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Tube"",l ... i, ~O/\'.nu .. '0 be 011< of ,he ~ommun'CIObl. dilC&!es ,.·hid. it ....,.,i.ted w,lh high 

d .. thsthal ",.,.lIy affecl p"<>pl. In <It'clopin, COItncri ... Tui>=uIOfit,.diKUC~.uK by a 

bac"'rium know" os M~obaCffriu", ",fwtnloli.whidtconb<clJanSmim:dftnmaninfected 

pctSOfIlo.""thor'u"cplibkpeTJonlllrollg.hlor. "Thedi-.. is ... imponanlpubli.<wlthis .... 

tIIotdo<lonOlhlv •• nyrespe<'for ... ybocIybcclllHintipoctj.'. of .... hcr ...... oaidcs ... hrthnin . 

deveiopod""""lr)'or<kvelopinIiCWIl'y_eanb<cinf«led. Tubc:rcul"'i.c.onaff«l~ayoMbuI 

...... , 9O% oflhcpe<>pl.wlx)be<OII'Ieinf«:lodwi'hrubercukt.i.on:usu.al lyadw .. 

""ti.JUl wIx)WeteonlrCll ....... 'fromJonuM)'2019 ... July 2020. Th.rn-co<Ioddat.o...-m:enlCmI 

into .... ""1. dean and 111...- .'POlled 10 $TATA ~ .... ion 16 ",!\ware fOf ""tislieal analysis. 

Ft(QItencydiSlriboli""lIldperc.ntapwen: ...... locompu,.,lbeproportiofts ..... ae.ed>.oc8tictG 

IcVCI._.rdi8ion.andOl''''P. tion. Tlw:tneaIIl8Condmeandi • ...,«oillkilomnmlObc:a.llIl 

t\cili,iulltldlheir mpeai,'e"lIldMddeviWonlwa'lcomp ... od.Tbe$Jlalioldaq(coon!iDoleS) 
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rotpla.:.or"'''d....,., .tlddo.h .. hh r''''iIi' ....... OtJOIl ,udon •• celondl.tet •• po"edto 

jfO.rwph'<. linrormaIlOn ' )'lI lcm(An:(jIS)v.Bi<lnIO.l . I""I'tw ... rot.~II.lot\Il )'5" 

cmpII .. is ... pm>tauOllillthcdiSlric'tod"""' ... "'.......,.,th •• pndof'uWmt!os,sin1ht 

di"""'. Thcdi.Il'i<l~altlldi .. ton~ ... ""ld.condiIct_"'e.xICafdl;"""""""',';,,.1O 

d<1tc'edlndid.nrify olipolS,bk:cucsiftlhe<OrnmWli,; .. r"'lraImcn, 
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To .. yr ..... ly....;!"""'*.IIurut,.,u .... ,...SIfA'O'I_ ..... )'tft. TIua-...-W_haw 

bcalpowIII~ .. ;O"""""'~.lffom""'DualtIO'-o( Habll SeMcaror BinmSoudl 
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HSampli"'T«IooiquoondS .... pliniSiz. 

J.Jlnol"'lion&ndE>:.llIIiOllCril .... 
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J.lClustorio."fh,bcm.loIiItMCS 

S.4GcognphicJl """"",,,huIth f .. iIitieo 
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U bcqn ... d Nl IM " I0<Il, 

CHAPTEROl'o'f. 

1.O I ;o..'TaODUCTIO l'o' 

T.......,ubllcolllO .... nl<lboO ... oftllf'nfc."lOUId'_ ... h .. hhu.h'&hmooWUylhatw.uolll 

~p«>III<"' ....... Iopi"'_\netoIM"'''yandi .. ol_.2010.T ..... '''Iot;LI ... da>aK''"''''''br 

I btcItri .... bowtI .. Myc<J>.r,"j~", ~/ ... u ,,·""b~ ... M lnM .... ltC<I .............. f«1ed 

ptnOILI<I ...... er~q>lJbl.pcnooL!hrouP."ar.dLlM:rtf""'dncribcd .. w'b<Im<doKAOn. Th< 

.......... dooLiJlI<:M·IfO<lcrWlponoo{tlM::hody,iI-Uyatr_ .... orWI*JCIItI 

1I .. ~dJ.Ojif......."...'io.OIOIidmuroalcwtIMII~.Iia&k.r.aaI....- ...... 

hollC"VCTBC ... 5P!"L'ldtbr:di_"'lO-"pcopk~yr:.I • .d"'IIIOC)'<"kOfN<1"""""" 

n..di .... ""lNJ<><publk'-lIb"' ..... ~ .... aoraprdf"or ... ~~o{ ..... ..., 

_ ra'" whoether ioo I dcvdopcd -,.or ~ -,.. TrrbaaLloou QII..rr..:. 

0VCI)'0LL'III"y,,""oflbowor1dbul __ 19O%orlbcpoopk-...-ho~....r.co..t "Ltb 

~"--'_llyoduhs, Univcn.olly.illJrqoonccI _"""IO.O"';IIionIallPll"""'.o-

11.1.m ................. '*- .. ..nthT8i11lO1 ........... dooIifC<Mllidcml ... "" 

.. odormly ... ody p~yTM"""""""Orlh.lllfa:uor:1do(f"" ...... ~y_l ............ 

........ """'k ...... fiVClOabouI500 __ rorevay .oa.OOOpopoolMLe......ny.wicb_ 

n..rIittu<an.fTffljndl ... d\LabO{IIodI ....... ofolllfes .... _1IIooc ..... ~.tr.:ood_ 

... 1h<_ .. 'ho""'_v.. '5~ .. ho~51'1toof ... ~_ ...... _ 
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reconJ ... ;n20IB.flyco""""''''''.fem.IeI''''''' . ... 'cdJ2% andch,Idm1 .. ·''''.~MI'' .. · IS)'<'an 

OCCOU"tcdfQ'I."thonll %. A"""".lItk.T8c ..... 8.6% ... crt'nd,v,dull. W"" .. ...,P"'''''·. 
rvr H IV{WHO.1Q19). I',',cp<>r1cdlhatm.oj".;l)'"fll'lel"'P~IIU""'n .... world .. 'nfecud.,..,'h 

MJ~II."'lU~ratlQ.llsond.bouIIO% .... "..tcrill:lO~k>p'nl ....... l\lbcfculos;.in 

T"b<f<"lo .... «>nI;dcml U o .... "fth • • jp';foc."."'·Orld ... ,dccloanoab .. andok\~kIp;nl j" .... 

I'CSOl'IcdoulTm'ly(MWli)'Jndi4Sing/l.201~).Th<diocue"bth""'c<lIOM l ofu<tie"frhc""", 

iII ... h1.hmooloflbcimpoclbeingf.hbydev.Iop'nll_tn .. md ..... populo"o ... ,,·bo~ 

II\MIIMlizcdinlheOOCiety. Wbc,cusJobl.IO<:<;WJl1ICCis<kaeoosing.lhepreom,paunIaJtof 

tea.aotionwilillOlmn.i'po .. ,bI.for.ou'Un ... lOadli"""lbcw' ...... by ..... WorldHeaJlh 

""""1op""'nlal ~IIICh ....... MilltM;um~lop_GoaJI(MIXioI. n..M'II<nn""" 

DevtloflJllm,Goalsol»iollsiyJripul •• clha'lftYalmctoodcbo1hsuoocialed .... IlITBmU$lb< 

dire!:Ily obscl\lcd "".fmm'._egy lOOTS} (Mldliyudi 4 Su.,., 2014). 

n...mu"' ..... "f HN ... ICNlllyinctUSCdlbe.usccptibil;tyor ..... poopl.lOlhelUberrulo ... 

infll(,ioasMi.wqkc ... tbrimmuni,yoflbeiftf..:,cdpenoalco.diqlOlbtilla--=ftlllllborof 

1\lb<fC\!lo>"c .. uinth. worId. HIItn""imlnuooodcficie~Y'·i""( HIV)iftfertion i1.potcQtialri'" 
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f""lOrtbf"'"",.''-i.'cclwi'hpeopkWhohl~.booninfcdcclw''h'UbotrcuIOIO •. hW .. rcpo''ed 

thl,JO%ofthonwkodiccl'n'h. coun.Ofbot'nllu .. 'cclf .... NbtrcuIOf' . .. · .... HIVposi' .. ·• 

""lien". Timely HIVd lli"""isill .. ~mr ... n' .. ejlto"""·""'NbtfCU"",.andck.th. """",.It,d 

withHIVfTBWkm H1VdiognOtil.rcdotooearly.il1eIlJpo.timlllha,theyfWlllmcriokof 

~lopin8rubott:uloli.""dlhoKforclak.&ppropriate....uwcstoprcv"",tbode-lt-IOpma"of 

,ubm:ulollJ by win, prophyluil (KonIl. Won. M.rb.&' f100d. 201.). In 201S. 10 .• million 

...... t\lbertU10lilcoses"' .... ~d.d'nth.whol.world. Ot.t'ofthiinumba.I I .0% ...... -

iDl"e<ied .. ithHIVIlld22.2% oftuto<rculositt .. II,eddoatlu ...... repOftedtobotTB-Hrv-

