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Background: 

Malaria and HIV rtpresent the two most importam public hC8lth problems of sub­

Saharan Africa due to geographical overlap. Tog~hCT, they are responsible jOr more 

than 4 million deaths 8 year. lIowever. when tIIV and malaria co-infect an individual, 

the}- drnSlicall) .... «sen the morbidity outcome for the person. inc,ca~ing the odds of 

mortali1) than as single infections. In Ghlna, thcn is paucity of data on the prevalence 

of this co-infection 

This study determined the prevalence of HI V-Malaria co-infection and it~ associated 

faClOl'~ among adult persons living with HIV (PLHIV) anending Margret Marquart 

C.~ic HMpital (MMCH). Kplndo. 

lhi!io is a crtxs seaiOftlI study de!i.ign involving 200 panicipants drawn lTom the ART 

dinic of MMCH. Closcd-ended intCf'\ie .... questionnaire \\liS used to obtain information 

from panicipants.. The interview data v.l:fcanalysed using v.riau, , • .atisrical methods 

induding cross tabulations and simple and mUltiplelogisric rc:grc,,\io n 

There were 200 panicipanls in the study. Forty-four (22%) oflhem "'ere male!> and I S6 

(78%) ~re female". r .... o (1.00%) oflhe panicipants were ptc:gnant al the time oflhe 

study. Ap of participanb ranged between 20 10 65 years. SeverMccn (S.SO%) 

puticipantsv.'Cf'ehecwcen20to30yeorsofa&e.Sixly-fi\le(32.50%)panicipantswere 

hc:tv.-cen 3 1 to 40 )oars of age. Eight) -one (40.50-/.) were belV.CCI1 41 ~ SO years and 37 

( 18.500/.) were abo\le SO yean. The mean age of panicipant!i MS 42.725 (SO- ~9.0 I). 



Thirty.oQAC (15.50%) participants were sinak: while 67 (,)3050%, were m.-ried. Fifty­

nint (29.50">. 26 (13.00%) and 11 (8.50"-.) pArticipants were divorced. scparakd or 

widowed~spectiYCly. 

Forty-seven (23..50%) plftK:i~ncs kid no formIl edwcaIion. One: hundred Md lwency· 

(our (62.00%) of parlicip.,.ts allained prirNIl')' level tducalion while 23 t 11 . ~o-/.) had 

KOOAdar)' kve1 educa.lkIn. Only 6 (3.00%) ofJ*!ici~nts hid 1m....,. kvel education. 

T'WCnfy-four(l2.00%)ofparticipanIS were eitherunemplo)'td or housewives. Forty-

scven (23.50%)wcrccmployed in various posilions in the public scrvice. One hundred 

and twcnty~vcn (63.5(W.) of participants were self-employed whiles onl)' 2 (1.00%) 

wcrcemployed in the pri\·.tescctor. 

Participants tC~ ifl Y8r1ou!> localitirs in the Kpando Municipality ofw Vokii region 

ofGUni "" .. ,lie hiFe'Si number ofSI (25.50%) reside'nI in Nkony • . OthC'rs were 

rnidcnt in Ho. Hohoe.TreviuUlnguchm. 

The pR'valmc:e of HIV·MaJari .. co-inlCcli,lM'Io" MMCH wa s bUld to be 41.~ • . 

PlHIV wbo\isit bospiu.lrn<nofttll. oMtb inlen<.ls IcutMn a fill""', have ~tislically 

sianificant lower odds(OR= 0.29. 95%Cl- O.l4...().59. p-O.OOI) of the oo-infection 

compared to P1.HIV who visit hospiLIllcssoften ";th inlen'lls ICllp lhan one month 

('ondu~ion: 

There is a high prevalence of 41.0()'l/. HIV-malaria e.l·inl'ccti.,n among PLIIIV attending 

MMCH. The findings sUigest thai there is reduced odds of malan. inrection amona 

PLHIV who vi~il hospital regularly. lhlls. PlHIV must Vilit ho"pilal re"ularl), so as 10 

berduQIC\JpnrrnltfWinglheco.infcctiun. 
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DEFINITION OF TF.RMS 

Co-Infection: A simultaneous infection ofa single host by more than one pathogenic 

Co-'1urbidity:Thepresenceoftwoormoredisordersordiseaseslhal is co-occurring in 

a host. II is associated with changes in the prognosis and course of the 

disascs. worse health outcomes. and more complex clinical 

management. 

CD4 ('ount: A Ic!>!. that measures the number of CD4 T lymphocytes (CD4 cells) in a 

cubic millimctn: of blood. A normal count ranges between SOO - 1500 

ceUs per cubic millimetre of blood. 

Pa....,itacmi.: Thcqu.ntitativcco,uenltlfparasitesintheblood.Mdis.n inda tionof 

IhedcgrC'Cofan.cti\cpara\ilicinfcction. 

\tala ria; A life-threatening infectious diseasc caused by pkW1/uJllml spp, and 

transmitted 10 people through Ihe biles of infected female AnopMlr:r 

AIDS; A !pectn.lm of conditions cau!iCd by inf«tion with human Immunodeficiency 

Virus. and characterised by the bfukdown oflhe immune system. 

Ril>kfaclol"S: An} attribute. chal1lcteristic or exposure or.n individual thai incrt'aSoCsthe 

lilr..elihoodofdcvc\opingadiseaseoraninjury. 

PrE\alEDC'E: 'The number ofCl~ ofa diKa§c or condilion thai are present in. 

panicularpopulatitlnata gi\cn lime. 

Viral load: The amount or quantity of HI V r-nicles in a given volume of blood. 



Background 

CHAPTER ONE 

INTRODl·CTION 

The Human Immuno-deficiency Virus (HIV) is a disease-causing retrovirus lhat infects 

cells which are rc~punsible for immunity in ,",mans (primarily CD .. " T cells. bUI also 

macrophagc~, monocytes. Ihymocytes and dendritic cells), and leaves its hosl 

susceptible to opponuni\1ic infections (Fanales.Belasio. Raimondo. Suliaoi, & Butto, 

(201D); Nizet & EskG. (2009)). This condition of decreased immunity is known 85 

acquired immune deficienC) syndrome (AIDS). a condition as yet \\-;Ihoul cure. 

Although there are I""" sub·types of HIV - HIV I and HIV 2. HIV·I has higher 

infectivity and global relevance (Butler, Pandrea, Marx, & Apetrei. 2007). HIV·1. apart 

trom decimating an indhidual' s immunity also activates immune cells and elevales 

inflammalol).lriggering c)'tokines and chemokines in Ihe plasma and lymph nodes 

(Appa) & Sauce. 2008). I"hese actions of immune suppression and activation are 

rc\ponsibl<: fot thcobservJlblc effects llfits infc~1ion 

HIV is trlnsmiUecl primarily through Slekual conlacl (including vaginal, oral and anal 

sex). sharing of blood fluids (through COOt;Jrninah:d blood transfusions.. hypodermic 

needles), and from mocbertocbild (during pregnane). dclhcr). and/Of brC8~feedinl) 

(De Cock. Jaffe. & CUmlfl, 2012). The infeaion is often uIAompanicd by typical 

pn:senlalions such as si&nificant weight loss, recurrent uncII.plained diarrhoea, 

carcinoma:., opponunishc infections such as tubercul{l\" and sncnl other condilions. 

Despilcthe globral health ~tg"ific.anceofHIV. il is e~pecially important in sub.S.har.m 

Africa (SSA) beaiu)'c il "the region IMt has b~n hardeSl hit by the HIV ~ic 

(Mosam &. Dtova, 2006). Also, HIV in SSA is usociated with crilic.l co.morbidities 

(i.e. oa:urrence of combination of disease conditions in the same penon at the same 



time) of which some are due to the presmcc of endemic infectious diseases (Alemu. 

Shifera ...... Addi~ Mathewos. & Birhan. 2013; Mutevedzi & Newell. 2011; Narayan et 

&_2014). One of such parasitic co-morbidities is malaria. 

Malaria, is one of the leading cau!;Cs of morbidit)" and mortality gk)bally especial I) in 

tropical and sub-tropical regions of the world where about 3.2 billion people are at risk 

(World Heallh Organisation rWltO]. 20IS). Malaria is a disease caused by protozoa of 

the plDYIfOdlUm spp. (P. /ale,porum. P. VU"CIX, P. ovale. P. mulol'icw and P. knowles;) 

(Zammno-Vill • • RO!>8les-BOfjas. Cafm'O, & Ortiz-Or1iz. 2002) 

Although 6.2 million deaths due to malaria have been prevented around the world 

between 2000 to 201S. in 2014, 584.000 deaths were caused tly malaria. and 90% of 

those deaths occurred in sub·Saharan ,\fTica mos( of which wert due to P. fale/parum 

infection -Ihe most \ imlent and infective pla.lomodium species (Nadjm &: Behrens.. 

