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Residential vulnerability, climate anomalies and
child health in 32 sub-Saharan African countries:
Focusing on water, sanitation, housing, and

energy from a climate justice perspective

ey
o
N

%% Abstract

B AT A o ohmelstl A FABY AEYH oY /1Tt ok B
o Haba, 7154 BAelA FANLRH ANFWE TR
38 A% ANEE B2 olB 99 327039 ATuARAG AT 2

=
Fgatel B, A4, 78, Ux @43 ol 71 % F57t 54 vE obE
Anj

MAE g

i

=
=

A2
bt
>
=
=)
)
v}
I
=
o,
)
e
iy
"
rie
X
2
i3
N,
B
o




Abstat ol obmaltel F7 o, 014 7|2, OfS mo| B World Vision

. M2
of3xZ gl 7}ol| A 7]E M3} (climate change)®t ©]% 7] (climate anomaly)+
F okt A ATt obsEY WA & 9FE vt (Amondo et
al., 2023; Baker & Anttila—Hughes, 2020; Dimitrova et al., 2022; Ferguson,
1999; Heft-Neal et al., 2018; Wang et al., 2022; IPCC, 2022). o} &7}
A9l B 7HAS &, A, 74, duAe 2 5 Qlzepel An] 2o
AshA Sopedl, 7]SEWstel o] 7 AAE Aok AF <rEbhol
olyzel A& 7wk AHE Qs Agnolucci et al, 2020; Baker &
Anttila-Hughes, 2020; Busby et al., 2014; Cooper et al., 2019; Stringer et
al., 2021). FA&Eo] FHefgk 7M1 olsEL 7IFWSE Qs o 2
27 9de] HHel= Aolth(Davenport et al., 2017; Wang et al., 2022).
ot A}3|-FHd EP Tl FEs= 7IFA 9 (climate justice) ¥AS
Higo 2 Wglsts 34 AL AA 8AE dAste B ZAE AEE
g Alo] ol TtHAmorim—Maia et al., 2022; B. S. Levy & Patz, 2015;
Magrath, 2010; Schlosberg & Collins, 2014).

olgigh wjAolA H: 7|5 84, FASA, WA BA dig A+t
7 Y, 28y B A7 7199 17 3 (Baker & Anttila-Hughes,
2020; Burkart et al., 2021; Johnson & Brown, 2014; Kjellstrom et al., 2016;
Phalkey et al., 2015)3 FA%73 FHFAH o A% B (Armah et al., 2018;
Fink et al., 2011; Puzzolo et al., 2024; Tusting et al., 2020)°l] H <=3} 11,
Al e WAYSS FE8] AFEA Zddh. HE AR A A
M40 A3 e85 ATl oy At Adojut 54 FHeRd A il =4S
w231 QJth(Bitting & Chaves, 2024, 2024; Davenport et al., 2017; Ross
et al., 2024; Wang et al., 2022). A5 &40l 7|9+gk SA7F F-Faho] A<
159 77 Aok weld wd 44 Al ojde Adold. olg
e MAolA olmest dY HAAE ohemwA ol )%, Hok, ok
wAel WAE FReks 977k Bash

2 AT Absket ol ofZ g Ttell A FA S ol 7157} o}
BAe] W& &¥WE B8y, sANggEe 71FWst FF3Hclimate
change mainstreaming)& <913 AAMEE EEstazt gtk ol& 93|
ol g7} 32 M=o RJAFEAZRAIY} 7% A5E &&sto], 5 Al Hvk
ol-gol Hx 7=, 7t FHeR BE, ol 7| WEFE A ol

A8 ox
o
12
oX,
o
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AFE F WE AAE nes] AL, ne, F5 RF, 35 Bz
ERAT. FARHY B ant Fa Aok Ameld ofF me) Y
299l &, 94, F9, oA |}

s
F= Mdd FA¢
%
&

AL ] 715 s) FR3ke] AlAE S Al A

715 )= Ao (Environmental justice)9t HEE &3 HoHA
Moz 7|$Wstel e e B 53 F4g o5 v 33t (Brulle & Pellow,

2006; Porter et al., 2020; Schlosberg & Collins, 2014; Sultana, 2022). ©]
dedh 4 EAZE obd AR A AR 7 EAlolH
Aol HAsHe =d34 Jsjd FE5I. 715 = ol
S sy 9 AsSs ase AFH JdelrlE sttt 53,
A% Eujel Al A= JAEAR S Frske JHA" AR Al
Q3