Worldwideendeo __ 'ored"""Nbotrcul",,"(TB),," .. kalprofot.tndly~ont\arl..bet 

dccrt.uel;"theoec\lIm\ccondTSrelllOd mona[ily.juslulb.iDmlUnjplbeo.pemcooaT8 

TheW"'IdHalIbDlpaizatioaift20J40«ePle<1I:booEndTBStruqy.Utappr<>oochof~rid 

orTB""Publkhe&lth ...... IlIbeWl)t\dwide .. velhy20SO.Sipiftc:aal~in .. -orI~ 

TBOOJtlrnl ... jllbolCCCmplisbedju.stifprofouMly.....,le.~yooc:oa;:siw.prevc:rttiyt 

tIItaI ure!tlll"inplHe ..... ll .. diotplOSticme!bodsondll'ealmQUofTBbet::ome..,.,...ibl ..... 

wengthmbe&lth.)I$I<IIIond .... "".ted"'ilbtmuweotbf.lfOClllonlbelOrialond ........ of lloe 

tubertulOfi,(WHO.2016l.Noo . Yallobilityofl>eoklt .... c.ut_ ... loysirtlbodiapooi.1IId 
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.... (IOIe....nof.....naJotr irl .. .....tdood .. h r ....uOf ... a."' .. r«t_.p 

(~I_~ ... ~.,....I_ ........... HIVlAI[)5 (WHO. 10191 

l. iI .... m.tedtlwl.Ubilli""incI,yiduol ..... inr""'IOd ... ''''~-ItIbtrn''''u..:l 

lheflforc h.o .. ~ int .. OMd nu.IOIIo~lopotti .. ~ forTnorlUbcrt~Jos'"(WHO. 2016). "T"Iwft ... IS .... 

.. limotedl.lmil1_~ .... Ltlcdda .... """"",nd!vwNab"'·ho ... _I'II"t HIVlnlO1. 

wlud!i .. 21%decn»ofi'oMl.l""lIiD11...",.lhoyatlOOO ..... onn .... HI . OOOcloatlls_ 

,...,1o .. ·IIohoodHI ..... I.d ....... 6O%IIIocreaKfruoa6lO.000......,:KKIOO'· .. 9S%Of 

...trcmolomob!tothoppm .. dI:~IoponJ_0"I .. fWltO.10191l:OOItIJIo:nIaJJr . ...."omrOrtM 

GIoIN..,..1lIbctao1cJo ... "_lhcpcuplo: ....... .,.,~ ..... "'IiotIabow"""'- .. "'-_ 

iodiridualil .. fTtri"'fiom ... bemiloti .. obuvIw. ..... _""orwortrilM'*"lbtiofl 

bno.P ........ 1otIofIlOWDdlO1030%ortnilr .... _t-I). AP.¥~_IJ,-.oI 

po1i11ot1jhponondi .. '"'mu..di_ •. tnthil .... 1 .... "'~ ..... h~_ial _f........-ial 

.. ffinllbts ..... ,.".... .. ,....,...lof .... _(M,..;,... .. oJ .• 20IO~The~.....,..a 

broweIM .... b)'lubemoIooil.dI<.....td .. ~~iollOombipily ... l .... loWtoi 

....uiImt ....... • ........... _ r. 0. ............. ...-.. __ .. UU 10 

"'Uioa...",...ly ........... idt. TIIbem&1oais ..... It(M.l11'tf1tc1I'inMei&JSIMM$,iI~ _ 

_ deotiNlioIo. r-_",1IId r ......... stay"""" .... noaM 1Mt...,..,.,,,,,wdL 

tm,ro.inlht.ahhj'"fOIidudqU"~fiobl<:oncthodfor~....w...._~bodI. 

"""''''''ondww\d'widtIc..m(M'';rudi''oI .• 2010~ 
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Dt""iIe(h.yariou.,nl .... ' ... (iOO'I'be;". ;mp ... ""'n(.dbylheloe.I,;ntcm~IO ... Jgovtmm(1l\S . nd 

OIh"PlrtrlCfS.lUbemlIOIi.C<lnlinu •• IObelbu,den llloblolly. lnGlwll.,r<pOnfromGb...- H •• llh 

S~ 'lI<Ik .... 'N" 1 4 ,912~"'" oftuben:uJosi. won: reporIe<I in th~ year 2016 rep~lIn, 

2.(% .. ducli"",..hon.Omp.redapi""'lhenumbe,of ...... Iha' wOftrerordcd'n th.ye.20IS 

(GIw\IH.althS<l'\"k • . 20I7).!nth.Eutcm .. &ionorGllalt.a.th.~nli'om!h<reponalhell'" 

dim:1On01.indical •• thll B&Oca!Jnof ' mea.rpooiri""TBcucs ...... r«<>rdodin2016and940 

.." •• JIO'it;""IUbm:ukK"tua;n2017with.defaul"" ..... of4.2% andl.9% ~,·.ly 

JDBirimS<:>uth, .. ponfromll1cdiS!ric'hoeaIthdim:lorwiadicatesthal4STBc:aoo:s ....... m:ordod 

oubeftuIO$is ilt thedi>lliCl IwI>eca<n.diod.1bcdislributioooor"",,",~· ialhediSTriCI .... y 

... ry_hkallyt.ndth . .. fo .. may~ui .. di~~IIcsIOIIoCkI<:~ondsolnowiqg 

lII.areas ... heftmo .. of1bclllbemll ... i.casO$*"'loeuedintbediSlriClmayinR .... _tbe 

irn. rventio!dde •• \ofm>e"'oncI.lIloea(ionor _lOloelp.,...;l thoo ~ofdKdisca$eu. 
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~w .. O,It""""""lood""""'IIII'Ih .. ltIId)I""~"" ft.Ilor"""'~a1 ... f_'OII 

.~ t"'rc(lIS)"'.6tt"""IWIlor~dlllrib'III""O(TB c-.W""" _ilkhlylO 

lllalllot ... G .............. "''-_.ytl ............. y bealouod' • ...-r .. khfOt 

.. _ ... tOfI ... llWlypomofllor ......... ponorvI.IrtylbmJdo......-OUI!orak··"'aI, .. '­

Howo'· .. , unlyr.-w.Ndal\&"tbtcn .. ItIOIlItllorpopaphIClI,nf ............. . )'IItmtGIS)10 

,.To ........... dor,....,.uol~oflUbctao6ow$-.,...:I __ I"ylO 

loeoI ....... ia8uimSooim OUIl'lC' ofllor£arw.1tqIoa 

»Ta<lclt""intmtopm..l ......... oflUbrmll"";._;~B'nmS<NdlDumn 

,.TOolc\mni ... wlorth<r~_c ........... of"'bom.IoolI~ ... llordi:slror! 

no. .. IIn<."'nollllelMcaMcnoK ...... compt ..... tlO __ doc....,.u-..lO_ 

.. """.fltcu __ .1bc~I'-IO~_IIq ........ myw 

-...,rOf_ynn ............... Yl*tloflkc " ...... ,..."COIapIi_"'~_, 

.... IIY I ..... lC>poor .... -"""''''''' .. wdl .. _'c.;I ...... ~."TB_ .... 1IIiab 

.... of .... bIIC"' ... fMIItt-buu.-f""'bccnl'lpOft~"'bo.aoo,iI:.~inlhc&loboJ 

.lI'or!olC>rcrllIC.lht;""i .... corTB(CuIkr .. E~2(llO). 1bcroueq""""' Oflh;,. ll dor 
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~e,'.lopmenl ofdtu •• m"lInl tllbotTul .. ",.nd u,,,,,,,bl. dru~·_'lII1t ,ubntuIOS" "'~I~h 1$ the 

rompIiClI.dformofdlcd ...... . lJru'.reolltanlrubcm<Ioo .. ITII) C ..... --·hc,"soq><>rtodon 

... £III .. ba ... ln .... nypl ... oftheworldond~hubnft''''' ...... ,nth<<k(lrttoflal. '"''''c 

m.oI<i .. ~ditlk"rtforpl~onIIlObcturedollod"'tetfori"'tM",....adofNhctcu ...... Il.<:iJefn ... I.. 

Th<""tu" ..... ondlptadofdru ..... j'_"'hcmoloI .. IhR:dcn>w.~ .ilUlJJonor 

I\Ib01CUIooi.di .. _iIIAm..(M ..... yaodi ...... 20IO), Qvao.SO.OOO_oflllUllidnl' 

!Ubom.losi, cllJa(WHO.201~~ Th.cimlnutan<._biplOad"'Q~''''24''_T8 

poIion .. wl7O%w .... thooc"'ItOh.dbecnlftl' c:dhcf""'. lDdecd.wo....upochftili .. ..., 

lfC=onIi"'.JIUI<k.oIof""'I'idru •• ..,.is~T1IoIIodnftmpici""""'-ITBondOYUthe~ 

r-yaro.I~.6I4""wCUQw~rec<>rdcdja2017. Woric!ondo.potimts .. "hor.;Icd .. 1'oI1ow 

tWnculo.i ' <rta ........ proIOCOl .... l"C$poasibl.forf'Qi'WIlTllmaino~~thaothewholt 

1n20t~.,h ... were""""_h .. (.lIIillioft...,..,.c_OCrifampi ... ~TB"'orlIich78% 

.......... Iti"""""'"i.WI1TBc ..... UniVUlllly.U"'"r_TBC&SU ..... L*"OCea.cslholha.cl 
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b ..... 1mIW<i I""louIly "'''''' mllill dIIIg """..", tubct<'lll .. " (MI>R-TH) tW HO. 20t6) 

Re/."II<I«IO~",i "dnJgJ""'i.k ... <o ... Kkredt(lbcdr«l,~.rOfIK."""",ofNbct<'IIlc» ..... 

b'.<kall<"lI.in ....... ,""n ofthc .... ortd .. ilmaka~l~cornphCallldand~fo'" 

,""raJ., d .. lh. uodrnorlioidKy(WHO. 2016). M .... ~ofmlllll .... <ftU.Wlltub<mi'os .. 

