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A1d 9+ w3 2 484
1 ool A9Ae
Zetefol= Y F(Plasmodium) & (4 d, ddid, ALY, Ud
d, deolg)dd #FEEo HAs= 74 24 dA A er 945
27l 5 7] (Anopheles)oll &8st HAH m71E S dadd. 7PE &3
BEE A B JIAE S FHoE 4EA Jdoy e F
He] Fdoly FAY] FEAES A A3t 7Hs st (Mayo Clinic
2021).
FE7) = dFuioh dols A v dAlZ @] FE7|E 7R dA, Ak
4 Zgkg o} (Plasmodium vivax)® 7°20¥, €1 #&g o} (Plasmodium
falciparum)+= 9714¢, A9 E 2] ol (Plasmodium malariae) = 18740¢
19, ¢ <d 2ty ol(Plasmodium ovale )&= 1271899 #AE7E 713
o ey, Add gekeole] A 67T E o Y] A EVE R
i dHA At dASHeREE BdY dEfde]l 2V AR 4y
A oo ey ) Wik § do] RiRHow yedd. FF gt
NA= &g, dAZaAol, AFH, 1A, &=, gAHFl, EF 59
v HSo] sty gt wepgolrt FEWS A oA = dete
dol MIdS doy|e= Faddoez dex Jrh(White, 2018). ©]
-9 - ,»:'x.



o o] wejglote UYE ARSI AMLS oF7ldtal 53] HAmRE
obx 7k 7] ool Al FH ekelth(Carneiro et al, 2010; World Health
Organization, 2015). A A/ X 7] 5o M=, 200003 ©] % 54 w| gt o}
o] Ttglol® Atsle Fu Al FHASAAINE Abetet o) ofxZ Tt
A 8] mHE ofs Ab M &S oF 13%=E o] 3] %2 o|tH(Roberts
& Matthews, 2016). o= 7| HT ofs HAH Ado] EFAT Hol

3 ZeEkg]ol el FHekstr] wato]th(Centers for Disease Control and

N

AA Tl Z4b A dHSS 4o 4 AtH(Brabin et al., 2001). ©]
o} Fo] welgol= ofFitnt ofy et 7FA7] oA A =2 A EEHS

ZEA ek Rge del mate detejol fAAE AEEIU dF

2. Yol A AA &

A AA e ol FHES 2010 15 1000 71WE el A 2018 57
BE BuEY FHobrol Ao FHES 2010d5% 17 100078 &
17701901 2018 el &= 522 70% HAagS Hal 2 7|7te] o}
g A Hd M= 2047 2297102 Fo] 22% A THWorld
Health Organization, 2019). & AMAA o= Hefgfol WA 20100 2
51009k Al 2018 29 2800%to. 2 A& o072 ZAAstes FAE Hlth
a2 oA E welg]ol WAE o 93%7F A AIR AT obZ ] gp AR Ao
A BaEe, Sr7pER ol R g ol (25%), TN FE 8 (12%), -1k
(6%) wo =z depglol HAEo] A YEdn o F $-Iithe] et
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of WAEL H AA 39°]H AlgEL 79(3%) = TeEkeotz gk A
Hilelo] oW &3t (World Health Organization, 2021).
ofzul7tell A 7HE Azrg webeolsS A etk ok(Plasmodium
Falciparum)ol™ =9 W] 7} @o] dAsh= depgol 7AFo= &
A 9 HGreenwood, 1991). 2018 7] Eepglol Ao 99.7%E AHA|
a1, 1 9 FHEolAol A GelA 50%, FF AFE A9 71%, AF H
& A 65%7F BAsta vk A MAA Lol AMEES
0.372.2% ool vt Ao 7|F9 FF Dol A5 11730%°] A
55 HtH(White et al., 2014).

o,

3. 2ol 8 FAZ=ZaAY EF

2000 o] % =ehElof FHEo] FESHA A e FAloly H
2014 o] FREH = Wste] o] =X gk &g EdAAE 201569 ©]
5 Zofelol 7 ¥ EC] 54 FUFeAL lo] Hekgol HAaso] A
A Ad&s& SAPFs Jrh(Pan American Health Organization,
2018; Dhiman, 2019).

oMoz Agye] e BFeINE BA W wol A weteol Aol
2 %

gt oAz, EdFAQ A Al o=z BHltk(Bjorkman et al,
2019; Trape et al., 2012; Moonen et al., 2010). o]el MA XA F+= =
2 ol Y3l E Agste] ek ol Af-(Malaria Free)E v

o2 AlgH 2030 A HEE AAATED.