THAmorim-Maia et al., 2022; Newell et al., 2021).
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713 elE  FAstet= d 5 Stk ¥l A 9 (distributional
justice)Qldl, o] 7/IE2 7|¥WstE FHodo] AXe AT Ao gt
2 Euje 58 34S FESd(Fisher, 20155 Newell et al., 2021;
Schlosberg, 2004). 24712 dj& Aol HAFd= EFstal 7]F9
FaFs A e Ao FH kg A3 A A9 7 (Agnolucci et al., 2020;
Burke et al., 2015)2 4] B9 #39] Z94dES HoFrh
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FH kst AlSAA ol F9= 7IelH (Burkart et al., 2021; Conte Keivabu
& Cozzani, 2022; Cooper et al., 2019; Dimitrova et al., 2022; Wang et al.,
2022), ol EBHTS Asste ARG xe H 8Rle]  wAkshE
Aol tH(Baker & Anttila-Hughes, 2020; Desbureaux & Rodella, 2019;
McMichael, 2013). o]2|gt ZA&olx 7]5Wst JFs &43td A &
stve FHeF AT FASE S MAdste Beolth. =, A4, T, YA+
A%l d3dFs mAeE 842, FARES JMddgd B FPAAS
T E 7] FE o s o =3

I ey
wo o

tjo
Hir

2. Y3

v aTe 71F, 7, A% Atele dAE e g H2s A 715
FHepgd-n ZHd9as FAste <ad 1>9 ZHdas FARE
% 2, 94, F9, cluxs FAow FAH, ofE aist ndd

iE =
7159 #BANA FEs= S HoFEth 53], AAS5Iro] wE A,
FASE FHeFdH 7 rF B WA= A A S Abstaxt
g <2® 1>elA BAE U F3Y dAlE (D) FA8EY] B 93, (2)
7199l B g3, (3) FASEY mAaaREAEI), 4) FASE
A IHFASE Y 7159 52 ga3holt

<d8 1> 713, FABE, 22 B YA

Residential environment as a moderator

Water: quality of water, access n
Sanitation: Toilet facility, ownership of toilet
Climate Child health
Housing: Durability of roof, floor, wall materials
Climate change Mortality
Climate anomaly Energy: Electricity access, cooking fuel
Malnutrition
Climate-related disaster H - Stunting
Weather-related extreme events i n - Underweight
- - Wastin,
)
(element)
- Temperature ﬂ Morbidity and disease
- Precipitation N . N " - Waterborne disease (Diarrhea)
- diat "
_ Wind Residential environment as a mediator _ Vector-borne disease (Malaria)
- Acute respiratory infections
(region) Water: Quality decline, access delays - Cough, breath, fever,
- Tropical (A), Arid (B), diarrhea, anemia, etc.

Temperate (C) Sanitation: System failures, increased sharing

Housing: Structural damage, destruction -

_ Energy: Infrastructure collapse, utility loss
-
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B2 A ASd dEFEF dFS vA=H, AT Aol Aol
B w55 Folal d4E FASkeE H s 867] wio]tH(Armah et al.,

2018; Bartram et al., 2005; Fink et al., 2011; Pickering & Davis, 2012).
gy 29 A5 doe A5 QlEeE &t VY AT RS =
F5o02 A A4S osA7IEd, ol U8 A3y Wgd oks=
olo}d 4= 9Jth(Bandyopadhyay et al., 2012; Blom et al., 2022; K. Levy et
al., 2018; Wang et al., 2022). $tH, 7o 2 247 HEE3|X]a 2. o]
S7VetEA 1A flg o] Eolx = Aol A (Cooper et al., 2019; Leal Filho
et al., 2022; Schewe et al., 2014), A3+ A4 dxgl= 24 HFEEA &
A& 7hsetAl & AAE S A dtH(Stringer et al., 2021).

A8 AL A 78 F el Y-S A, Ade s A
HYd =58 9 1y WY ES WdFHFreeman et al., 2017; Ngure
et al., 2014; Wolf et al., 2018). stA®t F5= vl A 2"l9) sPd S
sty BAd 245 =FAA AEH ks 2d9E 5 dn 12
Az A qoA = A4 dea JFdx Fio] F2t(Bandyopadhyay
et al., 2012; Blom et al., 2022; Carlton et al., 2016), °]4 7]|& & 23 7
F52 A Ao 283 & F5S 23ty 1 RS ¢ =9 & At
gy e sPEA T 9 #ae A oy B S E B2
Pgs o43te 4= At (McMahon & Gray, 2021; Wang et al., 2022).