CIlwl.rnormousfuood'''l!,"",kraprct ro aovcnunmubudg ..... 'hochpuumuchprn ..... OIIIM 

'imil«lr .. oun:aro.lh<hcal"'_m"" .... eounlriaof .. hlCh Gh ...... ,I'ICIw'v. f\lf\herm~ • 

.... 1q ........ acctpt<dlOmanag.drug-n:ai.IMIITBka.v ........... od"eTKirl'f«UOIIpW ... ... 

Morwvn . ....., ........ fotdNl·fCSlI .... 'm "uiowu"8.,. ............. " 'MordUIaryTB.w.a.a 

tIICft ;'.li&l"otolmoslft""',,,,_ofdlo .. t(lpromppolitytom...lal>la~boowuIa: 

tIIoSJ>lllialdi.tribu'ion ... d""""''''hal~b)' TBpotimlllll'll)'pro-.ido''''''it>forrnal,,,,, 

ihomore ...... lOprov;cIcn'idol'lC ... t:.c.ldlollIOAIpporITBcontn>I..-tivruQ"'Gh.LTlIaa 

-~willtherer""'bc<Oll".;bul;ngIOpoli<)' milirl&.dn.,~oflUbcn:idoeia_ 

Thi. ,<pOr'I ..... organir~ u"O .u..baptc:n..CII"""".-inlJOduoodtllo~OftbelilUdy. 

pn>bl .... ".,cm"""-oIij..,li .... of ... ItUd)'.~OrdieltUdymcldllOOIpIIiuIionortae 

' tudY,CII ...... lWOpracal ... lh<lilen"""~Of_NudY. <:Iiat*rdmecoYa'ed.-boclotoo 
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ortht"udy, dati ooll«t''''' mctbud. ond ,ho dcrtnu' ..... of'ht k~y ' "anobl .. n.. fOllnh c,,"pter 

f""-.I""do"&II. ll""~.pe< .. lly.pl'i.ld' .... b,, .. ono(It/bc1"tuIot'I" ChIponfi ... ~od 
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Z.O LlTERATVRE REVIEW 

U I.lrod~,"lon 

Tlod ...:,;"" p"' .. ideo l"f""""lion on INdi .. NI II .... hecfo ~arried "'" .... hIbcraoIof,tt """cit 

<OVtncmain..,..i...:ludiftaliloloal"",*"ofTB, n . kr-.&MO<oaIed .. ·rtIITlI. imcn'UltKl<d 

lorul"".TlIII16th'~v-PhlC"inf"""";"" ')'IlmIand""l1h""'Iud"l'~' 

TlICintidrn< •• ot'OfNbm:wloli.llat bom~inl.lowlyalOb.lly ."""200,. lt isati"",'ed 

lIIaITB" .. asrcsponsiblcforlouaf.boul l.6 m,lh .... pcop ...... blCh incI0>da2JO,OOOdt-t1drm 

.....w.,.;dt:(Root,20131. Vonowr..:lI>rJinctudin.maI1'1U{riooa........ua...~ HIVIAlDS 

JlODlI=ic, lberi","'",wlo-drus·rcsiscanl(MORlandu-';vdy.n,,,,,,,""IXDR) 

...t>=ulosiscomplitalCith.penmINbnculoM •• """uonin .... waidts.mt..OWmoe-HUI.a 

AbtonIillg 10 WHO. iii. alimatedWt_w.. 2 IIOlliOlll....- .. .t.ou'.tlunlotlho JIobaI 

popuWi"""'",, bcen •• poscdll> M. IIJwrntlolu in wtMc. """" ..... ..ulliort oflhelil<pogpk _ 

Iibiy lOde""1op; ngd .. di ...... ..... 3miliionwilldi.fromlhodiscMe,...,tyI"'·HO,20I2A~ .. 

..... rOlevayI OO.OOO popuLation. The12hipbwnlontoUntria ... ""f'ORSible ro. ..... l2% 

oftltilworld TBbwden. MOIIoflheM"";""'_fnlmdewlopi",COII1IIrieL Theoo.l_l,ry 

rclIUdIO NbtmtIOln .-ded .lobaIlyin20I I ... C<timaudlClbel .4 milIionIRool.2011l. 1t 

is .. u .... t<d .... , in tItiI . l/b.SUt..., Africa. Sotodt·Easl " ........ "'. ""bconIiftmIof lnd' ....... u, 

hllfo. II .... .,nw"'bcrotindi~i4u.I. hrter.tnwllll><n:tliooio. Globolly, ill,""""""" ..... ........ 
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1"." .. ., •• "ed!!.llobou'H%ohh.pop""_ .. thcwoold"·"" ... """'I\· ... ·,thHIV ... uving 

...-WIoo"ondlll&)onI)'O f IllCU'J'II' ........ II.-Nlcof ... rIcJvmI ltw -.·. fonnof 

~lo ... I~20IO. l$O.OOO,..".,.jIl.h ... OftrcponcdIOU ... d,ed • • ...,.,IIOr HJV..,1a1N 

TB. r Ollpeoplc ... hou •• HI Vond .... _"""" nf(a."h' ..... IOIbcrNIoi, .. ~ If ..-al"' ...... ,ry 

1JIIIl ......... ..,.itIMIITB ............. pM>emJ ... raWlOrl....uoedNlcof ..... tRooIo:. 20 l l~ 

TbnchMbtm .. ..,...IOdM:UlCickJI<.orM. ~ftllJlallllOlinI .. _drvplDddlll' 

tppeanII<CorE.oIt .... ..,I)'.Dn...R .... _T8"'2006~Ilw......w.S"'"'2OM. mIII)' 

__ kod .... lwy. lraa .... India MOrdcd T'8 ......... ,th ...- .............. -.. 

IIlbo=looil drq •. TlIt~orMI)R.T'8 i1 ...... IaopII .. -')'lDdume........." 

IIIII IU " or...,...,., TB UHt_MwNno ....... ~)'~. """'-_ 

XDR·TB iI diffoculo to tomO by. Hownor, ~ II appro~imued!!.ll 9.4% 0( .. 1 MOR.TlJ .... 

... -U1aIIioc~_T1I .. dIOI ...... ..,..,.w ................ --.o( ....... --*'d 

' .... k ... boMimno .... lYloabecn<OlJlflfOllliJc...,II..- ...... 1Iu4evdopdlll'~ 

......... ' .. Manr ........... ~IO .. cltfcuclD«a...- ........ dIII'body 

....... !abI.IOIIlbc!culotiiorpn;.m. lt it~lholmd" ...... h .... -..IObKco""' 
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"",.pub .. "' .... dndopfMN ........... " .• TB COO'WfI ........ ,-. _ ... ...:I,~od,..J. _100 II'C 

br<ns ...... cdl'or(aftC ... ,d .. btI ... , (~ildnoo, .... .,....IW"PI ... ,"'~tondol_S and 

..aJ""""lhproplt,..."oII ... ndOlhcnhl~I""'-_I"'lOdeYdopl\lbemalo&l'''''''''' 

~irioN ;""", ... tho" .... ~~"IIoIII)'1O Nbtmll", .. (WIIO , 2017). 

~ha~.....,lUIl«kofbadlmlCfOoad .......... InCftlSIIM ....... ~IO­

.. mt .... TBb«: ..... Df.compromitedimmuaily TB"...._lfc..IadIO __ • 

'",""" Df~tppdiltandv .... o-sjpmNlbDll<"".,", .. ...,\barli:ft~1IId 

.... 1 .... ".,' ;.", ...... idlO""'· •• bHli~ionaJ .. I.,I<InIohI". l"hc ... IMOOftI!upthMelI_be!wftIITB 

ol ........ ~ ...... IIIbanIoo .. .,.....--.IIO .. If_-culIlClllNbcd,.......(N .......... 

WDOd,M .. inIyoe •• MIlhai.20IJ). 0dI .. ~ ......... thMw=""""_"" 

USA""""Ipown .. f-.d .. ""'teOOedriMofTBr.o..611110u..... ..................... """" 

............ , ...... f'l;lllNdlhMllIOup ...... tt .... _~olcndaocc ... .....,.... ... 