<3# 1. Vision- A World Free of Malaria >

| Goal | = Milestone [ Trarget |
2020 2025 | 2030 |

ra‘f:;dui?bzlrlllalaginmz;retghgith At least At least At least
g Y b 40% 75% 90%

2015
Reduce malaria case

At least At least At least

incidence globally compared
with 2015 40% 75% 90%
Eliminate malaria from At least At least At least
countries in which malaria 10 20 35
was transmitted in 2015 countries countries countries
Prevent re—establishment of
malaria in all countries that Re-establishment prevented

are malaria—free
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14905 o FolAor drk EHQ Wetelol FAZZ YL P14
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N

dlo](Indoor ~ Residual ~ Spraying, IRS), A% Hy =271%

(Insecticide-treated net, ITN) A&+ % o]go|t} o] F AZF g 27|

FATN) Y F71A] 4 AF 273 LLIN)S F4e=2 BRasa AT
7 2=z ol(IRS)S 4 Hetelol Aol mlf =2 Ao Al
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2 AT A GS otz FH ulFd AT v T
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1,000m™1,200m= YA el &3t} ofxzel gl Al 19 &4t B
W E 2o} T (Lake Victoria)7F il 1 &]o] FH& S Aol &
o) $-7uhe] F ol oF 45709 Holw e 25%7F mAlYl AF
3t . FE= e (Kampala) # 9 o] thH(Worldmeter, 2021). o}z
a9 4= 1578 A9 ez ofFojxl -3t =7F A kolv, Y 5= et
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F 32 2018-19 3t #epelob AFEFEAHUMIS)OIA AT 1571 9]

A9 (Region)oll 8l B 38l= A < 7 (District) & A& gk Fo|th

<E 3> 1570 A9 =g+

Regions Districts
South Butambala, Gomba, Mpigi, Bukomansimbi, Kalangala,
ou
Kalungu, Lwengo, Lyantonde, Masaka, Rakai,
Buganda )
Sembabule, and Wakiso
North Buikwe, Buvuma, Kayunga, Kiboga, Kyankwanzi,
or
Luwero, Mityana, Mubende, Mukono, Nakaseke, and
Buganda
Nakasongola
Kampala Kampala
Bugiri, Namutumba, Buyende, Iganga, Jinja, Kaliro,
Busoga . .
Kamuli, Luuka, Mayuge, and Namayingo
Bukedi Budaka, Butaleja, Kibuku, Pallisa, Tororo, and Busia
. Bulambuli, Kapchorwa, Kween, Bududa, Manafwa,
Bugisu )
Mbale, Sironko, and Bukwo
T Amuria, Bukedea, Katakwi, Kumi, Ngora, Soroti,
eso
Kaberamaido, and Serere
. Abim, Amudat, Kaabong, Kotido, Moroto, Nakapiripirit,
Karamoja
and Napak
Alebtong, Amolatar, Dokolo, Lira, Otuke, Apac, Kole,
Lango
and Oyam
. Agago, Amuru, Gulu, Lamwo, Pader, Kitgum, and
Acholi
Nwoya
. Adjumani, Arua, Koboko, Maracha, Moyo, Nebbi,
West Nile
Yumbe, and Zombo
Bunyoro Buliisa, Hoima, Kibaale, Kiryandongo, and Masind
Bundibugyo, Kabarole, Kasese, Ntoroko, Kyenjojo,
Tooro
Kamwenge, and Kyegegwa
Kigezi Kabale, Kisoro, Kanungu, and Rukungiri
Buhweju, Bushenyi, Ibanda, Isingiro, Kiruhura,
Ankole

Mbarara, Mitooma, Ntungamo, Rubirizi, and Sheema

17 - ] 2-t)] 8l
I ]



2. AT A=

2 AFollA o] &5 = dHlolH & H == A7l A (United States Agency
for International Development, USAID)¢] 2018-2019\ $-7tt} #zhg] o}
A %4 (Uganda Malaria Indicator Survey, UMIS)o]t}. 2018-19 -3t
o} HEhglol A EAHAE (2018-19 Uganda Malaria Indicator Survey,
UMIS)2 =7}t 2] o} A F-4 (National Malria Control Division) ¢} -
7ttt B A% (Uganda Bureau of Statistics)e] =3t Al3iEdom, =}

% 37132 20189 1295 2019¢ 1€7tA] etk & AR 54
A FREAS wepeotet #dd 2 A Am s 24

al
M 2018-19d UMIS A =AME A2 A5H -d 477 A3

ged FAAZN et A4 H ARGl i Z& ol

7 2==#o](Indoor residual spraying, IRS), 2% X 7]%(Insecticidal
Net, ITN), &71A 4 A5 574 (Long Lasting Insecticidal Net, LLIN)
o] 9}

AR, AW R 2zl A 1950d ] FHHERE 1960d T =
Zopelol B AR ARG & AREEQl RS AEIIo® AAIEHIH. o

%, 19909 o FREE-E 20049 7HA] = 7F dwepelol A zEadlow

BE74A)
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Qo] wAstE Q¥ AgE AN H o] 20069 E 20009744 = %
ool A9 FEI u§ e Stk BR Aolw DDPE Abgstol
RSE #43kgith ejth DDT ¥4 8] A719x 9% #AAEe] v
9 A AARA e 4FAR GAAL AAAA RS A
Aol B A% Aol AdHow AAHn Ak

s SRR FRSt A EVIFATN) ds Aldska
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2020714 B= b s w8 ¢ %l SwE ITNS Alwshs
=

o
T
2
18“
r
N\
(@)
()
(@)
T
)

i

2
r
o
off
1o
H
L)
K
H
e
a
off
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A APEAT ITN BHFES Eo|7
Hok1Ee] 60% Husts @A 7loe B o] HFIch AN
o} Zehg]o} ol {AAES =2 Eo TFFE Zdo] e oI
g owfE AEle] AR om 20009 FE 7ok AU AL dEn

717 e W= A )ltel tie BEA Bgow it

p

H o3z gE DHS $WAbo] E(https://dhsprogram.com)ell A 7R¢l 7},
olE, A9 & A Fo et e Fd= A Y A5E