557 A3, TEiglel, & 2EFzY 9FS ux=d, A
o 37 Wy w/fAEHY obss B WAHE FA5tE

=

(Tusting et al., 2015, 2017, 2020; Weitzman et al., 2013). 7]

Ze}g]o} F7HCaminade et al, 2014) 2 & 2~E#x #dH ®BA

o] X vH(Xu et al.,, 2012), &, 3t7], 9] HAA S AJsi= T

BA 9ES g3td 5 Adu. WAl A3 Fue A s
ME S A4S 1Ed AAQd = Adu.

ox N o rE ot 4N N
ST T e T = o )
2 o rr £ orlo rlo

[e)
357 79 9L =<2 (Bede-0Ojimadu & Orisakwe, 2020; Buchner &
Rehfuess, 2015; Messie Pondie et al., 2024; Puzzolo et al., 2024). ©o]*+
710l d 2EH29 JYAEE ol A3 ABlom et al, 2022;
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Burkart et al., 2021), 7]1% Aoz A3k e} g Ay o 2 37|
A E 7R YA 2 557 HES v F7HAE oAk 9,
71FZWEE o A 2 AW st W3lstA v Agnolucci et al., 2020;
Lobell et al., 2011; Zhao et al., 2017), SF8 A<l o= HIAHL &2
dejer A F7] A B TlddetdA B Ads dstd
2 tH(Davenport et al., 2017).

3. 9t 24

WA Fas Adel ofF mA $AS 9% FANG Gyl
Fuat, A% addl @ A4 FANTRGe] G Folt Faw
ARk @ & Arh B B4 98 welF AF L FARY 225
gastng e AT AR Agsath Ak ol obelziel
oY e W Besk FARY AGHE, AY, Fu, QUL obF
HACHS, 9, AWl | FF nALA o] AR Fas] g8 A

A M S RAE FARALE oY 715 B JFs IRtk

2 dFes Hae A a9E F45e 39 BHeE HE 1 7 2 &
AF3th F W] HJozes ¥dste 2Eay B¥ow s 3 &
AF3sh 319 EolME A pde] wE A4 gAY A ARE
g2 AAST dF P 1 & ZFE DHS oA AFEE Fo By
AN EA 7IEFRE 2 AE E9), G AEHESER, AT, 2ok,
WA A (EAL 387 A3HE ek AT A 2 3 A= o)A
7197 A7 wE2d WSEdS aEse] AMYEY JEExE WHeE
%31t}
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. 24 44

1. 4Io|E

H A= vg A4S A (US. Agency for International Development,
USAID)¢] <l H AZAHDemographic and Health Survey, DHS)Z
AF-&-3FOH(ICF International, 2005, 2012). DHS & o2 =71 2 7|3t A A

3lel 2o QFHA D ASAA HAHE FFsth DHS & T7

ol AL AUE I Jez2A, 2 94 JAg 548 &8s,
ALt A 5AS agste] AEs FEstL FAF(E R AEDE
2 gge Ho AE gdARE dAAEo 2 E4dAe A=
| 3= = o] ZAME ARFYE oo 34 deE2 A g

O T
B L oxb N AN
N

o

2!

re

T olzElgt IUtEdA FE EE DHS A8 & HAFsta 449
d ARE XFe= DHS = %P S H‘*‘ﬂ #, Hi AR 7F Al =
2016 A7FA = A7 IS Agetglnl o224 AHE FES 2005 A 1
2016 d Atolel]l AaPH 32 7] 47 7} DHS o|thFE 1). tlolE g ¥
Aol xFE 5 M wRE obEe 655,279 ol ARFUYEE
24,463 7holtH( ¥ 2).

5

e i

L:o

40 Alg¥ 7]% zmE UC Santa Barbara ¢ Climate Hazards
Center o] A 7%t CHIRPS(Climate Hazards Group InfraRed Precipitation
with Station data)?} CHIRTS_max(Climate Hazards Group InfraRed
Temperature with Station data)°]TH(Funk et al., 2015, 2019). CHIRPS +
A4 7Iake] A AR A BS54 dHelHE FF5e 0.05 E(HE
Ao Al oF Bkm) =S € A A5E A I}‘:} CHIRTS +
7]l 9 Pt 7] dlo]HE AFst=d, QI

A= a2 8 A fr&sith. B AgelA A B o] fAE AL
dolEl7}F AlFE e 1986 dH-E 2016 A74x9] 31 A7 A85 Z&3t)
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B 1) 94 U4 DHS &=