~;,~TBmdmrJ....aitioft.u..K .... noIo ..... """P"Ct ......... ol 

6aon,dIooothor:orcpor1o>dlhMlII"IOIIpolllhc....--.nsltfKtooslllol; ___ 

1MInuIri'_ ........ ;Jllalnslltaa...lOlbode ... lopmcrooof~ .. ~IO .. _ 

ol ......... ~-. ...... "-'c-ra,..... ... M~ ........ _ 
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"II,. ... k ..... ;nf""'cd ;nd;vidU.I$ \Od .... Iop .Ctl .. 'U~UIO.i •. T1I."udY .... ref""'concluded 

,h .. . ppropn. ,CnUrr,rion WIOJI PrCI\«" ... fICtOtS .. ror"pK>·.."ionof Nhe-rcu iosil i<ConcCmed 

.. ao<><I nu,"' ionimpro .. , jndi •. ,dua" · immvn"Y ond I re thm>r"", ab k ,o fig/ll lgll ,nSl 

In . c:an control , lUdy c.,;. d ou, in Indonesil \OdelCml in. factoDwocjaled .. ·,Ih Nbctaliosil. 

il WIS found,r.., mos'of ........ pondents .. ·hopank ipolC1d in lh. otudy .......... ,"""rilhedbd"ore 

IIIt di>eaoe llldlh .... foreconclude4th.Mm.,nuln'M>n _ . m lM:alflCtOf .. ·hicll tladindcponden' 

"'ltionlhjpwilhlu~WoIiI . Tbe .. udyfunhe1ind~dY.lbodynw.oiDdeJ. (aMll hadolrOllJl 

_ i .. i""wi'hhlhe-rculo ..... 'nc ....... i"aM]reduca .... thn:alof~rubertul ... is 

A Im,ilarlyslema,i.m;.wonOUl«lmcsof"""IIl\(1\' omoniPaDcr!I$,..; ... TB ..... diobete. 

rq>OfIfdlbalthtl't ..... , .89'im""incre ... ri,k ofdyiJ1l .. rompaml .. ith~pcopl. 

Therei' bioIo&i<. '.viden ... ~com>bon'''Ib''dial>cle< .. gail\cMllyimpedeo1btadapli'~and 

........ ,ilT\ft1\111OloJicoeriyitiQ."dtbu$baoleniJla .... ~""ofTB(&kcr. OIa1 .• 20 II }. The 
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In")"l<m oM", .. yj~"OO""""tod'O<VIIY ... th<'mphCII",,,,,ord .. bet<f,OfItubm:uI,,,,,. tM.,udy 

repott<d''''''d''b<''''''''''''''ir''''''ly~'''<d .... ItINbcrculosiJ_ Thc:OIudyfunh<'add<dtlt.a' 

<liab<ticpot«nu""' .. I!"""",ul<ofdt>·clopint dntg"" ...... 'tubnatloo" .. -pAItcnam.y 

hIV<dlci'immunitycompn>miscd .. dltlneby ml" '''"8 1I><df«l ... ....,..of'''''''''''''.yucmro 

..wi .. '.m)'<Ol>lt:tcri""'m.m""'body(ltu.Iami ............ IX .... ".,ahtt ..... VIlt~Ven . .t.V .. 

...."..rritialrolciotr.,trliqtbotubemalosilo,prUsm(n.riaeteJ.. 2lI11). 

InlteUnI'tudytodelcnninethc .. llliotukip .......... I>Ibcn:u ........ cIioobeIa.t:ho:swdy 

.o:riouspOlCmi.l.amil\t:.,ioMrortul>c-mtlo ... COO1n>l ..... pn'o~""cm.uandkloowlcdceili 

diobc' .. >hoItIdWlW U priorirylOboUtilitedlO"""enpgrdandorptu....d..-u"uy liUoai"" 

Ol$<~,IK""""",ordormanINi>m:Wof"ond""'n:se.rltill-...ne.,""""",diobotes .. 

"'Idcsp<ead"';II""'in,'ooppropriol<octiOll(Sea"a]~ 2014) 

......... imm""oc!.cfoci ... cy ...... (HlV)ial'ocliollilhelir>-edlObo.IipiIlCUl.........,;.lri ... r ... or 

thotP ..... i_ .. indiriduallONbcn:lllosiJinfuUoa_r.cilililethc....uYabOltO'll ..... 'ffi 

IctICti ... di.eotellthcinfeetiootof HIVweai. .... I_imm""".)'IIOIn. ThlSm ..... i,pGUibIe 
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ffltlh.owonuni.,i .. infO<1'o"'''' ...... odv ..... ,.Of'hc''' .... 'mrnuni'ytoCOuwm ... y di".,.. .. 

(PowIO .... ,". J. ",."".SkOid. Ruuonbo'iI. & Ki ll." iu .. 2012). 1" •• Ndy 'oortl ... IClh<riskfxtorl 

offlObon:uIOlli' . ilw .. rq><>ncd'I>a,HIV'nf"" iOllllpir"''''''y,nausndlcrQCIl\·aIlOllof 

do<man'II.Ibo'CUIO.,'lI\d"' .... fOR"' •• JII .. lhcrapidprogrn'ionofll.lbcmllos .. . fter""posU'" 

lOinfn1iOllrorlhofi"'lime"""'",fecri""W''''rubtn:uIolii • . Thc . rudyfwthcr ..... -aIcdIhl'in 

COIIOIrit .... bere"' .... ;, h""I'<"'ICflUof H IV.Ihc .~".I ... d....",.,.....di ...... ryinlUbcmo ...... 

incideroe.i ... gnificll\lIy .. toei.lcd willlHIVinf«:II011pm.·.lonu .... ddioioDally. lho ...... y 

."cd """"00, .. ,,,rriedoul by individUll$ in Iowandllilhbunlal HlVcounlriosluov< 

co."ribu,cdto,hcincreua i.inc:i ....... o{rubtmolos .. ",r .... ion. (Naraoom/o.m ..... .. lOi n 

willlHIV.Ihc.lUdyreponcdlha' n\OSloflbepe<>plc:wbo...-mH1VposJlinde\-dopcdMOR·TB 

Idec lln.In"'.nu"'bt'ondlbefunc:ti"""lityof "'.Tulb "adu>sto~t;(I~iaununily 

""d""' .. fon:mal: .. i' difficul' fo'thc HlVinft>clcdindividuolJlOd .. lspccic.. .. ,ywilltdoo 

........,.u. iW ..... I"' .. lIIdothcrDjlpOOtVuiryin(""'IioD$(lMdrlcbA Fl)'lUl. 201 I). 

1d00000000 I rudytodetml1inclhcdT.""OfHlViDactiw ,ubtmtJ",l$.tbcRlldyfol>Oldlhllmaill 

ofJ •• 'of H1Vinfectiott,,· .. ill.bilirytoc.uscld.dilooinlhc<"O&lin>eatoor ...... .-1ISP01ISa 

' ... 'lR ....... n'ib .. to pm-cm datl8."""inIlammalion.ThcsrudYIilrthetrcp«lcddIAI in .... 
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..:I'·_«IH I Vinf""Hon.'hooro",ul~ b<.w"lc!.",.odoMcnc.oflJ\y'mm ...... l~pro",c"onlO 

NbomIio"' .... lhtho"copnOllofco ... 'n'nlJ.ourl • ..,IOVI'Y" .. hich ...... nyfomu.,.nottMlen(f'I.i 

.frn ... .,."' .... "" ...... h,.hmoy.I.owmprom.ocd .... m ..... rnpORW".p.ftlltubm:uIooiS(fI<lI 

AIcohoI<(HU.WJlpllDllbubeefll"flT ... ·.., ....... oftho ....... _forthomor-m,aumbttof 

Illb<mlIoI;'iaf«tionaodlcwrm.m ... -an&lys;"ofq»dcmiolozical_loaolar~tbas 

found alcob04 .... ",1M1 f .. tIft re.pc>rlJible fortho...........,.numbaofTBcua.ntnM' ofdlc 

d .... lopi"'countri .. (N&I' •• "mh ... tlll .. 2011), In •• ystcmatic~in .... ~,..,)cohonSlUd' .. 

MdI8cau"""trol.cudo ... if. ..... rcponcdllwpeoplewhooaUlIIOft""""40sIlCGbol .... yba'·. 

tub<n;"l .. il. Ih. ,l\Idyfol&nd .... cllcob04""""""""_Jipi~yrdMcd.;dI ....... _ · 

todindi .... lOdchooCokolwICOflSlllllpQDllinaaoctho"'""ofdevelopiqlUberculoas.n..-.dy 

funhu indiCiIOd choo. olcollolGOMblrlplion <CJOIcri ......... JlUrOUll~y 10 !be inc:rasU'I, numbcrof 

"' 1IIIHII.r'YS1<m11ic~10"_Ihe .. Iacionohi'~llcohoICOllSUrllflIlOn"'" 

1Ubt~'oIo.i •. the""lhonorcpomdlhMllooIooI ....... pitlc:...lJylM<lCl.kd""'lhlllb=ulosiSand 

CbcrrlOretollCIudcdIb.dIorc_ ........... prooflOshuwcbot~is.li""beft,.. ..... """"'""1io! 
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Ikohol"" • • ump'''''' ... dlll. OCCutl'en<.Of.ubrrcuio ... . '''''''lholllnl.l ... andf.'''''I .... ndlilot 

1II .... grc.of"" .. Unlp1;on u .... 1I Y.""'Ph ... .,Ilt.di$C&St.Ou .... IR<hm .... L.200'J).ln . 

mrospcc'i~cohort"udy ... ho<~_.orrit<louti"SOUlbAfnC •• O<lc\emlIIlCIlt.~lotJOI1.J"p 

bc<-..11""hol""".umptIOl1andNbrrcuIOli.,it .. as roundlkat mosI Or"" Nbot"<uIOli. plllCl'lIS 

hadlh;'lOryoflkoholobuxondfUnbeJln.iotWedlilot.lrohoItoCtfuntplJOll,,·uSlpific.I1I]Y 

rclo'od lolh.d<v.lopmorntoflCli.' .... brtculoJu in oddiuOI1IO.nopP"",",,,,dinical oulCO/Yll!$ 

"""k.,,,lombl.'O ... bemllosufNltISimlwtttal .,20Il).lnlfUCII.dUdyiDvolvin,...w.tJ 

"'_thc •• lotioDshipbttweeDsmokinlondrubemalos;.., ..... JtUdyfotmdlIoaIcipn!lk"""". 