271 A8 hAbolEoll =als 3§ 24 S7kek A FolEHE A

A S 598 wow ARE AFEE + Ak FHEA Aus

A= 2018-199 UMIS #A&x 5 7F+Y dl o] (Personal Record,
PR), 7H¢ldlo]El(Individual Record, IR), 7}+%¥ do]E (Household
Record, HR), A& 32855 Hgtate] &85k o)
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AT A= 294 H 2 FE(two stage cluster sampling) ¥ ol u}
s . WA, 524 FEFZ(probability proportional to

(cluster)& A Asta, 7+ & )

mlo
~N
M
o
ot
T

01449 717 AFFAF 2] 2ABIE FHY AF ZadS ol g3t
of, 1A A 8471 w2367 AE We F
Az geelA 28] AT Rae) FEHUM, AE

Ve HFE FEoR MAS AL AA FE T 84487 AU AEZ

ol
ol
20
22
N !
-,
o
[\
v
X
2

TH o= 8R787M

AR AL AFeta A9la, AEs €8] vkl JhhE 83510tk o] F

HFTAHoz AHAES d5s AFgdS 82310 Y THUMIS FINAL

REPORT).
<3E 4 7Fek RS "R A
Residence

Result Urban Rural Total
Household Interviews
Households selected 2,343 6.535 8,878
Households occupied 2,190 6,258 8,448
Households interviewed 2,149 6,202 8,351
Response rate 98.1 99.1 99%
Interveiws with women age 15-49
Eligible women 2,198 6,191 8,389
Women interviewed 2,155 6,076 8,231
Response rate 98.0 98.1 98%
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Moderate Resolution Imaging Spectroradiometer (MODIS)2] =}
Astel MIS7F Alggh @9 o2 ARgshalth. A i Ane

O

Ao g2HE #I=3% The Climate Hazards Group InfraRed Precipitation
with Stations(CHIRPS)®] 25 & #4]ste] MIS7F Azt A+t Az
mm 99E ATt E Aol 20169 FAME A9FES cmT
2 Wgste] AlgE gk A 4= MODIS #ARE 43l MIS7}
0%-¥ 100007FA W 9le] 24 A 4=(Enhanced Vegetation Index) #t<
Aggh & Aol = 058 1007H#] |92 Wsketo] AFE-sel o
1000 7M7h&5E 250 Btk oulojth Ao i wEFFES 0
HFH 3374 W ®m A He dew 33 IphETE WGFEo
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E5 AASRE B AGEE Wi 4o
T8 ¥ 5 2215 39 25
Dependent Variable RDT Result of malaria rapid test (1) i ggsgi%t\l,\ée
. 0 = No
Health Status Had fever in last two weeks 1 = Yes
Factors Anemia Level (1) : Eﬁeﬁ?aemla
Epidemiological Has dwelling been sprayed against | 0 = No
Assessment mosquitoes in last 12 months 1 = Yes
Healglacligllrlsawor Has mosquito bed net for sleeping (1) z §gs
Person slept under an LLIN net (1) i 585
Malaria can be avoided (1) i §(e)s
Individual 0 = Under 20
Level 1 = 20-25
2 = 26-30
o Age 3=31-35
Predisposing 4 = 36-40
Educational & Factors 5 = Over 41
Ecological 0 = Anglican
Assessment religion 1 = Catholic
2 = Others
. 0 = Readable
literacy 1 = Unreadable
Reinforcing Factors Heard/seen message about malaria (1) z I;Igs
Enabling Wealth 0 = Poorest
] -1]
_ 25 — .':l :i



1 = Poorer
2 = Middle
3 = Richer
4 = Richest
Number of household members (1) i 832527
. .. 0 = Improved
Type of toilet facility 1 = Unimproved
Factors 0 = Piped/tube well water
Source of drinking water 1 = Dug well
2 = Others
Type of place of residence (1) i gﬂ?:]n
0 = No education
Mother’s highest educational level 1 - Primary
2 = Secondary
3 = Higher
Enhanced Vegetation Index Continous
Rainfall Continous
Environme | Epidemiological . Land Surface Temperature Continous
ntal Level Assessment Environment Factors Population Density Continous
ITN Coverage Continous

Average Education Level

0: Low - 3: High
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Surveylogistic Procedure

-

ol = Proc Glimmix Procedure

Aol SA A4S SAS WA 94
ol A

=



Al 48, w23 19

H ARE ol &ttt 3, dolE7E = Aol A ol
ek A AAE Ark. & A= AEHTu A& 9]

1 3] (Institutional Review Board, IRB)9] <<1& wro}l %3313 tHIRB

No. E2104/001-006)
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AH-E& 20410l A 254 Akl 7} 7209 (37.77%) o2 A Al e H A
7HE mlgo] mgon, FuE 7HEY AR} 7919 (42.25%) 0.2 B F
wel vuyPS uw s gdm 2L 9a & F ol Aol 10834
(66.65%) ] 3 T}
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< 10577 (51.91%) o =
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HR11%) ez 7P Wk, kS e U2 78 0]8H79.54%) Sk A
AE g AbgetE AFS 5611(33.35%) oo, slo]Ziup FH
Fejo] A 5FUS ALEsE Aol 5824% = e Hlw A 8 HQ A
ot Ao R HRITE Ao AFhs AbgS 15508 o F A
JAb A A A 7566% 22 UERon EA AFshE AMEE 392
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O % (4798%) YEtW oy w&S de WA Xe A9UF 1
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1699 (89.55%) ©. = L}E}FG;