World Vision i

Survey County Start End Cluster Sample

AO7 Angola 2015 2016 625 16,932
BF6 Burkina Faso 2010 2010 541 20,812
BJ6 Benin 2011 2012 746 15,640
BU6 Burundi 2010 2011 375 10,335
BU7 Burundi 2016 2016 322 9,962
CD6 Congo DR 2013 2014 492 21,958
Cle Cote d'lvoire 2011 2012 341 10,054
CM6 Cameroon 2011 2011 577 15,059
ET6 Ethiopia 2010 2011 571 16,305
ET7 Ethiopia 2016 2016 622 13,599
GA6 Gabon 2012 2012 331 6,957
GHb Ghana 2008 2008 402 3,939
GH6 Ghana 2014 2014 423 7,302
GN6 Guinea 2012 2012 300 10,274
KEb Kenya 2008 2009 397 7,498
KEG6 Kenya 2014 2014 1,584 24,547
LB6 Liberia 2013 2013 322 11,416
LSH Lesotho 2009 2010 395 4,550
LS6 Lesotho 2014 2014 397 3,691
MD5 Madagascar 2008 2009 585 15,780
ML6 Mali 2012 2013 413 12,849
MW5 Malawi 2010 2010 827 27,497
MW7 Malawi 2015 2016 850 22,531
MZ6 Mozambique 2011 2011 609 14,508
NG5 Nigeria 2008 2008 886 42,385
NG6 Nigeria 2013 2013 889 45,788
NI6 Niger 2012 2012 476 18,153
NMb Namibia 2006 2007 489 5,678

10
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NM6 Namibia 2013 2013 540 5,572
RW6 Rwanda 2010 2015 984 23,075
SL5 Sierra Leone 2008 2008 349 8,097
SL6 Sierra Leone 2013 2013 435 19,009
SN6 Senegal 2010 2011 385 15,493
SZb Eswatini 2006 2007 270 3,298
TD6 Chad 2014 2015 624 24,595
TG6 Togo 2013 2014 330 9,111
TZ5 Tanzania 2009 2010 458 9,948
TZ7 Tanzania 2015 2016 608 12,511
UGbh Uganda 2006 2006 336 10,688
uG6 Uganda 2011 2011 400 10,398
UG7 Uganda 2016 2016 685 19,457
ZAT South Africa 2016 2016 670 3,982
ZMb Zambia 2007 2007 319 8,411
ZM6 Zambia 2013 2014 719 16,922
ZW5 Zimbabwe 2005 2006 396 5,898
ZW6 Zimbabwe 2010 2011 393 5,959
ZW7T Zimbabwe 2015 2015 400 6,956

11
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<2l 2> DHS 22{AF g7

40°N

20°M

20°8

40°5

20°W 0= 20°E 40°E
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B Axol= ol AMEE, TSE-Z(Stunting), A A S (Underweight),
3] %FF(Wasting), AN &7 Ao xE3erh SSFHe 94
FFHAxE wrgdely, A o dH A F(Height-for-Age Z-score,
HAZ)7F -2 "9kl At AAlTe isd IFEAEXE yehdy, A5 o
Ad A G (Weight-for-Age Z-score, WAZ)7} -2 w|gkel -t} a]okFo
v FYEARE s, AT o A A (Weight-for-Height Z-score,
WHZ)7} -2 mwkel Atk Aabes Ad 2 F 5t AAL S f55

Zeow A%, 57 dee A SAS fal Ad 2 F Fte

7 AR Ak AfEe B B A dd EdoA A=

dnbA ol wRA FH WHES S5t SAeth. UN-Habitat oA

Initiative)oll Al #|A] gk tpd & WIaL x]<4= WHO ¢ UNICEF 9] 914 2 214
A BE X FE S IS VFo =2 39t Abascal et al., 2022; Alkire
et al., 2017; UN-HABITAT, 2018; WHO & UNICEF, 2017). +4%74

Ak Axe =, A4, FHY, dUAY bl eam FAHEY, 42 e
ol el st¢l ARE XTI 5A A9 o9 A% T st VEs
sHA X A5, T AxR= FAG Ao SAHAAY. = AxRs
Aaed 89 HASAS SAHSH, A8 Axe P Fd9 A4EA
ofF-E H7REY. FY Ax= vy, Ae, ¥ AR TS VEem
g, A Axe= A7) ARE 7he R kg X AR AME oF-E
B st <% 2% 7+ 319 A EHE FA o] fAE Aow FEEH=