1a •• )'IUmalkmti .... involvin£24.wd.ia ... thcimf*'>ofsmolci"' ... TB,~_foundlhot 

IMI ..... JlCrt.o:ofQHIltactio.j]lIIbereulosisillfa:liDN_sreo""mKNIismolcninOOB ..... I .. "" 

,,"-who40nol'''''*''andlhaltberc .. U''snir>eanlproof!hoI<mokw..ranainslunousrisk 

flOtOffOl'TBdjsease_IIIIi""rouedriskofmonalilyamcMllpeorl.wholoo. ... lCIi ... funnor 

IUbo"",IOIis(N&rasi"", ... et 11..2013). In IIftOther')'$\mIIli< ~vi ..... in¥OhriD&ll wdic:s 10 

dttamtin'III •• IT~bOr.mokill;]OIIlUbemtlosi., thel"lhonreporledlhlltberc_sia:nific .. " 
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""""'1lI'''''btIw •• n'mo.d''l!...Jtub.fCU'''''i.and ''' .... f_COllolUd~1IIa'tlK:''.na l Y'i. 

""""bor>l •• li"hgob<tw«n.~potu"'tOomol<'n,ondlll.I"' .. ~,;. kOfC""'"""'""TB..,;'" 

,lI<pn .... tr«uof jmokln8fC.uhing,",ncn:uninthcriJloofbe'''81nf«t£d",lhNben:UIo>" 

In . m:.''' St\ldyinChiD.'''dottrmin.th.tigarett.''''''''''''andNbcmlloPJ.i' ..... f.....,du... 

"""'~illll"·O$>isnificantly&UOC;.'td..,;thlUbefC\l101i •. The ...... yfunher'ndt~thatal""'"'" 

.... lHclogic.lprocesSbehindthi .iS""'d .... ..,lidfClabOMh"'be."'een~o$ltlOl<in'and 

......... 105ilha •• bftn""_lnIOdinmony . tudi .. _T'h ... udyl\onhetindi~tltMthcru>diDgs 

bcen.bIolOC$t&blisbed""tercspo_omon,ciprette.moIwt8andTBwith.dat)y~irI 

smolUIBcqu.allymcfC ... thedan~cfdtvtlopid.tubtmaIOlil{W"",olShea.20(9) 

Severalf.<tu .. h .... bcmfo""'dbym&llySno:!iClIOaff«'TB_worIdwirk.T1Ioc:r..:.ars 

indudeIC«lStobcal~ .. ligi""'andcuhonlbelietS.~bto .. lcdge.baJth<:>duari ... 

""'«>IIn •• lIi .... _~Icd~ofi ....... l$of'--compliance.r."ily ........... "Foftbe ... ti ... 1I 

""'''''''''I otlIen.. Some ofth<ae rIClOrIm' brionydiK\lSMd ifI this KICtioa. 
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Aoce .... n"""""llybe ... fined .... ituationw"" ..... indiV,d ... I .......... "' ... "'ng""'ngh'lO 

... , .. ondu'il\ .. . nil.bl~"".I!hflCi li.)'lI!di .. snvl<n.SI"lIIaloc""""''''''otherhandUllbe 

<It .. rib«I .. 'h • •• pldI)'Of onindividullru<k'",""'olH"~loca'i"""'l)e;nlabl.lOlt.Hilyloxm 

anoth.r foc:ilil)'w".'"""'lCI'Vi«lI .... yJRay 1IHd. V.n."""" in gooenpbiealOC""1O 

huI!hI: .... m ... ge""rm.lly .. lreiuhof.hc ..... rvofaotionof((ftIin~on. H eallh 

foc:ililics ... uWllI), lilUl.od .. I 'P"C,r", locaIion ond ........ ponsiblc 10 prov1'" Kn'i= 10 

iadivi4 .. l< ... too\i~within .... CI •• hme"'orao(lhC"beallllfXilitie:s (AsaaIo4 U .. op..2017) 

Pfo>cimitylObclllhf.dhtytwbc ... foundby ..... yStUdiGluinJh • ..,I%IMloaIcboed<ing 

"""'ofth ... poli.,,\l.nocded""""IOln ... cllO ..... _ .... l£r$ro._.(M~_SdlIJt. 

euev...T""""O, M.ricI.&Y,...;a.20](l). Ill..,.,IIo .. .tudy.....n..:loulinZamb ... lO~ 

f_ .. SpoII.;bl.lIOII.dhem>celoTBItUbn.,,~ ........ d)'tq>OI1<dcbat .... joril)'ordw 

ICSfIOOd<ms.i.ed di.t.to..,from lhc:irpl ... of~.....,IO""'ttnlmCnl.ite:s • ...,.....,...bdWId 

IIlrirpoorlrel lme",.ompliancc"""'yload",,,,,,,orlOOlClhaco $ kmIO SOfordleirdn1pon 

" ~r ')'JI""'otic thal_carricld""' ill£lhiopif,'O""""""'dClCm:!inaJol>or ... ci_ 

IUbmulMi. tJ.IImn\''''''''l'IiIo:l<:.founddlallolngdi_ofllwplaccor .... idaoccoflheporicnll 
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from III< , .... "' •• 01 'i' ....... i""r_l~ .. """'.~ .. ,Ill _pi,*"", 10 on,;·,uben=u~" 
.....titat""'IToIo.HOI.kO." •. N.i.n;.T .. r.Y".M~ ... olYuen.2019). ".;cordJnl altudY 

.o'''hoc:lC<lltyBoo' ..... Kodama,Tochibo ..... H)'O'(2010) oodowmli ... r..:oorsCOftllit •• uong 10 

NbomIlosi.def ... lttt ... einlll<w' ....... I'<>1IofG ....... maJonlyoflMreopondmtlindoutcd 

"' .. III<""'in .. uonth .... · ... ..:oonlablcfordt.iliubolnylO.ornply...,thlhrirtnmnen'Md 

bmlthc lonadi ........ tl!eyIladIO ... '..,1 fromth.;, """""10"'" """tIMIIt l'ilel 

RcliJio"'b<'li<f.ofpoUctrtlbovcbct:rlfowtdb~~.tud .... IOb<' .... n ......... r.tt..r. .. 
.,.,.,plion« '0 1ta1tnC ... io ""occmcd. A ""' ... 'c .... ..-tiONJ lbI<IylO ....... lbe...n......,. of 

m;poa"" ...... pliaK<IOIIobcmiJ ........... """"tm~p.:cwo.m-fooondthMrdipo. ..... 

P'*1ivclylllOCilted .. iIloTS_eomplia>ce.Tht......,repon..:tlMtlndll.-.laad 

miP>uobdi<&intl ...... dcmo ..... 'ed"'diff...",' ~..;ch_6oo:I<In1llMr.:u-pMical· 

Acrosooccti ...... llUdycondt>cudinGboooalO~r.cu..lIIMinfI......,.,~IOTB 

_rq>OfteddIM .. liPon_-"&l(JyllOllipifiantly-v.Iedwithcomph..-1o 

fIIberolIIOlio1Ullmaltlb~lNdyhowev. .... aJed ..... 15ilPlirlQDtll\llllba'of~_od 
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tho"ub""'ulosi. i.'. uscdby .. iI'hcnAu . raultoflhetrb<"hof.aruI'heJ<"fo .. CMlt>cCurnl . ACf 

IhellOCcsoory rilllll .... ptrfonn<d(Boalcn.eI . L. 2010) 

In I "mil., cro .. seclion. 1 .rudy condllC1ed ,n Plkimn 10 dctCfTIIift~ f..:tOt'> rbi. art ruponsibl~ 

for d.I'Y" ,nthcinili.rionfortheNben:"I"'iS ue.olmcnlroundth.(mot,of'hCp.uocnlS~i.lly 

femal. pol;'"" who f ... 1otI 10 ,niti.,. tII~if "Cltmc'" 011 1' .... anribu1O<l their inabil,ly 10 >W1 

..... ancn'.,.,lim.toreliJiou.i ...... "'bdi.fl(Munuelll .. 2()12) 

A6<quo1.'nformIUonooNbe ..... Jooi.c ... heIpd.nfyi ...... wncem"'.Ihew-. £vidcnce 

•• li LabI.""TBtrtlItrnen'recommcnd. that.pancnlS .... ith_dqrft .. rblowl..dgcOIIT'B.,.,;11 

~1<>~'treOlm.ntdrcctiV<:ly. P.ri."l$wllb"'fonnIttiononduratJOIIof_l ..... 

odY..w.ll«IS...,lik.lylO.tick .... lUllylOtRatmmt"'8i ....... wllm:upaticmswtto .. _lutv. 