F& 3 A2 11457 (60.72%), 2% E714S &g A

E 6. QT W V| 2SAEA A
Research variables Unweighted Weighted
N % N %
Result of malaria rapid test
0 = Negative 1525  78.53 1493.09 83.02
1 = Positive 417 21.47 305.3513 16.98
Independent variables
Educational & Ecological Assessment
Age
0 = Under20 89 4.58 103.8431 5.77
1 = 20-25 720 37.08 679.2716 37.77
2 = 26-30 552 2842  371.2782 20.64
3 = 31-35 308 15.86 308.4889 17.15
4 = 36-40 171 8.81 277.0294 15.4
5 = Over 41 102 5.25 58.52996 3.25
Religion
0 = Anglican 521 26.83  427.3302 23.76
1 = Catholic 791 40.73 759.8667 42.25
2 = Others 630 3244  611.2443 33.99
Literacy
0 = Readable 1088 56.02  1198.648 66.65
1 = Unreadable 854 43.98 599.7928 33.35
Malaria can be avoided
0 = No 122 6.28 90.38406 5.03
1 = Yes 1820 93.72 1708.057 94.97
Heard/seen message about malaria
0 = No 1057 54.43 933.6254 51.91
1 = Yes 885 45.57  864.8158 48.09
Wealth index combined
0 = Poorest 683 35.17 498.2063 27.7
1 = Poorer 444 22.86  411.6877 22.89
2 = Middle 312 16.07 318.9236 17.73
3 = Richer 256 13.18  285.5831 15.88
4 = Richest 247 12.72 284.0404 15.79
Number of household members
0 = Under 7 1510 77.75 1430.57 79.54
1 = Over 7 432 22.25 367.8712 20.46
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Type of toilet facility

0 = Improved 561 28.89  599.8143 33.35
1 = Unimproved 1381 71.11 1198.627 66.65
Source of drinking water
0 = Piped/tube well water 1222 6292 1047.347 58.24
1 = Dug well 366 18.85  417.7307 23.23
2 = Surface from spring 354 18.23 333.36 18.54
Residence
0 = Urban 392 20.19  437.7693 24.34
1 = Rural 1550  79.81 1360.672 75.66
Mother’s Education Level
0 = No education 648 33.37  551.8265 30.68
1 = Primary 951 48.97  862.9025 47.98
2 = Secondary 292 15.04  323.9382 18.01
3 = Higher 51 2.63 59.77399 3.32
Epidemiological Assessment
Fever
0 = No 1343 69.16  1356.536 75.43
1 = Yes 599 30.84 4419057 24.57
Anemia Level
1 = Severe 28 1.44 22.91599 1.27
2 = Moderate 453 2333 3743562 20.82
3 = Mild 505 26 482.6277 26.84
4 = No Anemia 956 49.23  918.5413 51.07
Has dwelling been sprayed against
mosquitoes in last 12 months
0 = No 1650 8496  1564.992 87.02
1 = Yes 292 15.04  233.4497 12.98
Has mosquito bed net for sleeping
0 = No 243 12.51 187.8959 10.45
1 = Yes 1699 87.49  1610.545 89.55
Person slept under an LLIN net
0 = No 797 41.04  706.3947 39.28
1 = Yes 1145 58.96  1092.047 60.72
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Independent Variables Mean SD Min Max
Environmental
LST(°C)t 1942 23.9965 2.29172 16.0817 28.8702
Rainfall (cm) 1942 133.859 29.0200 59.825 203.46
EVI(0-100)% 1942 38.7553 7.25499 22.02 54.7466
Population Density 1942 758.87 2013.62 20.5930 12996.9
Average Education Level(0-3) 1942 1.03409 0.48474 0 3
ITN Coverage 1942 0.7039 0.09459 0.39097 0.8863

+t LST: Land Surface Temperature
% EVI: Enhanced Vegetation Index
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8 157 BT AW V) 2FARY A