71#S HojFEr),

13
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Indicator

Water

Sanitation

House

Energy

world Vision

H 2> FHEF %8 A7

Sub-
indicator
Drinking
water

sources

Access to

source
Toilet
types

Floor
material

Roof

Material

Wall

material

Electricity
Cooking

fuel

Measure

Piped water, public taps, standpipes, tube wells,
boreholes, protected dug wells and springs,
rainwater, water delivered via a tanker truck or a
cart with a small tank, and bottled water.

either on the premises or round-trip collection
time of 30 minutes or less.

a flush/pour flush toilet that flushes the water
and waste to a piped sewer system, septic tank,
pit latrine, or unknown destination; a ventilated
improved pit (VIP) latrine; a pit latrine with a
slab; or a composting toilet

Parquet or polished wood, vinyl or asphalt strips,
ceramic tiles, cement, linoleum or rubber carpet
Cement, stone with lime or cement, (burnt or
unburnt) bricks with cement, cement blocks,
wood planks or shingles, or sheet metal.

Zinc or aluminum, calamine or cement fiber,
ceramic or brick tiles, cement, roofing shingles,
asbestos or slate roofing sheets, or concrete slab
Electricity available
LPG,

petroleum/kerosene

Electricity, natural gas, biogas, or

14
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B AFoA o] 7]F(Climate anomaly)E DHS ZAHFYE(FH2H)
AANA EA 713k 7197F 7] B deby gEAE UEhY. 7]E
A< S H(Davenport et al.,, 2017; Gray & Thiede, 2024; Thiede &

Gray, 2024)& aelste] vk o] AAksth, 94, 2E DHS ARFUE
Al 31 Wk 372 MEe] 9 7§ AsE FEIT O AEE 4HE
36 ML ol Hig AAkSTh o]of, DHS A& Al ol 36 7Y 715
54 ols Htzh¥ 31 Wdzte] 715 EX4(JAME Hat) Alole] ztol&
At o= ofefe} o] xFE3 HAFE AT 4

7. = Xit—35:t— Hi
it — ~
i

Kit-35:6 = 35 2j=t-35%ij

~ 136 v
fi; = o= Xk21 Xik

g; = i roy (Xige — f1;)?

Ziev i AARYEAA ¢t A(DHS A& A13)e xEstE 715 fh(Z-score) S
ojuj el X, g5, v t-35 YHE ¢ €704 36 NEIE olF HBA#S
YWY, X j Ay k g 2% e gkl gl g
i AFTHEAA 59 31 A3t ol A #EY A Aot 6+
I oy HA#ES ETHAK(standard deviation, SD)o|t}. ¥ 3HH
7198(Z; el 1 A W ol lew ‘Hat 7S He’E Aot
o] MIf1E Hlojuve= #t2 ol 7% WFE ERdh ol 712 A2(-1

olsh3t :e(l SD ZIho RFehw, ol FFFE FF (-1
SD elh# AK1 SD 22 BRAch VA Y NF RS ALY
Az AA ERelA A 71, AL, 1L WFA &3k &L 60.5%
116%, 38501, 44 7 y%k, B A, A RS T ks wEe

66.2%, 11.2%, 22.7%°]t}.
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FAS7o] oy HH wxE AZWRE EAI Ay <a¥ 3>9)
AAEo] rt. B4& ols AFH(N = 655,279), EEEZAN = 262,238),
(N = 257,970), 22N = 257,541), AN = 437,211), 3357
AN = 436,563) A ¥ oz AgdArt 24 Ay QA" FAZAL

Y
__>‘4_u‘4
of\

g9 &3 oUA(OR =
OR = 0.96) swo= At}
=5 w9Fe avne= JYA(OR = 0.66),
0 = 0.9 To= Fi, AAF
A (OR = 0.69), FA(OR =
2= 24(0R = 0.94),

H**E Z%%?éol Elges

g(OR = 0.69), 9A(OR =
25 ¥EFE 3y FE(OR = 0.69), 9
0.86), 2157(OR = 0.87) «=o& =t} 4JoF 2 2=
FH(OR = 0.85)9] 7N wef 7agich /e FAZE o] Al A
nxE 29 3= YAOR = 0.94), 2142(OR = 0.93), FE(OR = 0.86),
AUA(OR = 0.84) o2 o 57 A3 o= fhoE A4(O0R =
0.98), = (OR = 0.88)°] 98-S | Ht}.