2012); World Health OrpniSilion [WHO], 20IS). TIm; ha~ tlcen credited to the fact that 

climaliccondition!i favourlransmission, Ihe long lifespan and strong human-biting habit 

of the AtTican vector species and the large: number of people with low immunit) 

including prct:nant ..... omen. children and people IivinS with HIVIAIDS (Alemu et at. 

2013: DeSilva & Marshill. 2012). 

As 8 co-morbidity oftH\". malaria represents a substantial dan~cr to those lillins with 

HIV as malaria n01 only enables the lransmission of H1V, it also haSlen~ progteujon 

from as~ mplomalj~ HIV infe1.1ion 10 full-blown AIDS (Uneke It. OKIx)flna. 20(9). In 

9,lb-Saharan Africa. this is significaM as increased HIV transminK)fl due 10 malaria. as 

~"CII as ils y,.orsening of HIV condition ensures thai HIV moria Ii!) remains high. 

Con~ing toof infeaiousness, il is nol liourptising 10 find lhat Malan •• nd HIV are Ihe 

two mOSI prnalcnr. infections in sub·Sahatan Africa (Uneke &: Ogbonna., 2009). 



In Gt.-. rc«ne e1IintrMn show lhal HIV prenJcm:e moos. 1.1'" of lhe lOCAl 

population (!'Iialional AIDs/sri Conlrol Plvpmme. 20IS). while there werc about 11.3 

nailaioo ho::.pital.trealcd casc~ of Malaria in 2013 (Nacional Malaria Comrol prognmme 

-Ghana INMCPj. 2014; Ta). Badu. ~cnsah. &: Gbcdema. 2015) . Thi s high prevalence 

o(malaria has resulted in economic 1(l<;.se .. aswcUassianifican! disability adjusted life 

years (DAlYs) and mortalities {A!!.I.nte &:: Asenso-Okycre. 2()(nl. Rcsearch has shown 

thai betweCft 2002.nd 200S. al {east 0..10% of the courury's (jUI' w.s eroded by malaril 

morbidity tOkoro!>Obo. Okorosobo. Mwabu. Orem. &:: Kirigia, 2011) 

Whew .. ..n. inf«ts pe,,* livins with HIV (PLHIV). il Increasc:!! Ihc risk of 

COOCMmnt HIV inrection AI 1M population level (Sanyaolu ct al .. 2013). There is 

C'\'tdmce tMt the man rMlaria 'PI,uile dC'nsary i .... iaria-infec&cd PlHIV i, 12 times 

thai found m HIV-Ptptive pIIItcNs (BYku. Mckonnen. RjO)'\rn;U1, &. Walda)'. 2002). 

Furthermore. it incrC8ses HIV replication in vitro and in vivo, incTC20se, the risk of 

\preod \,f both disease (Sanyaolu et al .. 201l). In SSA, the burden of HIV/AIDS and 

malula rM) bc: as hip as 30 percent am~ HIV~tve rupuialion5(F.znmame et at. 

2012). 

Thtriikl)fdifl~If'lUp,,"fopponunislicinfectionslypicall)incraK'S"diffttcnl 

sragt5 of HIV infet1ion In relali.1fI 10 CD4' count. In children. it \\1IS found Ihlt HIV 

infection cspccilllyatloYo ('[)4 coun(!o,. maea1Cd thildrt-n's risk ofdnclopinsr: mll.n.. 

and amplifies the fi'cqucn(;y ofthc di.ue (Elcamama Clal .. 2012). AI!oO. a !Iud)' his 

~'''''n tha« (he~ Isa hipcrri*. of .. Lan. mM.Ilit) amonl HIV.inftctcdCOfWpwed to 

HIV-uninl1:octed children with !oC\Ce malari. (Malamba et al .• 2007). 



In HIV .... fe:teQ pr~ women. there wa$ hishcr incidcnceof peripMnl and piKental 

... '-ria. hichcr pilla" dcnlilics. and InfJle febrile il~ !Pa'e anICIIlia. and 

adverse tMrtA oufcomes lhan HIV-uninfected women. paI1K:u .... ly in multi~ ... vidlc (Tcr 

Kuilectal .. 20(4). Thtrc .... -as alw an incrcase of malaria durin, preanancy.ttribu ... ble 

toHIV 

In.dultpopuJllionsgencrall) . the HIVand Malaria \:o·infCocti on causes more frequent 

cpilOde" of symptomatic malaria. increasu HI V pluma viral load and decreases CD4+ 

T edls.; 10000Mr. they synCIJiaiallly d)om:gu lalc production of tylokinu and anlibodics 

(Hochnwn II. Kinl. 2(09). 

The thral thai co~inrect:ion of" HIV and Malaria poses is a ,ub..c.:mliailine considering 

00 .... if di"propmionatd) afTect, lOCially vulnerable populaliun" including women. 

childrm. Mel H'V MARPS (moM at risk population inellHli.,. female ~~ w..ncr". men 

t.wi., '-C"'- ~ ilh men. people" inject drugund ptt.nMn) (Blatt. 20IS). 

SLJ,listK:lI shO¥!· that tn .b-Saharan AfriQ. the co-infection of malaria and HIV Ocelll\ 

&IIIOn,9% of those with mv (..,. ... 10 mOf"f liwl2 miltion pcop&c, t Wlwid ... 

OrpnilJllion - WHO. 20051. In GhiRlI ~· urrcntly. there is limitcd ShMhes , .... t.ve 

I»C5ICd Ihi, In .. alencc in the adult PI..HJV populMion. A facilif) bawd ItIICIy in Ghana 

by Tay ct at (201') represents an ellceptiotl •• '!i it pqs the prcvalcn« of HIV~Ma"ria 

co-tnficaiIM a.ofIlthc.k sero-positi\c ancndMts ofa privalC ho!opital .. II."%. 



This c:o-infcaion hils been aid (0 be responsible for a significant proportion oflhc 

man: lhan 300.000 HI\' AIDS related deaths in 2013. and adds to the 12 billion cost due 

kJ los( productivity. that sub-Saharan Afiica experiences e· .. ery year (WHO. 2005; 

2015) 

HIV __ 11ria c:o-infcction in Ghana therdore needs gmt anemian. HIV and mal.n. an:' 

bolh gcncrally treated.s separate diseases. with any intefllclions between them often 

secn.!ocoincidenul. Also. previous population-b'!ot'd studies did not sho¥. thcc'll!ltc nee 

of .ny significant difference in clinical outcomes between m V-positive and HIV · 

ncpli\cindividu.lswithfftlllara.. 

Assuchthereispaucityordataontheprevalenccandriskfactonofmllarilinfeclion 

in HIV-positive palieOls in Ghana 



Fie.rc I : ("oll(~pC .. 1 f"ramc"ork (Author' , model, 

Hfojljth,rcMder 

IIoDdlO'rl·nona. 

trNtment opt.ons .100 

L< ,ftlinc It'ckJl.l~lOn 

lh( cunceplual frame\\'od ror this tlUeIy i. dentonstratcd in FiptR I. Accordinl ( 0 lhe 

~me"vrk. the pre".lmu or HIV·Malaria en-infediun) i .. ddermincd by different 

fa(.'(on. Thnc factors include human rcLaICd fOlIl.;h"5 which encom~~~ lOCio-

dtml'sraphic characteristic,> 5UCh as ".Iend« and e&at;o., as well u know~Jt' uf 

HIV .114 malaria and lbe health ,,«"'ing hella\ it .... r .dopI.~ by Ibe individual -whether 

thr:y lINk ntedK:i1 help or not, • .: drup ., prncribcd. cn .... e in risky beha\ltoul'l rhaI 

1Il(Ilfdn where the person rcsicks, the houli." condillton of _h. pIKe, its dimatn, the 



season (considering 'he« I!> a seasonal pallern to mllaria infcction)and \o\hether it has 

veccorbrecding~inproximitythatincteaM:!>lhcc"n(;e!>ofgettingoo-infectcd. 