Independent Variables N Mean SD Min Max
Environmental
LST(°C)t 1942 23.99 2.29 16.08 28.87
Kampala 62 26.10 0.69 24.58 26.59
South Buganda 114 23.55 0.50 22.68 24 .33
North Buganda 109 23.66 0.61 22.48 24.89
Busoga 124 24.48 0.43 23.10 25.63
Bukedi 129 25.18 0.84 23.48 25.92
Bugisu 130 21.42 3.05 16.08 25.06
Teso 118 25.59 0.76 24.18 26.45
Karamoja 191 26.38 1.31 24.87 28.87
Lango 144 24.71 0.53 23.94 25.47
Acholi 183 24.64 0.61 23.69 26.18
West Nile 161 25.95 1.68 23.30 27.55
Bunyoro 95 23.46 0.45 22.30 24 .51
Tooro 206 21.38 1.66 18.91 25.87
Ankole 82 22.92 1.07 20.58 24.18
Kigezi 94 19.53 1.50 17.43 22.06
Rainfall (cm) 1942 133.859 29.0200 59.825 203.46
Kampala 62 130.93 4.95 124.40 137.30
South Buganda 114 126.13 20.95 92.70 156.00
North Buganda 109 128.08 13.79 108.58 157.71
Busoga 124 158.87 6.00 154.30 182.10
Bukedi 129 165.86 12.97 150.98 203.46
Bugisu 130 174.28 17.34 123.73 192.20
Teso 118 154.88 5.32 144.23 164.59
Karamoja 191 79.74 2291 59.83 135.37
Lango 144 149.41 16.14 111.20 169.36
Acholi 183 139.17 13.91 108.01 158.20
West Nile 161 128.06 10.44 104.98 146.08
Bunyoro 95 136.29 8.66 121.72 152.10
Tooro 206 127.10 13.57 87.50 145.72
Ankole 82 95.62 10.23 79.72 118.28
Kigezi 94 124.11 15.79 89.68 143.03
EVI(0-100)% 1942 38.76 7.25 22.02 54.75
Kampala 62 26.80 5.80 23.66 39.13
South Buganda 114 39.14 5.07 31.05 48.26
North Buganda 109 44.48 2.65 38.54 48.40
Busoga 124 39.33 3.17 33.73 42.66
Bukedi 129 35.71 3.44 29.05 42.66
Bugisu 130 42.02 5.19 32.05 50.52
- 36 - i 2l



Teso 118 34.55 2.63 30.65 38.88
Karamoja 191 27.84 3.86 22.56 36.36
Lango 144 34.40 6.75 22.02 43.59
Acholi 183 38.83 3.05 32.79 44.02
West Nile 161 36.92 2.80 32.35 41.56
Bunyoro 95 45.50 2.89 37.48 49.38
Tooro 206 48.27 4.29 34.23 54.75
Ankole 82 42.94 3.56 36.25 46.05
Kigezi 94 44.25 3.42 37.84 48.38
Population Density 1942 758.87 2013.62 20.59 12996.90
Kampala 62 1097.60 216.61 638.23 1299.69
South Buganda 114 139.35 175.52 8.19 608.94
North Buganda 109 42.00 37.57 8.29 127.92
Busoga 124 39.81 22.57 21.08 164.54
Bukedi 129 78.21 98.10 20.28 407.07
Bugisu 130 74.49 35.07 14.65 248.94
Teso 118 24.55 6.35 13.40 57.58
Karamoja 191 12.33 9.49 3.14 36.25
Lango 144 20.27 14.00 5.83 78.16
Acholi 183 22.80 67.34 2.06 344.96
West Nile 161 41.65 50.47 6.32 222.43
Bunyoro 95 18.01 12.56 8.02 71.63
Tooro 206 43.40 60.20 4.65 356.94
Ankole 82 20.60 13.24 5.46 53.10
Kigezi 94 29.36 8.47 19.05 42.59
Average Education Level 1942 1.03 0.48 0.00 3.00
Kampala 62 1.98 0.30 1.50 2.50
South Buganda 113 1.54 0.47 0.60 2.17
North Buganda 109 1.33 0.31 0.67 2.00
Busoga 123 0.97 0.29 0.40 1.67
Bukedi 129 1.03 0.31 0.63 2.00
Bugisu 130 1.35 0.39 0.00 2.25
Teso 118 1.16 0.21 0.00 2.00
Karamoja 190 0.23 0.34 0.00 1.50
Lango 144 0.94 0.26 0.00 1.50
Acholi 182 0.91 0.30 0.50 2.00
West Nile 160 0.86 0.31 0.44 1.70
Bunyoro 91 1.18 0.42 0.00 3.00
Tooro 205 1.13 0.30 0.88 2.33
Ankole 81 0.88 0.35 0.00 1.57
Kigezi 94 1.03 0.34 0.65 2.00
ITN Coverage 1942 0.70 0.09 0.39 0.89
Kampala 62 4.21 0.43 3.91 6.30
37 a:: Tl
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South Buganda 114 6.01 1.03 4.27 7.14
North Buganda 109 6.93 0.37 6.35 7.71
Busoga 124 6.28 0.35 5.54 6.70
Bukedi 129 6.45 0.29 5.76 6.84
Bugisu 130 6.44 0.21 6.07 7.16
Teso 118 7.58 0.32 7.09 8.07
Karamoja 191 6.50 0.59 5.33 7.62
Lango 144 7.89 0.33 6.65 8.26
Acholi 183 7.83 0.50 5.80 8.25
West Nile 161 8.08 0.54 7.29 8.86
Bunyoro 95 7.89 0.24 7.21 8.19
Tooro 206 7.29 0.18 6.91 7.57
Ankole 82 7.34 0.17 6.70 7.53
Kigezi 94 7.01 0.18 6.58 7.35
- &) 8
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E 9. FholAE 2 Az