Mad FASE B FS =A% vF P AolE HAH. obF
AbEE, SRR ARFE YA A5 9 e QX FdE
LAl A kA, oA 8 e ave wEA FEE It AAL
Bgo  sEolA duyA IRl HFe] FasAw, TFV] A
BEgol= =AM FEd Ao el Fasit. oy BA
Az A A g ] g3ks SR LA A AT

gofetdl, FALAE AF7E AP, TEHRI, AAT, A =25 Fol=
Fomer &3%E vEhdn oy 2 AxdA duA #3F fde
SN, At A T2 E=AA ¥ gl
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<A 3> JhME FHEEe EH I

oot

Mortality Stunting (HAZ)

f==] f=]
o o
——

Under weight (WAZ) Wasting (WHZ)

Cdds Ratio (OR)
o
= ol
e
e
—e—

Diarrhea Cough_Fever

=
in

0.4

Water Toilet House Energy Water Toilet House Energy
Vulnerability Type

Sample —# Al —* Rural —# Urban

Note. & ZHOM 22 HHES FHEEFO| et 71+19| o500t 228 1

OtsS1t BIWSHH, 7HHE FAES 71 7t79 OtsS0| Fdste 24 ¢d
55 LIEIHD. 370 E2(A, s&, &AD, 470 4 g AE, 674 2 AEE
250l 72 2ME SASAC 2H2 = KFF B D0 AAISHA.
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<A 55 0] 7|22 B Jekof| chst WHE FH e 2d=qt

Martality Stunting (HAZ)
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Martality Stunting (HAZ)
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V. EZ

A WA AT AHAs Bt FANA B 9B BA A3, 45
4, FE, ouAE AR, dPAx, A4, 557 A8 992
Zolzth uAst Fu Ade] s £ ERE wolm, o g9

oA H¥ 2814 AF AAY A T84S FxgH(Messie Pondie
et al., 2024; Tusting et al., 2020; Weitzman et al., 2013). t}qt, o]z|sh
e AFA FEEE EExn EA s 9 g Jide] B
Pl 7lodglom, o] QI R A oA g B3 AHE Aol
Z 23S AAFETHArmah et al., 2018; Ngure et al., 2014). &A=
9= M a7 Fedied, ol A9 A s A8 A8
dYg #HeF TF7] 2AE A F83S HoFTHBede-Ojimadu &
Orisakwe, 2020; Buchner & Rehfuess, 2015; Messie Pondie et al., 2024;
Puzzolo et al., 2024).
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M A, a2, 2 Ao, A RSS2 AEs =9dnh a1
AN ESRRI AAS el Frtsk=H, ole o] F&F thAtel
FAAd By olyegt Y FEHS FolAY EdAd AYES FXEE
q4E 2t A FHE 5 A Blom et al., 2022; Lobell et al., 2011;

o AReE £33 A% w99y Ay & Ao é

B sEAARE F&d, ol AFA FHol wep A FFo] B
o2 &= A2V bE F & AAFSH(Cooper et al., 2019;

Davenport et al., 2017; Thiede & Strube, 2020; Wang et al., 2022).
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(HE B 1) HME FABH| 2 A%

—

ook

Mortality Stunting Underweight
All Water 0.96 (0.94-0.98) 0.9 (0.88-0.93) 0.87 (0.84-0.9)
All Toilet 0.93 (0.91-0.96) 0.84 (0.82-0.87) 0.86 (0.83-0.9)
All House 0.9 (0.87-0.92) 0.69 (0.67-0.72) 0.69 (0.66-0.72)
All Energy 0.85 (0.81-0.9) 0.66 (0.62-0.7) 0.69 (0.63-0.75)
Urban Water 0.89 (0.84-0.93) 0.82 (0.77-0.86) 0.81 (0.75-0.87)
Urban Toilet 0.84 (0.8-0.88) 0.75 (0.71-0.8) 0.86 (0.8-0.92)
Urban | House 0.82 (0.78-0.87) 0.67 (0.63-0.71) 0.72 (0.66-0.77)
Urban Energy 0.84 (0.79-0.9) 0.65 (0.6-0.7) 0.68 (0.62-0.75)
Rural Water 0.98 (0.95-1) 0.93 (0.9-0.96) 0.89 (0.86-0.93)
Rural Toilet 0.98 (0.95-1) 0.88 (0.85-0.91) 0.86 (0.83-0.9)
Rural House 0.94 (0.91-0.98) 0.7 (0.67-0.72) 0.65 (0.62-0.69)
Rural Energy 0.8 (0.72-0.88) 0.53 (0.47-0.6) 0.46 (0.39-0.54)