Socio-economic Jactors also influence the prevale1KC: of HIV-MaLaria co-infection. as 

me sJeepina patlerns (whtch is predicted by o;cu.-ciOl'l). household size (wilh lar&er 

household:. beina marc: susccplible 10 co.infection). ac:ec:s.s 10 Ilealth care (10 both 

prevenl and manage co-infection). ecdrol 8C'Iivilie" ens-gc:d in (aleh as ITN use. IRS 

which is more prevalent in wealthy hofnC'sicClmmunities) and miaration (due to 

economic: desires. such as Nnll-urban miption). The health providen also have a role 

in ddcrmining thc: previllence of the HIV-Malara. co-infection, as their blood 

mainlcnance praClK:es might caUle infections, their :screening might be Oawed and fuifto 

detect co-infedtoo' c:wly. Thar manqcmf:Ol of co-infections also matters in the 

prewlcnoclevdsinlhcgcncralpopulalion 

Despite lhe: auilabilit) (Jf the mc'I~lres and intervention lu 'Ofltro,l both HIV and 

malaN scpuately. the cnhanl.c:J mil. of mortality due to HIV-malarill co-infection 

amonlthe genn.1 adult population has not been thOfOUahly innslipled in Ghani. This 

IIbtd) is thus. designed to provide epidemiological data of malaria amone PLHIV. 

The: colkcted data will pro\ide an undc:nlanding of the factors that inOuence the 

prevalence of HIV-malaril co-infedion among the: aduh attendants of M\1UI The 

information dull will be: coUccted will be an c:~sc:nlial component in the assessmc:nl of 

Ibt efftdiH~nc. of bulh ... &aria and HIV control and elimination interventions. and 

cncourqe ~)nctJised effon~ bcIween thne JIf'OIhml: and in 10 doina. rualibralc their 

ctlk:ic:DC) in dfccti~cly rcducin. HIV ...... 1aria co-infection burden Funhermorc. a5 



malaria is not the only tropic:al infectionlhat inleracl!.w;th HIV, information obcained 

&om dlis study ma)' be ucful for understanding now HIV inlene ls \-\oilh orhcT co· 

infcCiionsbcilpilrasitic.bacterialorviral. 

Obj«tivuorrhe study 

GeDcr.IObjeelive 

~JC'IICflllobjccti veofthis studyistodctenninethcpre\lalenceof IIIV·maI8rj8cO· 

Infection a nd its associated factors among adult PLtHV attending Margret Marquart 

Catholie Hospital.Kplndo . 

SpedflCObjective5 

I To assess Ihe pre\alcnce of III V-malaria co-infect ion among the aduh I'LHIV 

ancndanu (if MMCH. 

2. To delC'l'mmc factorllo a)'socialed wilh HIV-malaria co·infection in the 



CHAPTER TWO 

lIT[HATURE REVIEW 

Epidcm~ ofHIV-MaJaria c:o-inreC:lio. 

The Joinl United Nations Programme on HIV/ AIDS (lJNAJI)SJ estimates that in 2014. 

36.9 millKvi peopk were !ivln& with HIV infec1ions around t~ world ; orthis. 2 million 

_'ft"e said to be new infections (Joint United Nations Programme on IUV/AIDS -

UNAIDS.2014) Also the repon slliled that while HIV infecti ons have r.Uen by 35% 

sincc 2000. 25.3 million prople hne died of AIDS-related illnesses in thllt same period 

Global HIV Trends 

lii:urr 2: (;lobaIIllV hemh (So.ru: UNAIDS.2QI4) 

s"-" the: I~IV pandemic became recognised 11\ men concentrated in the denlopina 

world. ~iall)' ""b·Saharan Africa. I;OAfO:enn NI\e been taiKd OVft' the pote .. ial 01 

clinical and epidemklillgial intenK:'illn~ bct_ftn HIV and b"Opical diSQK~ the m .. \1 

imponant of which MIS ~blarill (Hotmes ~ .1. 100.3). Sil'lCC' then, m.J..n.I hI10 b«n 



Mienti6cd •• the third most Iml">ft4nl ~rcc lIf HIV.,.dated morbrdity iD Atne& 

(SarxIDO CI.J,. 2012) 

The fiiurcs below show the global distribution of HIV and malari" This £hows thaI 

most .;..,unU1C<; thai are endemic for malam also have HIV 8l; a puhllc health Issue, Tlus 

bas flften been described as the "geographic overlap between HIV and mallIi.~ 

Adult HIV Prevalence Rate, 2014 
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Fiaue J: Adult III V Prnalell('e Rale (So urtf:: Kaiser Family Foundalloo. baaed oa 
UNAJDs., How AIDS C'b.qf'd Enry1blnl\:; 20 15) 
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ricW'e 4: Countrin witll Gliloing Iran~milSioD of mal.ria iD 2013 (Scturn: WHO 
WorfdMalariaReport,20I4) 

MalaN I. tnliDIDUacd throu:p lbe .Uw &om the bite of the fcm.lle anopheles rnosq,ulo 

mfClCUld by the plIulftOd,"", aDd thua, ac:ts ••• vector (DooovaD d aI., 2007), After the 

puasilie paozm i •• 1IIroduced lido the body • • 1 c:a&en tile blood IInIlm, InUhiplia 1l1li 

the liver bcfore re-infccllDB red bloodccUI(Prudfnc.o, Rodripcl. &Moca. 2006) 

Wbitc lbc iadivilkal qridemiolOJ) of malana and HIV have been well explored. dOIaa 

_me for HlV-IIIIII.!.ariI co-iDfClCtlon IS a ra:c:nt endea\'our (Van Geenruydm. 2014) . n.. 

.." be due 10 the kI hi there are IIIm.lanlaes UI dlagnostlC and tre.hDeDt lIf mal.ana 

... olba' HIV c:o-morbiditu:. (8tcadiqCl'. Bebn:m, & Micek, 2(06). It WIll onJ)' In 



2009 that ,Iobel recognition of mal an. as an AIDS-reialcd opportunistic infe<:tion 

occurred (s.racino et .1.. 2012). However, a better undc:r5l.lnding of HIV and malaria 

iNcraction has emerged 

Recent studie~ have lIullined the m~hanistic relltionsbip between lilV and malaria by 

describinS not just the epidemiology but the diseasc-causina mechanism (llawley & 

AltilJef, 2011; Knobler. O·COMor. Lemon. Nljafi. It LAI. 2004). HIV results in the loss 

of pathoaen-spccifie C[)4 cell immunity by tbe lysis of those cells. When this happens. 

it WlS expected thII malarill infections would not be atTe<:ted by the impaired immunity. 

as the immunily was thought to be antibody-mediated Ind the cytokines adapted 10 

pro\lidel diffen:ntly mecli..acd immunity (Arta\'anis-Tsakonas, Tongren.8r. Rile). 2003). 

More so. earlier \.\-orb Z!sscrtedthat IOtII immunoglobulin concentrations.. including 

antimalarill antibodies. in HIV infected patients was similar and not markedl) different 

from that found in IUV-freepatients(Knobk:retal.. 2004) 

However findings trom sevenl studies ha\e revealed that Ihings work diflerently (Pi!!.ell 

et al~ 2002; Renia It Poner, 20(6). II i~ now known that the destruction oflhe CD4 cells 

by HIV virus cripples !:he body' .. r.:~ponsc 10 malaria. while the enhanced acti ... ation of 

T<eli. woneftS the immune respoIlM' Ie both diSC:8se5 (Kasirye ct al .. 2010; Kublin &. 

Stekctee, 2006). Mat.ria infectionresulU in increascd CD4 cell acti"alion.destruction 

of CD4 cells and upt'Cplalion of pro-inflammatory cy1akines; this .1I0M for the spread 

orthe \lim!!. amana the CD4 cells end for higher HIV \'irallOlid from ... iru5CS relc.scd 

from the lysed C04 cells (Cohen et aI., 200S; Foca. Odolini. Brianne, & Camsi. 2012; 

l..a'Wn. Butera, &: Folks. 2001) . This is espedally importanl in HIV posili ... e pregnant 

"omen. who aln transfer the viru!!. IQ their children as malaria-inf«1cd prcgnam women 

hev~ 1m inu'c;a,cd viral load and hence a higher ri* of banMni!!.Yon to the child. 



although their \liralload is lower than mat obse ..... edin non.prepnladults (TerKuileet 

at. 2004). 

Furthermore. there is a tWO-\\,2Y interaction that affects the uansmission of both 

infections in adults- Malaria causes hei~ten,--d Immune activation which aids HIV 

tranMnission and disease aciVincemenl (Van Geertruydcn, 2014). This is because 

mtlari.increascstMvirall08dinallcetingbutregularmanner.andasthishappen50 it 

resuhsin.n increase in the risk ofheterosc)(ual HIV tranYnission. which is the major 

route of HIV transmission in Ghana and sub·Saharan Africa &erJerally (Abu-Raddad. 