Independent Variables Remarks RDT
Negative Positive Chi-sq P-value
N % N %
FEducational & Ecological Assessment
Age 0 = Under20 89.364 86.06 14.4791 13.94 60.0738 <.0001
1 = 20-25 570.795 84.03 108.476 15.97
2 = 26-30 263.325 70.92 107.953 29.08
3 = 31-35 276.887 89.76 31.6018 10.24
4 = 36-40 248.164 89.58 28.8654 10.42
5 = Over 41 44,5546 76.12 13.9753 23.88
Religion 0 = Anglican 368.035 86.12 59.2952 13.88 21.4236 <.0001
1 = Catholic 594.517 78.24 165.349 21.76
2 = Others 530.538 86.8 80.7068 13.2
Literacy 0 = Readable 1040.74 86.83 157.91 13.17 36.9077 <.0001
1 = Unreadable 452.352 75.42 147.441 24.58
Malaria can be avoided 0 = No 79.5457 88.01 10.8383 11.99 1.6792 0.195
1 = Yes 1413.54 82.76 294.513 17.24
ggla;g/;een message about 0 = No 788.239 84.43 145.386 15.57 2.7247 0.0988
1 = Yes 704.85 81.5 159.965 18.5
Wealth index combined 1 = Poorest 342.46 68.74 155.746 31.26 136.0046 <.0001
2 = Poorer 344.677 83.72 67.0103 16.28
3 = Middle 263.804 82.72 55.1199 17.28
4 = Richer 262.81 92.03 22.773 7.97

_40_



5 = Richest 279.338 98.34 470233 1.66
Number of household 0 = Under 7 119587 83590 234697 1641 1.6281 0.202
members
1 = Over 7 297.217 80.79 70.6545 19.21
Type of toilet facility 0 = Improved 552.042 92.04 47.7727 7.96 51.8774 <.0001
1 = Unimproved 941.048 78.51 257.579 21.49
Source of drinking water 0 = Piped/tube 823.454 7862 223893 2138 36.4887 <.0001
well water
| = Dug well 365.072 87.39 52.6583 12.61
2 = Surface from
Spring 304.563 91.36 28.8002 8.64
Type of place of residence 0 = Urban 402.169 91.87 35.6003 8.13 32.1243 <.0001
1 = Rural 1090.92 80.18 269.751 19.82
fg“,’et%‘efs highest educational ) _ N cqucation 416325 7544 135501  24.56 60.3039 <0001
| = Primary 713.033 82.63 149.87 17.37
2 = Secondary 306.699 94.68 17.2393 532
3 = Higher 57.0327 95.41 274132 4.59
Epidemiological Assessment
Fover 0 = No 1222.64 90.13 133.894 9.87 197.9001 <.0001
v 1 = Yes 270.448 61.2 171.457 38.8
1 = Severe 13.2233 577 9.69273 423 142.9101 <.0001
Anomi 2 = Moderate 242.01 64.65 132.346 3535
eria 3 = Mild 400.807 83.05 81.8207 16.95
4 = No Anemia 837.05 91.13 81.4918 8.87
Has dwelling been sprayed 0 = No 1276.13 81.54 288.862 18.46 18.7118 <.0001
against mosquitoes in last 12 _ 216.961 92.94 16.4889 7.06

months

_41_



Has mosquito bed net for
sleeping

Person slept under an LLIN
net

—_— 0 = O

142.643
1350.45
559.884
933.206

75.92
83.85
79.26
85.45

45.2531
260.098
146.51
158.841

24.08
16.15
20.74
14.55

7.5151

11.6797

0.0061

0.0006
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3E 10, AdEA A9
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 1 -004 002 014 003 004 -026 003 017 -014 013 018 033 -03 -0 -006 -0.08 027 004 -02
skekok kskok *okk kokk skskok skskok Kk sk ok skskok k3% sk skesksk * skokok
2 1023 003 -003 009 0.1 004 010 005 005 005 007 000 -010 -002 000 -003 %0 004
eskeck kskeck seskeok sHokok * * * sk skskeck
3 1 013 -1 -1 -0 006 -00 008 003 01 01 01 -00 -003 000 -013 000 0.19
sokok sk *® * kck * sk skesksk sHokok
4 I 013 01 -03 002 010 -007 025 02 015 0.0 014 -005 -00 014 -01 -02
koK kskck skskok kokk kk skskok skkeck kokk Kk skskck * sksksk k3kck skskok
5 I 017 008 -001 003 -001 -0.08 007 000 003 00l -002 -00l 00 -00 -0.0
skkk k% kkk sk sk
6 1 002 00l 010 008 002 -002 011 000 -001 006 000 010 00l 0.10
kK ok Kk sk * sksksk skskok
7 1 01 06 01 -05 035 -01 016 -02 008 005 -01 007 007
skokok *okk * skskok skskok kokk kK skskok k% * *3k Kk sk
8 I 005 001 006 -0.02 008 00l 008 006 005 -007 022 003
* * 3k ok * * 3k skskck
9 I 009 039 -019 012 -005 007 -006 -0.05 003 0.1 002
ek sk ks seksk * ok * * sk
10 I 013 001 017 007 -0.16 005 004 -038 -0.08 039
ksksk seksk k% Kk * skeskk sk Kk
11 1023 005 005 008 006 -001 -014 G0 019
ksk * * Ak * kskk sk &k sk
12 1 009 007 003 003 014 -009 016 003
skkok *%k sk sokk sk
13 I 013 -0 001 00l 023 023 -0.08
sdokk skesksk skoksk 3k
14 I 003 005 007 -0.09 -003 007
* sk skesksk 3k
15 I 003 003 022 025 -029
skesksk kskeck sksksk
16 1 042 -005 007 008

sksksk

*

kok
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17 1 -0.1 0.11 0.02 0.00 -0.02 0.05