~1mo,..1<d..,,...;IIMV<:difficulti ... iaodhcri"'tow;._lts.liIU.t;EliaIon.2018f 

\aadoquIotckJtowlcd&elut&\le¢p O$\abli.sbedtobc . ipjli.:.ttlyn:lotcd to poor 1IIbcn:uIosi> 

--"'(Tol •• , aJ .• 20I!Jl. 1nMOfOCCQ .• >'IIdya>oduc:t<dto_tbet!w.tiOllof_ 

OD:lth.impKuofllOll.-nplrti"'the1mttmc:D1fouadth&l ..... ipifieamfaclarforthc 

rapondenu' mobility", «Impl" .. treo.lmenl ...... on il\ftppn>priM" thoua~t that 1bty hood bem 

.......t.1bcm.inIOlonthol ...... indle&tcdbymoo'oftbepMi_wt-oWlftoa .......... ' .. bcia • 

.. POlllibl.fo,'hcirinobilily\OODmpl.IeUUlm ... ' ...... 1lutl tnOolI0fthc1nthougbltMy ... ...,ctUed. 
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T1w1i ...... from""Mlld1_n ... """'I>AIkqIII .. ~ ....... ...,~0fI"",.nOrl"'l~--'1O 
ltIriMbtlotyor ..... chetlu..,~lr ... ,Ih ..... ""." .. etI(~., ....... (ToIIeI .. , 101" 

............ ot\Ody!O .. _k_lrdl~ofTllond;,.UU ........ r..undtllMpooronns .. thou(adnI ... '~ 

_Ird~ hl"nl ......... ed -'" f_ of 'mpoO ..... etI' thou"', thty .... ,-. bftn ~.nd 

....... foftdiJ< ..... .- ...... trutmcn1 (M<tonacn.,~ .... . !oI.I. A"""IarMU6yIbotWU 

.....-.aI ....... N"*,Ouo ... .., <ktcnIotM_ ..................... ol ........... rortubcmlloo .. 

JiIuooodth .. ~"-"...,. ..... opliaOllly_..tcd .. otII""""pI_..,lUberaIloou 

_ ...... itnlJ .. hodd"~UlllicIlltd ..... lItqtlJd.ol_...,~ __ 

..... y.IUdia ...... ~ ... _~lhq ... ..., .. pir..-..a.-.::c __ 

COGIIfI.-.:byTllpoClallJ.. .... _y.o ......... ~~ol(......a--u.c .. TlI_ 

.... wdyfOlllld ... dinic:ol_,..l1iaa ..... ...,.tluMJyinn.-o.~· ........... 1D 

_~futer""~I ....... CuoIlo.o;GK>rpo..,,., ....... 20I)).~or~ 

!01rU_-Uy ~IicI ....... DIlOftor-..... ..... .n ....... IDlb:aSlolfIl .. .........,. 

_inu ...... P""<'Mondlllctfl'IIItIJ""' .... r.."- ... tU..d!rar_""'. __ 
wbmpropertrc:omm~willlipi1ieaMlyifrlpn>w~,oncc;ro...,... ... (M·llotao)lO. 

~ ..... .."...,ed. ......... __ ~ .... Md'-l.oU:o' __ IIbk"''''"-n....rMl:by 

16'li..1'he"""r bUon uwt. ... ed.ltIw.,.a....-U ................................ ... 
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~<k&u/In .. ",by.9%. Thc.wdYIhtttI"ort~thll"'bemlloto, p&lO(fl" 'h""ld 
brr ... pt<>p<fCOUOlMlI''''pnotlo ...... 'n1Ihc>rOlll'-llMfalIo>'',,.,.rmeon cEfocn ... ' . :Ol •• 

,,~ IO .MlIdytltried""' ... IIIdonH .. lOdtwnn"wfK1Onthlol,n~lIefIOl<lK.,"'"" 

<omplilnc •• " .. "U ~IhII~O(Ih<f"bC"U .. ho> ... (.lOIlIOd ... 6MlIIOI-plJ ... 

"-"'1NIic .. cdlholl"'y .. ·en:*",p;i~ ... IdaI,,","~IIId....-u .... """-
ond"'"...,.dfr<: .. O( .... dr.ol"""lIwt<forcd"".,."IMOcd"'"~""-1My .. 'Cftfed,q 

ckttrm, ... rO<lonthll..n_-........'-"'~_n.r....:l7..,.,.,...lboI 

_oftIM:rlOOOnidmulied lO br~lO ... r..,J""IOIIIIi~"'-"'''­

~.ofpoti""'_""IIIOI_D ... u.."""",,br"""""IRO(lKpcnod""dIC 

r.."" .. twoduadeJ. dlrtctly ........ ......,."""'-..COOTSI..-.. ... __ 

bytIM:WI 'On.bMnllM:oW>dItd_l)'by..,._u. .. ~dblllw_OI 

__ of ... brtcWooiLn..DOTSOftIrIY~ .... y ..... -,-r.... 
ClllCpll<."'lIIO!htt .. ·hith .... 7bc"'nllODOed~ .......... ~ __ 

... "'I .. IOC,_8IIdaoINnl¥ahiolor .... _.......-o(~aulh 

ICUlJibilil)'IOptOp<rbaJlbcuo.)'I ..... Md.lTeo:~~ ... _~_ 

rqimatdul i • • v&llIobk ;" .... .-y(M ..... eo.li" 2D'2~ 

IooGllan&.Nbcrcu!oai. ;,.-'ly ......... iMd •• .,.ciaIawho_lOtDlili .. rorbcool ...... 

.........", ............ ....,-.,htr.. ___ ............. TB ........... W.c-

......,... ....... "" .. .we..._rrl ...... !'off\onba ......... _ · _· ,..... ...... lRpooili"" 
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on ' hcbN;,of.pu'um~ .. mi""'ionl",_cdond"u, onTB""'lm<'n''''hO<hr311rnf'''m6 

man ..... to 2 y .... dopmdin. on 1M <I~go<Y of 1M eM. (N,,,,,,,"I TUM"'''''''''' Con",,1 

f'rolJlmmr.ZOI2). Mo"orlMpI'ienlf,"'~dully""''''cdon",,,,larIydunn.Lh.intm''''. 

i\&3t. ~n"y.WHOl'f'OllO'ttLhI, ... h""h.n'i.aui"'IO"ka6I~penon"lIichcoutdb<: 

friend •• fl milymcmll .. orllaynuon .... "" ..... "' .. IIreIUmru.uppon .. du.nnS IM ...... lmeOltOf 

U GiS Appll .. l loa . ... H •• I'IK • •• 

TheB"o~hi.llinfOJTn.ltlon.)'SI.m(G)S)b .. bcmuoed.~ ..... i"cly"',..........flCldofRUdy 

whlcliiftclud .. ..,vironmcnuolbeal!h.moppin,oflllfcct,OIISdt_ondhoallh­

lDIItIIB""'<nll! ..... Lh •• lHli tyloincrcaseonc!~""""'fidds .. r ...... yo,lIhodosplayhallll 

""""ihOllJtb"lI\Iybco1f"::lin.llwbeallbofllwpeopl.inmaay~"'IK"'orkI 

{RakOlo....,;m&O&OI ... , .• 201.),Th._or_' ... lPPliauonad .. ~Ql 

InfonnoIionSystem(GlSji."ctyimponant .. iI ..... possibililylOi""""""pbtmlillciDheal ilt 

.ysttmorpnizati"" .... -dI ..... wrin.equaldiotributioaor ...... lbfar:ilitirsamoollSl .. popt,>Iaoor 

IloodilplayMtdllwcompn:bensiOlloftbc'!",liol"lonofbelltb"""ioc::J __ Ik...n1l1M 

bctw""" oc:ceosondbealtb_""",iaonlcrlOimpnn ... ""'iVSY"'~II'akad .. oI .• 20)81 

TheGlSIlS.compul .. ~applin.lloncan"" " iDlh<""'ysis""",~of..,tpWlphieal 

IObc.isuooliudIOIbI' ,.."' ...... C1IOlldbcpnmo' .... TlM:applic:Mionis..suoJlyuscdin 

epidomiolot:icalin.OSIipIionomlil;\lltiomofdi~OIItbreab(Jr Cl .... 101l). TlM: .... ofGIS 

i""""-tioninh ... lIt ..... can ..... dydi.",ly""'=QleoI1IR1'owId""""'0Illbre.tr:ofdi.....,~ 
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.. <Iet.m"".!heg<!(l~ .. phi<a1i""",,,,)iriPinOCC."lOhelhJoca~. ~tly. !h<ln.'oI'-""'.ntof 

GIS"' .... ntillhc.ld, .. ~I!lldielhao\lUnC""" ... ged ... re>uhoflh.odvonc~"!InGIS 

innoVlHon.molin,,,appropri.~ondn:u()1ljlbkf""~I.llItlinm.hullhoan!4Sllchi& 

.4.CUU 10 k.allhc .... amoog indi..-iduall will conn ..... 10 IIIv ........ incquaIitiesas ..... d'ofthe 

pmc'II!~!illdiwibuti""ond.Vli .. blem ..... ofto'1Ol'lS))OfWion.l!i.oheRr_,mpo<UlO!1O 

""",iKI •• illlltion' <hIt i ......... rifonJ 10 i.mproWoflCeOl Im"",eommunilymembnsond the 

t'uno:'ionshcu.'.8B'odinlh.prirn..-)obeahh .... d .. i,ny. Th.ulilizmoo,ofGooognploic 

lmorm.tioa.)'S!Crn.lflhclpintll.d ... rminMionlndimpro>'cm .... idtheIpOUaldistn1>ooQoaof 

heolthoMe.ThillbouldhcpoSliblciDIIo';.a1l111dllQSOl\lblcmnhodlOcnh.MecplaDniBgia 

bealtbcaulys,cmu-..dl uallocationof!ftOlll'OU iot _ymiddJe iacomcoo .... 1rics 

1n1~.n'.tudyinlf1lll"'dclenniDCpriori'Y""'W~INIem.al""'i«_"'byprq;lllllll 

-~ .. e ... cdod"'n8~i«linfomutUonted!aolog)'.tbeltlldy~poNdIbM ...... oflbe 

):IR&nlnI"""men"-d0«U5tolllOdcn!l!le>-oIhal'hf1lcilioywilbi".dcsinblcpognphit.lllfa 
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(SII.ni&"'hmadi",.2011). ln.M!h<t OlU~y"'inlproYfICC~I ,oprinloryhnhhca"'K"" ICC in 