Patnllik . & Kublin. 2006: Lawn et al~ 2001). PLHIVs have an increased risk of clinical 

malaria. a risk which inereascs &5 their immunity weakens with lower CD4 cells count 

(Slutsker& MarslOn,2007). Further cvidence of this is provided bya popu[ ation-based 

study in Ug,anda which found lhal families co·habiting with a PI.HIV have more 

frequent cases of malaria among HIV-neg.ative children than families without a PI-IIIV 

in the home (Merminelal., 2005). 

In PLHIVs the infection of malar~ caU5CS an increase in viral load. Ind also elevated 

praruite 100d ensuring that H1V-mal.ria co-infection would produce a La'1ef amount of 

patnogeniclgcnlsw;thgrcaterbiodivcrsily.con!tideringthcinllucnceofthcirintcrac:tion 

on the palhvgen~ genetic m.lkeup (Korcnromp &. 0' Alessandro. 2008). 

lIowe\-CI'. the relationship between malaria and HIV immune !>Upprc .. !tllln i5 more 

comple!!. lhan e).r~cted. Studiclo conducted in Malawi showed that althuugh r«urrent 

malaria i., nOl 11.'>t)Ciated with a low CD4 cell count. tow CD4 cell count was associated 

.... ,th illQ'Clscd praTlsitacmia in those with clinical malaria. with clinical and sa-cre 

rn.Jwial prC'~tion~ h~dier among those with lower CD4 cdl count (LauJtt d at, 

2006; Pamaik Clal~ 2005). AIIO, antimalarial treatment failure may be more common in 



mV.infected adulls with low CD4-cell counts ,about ~400 celis/mL) (World Health 

Orpni2Jllion - WHO, 2(05) 

A !ltUdy in 21mb" found thIt as much a .. a ~even times increase in monality due to 

HIV-rullria co-infection occurs in place~ with endemic malaria due 10 Ihe 

epidemiological overlap bct:v.een both infections. pareicularly in eastern and soothem 

Africa where co-infection ir. common (Clullwe. 2009). This is someVlnal corrobonr.ted by 

80'"(: I:C al. 2014. who tOund IhaL malaria patients co-infected with HIV had signifiClnlly 

mOf'e scvere rularia IIId higher mortality compared with patients with malin. alone 

(Btrget al .• 2014). Anothu study done among children and adults found that patients 

with HIV-Malaria co-infections had hiaher parasite burden. more complitations. and 

hi&hercasefatalit> rate (Hendriksen et al.. 20 12). 

Another point of tommonality found by "'an Ejik et a!. (2002) in Kenya is that while 

lnaero" i!.observed in both individuals with malaria.nd in Ihosey,.ilh HIV infection, 

co-infection leads to lower haemoglobin levels than that rosen'cd among PLHIV who 

had no ""Will (van Eijk ct al_ 2002). Also. PLHIV, infected with m.laria have. 

sharpcrhaemoglobindcclinesbOl1ly.ftersucce!.sfulmalariatreatment,lftdexpcrleocc 

slow haemalOloJical recovery, due to the impairments of erythropoiesis and iron 

mobilizalion (Mulenga elal .• 2009) 

PrcgnaN womcoarea!sovcry \rulnerable 10 this co·infectton. as there is an increased 

risk ofmalari. in those with HIV infcction (ler Kuile et al .. 2004). The risk increment is 

moo: pronounced in mulligravid. (han in primigravid.. and Ihe risk of anaemia amona 

than is gn::aler than thai seen with malaria or lliV alone. wggcsa:ing a syncraiAic 

interaction between HIV Md malari.l (Tef Kuile et II., 2004). A 51ud)' done in the 

Democratic Republic of Conco found higher prc".lml;e of ",,"ria infections and 



clinical malaria among HIV inlKtcd pret;nant women: il also found that the 

c:onsequencesofsuchinfeclionsaresteep •• sll iS8SSOCiated wilh low birth weight and 

higher postnatal monality for the mother (Wumbl C1 al.. 2015). However, it stated that 

epidemiological studies assessing the impact of ~acental malaria on mother.(o~hild 

transmission of HI V have thus tar been inconsistent. 

Among the general adult population. a study has found that the CD4 cell activation 

effect of malaria and the scledh'e infection ofCD4 memory' cells by HIV &eadsto the 

lysis of protective malaria-specific CD4 cells during each malaria anack. hasteninl the 

progression to full-blown AIDS (Mermin. Lute. & Ek\\.aru. 2006). 

Deter.lnants of HIV-Malaria co-Infection 

The occurrenteofHIV-nwlaria co-infection haslxcn identified w;th some risk fKlCJrs 

byvariou .. ~udics.Ho\~ie ... er.toundCf'SUlndexactly~thc>",edisposepcoplcIOlhc 

co-inf"tiun.arcviewofrelevantlitcratureisdeemcdn«essary 

HumaoRelatedfaclors 

Tay d al. (2015). in their stud) of HI V-malaria co-infection in Brong Ahafo region of 

Ghlna.,foundthemoslco-infeclitlnamongthoseagC'd30-34years,follo .... edbythosein 

theagc rangcsof2S-29 )ar.i and 3S-39 years. The)" also found that Ihe pre",alence of 

Ihe co-infmion was higher amoog fenqkJ (12.I~o) than males (10.20"/,) (Tay et a1 .. 

201S).Ftndingsfromastudyconductcdo",er8}earsalongtheThai-M>anmarborder. 

where prn-alence of HIV·malaria co-infection w.~ an Il"erale or 1.8S'/ .. with the 

highest prnalence among those aged 19-40 years (0.80%), which inter~cts with the 

findinas in Ghani (Ratta,."pun)' .. Kuesap, Cnaijarocnk.ul RueanlweeraYUL &. N •• 

lbngchang. 2015). Goscllc ct al. (2009). in, study in North-c:cntral Nigeria. found 



Fnder and aae differences in the prenlcncc of HIV-m.laN co~infmion. as 41 

(37.96~o) women compared to 2} (25.00%) men hM:I the c~infection (GosellC'. 

OnYAlliri. & On\Wliri, 2009). Thty also showed It.I CU'lnfcxtu'fl was higher in the aae 

groups 21-}0 and 3140 years with }5 (l7.5O"Ao) and 12 (6.00%) parlkipanti 

~ctively Mving the oo-infC'Ction. The co-infection was also hiaher among farmers. 

30 (15.00010) and civil scrunls 17(8.50%). 

A study conduc:led in the East African countries of Ken)'&. Malawi and TanDnia 

showed thai co-infection .... ·u equall) likely amona men and women and it was more 

like-!) in formerly married indivtdu.lt ... and women with secondary level education 

(C"uadros. Branscum. It. Crowley. 201 I) 

Among women. beina pnlnanl alto constituted a rillt ractor for co-infection. ~ 

infection. which occurs durina prqrwnc) is '-cry common with 25 million women at 

ri. CKh yot (De5ai et 81 .. 2007; Skinner·Adams. McCarthy, Gardiner. & A~ws, 

10081, A SlUdy done in "c\tem Ken)'a found thc prculenc:e of malaria 10 be 

wsnificanll)' hishcr in HIV posili\'C' ltun neplive .... -omen (15150; 30% VS. 121145; S.3%., 

OR .. 4.15.95% CI: 2.039 11.063, P < 0.001) (Kakai. Odonao. OtUna & Wac""'" 

2014). Amona mv sero-positive .... omen, pregnant wornen wert' more like!)' II) 1u'C' 

malaria than Iheir non-preanant counterparts, and .. ch malaria-infedcd HIV-po\ili\'C' 

prcgnanl wlJlllen were more anaemic. had babies wilh lower binh '~i~cJU and are al 

hicfM:r riK of comphcaliont. and placcnlal malaria infection (Hochman & Kim, 2009; 

World HClllh Orpni.t.alion - WHO, :!tJI5). 

A study in G .... showed.,* knowledae of possible co-infeaion WIIS hip amon, HIV 

~silivepatiCft1s.,butthildidnoc .... nslateinlo".blehClkhsedr.in&behaviout(Tay 

d al~ 2015). In a sIUdy done in Tanzania. more women (lO. form ina 60% of p.nici~nh 



with &he co-infcction) than men had HIV-M.tan. ,~infctlion (Idindili et al .• 2011). 