EEE EEES *
18 1 -0.2 -0.7 0.08 0.15 -0.2
EEE EEE EES EEE EEE
19 1 0.10 -0.2 0.07 0.28
EEE EEE Hok EEE
20 1 0.16 -0.3 0.13
EEE EEE EEE
21 1 -0.59 -0.5
seokok EEE
22 1 0.43
seokeok

23 1

xxxp< 0001, **p<0.01, *p<0.05

DRDT 2)Respondent's current age 3)Religion 4)Literacy 5)Malaria can be avoided 6)Seen/heard any messages about malaria 7)
Wealth index combined 8)Number of household members 9)Type of toilet facility 10)Source of drinking water 11)Residence
12)Mother's highest educational level 13)Fever 14)Anemia level 15)IRS 16)ITN 17)LLIN 18)LST 19)Rainfall 20)Enhanced Vegetation Index
2DITN Coverage 22)Population Density 23)Average Education Level
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F 11 2A A e 2y
Independent Variables OR 95%(CDt P-value
Educational & Ecological
Age
0 = Under20 (Reference)
1 = 20-25 0.98 0.37 2.62 0.97
2 = 26-30 1.39 0.53 3.61 0.50
3 = 3135 0.55 0.17 1.72 0.30
4 = 36-40 0.34 0.09 1.26 0.11
5 = Over 41 1.19 0.39 3.59 0.76
Religion
0 = Anglican (Reference)
1 = Catholic 1.05 0.52 2.11 0.89
2 = Others 0.85 0.42 1.72 0.65
Literacy
0 = Readable (Reference)
1 = Unreadable 1.18 0.70 1.99 0.53
Malaria can be avoided
0 = No (Reference)
1 = Yes 2.36 0.88 6.34 0.09
Heard/seen message about malaria
0 = No (Reference)
1 = Yes 1.18 0.68 2.05 0.54
Wealth index combined
0 = Poorest (Reference)
1 = Poorer 0.47 0.33 0.68 <.0001
2 = Middle 0.50 0.29 0.84 0.01
3 = Richer 0.26 0.12 0.56 0.00
4 = Richest 0.06 0.01 0.29 0.00
Number of household members
0 = Under 7 (Reference)
1 = Over 7 1.20 0.65 2.20 0.57
Type of toilet facility
0 = Improved (Reference)
1 = Unimproved 1.19 0.69 2.05 0.54
Source of drinking water
2 = Other (Reference)
0 = Piped/tube well water 2.39 1.29 4.42 0.006
1 = Dug well 1.34 0.73 2.49 0.35



Mother’s Education Level

0 = No education (Reference)

1 = Primary 0.81 0.56 1.19 0.28

2 = Secondary 0.41 0.21 0.83 0.01

3 = Higher 0.52 0.11 2.43 0.40

Epidemiological Assessment

Fever

0 = No (Reference)

1 = Yes 4.12 2.40 7.09 <.0001
Anemia Level

4 = No Anemia (Reference)

1 = Sever 5.89 2.24 15.52 0.00

2 = Moderate 4.09 2.62 6.39 <.0001

3 = Mild 1.79 1.11 2.87 0.02
Has dwelling been sprayed against
mosquitoes in last 12 months

0 = No (Reference)

1 = Yes 0.21 0.09 0.49 0.00
Has mosquito bed net for sleeping

0 = No (Reference)

1 = Yes 0.89 0.55 1.44 0.64
Person slept under an LLIN net

0 = No (Reference)

1 = Yes 0.75 0.50 1.10 0.14

T 95% Confidence Interval
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s unitk depelel HAMANTE Y 2=7F 118WH(95%
CI=1.02-1.36) S7Fatda, el lem 7M1 o 49 o=+ 1
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12 05E 2448 5784 A5

Fixed Effects

Modell

Model3

Independent variables

OR(95%(CI)

OR(95%(CI)

OR(95%,CI)

Age

Religion

Literacy
Malaria can be avoided

Heard/seen message
about malaria

Wealth index combined

Number of household
members

0=
= 20-25

O = = O N = O N bk~ WN —

—_—

S b WO = OO

Under 20 (Ref)

26-30

31-35

36-40

Over 41
Anglican (Ref)
Catholic
Others

= Readable (Ref)

Unreadable
Yes (Ref)

= No

Yes (Ref)

No

Poorest (Ref)
Poorer
Middle

= Richer
= Richest

Under 7 (Ref)

1.45(0.66-3.17)
1.49(0.69-3.24)
1.16(0.49-2.77)
0.50(0.21-1.20)
2.87(0.99-8.28) -

0.83(0.52-1.34)
0.77(0.46-1.29)

1.28(0.86-1.90)

2.94(1.34-6.46)*

1.25(0.87-1.80)

0.58(0.37-0.94)*
0.82(0.48-1.40)
0.39(0.20-0.77)*
0.15(0.05-0.52)*

_51_

0.75(0.34-1.68)
0.77(0.35-1.73)
0.69(0.28-1.67)
0.31(0.13-0.75) -
1.29(0.43-3.85)

0.87(0.54-1.42)
0.78(0.46-1.32)

1.25(0.84-1.87)

2.19(0.99-4.84) -

1.32(0.91-1.91)