Wasting Diarrhea Cough & Fever
All Water 0.94 (0.9-0.98) 0.93 (0.91-0.96) 0.98 (0.95-1.01)
All Toilet 0.99 (0.95-1.04) 0.94 (0.92-0.97) 0.9 (0.87-0.93)
All House 0.85 (0.8-0.9) 0.86 (0.82-0.89) 0.88 (0.85-0.92)
All Energy 0.91 (0.84-1) 0.84 (0.79-0.9) 0.96 (0.89-1.03)
Urban Water 0.86 (0.79-0.94) 0.92 (0.87-0.98) 0.96 (0.89-1.02)
Urban Toilet 1.1 (1-1.21) 0.93 (0.88-0.99) 0.93 (0.87-1)
Urban House 0.9 (0.81-0.99) 0.84 (0.79-0.9) 0.81 (0.75-0.86)
Urban Energy 0.93 (0.84-1.04) 0.83 (0.77-0.9) 0.88 (0.81-0.95)
Rural Water 0.98 (0.94-1.03) 0.93 (0.9-0.96) 0.98 (0.95-1.02)
Rural Toilet 0.95 (0.9-1.01) 0.95 (0.92-0.98) 0.88 (0.84-0.92)
Rural House 0.8 (0.74-0.86) 0.86 (0.83-0.9) 0.94 (0.89-0.99)
Rural Energy 0.72 (0.58-0.89) 0.7 (0.61-0.8) 0.98 (0.84-1.14)

Note. 92| HE= 3719 B2 1F, 4719 T/ A&, 6719 2 ARE=2 FEE 727

=
24 23

S 2E0F0, <OF 3)0| ArEE 2=2H[t Y|
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AFStEp o|t ofmZa|zto)

All Low
Temp.
High
Temp.
Low
Prec.
High
Prec.
Rural | Low
Temp.
High
Temp.
Low
Prec.
High
Prec.
Urban | Low
Temp.
High
Temp.
Low
Prec.
High
Prec.

Note. /o] = 3 749 HEE O
< 450 Arg

2o,

(FF

Mortality

1.17 (1.08-1.27)

1.03 (0.99-1.06)

1.00 (0.96-1.04)

1.01 (0.98-1.05)

1.15 (1.05-1.25)

1.04 (1.00-1.08)

1.00 (0.96-1.05)

1.00 (0.96-1.04)

1.27 (1.01-1.59)

1.05 (0.99-1.12)

0.97 (0.88-1.06)

1.08 (1.01-1.16)

FYRE BEAlBHH.

B2 04712 Y

FA FAY, o1y 7|, o 2ol A

z

Stunting
0.94 (0.83-1.08)

1.06 (1.02-1.1)

2|
20

24 g

oot

Underweight
0.96 (0.81-1.13)

1.07 (1.02-1.12)

0.97 (0.92-1.01)

0.98 (0.94-1.02)

0.95 (0.82-1.09)

1(1.05-1.15)

1.02 (0.97-1.08)

1.01 (0.97-1.06)

0.93 (0.77-1.12)

1.11 (1.05-1.16)

0.95 (0.9-1.00)

0.98 (0.94-1.03)

1.00 (0.71-1.41)

0.97 (0.9-1.04)

1.04 (0.93-1.16)

1.01 (0.93-1.1)

29

1.04 (0.97-1.1)

1.04 (0.99-1.1)

1.09 (0.75-1.6)

0.95 (0.86-1.04)

0.93 (0.8-1.08)

0.95 (0.85-1.05)

a4 74| B BEE g 12 M 24 2UE
E 2=H|et YAETCE BES 95% A=F0IM Rt

world Vision

Wasting
1.01 (0.78-1.31)

1.02 (0.96-1.08)
0.96 (0.88-1.03)
1.06 (1.00-1.13)
0.95 (0.71-1.26)
1.05 (0.98-1.12)
0.95 (0.88-1.04)
1.09 (1.02-1.18)
1.27 (0.74-2.19)
0.96 (0.86-1.07)
0.95 (0.8-1.14)

0.98 (0.86-1.12)