Heallh seeking behaviour such as ab~inence from riik fKtors. USC' of lilcililies tMt will 

ensure health. compliance to drug regimen can also playa role in !lemming the co-

infection (World Jlahh Orsanization - WHO. 2005). A study in Malawi showed lhat 

almost,,1( OrlM young women with MW infections in the study sample IOUIht CII'C for 

.......as in the 4-month period bem their scroconvenion W8S documented, three limes 

1M level ofmaluil-rdated hahtK:arc ... i~il!> 11.1 ocher times. which resulled in Pf'C"eftt_ 

of !C\'ere infection!> and prompt trealmem of the malarial infection (Yeltman ct 81 .. 

20IS). rhi, is wpported by DrMe ct aI. (2014) who found that while HIV-positive 

""omen !OUpt good medk:al care both before and after HIV diagnmis. men often 

patronised traditional M:.len until their HIV diagno~"i (Drake ct aI .. 201 S). In Tanzania. 

a\'ailable information indtc:ates that health education and intOnnalion communication 

provided to Ihe community have had limited impact on tlcIlth seeking behaviour 

hampering efTon"i at disea"iC prn-enlion and control (Mboera, 2004) 

Physk.lorenvlroomeotalf"actors 

Cuadro"i d at (2011) in their .. ~II Amtan study tound a relationship bet .... -een place of 

reiidence and HIV-malaria cO-Infection. The)' found Illat those who liVe in areas with 

high malaria endemicity (auributableto PjoIdpartlllf) Vrcre nearl) twiecas likely to~ 

HIV posj'i'o'e as those who live in lraS wilh lov.er Inels of malaria pre\alence. just as 

runl dwelkrs were less likely to have the co-infcaion (CYadros et a!.. 2011). Seasonal 

and climatic facto~ also affect the pmalence of HI V -Malaria co-infection!>. In SSA' \ 

tropical climate. the incidence of malaria i, high. IS the plumodium species ha'o'e the 

~ conditions (0 lhri'o'e (WHO, 200S). H(MC'\'CI", due to the 5c:asonal patterns of 

_1aI1.nddry~~n,1heri!>korbejnginfectedi\higherjnthel'lin)'sea.90n,1nd 

especial!) in rainbeSl-snannah re~ons (Njunda. Kamp. N_"" Assob. Ill. K\\mli. 
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2012). That climatic rondiIion thus dIfferentiates are.s by mdcmicily. makIng the 

prevalen<:e of HI V-malaria co-infections in malaria holomdnnic aret:r. greller IS such 

areasarcusuall} proximal 10 veclor breeding:r.ites (Ttt Kuiled II,. 2(04). 

SociO-ecotlOIDKlI.nd Healtbprtl"K!erfICIONi 

SociOC'('Of1Omic condilions oflhecommunny and lhe individual have significanl bcaring 

on the prevalenceofHIV-maJaria co-infection. Ignorance and poverty contribulelo Ihe 

tnUlsmission oft!\e co-infeclion and hinder disease cORlml strategy (WHO. 2005). This 

was cvidenced by de Vries eI al. (2013) that high co$ls ofmaJaria lreatmcnl may lead to 

dela) s intrealmenl seeking behaviour. forcinjlhe poorest not to scC'kare or limillheir 

opllons of care (de Vries, van de "'Iundert. a Wagelmans.. 2013) 

IC("1I>mll': inc"uIIIC~ In Vc.!o such as the conlrol of housmold re!tOurces also affect 

Kens 10 Ims, In one study among HIV-positive women in Benin, many women 

excukd It.rir iRlbilily to purchase an ITN for Ihemsch'es and their child~n on Iheir 

eoonomlcdependenccand..,n~theithust.ndsprimliledthcuse ofbednC1s.lhC'y 

couldn',own onc(Asante, 2007). 

The trudy abo rc .. ealed lhal .... hen ""omen did eam an income and had conl~ over Ihis 

income. the) .... CTC morc I"'ely than men to purchase an ITN for 1heir household (AYnlc, 

2(07). II has been noted that HI V-malaria co-infection amiCls primarily the pocw. who 

tend to live in dwellings that olTer linle or no protection a&/linst mosquiloes (Hochman 

A Kim. 2009). 

Cuadros d a!. (2011) report showed thai the blJrdtn of HIV-malaria co..jnfec1iGft il 

I1catC'Sl amon. poor pcopk. imposing significanl direct Md indirect costs on indivtduall 

and houKhold!o irld push in, households into I \iciou. cyc:le of disease and povcny 

(CUIIIdros d II~ 2011). Thilii depl~es hou~d r('!louren... IcadlOi to iru:rc:acd food 



shnrtage!O. debts. and poverty for the poofeSl households (Kumarasamy. Venkate~. 

M.ycr.&F,-mI)erg,2001). 

In Ghana, both din.oct and indirect costs associated with HIV·malaria episode represent a 

substantial burden on poorer hou~holds. It was found that in Malawi . the choice of 

R'IIlaria pre\lcnti(ln meawres (bednets. insecticides, mosquito coils. other insect 

repellents. bumingleeves. e1t)WlIS income dependenl.lnhousehoJds where the head 

earned • larger thin avenge income. use of commercial methods (mosquito coils. 

in!ooCCticide spray. bedncts) was more common. U!IC of inexpensive. and less effective. 

RaWT'III methods (burning leaves. dung. or ",ood) was associated with lower income 

(Womll. Basu. & Hanson, 2005). 

However. a study b} Mulumba et at. (2012) showed that the pre\lalence ofHIV·malari. 

co·infeC1ton "as relative!} comparable between high and low sociocconomtc status 

individuals, and the pruponinn offacalities assQ(:iltcd with it was al~ fair ly comparable 

betweenthct"ogroups(Mulumblct.I ., 2012). 

Occupational and cultural differences related to undertaking activities likely to Jc:ed to 

lIIV-malaria co-infection. and when malaria is acquired, access to health services is 

more mixed and \ariesoonsiderablyacrossdifTerenl cu ltu ral sening!o 

Many African COlInlflC!>, particularly where /' fa/npurllm malaria is endemic and 

HIVIAIDS is II. mIIjor health issue, cannot maiflUlin an adequate blood supply. and fail to 

scncn .11 their donated blood (Alemu et a l .. 2013). Evm ~n:ened blood am be 

infn:tious, with. risk that dcpendson the background scro-prc"a lencc amung Ihe blood 

dononand on chequalit)' of the scn:cning. Alsodlcprovilionofrrompt, profes!iKmal 

service iscrilical co reducing prevalence (Alemu Cl.J .. 2013). 



CHAPTER THRF.E 

RESEARCH METHODOLOGY 

SflIdyDesigo 

Thisisa~ross-section.1 study design . 

Stud~' Area 

The study was conducted .t the Margrct Marquan C.tholic Hospital located in the 

Kpando municipllity ohhe Volta Region of Ghana 

The follo\\;ng informltion was taken from the municipal profile of the Kpando 

municipaliry.av.ilablconit!i\\.cbsite 

(http://www.districtsinghana.gov.gh/distridsl?newS&r=7&_- 123). 

It is one of the oldest municipalities In the region and lies within Latitudes 60 20' Nand 

7° OS' N. and Longitude 0° 11' L The municipality is one of twen!) -five municipalities 

and dislricts in the Volta Rt:gion and is boundc:d 10 the East b) the Afadjato South 

Oiwict, to the West by the Volta Lake, to the North by Bi.kaye District and the Nonh 

Diy; District 10 Ihe Sooth. The municipal carilal. Kplndo is about 7Ul..m from the 

RegionlJc:apitaIHo. 

Thelandexpanseofthemunicipalityisaboot820~uarekilomctcrsrcprescntin84.5% 

of the Volta Region. An estimated J~/. of the land is submerged by the Volta LIke. 

The population ofKpandoaccordinij 10 the National Cen5lJS in 2010 'MIS 93.649wi1h 

49.0% of them being females. Th,~ forms 4.4% of the reaional population. 53.652 of 

them ate .bove 1Syears of 'Ke and 64.091 are rural dwellen. The powih rate is 

C1IirJUltc:dlobeO.9%bc1~IQ84and2000. 

About 62% of lIle MIrkin, population is engaged in agricullure. animal husbendry. 

fishine and hunting. Aboul 11 .4% are engaged in trading. others are enpled in 
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professionll and technical related fidds and the telecommunications and transport 

rdatcdindustrin. 