AlWlmaMpon""diOlrictinGh""u'in,roJl'Pllicallnfonna'iOl! l)'>tcm. IM ."'dyrepomdlh' l 

.... b<lInlil lnurnbe'orcomrnu."ieodidnolha"'.C«UlOhc.llhCI ...... d1inlt1dll,l5of8km 

n.e.tudyfi"thctindltot<dlhol I l i,n;r...,1 pm:",,*&,orthcpopulillon in me d;stnct Iud 10 

~llonKdilllllCtin",.itctforu!os«kl>c&ldlcan:ondlhl,"'.peopl'hadlObctra""lhn, . 

mininlllmof6.62km ond l mnimumo(21.02kn1lO lI:CWhealdlto .. (A...c. a U";pl\, 2017) 

.potioldi$pmionofIUbcn::uJO$i,c:ases"'"",_ rondoml7m."';buIed. "Tbc:SlUdybowcYct 

;"dicotedthatIJipmu.n!cl"',""'d90CC01ldatycl\lSlQ'$""",,hitflcr~~TB""CtC 

deIecIcd""'.nbolhri"""ond<~ ... · ... u.odf,,,anaI)'li. 

"'''''''''',spaliolondlctnp(1ra1di'tribu'ion'IUdYint.4exico ... i''l!~infonnllion 

lyrlem,thc . "'dyrcponed"'.'9.1 .... I .... W""'"ianifiCUldydCl~od\lSin.a."'tialud..,..,~ti"'" 

.... lysio.Tbe.tudylbcnr_conch.HledW.,I\IbcmiIoJi ....... iooMukowercMldimiblited 
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I8fIdomJYancll""IPlac .. ""hicft .. ·.re ..... r"'M~".oCily/lad h'ghetcor>¢~nlJal'onor ._sltld 

~f_ ronc:luded lh .. Nbc-m>looi.CM .. O«Uf"'o .. 'nurbanCOmmu"'" ...... -Pam:ltoru .. 1 

<omm"";II~' (brogaZi l:iuIido cI aI .• 2012). In ...olht. '!NI,. I .... I)"PI to de\c1m, .... Iht 

di'tribulionaftulr<fCuIO$i' inIhtUSA",ingGlS.Il ..... rcpon.edthltlh<ff"·="""" 

IXIIIUIIIInili~1 in "'" HoultOfl Coonry thll had I bigher concmtn.ioo o{tubdruh,. ... noe tN<I)' 

t'uttb..-i"""'"odth"p<r$O ... ,"",o mid<: in lht .. communili ... had"",~n'k ... hich is 

comjNI .. bl"lOpeoplclivio.;ncounai ... wilh . highbu .... of lUbrn:uI".;,Il Fl.'$k~ . T..,Il:f. M.....cr 

wilhnOpreporodmnc.:oflhtditta<tin.pamc .......... n.. . lUdyfunberindicaudIllllMljority 

oflloe.""_.e .. cordec1iallUS",;lhhippopi.datiorlden!;rycspeciallyiQaraswbcretbr:ft 

.... o'en:'owdingandillm:fo .. «M>Cludodlbo' d ..... lypopulMioa_I Siplifkanl&<:tortllal 

moybc .. I"ec1wi1h""u.c:.-.incidOl>C.offtlben:lIIosiscueol~S~o;LoRou:o.O\M:ira. 

University of Ghana http://ugspace.ug.edu.gh



...... m'_l""'r;ft~ypl"' ......... _ .... do .... boru"" ofTlI .... ~IGrs . ...... oodyoqawddYI 

lipu~t dllltm ofNbcml ............... "r .. d,~ ''-l0III L,'- MdropoI,Iaot __ TIw 

.t\Id~fu""""n'h •• '''''Ih .. h''''ooaI1ftftC''oflUhorcvlDliI",," ...... ~'nl_''''' .M't • 

... ""'hllt~bo<d"'''·'IhSpl,~. M .................. Ndy ....... IalIho'IIwJUl[Enllh,cald''tnlNrioooor 

1UbcmlIos"~;u"",.,,*d,""",,,fromHrvIArDS,~r«l_clillribolu,,,,andlhlllup.- .. ·,," 

"""""",~,,,,~offompon(C~. s-.."' __ lOrr)."'C-. Grs 

... u"'dtlemullrlbel~"~UCldiJlribvl_. Tlw ..... .r..wysisfoonlw.""poNI'If 

1\IbC'Itto1ol."-"pl .. on .... "'GIIIna ..... ,A~Mop ..... )'IdfOOllldJl. """"''''bebilhet .. 

NDllbemGbInI.~ortdlOlOtItht ... GlIana.TkONdyfUnhn",,"""'''''''cJ.aonofM 

.... ryais.......,used. AnochotOlUdy ... Gbouby(AbdW.AnkorMh.lddrisu.aO'UO'102Olto 

................ "'" ........ '"'"or~lIIlbo~rqoanod ... _ ......... • _ 

_ 1tItOfdaI;.otasw""h, ..... popIIlocion_ ..... _ rudod ..... ~ __ .. 

btllipainlbepopurOlalrqooruof ........... try 

1a1llllll!t*'Y.resc_hafi'oft>OIhctpMOor .... aIoboho"''''''''""lhIt~.I ..... ysisof~ 

"',....ricbaWt;IItp<Ir1MCIt ..... ~"""'-.)'$OmIIIIo, ... bemlodp/W .. 

.... ry",. chuIm ... "' ....... _ .. .-- ~"..,....II ........ Mono....t.ch ...... be 
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<liaicls"IIIc~ ...... orG"",.;m AI"m S .. «Iru ... iuapitll_ T1oe".-..:I~" 

....... laMliJeor14'~kII'I. TIocdiRliClbordone.rimC __ ~;lId1eNri. 

_""'_dlslnainI!leEa!l.AuiIII\kwlllMoInicip-'mIllcSoutll .. ~ 
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J.I. IR.IIR ..... 

f <Jl" rrliS,,'n. n>OI'o(!lI<p«>p .... p' ... n'inB l bouI 91% O( ..... populaoo In Ihc di.m.:lare 

Chri. Ii ... wi'h ..... rrmo;n;n' ~ ~nIM""rnl' ondlnd"ion.o ...... ThCK ' uucrurescou ld be 

ulili .. dodtqu.'.lylO d; .. rnl' ... ,. i n(""".'ionlboul~'h •• ,th lClivirin 

Tho di.triclh Ol ls...ior HipSchool •. Th ......... n JWliorHip,SCbool.inlbedilllri .. or .. 1lich 

14 are priv, ,,, achool •. Thm: In! Ilso 94 primorySc:lIoobof .. 1Iich6J are publkSdK>ol.ludthe 

reilb.ingpri ..... Tb."'are .b.o59k",d ... pno:nschool.'ndw:dislnClof .... bkbI9areprivale 

Thereare27func'ionoIb.altbracilitininlb.dimicliKho:I.i",ICHAG.4 Hcohh Cnwn:s_ 

22 CHPS Ihtl lire widely dislribl.lled in ""'dislritl. 

_oflhcSNdyunliI July2020. AIITBp.lI .. n"' ... t>o ....... aa!edwlhosoowba-.ebcina 

lheco.neofl .... stucly lllltil l uiy 2020 were IrKCd ' 0 IlKir pIKe ofrcsidcDoo (hOfOe) ... d spoti.a 

dato(cOOfdioo1.,I(OllheirhOO\C$iUo:nondthedi$lanoeiDtilc>melenlO ..... _bealtbr.c;lily 
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J.JSI .... y'o"" .. Il • • 

n..0IIId)0""'"'\aI_rortll"ONdY ....... IT8,..- .. 'ho\O'f .. ~I.)'CM1' .. ·"'*dou'h 

...... eaplllf'tdmlkTH .. ,..lonOlthrhnltllfK'h'oaW ...... bo1nllrUltdfol'Nbtmolof;lI 

1\onIlO19 ...... II .. lI>oM .. 'hg .. , ... dilgno~ •• ho'in~Nb< •• uklo'.'n""'......neofthc .. I,IdY 

USl..u·ITH ... I~ ... . ... S.-.pIIotstu 

,.......,""""DmNlmc\lIoII...a:oIlpolieMowtoa ___ ........ cno.no .. Cft..tudodioo 

dIc..ud1· No ........ 'U .. IIIi~kvl"odro.lhal .... dy ....... alllUb)«U""'"5DIdIOId. 