0.56(0.35-0.90)*
0.81(0.47-1.38)
0.33(0.17-0.68)*
0.12(0.03-0.44)*



Type of toilet facility

Source of drinking
water

Type of place of
residence

Mother's highest
educational level

Fever

Anemia Level

Has dwelling been
sprayed against
mosquitoes in last 12
months

Has mosquito bed net

1 = Over 7

0 = Improved (Ref)
1 = Unimproved

0 = Piped/tube well
water (Ref)

1 = Dug well

2 = Surface from
spring

0 = Urban (Ref)
1 = Rural

0 = No education

(Ref)

1 = Primary

2 = Secondary
3 = Higher

1 = Yes (Ref)
0 = No

4 = No Anemia(Ref)
1 = Severe

2 = Moderate
3 = Mild

0 = No (Ref)
1 = Yes

0 = No (Ref)

0.85(0.57-1.28)

1.39(0.86-2.25)

0.81(0.50-1.31)
0.72(0.42-1.24)

1.26(0.75-2.11)

0.83(0.58-1.19)
0.44(0.22-0.86)*
0.48(0.10-2.23)

2.05(1.40-2.99)**

5.85(1.89-18.12)**

3.91(2.64-5.79)***
1.66(1.11-2.48)*

0.29(0.15-0.56)**

_52_

0.93(0.61-1.42)

1.52(0.92-2.51) -

0.93(0.56-1.53)
0.93(0.53-1.64)

1.20(0.67-2.15)

0.87(0.60-1.27)
0.48(0.24-0.96)*
0.67(0.15-2.87)

2.02(1.37-2.97)**
7.14(2.33-21.86)**

3.85(2.58-5.75)***
1.70(1.13-2.55)*

0.23(0.12-0.46)***



for sleeping

1 = Yes 0.82(0.48-1.42) 0.83(0.48-1.44)
Person slept under an _
LLIN net 0 = No (Ref)
1 = Yes 0.69(0.48-0.99)* 0.68(0.47-0.99)*

Environmental Level Variables

Land Surface

Temperature
1.18(1.02-1.36)* 1.28(1.09-1.49)*
Rainfall
1.03(1.01-1.04)*** 1.02(1.006-1.03)*
Vegetation Index
0.99(0.94-1.03) 0.989(0.94-1.04)
ITN Coverage
1.85(1.29-2.65)** 1.77(1.19-2.64)*
Population Density
1.00(0.997-1.002) 1.002(0.999-1.004)
Average Education
Level
0.26(0.15-0.45)*** 0.90(0.47-1.72)

p<0.1, *p<.05, **p<.01, *x*xp<.001
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<H13. 99 F¥o] WE ICCY A FAHI>
Model Variancex ~ SE  ICC(%)t AlC o 2oe
HERE 1.9527 0.8123 37.2% 1266.42 1262.42
—T’-E'_d 10+ 1.0555 0.497 24.3% 1112.84 1050.84
2E2(A Y -r'—-—) 1.1104 0.5429 25.2% 1200.22 1182.41
2Z3MA+X49) 0.4690 0.2515 12.5% 1079.92 1003.92
*Estimated variance of the random intercept
t Interclass Correlation Coefficient
3 -.
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Abstract

Association between Uganda Malaria Control
Program and the result of rapid diagnostics

test

Seyoung Kim

Department of Health Care Management and Policy
The Graduate School of Public Health

Seoul National University

Objectives: Malaria infection is still a high burden of disease in
Uganda and has remained a leading public health problem in the
country. In this regard, the main purpose of this study was to
identify and examine associative factors that have influenced the
result of a rapid diagnostics test in Uganda using 2018-2019
Malaria Indicator Survey(UMIS). This study, therefore, aimed to
investigate the prevalence and factors associated with RDT result
on individual and environmental level in Uganda.

Methods: This study wused the Malaria Indicator Survey for
2018-2019 provided and collected by the United States Agency for
International Development (USAIDS). The outcome variable was
malaria rapid diagnostic test survey results(negative or positive) and
the main explanatory variable was as follows: Individual level
includes age, literacy, mother’s education, religion, malaria knowledge,
heard/seen message about malaria, wealth, members of household,

type of toilet facility, source of drinking water, residence, fever,
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anemia level, IRS, use LLIN, own mosquito net and Environmental
level consists of rainfall, land surface temperature, enhanced
vegetation index, population density, ITN coverage, average mother’s
education level. A multilevel logistic regression model was conducted
using SAS 94 and to identify individual and community level
determinants of RDT result during lactation.

Results: From the findings of this study, the wvulnerability of an
Ugandan woman to malaria infection decreased as ‘Has dwelling been
sprayed against mosquitoes in the last 12 months’ and ‘Use LLIN’.
Other major significant factors were: the presence of anemia and
fever history in women, wealth level, mother’s education level. Also,
land surface temperature, I'TN coverage, rainfall was significantly
associated with the increased risk of malaria disease and infection.
Conclusion: Individuals with wealth conditions, education level, fever
and anemia level are positively associated with malaria infection.
Improving malaria control programs such as spraying anti-malaria to
the house and LLIN are effective means of reducing the risk of
malaria. Since Female household members are vulnerable groups to
the risk of malaria, infectious disease management and announcement
of prevention methods against malaria has been essential to design
improved strategic intervention for the reduction of malaria epidemic

in Uganda.
Keywords: Multilevel analysis, Malaria, Uganda, MIS, DHS, Malaria

control programm, anemia

Student Number: 2019-26700
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