The: municipalilY boasls of 58 kindergartens. 59 Primary Schools. 39 Junior High 

Schools. 2 St:nior High Schuol~ one Technical Institute and one Vocational School. Thc 

municipality a lso his 13heallh flcililicsprovidingvartouscatcflOficsofcarc. 

OutcomeJdepeodentvariable 

The outcome variabte for the study is the prcr-em:t: uf HIV·Mal.ri. c<rinfCClion IS 

forthepresenceoflhcco-infcctionandprevalcncedcttrminedbythepfOJ)Ol1ionof 

thn!>C"-;ththec:ondilionrelativclothcIOC.ISlud)p8rticipanlnumber. 

Expl •• ator)·' llNlcpcDde.turiabln 

Iheexplanatary variabre~werc: 

Human fa~tors 

Socio-demographicSllu:h uagc, gender. education and occupalion 

o Hcahh5C'Ckinlbc:h .... iflUr 

o KnowlcdgcofHIV and Malan.:! 

o Malaria and HIV CalC history 

Physical.nd environm(1U1 factors 

o CurrcntRcsidcncc(urbM-nJral, 

(.. UousingcondilKln 



o Sc:a!oOJ\8.l pauems in flooding and dqinaae around residence 

Socio<COoomic factors 

o Accesslohealthcare 

o Houscholdsize 

o Sleepingpanems 

) Useofrnallri.controls 

Heahhproviderfactt"lrs 

o HIV lJ'ealmcnl recei"ed 

o Counscllin,lndinformalionrecc:hed 

Inleraclion level withprovidcr 

Scrvice.,isf'Ktion 

Privacy:confidentilllil~ 

All inlcnie\\\ ..... ere conducled Ina manner that ensured the: prl,aC) ofparticipant\. Thu\ 

panlclpllnt\ ""eTe intc:n-iewed -.wh no OCher penon within earshot. 0. .. were reported in 

• way that reduced the pouibility of tracing the information gathered back 10 any ofthe 

pIIrticil*'b. Thi" cn!>UrN the anonymity of res.pondenls. Finally, DO 

informatKmiresponse of participants was made public. or acce!i.\Cd by anyone except th~ 

resean::her and his assisumls during data collec;:tion and the researcher after data 

Dataslo,...~ .. d .. .,~ 

Qucstionnairn wue coded end h-..:kcd In a shelf-dn",cr and the key l..cpc b) the 

researcher. for the duration of dala collection. daIa collcclCd elIily ~ immedillely 

coded at the end of the day. and entered within 24 hounofooUC'(1i,OfI Int., is Mic"'~ft 
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Exed 2013 ..pn:IIdsheel. This ""'IS then impOf1ed into STAT A version 13.0 al the 

completion of data collection. 0.11. entered were saved under a password known only to 

the researcller. A digital COP) of the dataset wa~ !otored on a secure cloud drive. All data 

collected will be kept by the researcher klr 5 years.aftcr which qucstionnaireswill be 

destroyed by shredding. 

'"olunraryconsent 

Wrinen consent ""ii' sought &om all respondents before data were collected from them. 

Participetion \.O .... s fully voluntary. Respondenls were given the upportunity to refuse 

answering any question they deemed uncomfortable. end the interview any rime they 

.... anted.oropt out of the study if they so desired. 

Apan trom the academic and public health importance of the srudy. the researcher 

deciaresnoother(lersonalintereSlintheSlud) 

Siudytool 

The saudy u~ed a quc:~ionnairc in collecting data among PLHIV .,ed 18 )'C81":> and O\"er 

who attend MMCH" Rnpondmu were inlen-"icwcd by either the researcher or trained 

rnc:ut:h assistlnls. 1be questiOMlire conUlined elosed-cnded quc~1ions. Pre-cestinB or 

30 qUCSlionnaires was done at the SI. Patrick HospiLaI. KpMdo. HO"-ev«. the responses 

trom this prete51in, was not included in the study. The pre-ces .... lI~ 10 help the 

resean:her modify questions whach will not contribute to achiC\"inJ the research 

objectives.. and it will also allow for a smoolh administration oflhe questionnai~ in Ihe 

5Iud~ an::a. 
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Targelpopulation 

The swdy's target population was PlHIV agc:d 18 years and over auendina MMCH. 

Indusion('rileria 

PUIlVaged 18 years and O\"l!'r attending MMCH. who freely consenllo panicipale in 

the Shldy. 

I. PLHIV aged below 18 years attending MMCH 

2. PlHIV aged above 18 years anending MM('H bUI who did not freely give 

3 Patients who are too weak M sick to respond toquesaions. 

Samplet.:,lzcand~amplin2Technique 

Sampllngsiudelermination 

Considering that the pm .. alcnce of HIV-malaria C'o-morbidil), 'MIS detamincd in a study 

done by Tayet al (2015)10 be I 1.750/0. this pre\'lience ralc of "'IS used to calcuiate Ihe 

sample siu. A confidence interval of 95% and a significance level of 50;. "'ere used. 

The Cochran's (1977) formula below was used to calculate tile mmple sitt 

Wh<rcn"'sampiesiz.e 

p-probabilityoflheeventoccurring. which isSOo-/.(O.S, 

cr-1..,..prohIIbilnyoflheC' .... enlnococcurring.jnthiscasC'I~.5-"'O.5 

d ·marginoferror(O.OS) 



Targefpupul •• ioA 

The study' s larget population was PLHIV aged 18 year!> and over attending MMCH . 

loclusionCriteria 

PLHIVaged 18 years and over attending MMCH. who freely consent 10 panicipate In 

thcSNdy . 

I. PLHIVaged below 18 yea~anending MM(,H. 

2. PLHIV aged above 18 years attending MMCH but who did not freely gi\'e 

.1 Patientswhoare(ooweakorsicktoresr(lndll .. 1que~ions. 

~amplc Mze and Sampling Technique 

~ampling!llzedetermlDation 

Considerin~ that the p'e\lalenc:e of HIV~malaria co-morbidil) ...... 5 detennined in a study 

done by Tay et al (2015) to be 11.75°4, thi~ prevalence rate of wa~ u:,cd to calcullte the 

5Imple ~i.l.e. A confidence interval of 95% and a significance level of 5% Vo'tt'C uKd. 

TheCoc:hran· .. (1977) formula below was used tocalculare the ~mplc: ~i.l.C 

Wh«en-SlmpIcM.l.C 

p pn1babilityoftheeventcx:curring.whichisS"'-.(0.3) 

q 1-p- probabilityoflhec\enlnotoccunina.inlhi'!.c.a~I~.S·O.S 

d=marginoferror(O.OS) 
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Tarl:elpup.latioa 

The study's weet population was PLHIV aged 18 years and over attending ~MCH. 

In~lusion Crileria 

PLHIVaged 18 years and over attending MMCH. who fiuly con~nt to panlclpale In 

lhestudy 

I, PLHIVagedbelowI8yearsattending\IM('H 

2. PLHIV aged above 18 leafs attending MMCH but who did nol freely give 

3, Patientswhoaretooweakorsickto~spondloqucslioR~ 

'ample ~Ill' and Sampling Te~bnique 

~amplinI:Slzede.ermln8t1un 

Considerin, thai the prnale.w:e of HI V-malaria co-morbidil), \\-'IS determined in a study 

donebyTayet.I(20IS)lobell.7S~,thisprevalencerateofwasuscdtoCilculatcthc 

!ilmpk size, A tonnd~" intervll of 95% and a significance level of S% were used. 

TheCochran's(1977) formula below "ar.used to ca!culate the 5ample siZlC. 

z',.. 
"=7 

Wheren ~mplc .. i« 

p=pRlbabilil)UrlheeventocculTing.whichisS~.(O.5) 

q-1..,.probebilit}oflhee\,~lno!occurrin,.inthisca~I~.5-0.S 

d~marginoferror(O,OS) 



Targetpopulatio. 

The saud) ' s tacget population was PLH1V aged 18 years and over attending MMCH. 

InciusiooCriteria 

PLHIVaged 18 years and over attending MMCH. who freely consent ((I panicipalC' in 

Ihestud)'. 

I PLHIV aled below 18 yea~ attending MMCH . 