Atstet ol ofZ2|7tel A Fofd, oY 7|, ot =29l A

BE R 3) 0|4 7|2 Fol| chst HME FHeE 9
Temp. Mortality Stunting Underweight
Water | High 1 (0.95-1.04) 1.01 (0.96-1.06) | 1.01 (0.95-1.07)
Toilet | High 0.96 (0.91-1.01) | 1.02 (0.97-1.08) | 0.95 (0.89-1.02)
House | High 1.1 (1.05-1.16) | 1.01 (0.95-1.08) | 0.98 (0.9-1.07)
Energy | High 1.19 (1.08-1.32) | 0.87 (0.78-0.97) | 0.89 (0.76-1.04)
Note. 2o BHE= Ay BHEE EHMQE 4 749 FH ZEHL} 4 J{ol BH ZEHYEZE
THE 16 7 24 ZUE B0, <O 550 AFgE 22H[Q} Al2[77tat U=|sHCt
U= 95% Al2[F7H0M Rolot —?—@'I% HA|BtCt,
(BE B 4) 0|4 Z5 Fo| chist e FHeE 9
Prec. Mortality Stunting Underweight
Water | Low | 1.03(0.96-1.1) | 1.03(0.95-1.12) | 0.99 (0.9-1.09)
High | 0.98 (0.93-1.03) | 0.96 (0.9-1.01) | 1 (0.93-1.07)
Toilet | Low | 1.04 (0.97-1.12) | 1.08 (0.99-1.17) | 0.9 (0.8-1)
High | 0.97 (0.91-1.02) | 0.99 (0.93-1.06) | 0.97 (0.9-1.05)
House | Low | 1.1(1.01-1.21) | 1.08 (0.96-1.21) | 0.81 (0.69-0.95)
High | 0.92 (0.87-0.97) | 0.99 (0.93-1.06) | 0.99 (0.9-1.08)
Energy | Low | 1.14 (0.97-1.34) | 1.16 (0.97-1.4) | 0.8 (0.64-1.02)
High | 0.92 (0.82-1.02) | 0.99 (0.86-1.13) | 0.82 (0.68-0.99)

Note. ¢/2| H= i H2E UHY2ZE 4 742

—dE 16 M 24 ANE
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Wasting

1 (0.92-1.08)
0.89 (0.81-0.98)
0.99 (0.89-1.1)
0.86 (0.73-1.02)

Wasting

0.92 (0.8-1.05)
0.98 (0.89-1.08)
0.79 (0.67-0.92)
0.98 (0.88-1.09)
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0.82 (0.63-1.07)
0.79 (0.66-0.95)
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Rural

Water

Toilet

House

Energy

Urban
Water

Toilet

House

Energy

Note. /9| H= 274 5
ArgE2 AHE 32
tlede| 2=28|2t

B 5) Z+ 2ttt g thist

Low
High
Low
High
Low
High
Low

High

Low
High
Low
High
Low
High
Low

High

)
.88 (0.82-0.95)
)
)

EREE

Mortality

1.01 (0.94-1.09)
1.01 (0.95-1.07)
1.03 (0.95-1.12)
0.97 (0.9-1.03)

1.04 (0.92-1.17
0.88 (
1.01 (
0.83 (

0.77-1.32
0.66-1.04

1.14
0.88

0.97-1.34

.88 (0.79-0.98

1.08
1.03
1.23

( )
( )
(0.93-1.26)
(0.92-1.16)
(1.06-1.43)
0.97 (0.87-1.07)
1.12 (0.92-1.36)
0.96 (0.85-1.1)
ot
7t 24

(L
glzo
[ E=T

Stunting

1.03 (0.93-1.13)
0.96 (0.9-1.03)
1.14 (1.03-1.27)
1.02 (0.95-1.1)
1.04 (0.9-1.2)
0.98 (0.9-1.07)
0.98 (0.66-1.47)
0.82 (0.59-1.14)

1(0.83-1.2)

0.98 (0.86-1.11)
0.87 (0.73-1.04)
0.98 (0.86-1.11)
1.16 (0.96-1.41)
1.08 (0.96-1.23)
1.18 (0.95-1.47)
1.13 (0.97-1.32)

BN

=
95%
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Underweight

1.03 (0.92-1.16)
0.99 (0.91-1.06)
0.99 (0.86-1.14)
1.06 (0.97-1.17)
0.87 (0.69-1.09)
1.04 (0.93-1.15)
0.79 (0.48-1.3)

0.92 (0.62-1.34)

0.95 (0.74-1.22)
1.19 (1.01-1.4)
0.76 (0.61-0.96)

world Vision

Wasting

0.88 (0.75-1.03)
0.93 (0.84-1.04)
0.81 (0.67-0.98)
1.03 (0.91-1.18)
0.82 (0.6-1.14)

1.01 (0.87-1.17)
1.14 (0.54-2.39)
0.87 (0.56-1.35)

1.03 (0.77-1.39)
1.16 (0.96-1.41)
0.73 (0.55-0.97)

0.84 (0.65-1.08)
1.08 (0.93-1.26)
0.89 (0.68-1.16)
0.94 (0.76-1.16)

(
(
(
0.86 (0.73-1)
(
(
(

0.94 (0.77-1.15)
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