per population instead of total costs,

Table 4.10.  The Costs Per Population of Malaria Control Programme, Per Capita
Income and Literacy Rate in South-east Sulawesi, 1973 - 1994

Year MCP VCM Treatment ~ Surveillance  PerCapita  Literacy
| (Rp. /2P0p) (Re. /3P0p-) (Ro. QPop-) (Ro gPOp-) Incom6e) Ro) (0/70)
1973 8.24 NA NA NA NA NA
1974 5.14 NA NA NA NA NA
1975 7.0 NA NA NA NA NA
1976 187 NA NA NA NA NA
1977 7.87 NA NA NA NA NA
1978 10.14 NA NA NA 63,691.38 NA
1979 12.67 NA NA NA 66,578 32 NA
1980 39.42 NA NA NA 84160 12 68.53
1981 18.36 NA NA NA 92.053.06 NA
1982 18.14 NA NA NA 105,555.35 NA
1983 32.53 NA NA NA 112 463.07 NA
1984 47.63 NA NA NA 121,920 19 NA
1985 62.62 NA NA NA 110,852.63 7482
1986 23.65 NA NA NA 110,402.43 NA
1987 9.40 NA NA NA 112.806.39 NA
1988 25.38 21.54 0.64 3.20 130,726.25 NA
1989 14.30 801 198 431 132.861.35 NA
1990 131 10.94 0.07 210 130.357.26 84.17
1991 23.50 1867 093 390 135,315.25 NA
1992 16.24 1156 0.99 369 13227532 NA
1993 1411 10.72 0.49 2.90 139,468.45 NA
1994 10 88 701 0.76 3 144.929.26 NA

Ntes The ofl\/%ajnl czsjtairmmaerr_eaaxedinred-vdte wsgfomuia c, =c,, « (1-1)’ where
Q- g d 19731, ¢, = Qg atimetad| = Infaion A (8.4%). _
Swuces: Melana Unit, Pov. I-bel)%éevoescf-mm Faming Div. Fov. I-ledﬂwdﬂo(e& Pr)ov. Satidical Cfiice, s.£ Sdanes

~Data of costs for vector control measures activities were available only for the
period 1988 - 1994, as well as the cost of 1RS. Therefore, the cost of MCP will be
used in the hypothesis testing instead of the cost of VCM. The cost of VCM
accounted for ‘about 75% ( range 56% - 85% )of MCP.

~The incompleteness of data and unavailahility' of unit cost of VCM cause the
limitation in the cost-effectiveness analx?s of this study. Therefore, marginal cost
will be used to evaluate the efficiency of VCM
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Table 411, The Costs Per Population of Viector Control Measures,
in South-gast Sulawesi, 1988 - 1994

Year RS [I1BN Larviciding  Source Red  Biologic. Ctr  Envir.San.
(Rp-/iwp-) (Rp /pop ) (Rp-ﬁfop-) (Rp-gmp-) (Rp-g)op-) (Rp-/pr-)

1988 15.28 3.09 154

1989 1.9 : : 0.00 0.46 ,
1990 8.22 : 0.30 18 0.00 :
1991 1132 2.62 0.34 1.36 0.54 :
1992 10.62 0.03 041 0.00 0.32 Ll
1993 9.26 0.06 0.3 0.83 0.22 0.00
1994 6.14 0.00 0.3 0.00 0.22 0.00

Naes: RS IWR@M%I%%IIBN IMOOEWB@I\H; Souree Red =Souree Redudion

fVCI\/I %ﬁnﬂem\alggm fomia.C,, =c, « (1-i ),
es: Ir/I-élfatﬁa%rgD|v|90n Provincal Health Clfice, Souinesst anes

The regression model of MCP costs is illustrated by the equation below

PR, = Pot PiPR,-)+ p2 MCPCost, + P:,VCMCost, + pa SURCost,
t ps TRECost, + pr, INCOME, + p DUMMY, + | ... .. (431)

constant
p, = coefficient (slope)s, 1= 12,3 ,7
5, = Iror term

Results of regression analysis for VCM from 1978 - 1994 with (N=17, k=5 ) are .

PR, =27.375+ 0.109PR(.n+ 0.069MCPCost, - 0.171 VCMCost, + 2.232SURCost,
(2.338)** (0.475) (1.232) (-0.677) (0.491)

-2.502TRECost, - 2JINCOMEE - 2.172DUMMY,
(-0.436) (37007 (0.239)

R: = 08538  F-statistic = 7.5092 Durbin Watson = 1.7910
Adjusted -R:= 0.740L  Prob.(F-stat) = 0.0037 432

Note : " significant at p<0.05; **significant at p<0.01. Value  the bracket = t-vaiue

where : Po

Reﬁressmn analysis above shows that for every one percent increase in VCM.
the PR will be reduced bv 0.17%, but there is no significant effect of VCM costs in
the reduction of PR (p < 0.10) as well as treatment could reduced 2.50% of PR (p <