2 . PLltiV aged above 18 years attending \II~CH but who did nol freely ghe 

3. Patient s "'ho are 100 weak or~ick to respondtllque~1ions, 

Sample Size and Sampling Tecbnlque 

Sampling slu delermlnalion 

<':on~idctin81hat the p'evalence of HI V-malaria co-morbidil)' was determined in a stud) 

done by Ta) et ,I (2015)10 be 11 .75%.. tbis prevalence rate of was uKd 10 calC'uJatetM 

SImple si/e!. A confidence interval of 95% and ;J ~ignifican" level of 5~ were used 

The Cochran'! (1977) formula below was used 10 calculate tbe sample size 

p probabilit), llflhecvenIOCCUrTing,,,,hichis50%(O.5) 

q I'P~ problbilityoftbeevcnt notocl;urring. in this cue 1-O,S- O.5 

d~ar&inorerror(O.O.5) 



Z_I.96normaldeviaterepresentingI95%eenftdenceinlerval 

Hence. a minimum sample sit:t: of 159 is calculaled for this !ludy. AdjuSiing for 

anticipated non-response. a total of 220 participants were tar8e1ed for this study. 

Hown-cr. 200 individuals participated in the study. 

SampliagTechnique 

Adult HIV sero-positive patients attending ART Clinic at the hospir.1 were approached 

~"Ihe) exiled theelinic. They were invited to partil:ipatc in the stud> and theirconKttt 

sought. This study used an exit-interview method to recruit pal1icipants. HIV stilus MS 

verifie:d by requesting for ART clinic treatment folder. 

Determining HIV-Malarla Co-Infection 

Indi\-iduals whoanlowen:d yes to having had an epi~tdc:offe ... c:r in the: luls;x monthlo 

"hich wa~ M.lcce~~full'y treated with antimalarial were elassified as cases ofee-infection. 

The: researcher employed three re50C4rch assistants "ho helped in the data collcction 

procns. To c:nsu~ reliability of data, the research as,.istanls were trained for two days 

on principles. e:thical considerations, proudure:s and meanings of the: qunaions included 

in the questioMlire and how data should be collected. The: researcher also supervised 

lhedatacoliectionproceS51astheresearchusistanlscarrjediIOUt.Oata~chcckc:d 

daily for completeness. accu .... cy and correcmess by the marcher. and problems 

detected were imm..-:dialely addressed. The raw data was entered inlo a Mi/;rosoft Excel 

201l sprc8(hhCC'1 t.y the principal researcher. and n. was validated and caned after 



mU)'(bymatchinteachobservationtotheappropriatequeSlionnalreresponSC')IOenSUre 

accunlCY and consistency of data. 

Datallandlinji! 

Questionnaires were coded. validated. cleaned and manuall) entered into Microsoft 

hcel 2013 spreadsheet . After which it was imported into STATA version 13.0 for 

analyses. 

Data Aulylics 

The OUh:umc tlf inler"e§l, which is the outcome/dependent variable was measured as a 

binary outcome. thus, presence or abscnce ofHIV.Malaria co-infection. Independent 

variable!. included; sodo-demogmphic characteristics (age. sex. education, octupltional 

scatus.reliaion),Socio-economiccharacleristicsandemironmcntalcharaclcristic5. 

The variable!> ..... ere dcKribed using &cquenciel> and cross tabulations. Categorial 

indq»endent variables were analysed usinS chi square (and Fisher's euet test where 

stali,.ical si~niflc.ance were further analysed usin~ binal)' 10000iSli( regresl>ion. Crude and 

adjusted odds I'Ili05 (ORs) were calculated with II> 9S% contidmce interVal (el 9So/.) 

Allrepor1cdp-val~werelwo-tailedandcons.idered5LIIi5licall>igniticantataleYelof 

p<O.OS. A multiple logi5lit anal}sis was tarried oul to determine the toeal efTed of 

selected independent 'Iariableson the dependent variable. A binary locisticrcgression 

was used betause the dependent "ariable of the stud} was treated as a catq;nflwl 

... ariabk .... itfl two categories (presenc:e or absence of III V ·Malaria co·inte .. :llun 1. I)at~ 

"CI~ anal~~ed using ST AT A version 13. 



E.llicaiCoasickratioo 

GII.u Heallb Service Etbical Approval 

Ue(ore dala collection. ethiCilI .ppro .... 1 (GHS·FR(" : SO/ I 21'S) was obtained from the 

Ghana Heahh Service Ethical Review Commin« of the Research and De ... elopment 

Di ... isionoftheGhaniHealthServices 

Approvalfromstttdy.~a 

Penni~ion and appro .... 1 was 11110 souJht &om the lalth facility . Matgret Marquan 

Catholic Hospital. located in the "pando Municipality of the Volta region of Ghana 

wMrelhesrudY'A'a5Conductcd. 

Roth the laI'jel populalionand the society stand to benefit from the stud). The target 

population gain appreciable knowledge aboul Ihe existenceoflllV·Mal aria co-infection. 

Also. identification of the risk faClorsthat innuence the pre\alence of the co-infection 

can SCT\'easa platfomlto arJdrc:s!.prl! ... iou:.l:- ignored morbidilyand mortality due to the 

co-inkclton . lherl:'~r(hposesnori!ok~ttlthetargelpopulationorsociel) 
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(ib.DS Hnllil Servi~e [thical Approval 

Before da1a collection. ethical spprovaIIGHS-ERC: 80/12/ 1S) w.~ obtained from 1M 

Ghana Health Servtce Elbal Re\-ie" Comminee of the R~arc:h and Developmefu 

Division of the Ghana Health Scrvice~ 

Appro,-aI from "tud~ are. 

Catholic Hospital. located in the Kpando \1unicipality of the Volta reaion of Ghana 

"hc:relheSlOOYWlSCOnductcd. 

Both lhe tarae1 poputalion and the society stand to benefh trom the study. The carget 

poputaflOn gam appreciable knowledae about the existence of HI V -Malaria co-infection 

Also. idemiricalion ufthe risk factor~ that influence the prevalence of the co-infection 

can sen-casa platform to address pre"tousl} ignoredmurbidit) and mortality due to the 

co-infection. Therescarch pose~norjskslothe target population or sociery. 



CIiAPTr.R .-OrR 

Socio-democraphlccharlKleristicsofpartidpanls 

~v.lence oflllV-mllaria co-infection wa\O determined to be 41.000/. (821200). 

There were 200 participants in the $Iud)'. Fon)·four (22%) of them "etc males and 156 

(78./.) were females. Two (1.00·"') of the I"'Irtlclranb \0\'(1'(' fYt'gnant at the time of the 

study. Ages of participanb ranged between 20 to 65 years. Seventeen (8.50%) 

participants were between 20 to 30 ~e.us of age. Sixty·five (32.50%) participants were 

between 31 to -10 years ohae. Eiahty·one (40.50%) were be1""'eerJ 41 1050 yurs and 37 

(IS.5O%) weR'above SO years. The mean .ge ofpll1icipanls \0\ as 42.725 (SD= +9.01). 

Thirt}-onc (IS .SO%) pankiplnlS wc:re sina1e \o\hile67(33.S{W.) ..... -eremarried . Fifty· one 

i29.50%), 26 (13.000/.) and 17 (8.50%) of participants were dh·orced. $CpIlrated 0( 

widowcdresptttively 

Forty-seven (23.S~~) participants had no formal educatioo.One hundred and t'-"enty-

four (62 .00%) of participants attained prim.:.r)- level edU"3lion while 23 (11.50%) hIK:I 

K'COndary levei educalion. Only 6 (3J)(W.) ofpanicipants had lertial) ItveltduCilion. 

TweMy-fourtI2.00%) prarticipants v.ue either unemplo)'edor housewives.. Forty-SCVeSl 

(2).S~/.) were employed in various positions in the public service. One hundred and 

twenty-seven (63 .S0%) participants were self<mployed whiles onl)' 2 (1 .00%) were 

employed inlhe private sector 

Pat6cipMl~ rnided in various localities within the ","pando MuniCipality and its 

immedilile at\irons 'Nith the hiahc\t number of 51 (25.50%) r~ident in Nkonya. Others 

wert resident in Ho. lIohoe, Trni .monc others. 





Ht'ahh SeekJ_g Beltaviour 

All ~"icipt.nts, except I (0.50%) newly d~gnoscd person, in lhe seudy were on anti­

retroviral Iherapy. This was expected .s they were allenlilnts al lhe HI V clinic of &he 

ho~pilal and W~ being managed fOr the condition . One hundred and fifty-one (1550%1 

oflhe pattic:ipM1S were compliam on th~ir medications. 41 (20.50%) oflhe participuho 

keer 1(1 their mediations mo5ltimcsand 8 (4.00°;') take their medications occasionilly. 