I. TBpotienll "'ho .. m .. _Ilut .... lIOImiOrioolbrwdy .... 

1. TIObomdooispolinas.hoflilod .. .-.. kpMof*iJsr.dy 

J . 1iIIIocrtu1osiIpobmtl .. ho ...... critie:oII1i11 ..... 1O_.-bIe .. ~ 

A~lIlfoom ..... dni .. ed lO.Ollocl ... llf1omTBpatienllforlhi.lNdy. n.edollllhll ... ""' 

flrilil)rll/ld>poliM ..... (~)oflhepllccof""""'"'"or~ ......... &e;I;"n~ ..... 
IIokIpooirionirl&.,.... ..... (<lI'S).ltacardo ___ __ .. ooIloc1 ... ... 
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~'NlCitp<llfllt)rorlM'I'UtM~.""d .. ~"'\'loIMWnlOtht"'~II.ull/l 

r..:,I", .. ""ly ..... ~""' ....... "'kY ... dllI_ •• ·.'I. blt .. ththe., ... &ciI..,.,. ... ·~II .. W 

d"lnCIhnlthd,_. Tk.......,.ofllle .... ' ..... " ·.."IIOI<Oll«tcdfor ..... OIUdy. 

n..~daIa .... ~n .. rtdOllloo .. <~I.<\earlltIdl&l.u:>.pllflo<dIOSTATA.·m_161oO~ 

..... lUIisb<aI..",.,)"III. fl'OQlloftl< y d .. tribuuc. ..... IIINd"'~ .. poporIl<IfIOro. .... 

...,_ ... 'CI.. ...... m'FOR.rnonll'rt.IuI;. Ottu~_Hrv_r.e_.,.IIIII_ 

douI.nceinkalOlllCI<ntahaJ!hr ... ,hlleJllldm..re>prcu.· ........... ·, .. "",,·_abD 

K01IIOIcIno$iIy .... I,... ...... lOpetfotmedlO""'"""-tht ...... ,l)'of~_ .. 1X 

.... Irict.Aburr.,. .... yoiIofStm.lkmand2km ... upm........:totOUlld ....... foociIlIXI ..... r ...... 

F-li<na .. ilhiD .... clia1rict.nr. .. _ ..... b)'f ... I<OII.· ........ dlc8irimSooll:ll~1Iealth 

rlC;I_' ...... IIIbemo ...... ....,.~IiIcJm.......,.p.c~.,-."...,.aecI 

Edlie.ol"l'PfO">'alw .. _*"'fromG ...... HtalthServtctElhil:< R~C-ID ... ro.ltI .. wd)o 

(GHS.ERC02~).~iuI"" .... bo.....,.ll\'omdlcd'uriaiawllich .... OIUdy_ 

COfIduc:Ie<I. Appooval .. ulliollOOlt:/llfrnmtht......,'taino • ..mI .. Mallhr...ilibei ......... dw: 

...".lOOkplK~. Aho. IppI'IWa/ ____ ,.,.. ... I*'enIbtfiDn: .. .,.. ..... ( ............. ) 
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fOflht"pl"~of'UidOl'lNW"lk ... forlh."udy. A .... ~~ .... ,,,·enlOp.oll"'"l"" 11K 

'n(o"""'_Ih.yp"' ... idcd..."lbooU4C<lf"' .... pu'Jl<>'a ofouMm"'OIIlyand_lOr."yolh~ 
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~rnulh.",'ionoflhi •• tudy""b«nPf~ntcdlllf"'._,,on •. S<ctionO<K~DU; . 

desonPfi ....... '"'ictoftlt .. _io-domo!P"'phicchl .... 'm.tic.ofpanicipanlS. S«tj"""'·opn"'ides 

I:>ythotc.bov.H>"W",..;"'26U>"'~ng24.3% ,..;u,!hclca$lbl';Dg~iII"'_ 

bl'1 .... 2')'W$witbI4CuetreprnrnlinI13. I%oflho!apOndcnts.M.p;ryol"lhorapooMlenli 

of..,.,.(lmiC.cliviti<'$witbonlyI7,N oftb ..... pondall$b\'iDIlUIlempIoyu!. 
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ia .. lidllbe~triQ_dl'rickdill~eofclrlllS)'~orlbr~~ 

(fipnll ,Thc..,.;Il...alysl.mo..IbIotTBcaoaioo ... diIIria ... ..-....tyduCriboled _ 

_ .o;I~ialllccl!lll'icl:w .. fouNI .. bt __ , ___ """, n.a.:tqs 

,.IOO.OOOpop~.rut l..t .... :IOI',..,....AkUlofHI"ITB __ 

ftICU'dc>Irr-JaMllly20I' ... .IoiI)I2020ioo!ObidoI7_....-u>'.I-NoI __ _ 

~pOU.n..(PP)_f~_oaI ... A-..w.s-.h_~ ..... 

~CO~97.6' ... Q%_6U"'~...,.v1_ ....... _ ... ~'u 

_p0r04lOtIoolarptrOl201~· ~\bIettlOll!_di~_ ....... lJaI_.b __ _ 

._wido~"'~_iIItM~ 
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., 

tL 
7' 1 , 
'l,-~ . 

U~"tllbiIt'aIltIi!o_ 

...... :~ -.. 
" ',~~ " )'\ (' i ~ 

\,.' \ 
_ .... . --. 

Fi!lft4 .... dIe....".~_...cunIcdin .... duIna. F'ndonpfrom .... dcnsoI) 

__ m<OIII ..... lIIipdensily.Nbaaolo<lsc:nr:s....-r.......o.d ia ........... andS ... cdnI 

........ ,.; _ _ Thcr;.,s;""'b1b« .... dalfew_.~....,-*d,~<lIber 

_ .... ti .. OcrImII)'.i .... ullbxnoed ..... ~all .... penpllotriaoritll"'""populoI>m 

donIioy-*"htl"c:ua of lllllM:oaloli.pcr-.u- tilomcHf. Fi ...... 4 .......... dlelu£llc$l 

dcMiI)' arlloborl:ul,.;._of __ IGI*..-ki ..... _-o.dU.~ .. 1UdI 

itlox:lleilwilhiaIhoAu.. ...... 
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""c---."~-
n.:GWIII ..... 'II ... _ ............ ~ftI ......... _il .. ....... 

F"1IUh5 ......... .....-o.h_ ..... ~.........t .......... _ 

____ . flI_ ............ -.WiIIIiI ....... _Cl' 

....... Mipbortlaod ... __ ...... IIk-~~ ..... ;,,_ ..... 

......... 1hIR .... "".....s-'IlIcI ........ ofl>lbaaoloQ_ialhlaaia( ....... ,I· 

1.11"'15. ~ ..... o.lID'IIOl. V_ .. OtUM. z-...lllMO .... 

........ 901441). """ ....... ~ftI _____ ,. __ .,. ........ ......, .... ..... -................ ~ ... ~.....,...,.~ 
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_ ytl'IY'f*I"fIIlI<>OOnd"'OfI,ot_ ... hcrelhcd~ofc-..t..d(JODll'RdThl''''''''' 

1hII"~ of'uIo::n:ulooo'<aoeO lnlhcdl....aospeaolty"""'p""""",uniun ..... 

..-Jom/)'IY""lronnly"'smb."td'''Ih''''_fi< •• booft.d&MIfiool .. - .. 'th~ll!h 

Uc...,.r.,.ic:8I_a-bnllII .. ft 

F ... '....., ............ ofhc.hlllKi~licsill .. .unawMnTll,....c._kIIIItI 

CII'e ... ......!od.Thofipnll • .,.,' .. diArilNDollofTB ................. t.c:iIibcswloon 

...... th~ ... ~ ... tfar~'i.prOViOr:d.T1IeIiPft .... ·IhIII06 .... ~ 

99.I%ofTII_~b ..... AIIdy ... '"IocInd ....... ndI ... ofSIl:i""-"OI)'t ... 

~bookItfKi~ ... ..,III .. .......,; .. __ ....,...c;IICO.9%~ ...... E...,..... 

~of'kl'--..m..Thofi"'"_ ......... laIoIoflO' ...... ..-.""Q71,!\O 
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oosn .. ....,''''''oded''''h," .''''''Jodcarodt5l8tlUof.llm ..... ~ • ...-,Ih ... yl.-...........,,2.· • 
....-daIoo,sadt . ,_ ... , ... ,:." .. ".""' of :lLmtWI .... Tb<fi!P'l"'funhoo'ohoor . ... lOIa!of<J9 

...... ~nn~92S· ........ "..-. ,e<XI<l.d ... "I"n.E.od._'*'_oIlboo .. ·' ...... )' • .-

(. I.bl .. lIidoimpl' .. IIIeI.-plocaofmoclGo:ofllbcpomapllllS . ... __ fmoIIlw:.l1h 

lidili .. in ..... d' ..,.;ClTh .. d "I' • . I! .., .... ~dIoI~caJ.....,..;t,;I'I)· pw9C>llar1y 
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CHAPTER FIVE 

S.()VISCUSSIOJ" 

bc", .. _lh<'WO .. III Vinf«1ionj' bclit>·."' ........... lM'mmuo< .y .. roIof ... mf .. ~pcnon 

.,. .. ..,.'oe ..... di .... <fP .... I"""sti.' . I .. 20) 2). Tbcn:f.,.... " "' ... ."pccICd ,t..I lMI>ynflM 

rubcrcul ... i. e .... """Id bcl ll V """"" .• . II""" ... · .... fi",j,npl"mmlMUlJdy"""'" tbat m'joOri,y 

of~nU9) ... p<tK""nK86.90flMrespondaI .. wm: ... iI'UVCforHJV""ilh""ly9 

"'1'01.1<"", repre .. DliOI I .• '" oflM .ap<H>CI....u ........ HIV _,~~ •. 1k fuIdongs ,,,,,,Iy dw. .... 
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