?.10). Ar)1a|ysis of variance approach shows that is the fit of regression model is good
< 0.01 )

: By the same assumptions for the period of before and after changes in vector
behavior as mentioned ahove, then hypothesis testing for the efficiency MCP could
be applied for the equation helow

PRt = Po+ PipPR () + P: MCP Gosthefore + P2MCP Costafter + , ....... (4.3.3)
PRt = 1.9258 +0.7617 PR ,,.0-0.4761 MCP Custhefore - 0.0441 MCP Costaty

t-statistic = (1.2117) (7.1988}’** (-1.20773 (-0.7687
variance = (0.01120 (10.15539) (0.003
covariance (P2 Ps)= (0.01156)

R2= 0.8351 F-statistic =30.3915 Durbin Watson = 2.1689
Adjusted -R2= 08076  Proh.(F-stat.) = 0.0000

Note : **significant at p< 0.01;N =22; andk =4,

T-test for partial coefficient regression shows that the efficie_ncY of MCP after
changed of vector behavior (p3 = - 0.044102 with p = 0.4521) is lower than the
efficiency before change of vector resting behavior ( p2 = - 0.476066 with p =
0.2428). But, t-test for the equality between coefficients p2and s shows that the
value of t = - 1.173160 which doés not exceed the crltlcaipt-value (2.1_012 with df =
18 for two-tails significance. There is not enough evidence to reject the null-
hrppthems at level of confidence a = 5% (p<0.05). The author concludes that
statistically the efficiency of MCP hefore (1973-1977) and after (1978-1994)
changed behavior of vectors are not different. Because most of the MCP cost consists
of VCM cost, analo%lcally It could be said that there is no different between the
efficiency of VCM hefore (1973-1977) and after (1978-1994) changed in resting
behavior of vectors.

There are some possible reasons why the efficiency of VCM before and after
changed in resting hehavior of vectors are not different, i.e. a little effect of 1RS in
reducm% PR, the Tirst AS/Praymg were not the same time and incompleteness data of
costs. The costs of VCM only available from 1988-1994 and for the overall MCP only
covered the costs from CDC Project, while the other sources of financing such &
Malaria Headquaters, other Ministry, etc. are not available. Those condition could
affect the result of regression analysis in this study.

4.3.2 Contribution ofLRS
As mentioned above that if the vectors have avoided contacting with

insecticide due to changed in resting behavior of vectors as well as if vector(s)
become resistant to insecticide, then the indoor residual spraying by insecticide
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becomes wasteful, The regression model of 1RS in 1978-1994 below is used to
measure the contribution of RS in the reduction of PR :

PRt = Po+ pi PR (t:) + P:IRSt + ps Treat, + ps Incomet+ £,............ (4.35)
=5.3404 + 0.3779 PR (.D- 0.0681 1RS,+ 1.0022 Treat, - 7.831" Income,
t-statistic = ( 1.3581) (1.5905) (-15421)  (1.1663)  (-1.8026)

R“= 0.7186  F-statistic = 7.6594 Durbin Watson = 1.6118
Adjusted -R:= 0.6247  Prob.(F-stat) = 0.0026

Note : * significant at p< 0.10; N = 17 and k=5

By using the formula (3.6.8), results is found that the contribution of the
Ia%ged PR, IRS, treatment, and per capita income effect are 39.64%, 5.64%, 11.88%
and 42.85% respectively. This figure tells Usthat the contribution of 1RS is verry' small
in the reduction of PR due to changed behavior of vector resting. Despite the fact that
the houses have heen sprayed by insecticide involving the expenditure of more money
for it application, when most of the vectors already avoided contact with insecticice
on the wall surfaces, then 1RS only has a little effect. Therefore, if the IRS was not
effective, it means there is a waste 0f resources.

4.4 Factors Affecting VCM
4.4.1 Factor Affectmg Cost

~ There are two factors which possibly affect the cost of VCM. They are sources
of fmancmg and government policy. Because this study was only limited to costs
which are derived from the Financial Documents (DIP and PO) of CDC Project of
South-gast Sulawesi, then the sources of financing were only incurred from the
government and a limited foreign aid. Thus the cost of VCM in malaria control
programme depends on the financial ability of fqovernment budget and the availability
of foreign aid. This leads to the expenditure ot VCM and other MCP activities being
inconsistent by the year, sometimes increased and decreased (Table 4.10). The
amount of fundmgz. each year will affect the coverage of VCM and other MCP
activities, Information about other sources of financing for VCM such as from

Malaria Headquaters, Other Ministries, private sectors and _community' participation
are very important, unfortunately those are not covered in this study.

~Some information about the government policy on VCM was found from
interviews and discussion. The government Wh%/ on MCP including VCM is based
on the global strategy' of malaria control bK HO, which it is integrated MCP at the
general health services. By this policy, the priority for MCP in the allocation of
overnment budget became moderate Since 1994 (Table 4.10), despite the fact that
CP is still given high priority in the CDC programme by the Ministry of Health. In
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control was the main activity in the MCP. Therefore, the cost of VCM is being
reduced gradually since 1994,

4.4.2 Factors Affecting Implementation 0f1RS

In the implementation of 1RS, there are some factors which could be affected
such as vector resistance, resting behavior of vectors and behavior of the peaple (e.g.
migrant workers, sleeping pattern, rejecting IRS, etc.).

The recent susceptibility status of the vectors in South-gast Sulawesi is still

unknown. Since 1985, An. barbirostris is becoming tolerance to DDT, while An.
subpictus and An. flavirostris have not yet been tested.

The effect of resting behavior of vectors on the implementation on 1RS in the
reduction of PR, could be analyzed by the regression equation below :

PRt = Po+ Pi PR(lt_-I)+ PAIRS' + PjPIRDansub + PIPIRDantla + P?PIRDanbar

+ p6TREATt+ p7INCOt +8
where . (44.0)
Po = constant _
Pi = coefficient (slope) ,i= 12 3,...7
st = error term

Results of regression analysis for lrs from 1976 - 1986 (n= 11, k=8)are :

Pr, =26.018 -0.454 pr1) - 0.056 Irs, - 0.385 PIRDawk - 0.049 pirDAlR
3536y (-1826)  (-1135 3430 0.685)

-0.126 PirDater, + 1251 TREAT,-4.88"51NCO,

D3.363: (1322 -2.842)

R, = 09503  F-statistic = 8.1905 Durbin Watson = 2.8209
Adjusted -R:=0.8342  Prob.(F-stat) = 0.0559 42

Note : *sigmficant at p < 0.05

The results above show' that there is a significant reverse effect of the
proportions of indoor resting behavior of An. subpictus and An. barbirostris to the
reduction of PR gp<0.05). ach percent of proportion reduction, the PR increase
t0 0.39% and 0.13 % respectively. While An. flavirostris seems only a little reverse
effect to reduction of PR Fp <0.103/.
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4.4.3 Factors Affectmg o utcome

_ The outcome of 1RS could be affected by malaria treatment, per capita income
and literacy rate. There is no doubt that changes in the environment due to socio-
economic development have reduced receptivity and in many places transmission has
been interrupted completely.

~ From the result of regression analysis (4.3.2) above shows that For every
rupiahs per population of the cost for treatment increased the PR decreased by 2.50%
( :_0.67305), but there is no significant effects on the reduction of PR (p<0.10).
hile per capita income, for every rupiahs increased the PR decreased by 2.17u % (p
=0.0049) and there is a significant effect on the reduction of PR (p < 0.01)

~ The effect of literacy on the reduction PR can be tested by the regression
equation helow :

PRt = Po+ PiLiteracy,t £, s (4.4.3)
Results of regression analysis (N=3k=2)are:
PR, = 5342716 - 0.631687 Literacy,
t-statistic = (3.260008)  ( 0.215324) i (4.4.4)

R, = 0.895903 F-statistic = 8.6064 Durbin Watson =2.9748
Adjusted -R:= 0.791805 Prob.(F-stat) = 0.2001

Regression anaI¥5|s above shows that there is no significant effect of literacy
rate to the reduction of PR (' p < 0.10 ). This result may be inaccurate, because the
number of observations very small JN;3). More observations are needed to fully
justify the effect of literacy rate in reducing the PR of malaria.

45  Alternative Model of VCM

~ When the behavior of vectors have been changed, and IRS only contributed a
little effect to the reduction of PR, then an alternative method of VCM should be
identified. From the various combination methods of VCM in the period of 1968-
1994, results of regression analysis show that there is a model with' the smallest p-
value of F-ratio, as the following :

PR, = 11342 - 0.2772 LVChiu + 0.0292 Surveillance, + &, ..... (45.)
t- statistic =(3.8662)  (-3.0089) (2.0544)



42

R: =0.7311 F-statistic = 443681
Adjusted-R. = 0.5967 Prob. (F-stat) = 0.0723

Notes : ** significant at » <0.05, with N = 7and k=3

The result of regression analysis above shows that there is a significant effect
of larviciding by using B. thuringiensis in the reduction of PR (p<0.05). Analysis of

variance approach seems that the fit of this model is good enough (p<s .:0 )
Regression equation above can be transformed into the model of VCM below:

PR, = / (COSTLVChi, COSTSurv,) (452)

where : PR, = parasite rate at time t
/ = the function of vector control measures model

COSTLVCbti= cost per population (in rupiahs) for larviciding by Bacillus

thuringiensis . o
COSTSurv = cost per population (in rupians) for surveillance (including case
finding, prompt treatment and monitoring of vector )

The model above is expected could save the wasted of costs of 1RS dug to
changles in resting behavior of malaria vectors. On the other hand, it 1s a possible
model of VCM which can be applied in the MCP at South-east Sulawesi Province,

Indonesia.
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