One hundred and forty-three (71.500
/.) participants visit hospital over intervals longer 

dWI one monlh for their reviews. Forty-seven (23.50%) visit hoJpital every month while 

4 (2 .00%), I (050%) and S (2.50C'/.) visit hospital every two weeks. weekly and I",.., or 

three limes a week respectivel} 

Table 2: HeHlthset'kin~~h8\!iorofpHr1i("ipanls 
Variable (o'requeoc} (N-200) 

Compllancelolrelltment 

Comply v.nhoul fail 

Comply mOSltime~ 

Complyoccasiooall) 

Freq .. cy of hospital 

20.50 

4.00 

-I monthl} 71 .50 

Monthly 23.50 

Wedc:ly 

>1 weekly 
0.50 

2.50 

Prior Co being diaposcd with "IV. 169 (84.50%) of the participants vilhed public 

hospUllor clinics eo.- .... 1Ibcare. TYmity-four (12.00-/.) of the perticipMls vj,.i1ed 



pnvat~ !laid! facilities. Onc (O.50'%) pamclpant visited a CHPS mAt wtlilcs 1 ( 1500'.) 

vi~cd chemiSh and lradil tona l healers rdptCti\ltly. 5i"'I),""C (30.500""') p&nicipMU 

alsovisitedotherplacesforhea lthcareasidethercgularfacilitythty ... isil 

84 .50 

PfI\oatehC'>SpILll sordlRlI"S 12 .00 

0.50 

One hundred and six (53,00%) ofthc pIIr1iciplnh had an episode o ffnCT in the ptiI six 

months (January to June: 2016). Of this number, 63(59.43%) reponed 10 hospital for 

hca~. OfthoK who didn ' t 10 to hospital, 29 (67.44%) visited the dtemi. while 12 

(27.91 % ) and 2 (4.6W.)sclf·med icated and \i!oitcdthe traditional healer I'l' liptClively 

1llC)' Iss.iJRCd 'sc\'C'a1 reuon~ for no( visiting tht ho~ital such.slack of fundI., long 

diSlancelo heallhfacilil ya ndlheilincunotbcingiCtMIU!oamongslocllers. 

Oflhe200plr1icipantsinthe~tud), tl Z t77.16o/.) had fever and werettal1ed with anti-

mlt.ials such IS ancsunate..amodiaqulOc and anemether-Iumefantrine. Thi, reprntnls 

the N.lmbCT or eases Klemified over Ihe period (January to June 2016J and hMce forms 

1M numenlor for the dftttminalion or prcuknce oftht co,infeClton. 



Table 4: E.f!.sodt ofkvtr in tbe las. sill: mo.tlts (J1I ••• ry tc.!..J~.n~'~20-,-,,16,-) - - -
RtSponse Frequenc) (N=200) PtrcC'alalt (-4) 

53.00 

41.00 

Tahle 5: Anti-Mlliarial treatment of participants in the PHst six mo.ths 
Status FrequeltCy(l'ic 200) Percentage (-/ .. , 

Lonadiltllncc - -

Kno\\ the problem and can manage 

Low efficacy of medication!> 

pteJCribedal lhe hospital 

F~ofinterac(Km with ARVs 

IIIncss nots-triousenoughlovisil 

lM:hospital 

Work will notallo\\ a hospital visit 
- - ---

tN- 2UO) 

41.00 

59.00 

2.33 

25.58 
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KItO.'ledleOr .. alaria 

In (86.IJIJ%)ofparticipantscorreClly dCloCribed malaria 8!'oan iIInessthlt.ff«ts the 

whole body and is c::hantctcriz:cd mainly by fC'Ver. Twenty-eiaht (1"%) incorredly 

described itasa boil on the Ie&. 3 (1.50%)a!'oSlomac::h problem and 24 (12.000")didn" 

Table 7: knowledge or malaria 
.... po ... 

Boil on the leg 

Sickness that afJech the whole body 

clwacterizedby lever 

Stomach problem that causes Sloohng 

Modeo'traDsmission 

FreqbtlK')'CN=200) PercenI8leC°I.) -

One hundred and twenty·six (63.00"/.) of the re~dChtl eorrec:tly chose m'l..quito biles 

as the mode of transmission of malaria. Seventy·four (37.000/.) rnpondenb 1ACXlfT'CC1ly 

choscod!eroptionsSf.lchasthroughsexandcllchanaeofbodilyfluid5,eatinaMd 

~nkinl unc:lClln foud and "ater or did not know how it is transmiaed. 



Table 8 . Knowk'dceon modeortra ... ls.sion 

--·F~q~.C')'(N.~ Perfucace 

(%) 

~osqullobllfS 126 63.00 

31 15.50 

ldon"know 

Considerinitheir scro-status, I06(5J.(M)%)o(respondcnl~ "aid they wcreal a higher 

risk of the co-infection. Fony-i;)ur (22.00~") said the~ wer(' .II 11 luwer risk whiles SO 

(2S .00"'.) did nOi kno'A whether Ihe) were ata higher or lo~er ml. 01 the co-infecrion. 

One hundred and twenty-four (62.0IYH,,) of re~dcnu indicated tkat the co-infection 

prnrnh • "'tlrltC: progOO!>i\ cumpar~ to ~in& infected with only HIV. Seventy-six 

Respondents indicated that pre\'enlion or me co-infection would be ad~antageous as 

pain and suffering will be reduced . Mone) and time would also be saved for OIher 

Tabk9: I\no"lcdlconbe.elibofprnenliailtco-in(eclion 

Rt!lponK" 

~ .. jnand!Uffmn, 

Save time from "hiling the 30.00 

"""""I 



Respondents showed a good kno~kdge of the preventive measu~s of malaria. High 

numbers of respondents col'1'CC1.1y chose preventive measures to comblt fMlaria as 

shown in the table below. 

Table 10: Kno~I~~geor~nli\·.e_~eas".res 
Preventive\1easure Frequency (N"'200) Pcrce-nb.ge(%) 

-16-7-

Environmentalclc.anline~ 62.50 

Destroying breeding sites S9 29.50 

Useoflnti-malarill 17 

Traditlonalremedies 

"·umigant.'io'IRS 

In5C'Cucidesprays 

Repellants 

Respondents also !ohowed a high level of usc of the prevenlive measures. One hundred 

and one (73.72%) used one preventive melsu~ nerydlY whiles 10 (7.30°..-) caWed in 

ItleastonepreYentivetnalMlR:onccC\CTythreemoruhs 



Environmentlldeanline .... 

Lkstroying the breeding 

Usc of anti· malarial 

Uscoftraditionalremc:dies 

Fumigana 

Inl«tic:idesprays 

Usc:ofrcpdlcnts 

-1-01--- --5-603-2--

41.00 

18.50 

3.00 

1.50 

24.50 

T.blc: 12: F~tlue .. c:y ofpartkipants' usc: of preventhe measures 

Once weekl~ 

I·) times in a month 

Perc:entaae(~ 
13.72 --

7.30 

Majorilyofrespondentsdidnot have to p3) forlhepn:vcnlivcmcasures. Eighly·5ix 

(62.77"!fo) acquire or get the mean!. to prevem malaria for free whiles 42 (30.66%) had to 

prIl)foritdirec:lly.Fivc(3.65%)and4(2.92%)oftherespondentsr-idfOrpreverCive 

measures from government sources and through communil) etlorts respectively. Si)('I)-

Tal5Of1S were .5.!oi~cd for this. Fifty-one (80.950/., said the)' couldn't .fTord it whi~ 13 

(20.63%) said preventive measures ~n: not ...... ilable to them. 



JahkI3:Sourcrorrundingprr,en~v!~~,!r!" _____ _ 
Sourer - "'requenc~ ("'- 137, Ptrcentllle(·/.) 

Oil"C'C1frumP'J'ket 

h um Sovcmmrnl 

CommuniQ efTon s 

)0.66 

) .65 

Tablel .. :Partkipant5'reasoasrornolusiIlKpreventinraeasurea 

fnqltelKY (11-63) PerCtAfllle (%) 

NOlavailable .-~---- 2D.6) 

CostiAfTordabilil) 80.95 

lisedrorolherpurposes 

allO¥lnetuse 

Abscnceorahed 

I.S9 

AfRid or side effects! 0.00 

Toxied) 

Weather don no! anow usc 52.)& 



Eighty-five (42.50%) of respondenls Slid they could afford the prevtntive meawre5 if 

tbeywerenotforfi'ee 

Ninety-two (46.00%) of respondents said malaria occurs I"I\('ft in the rainy SClSlOn whiles 

S7(2B.s00/.)..aidthediseaseoccursuniformlythroughoutt!leyear.Six{J.00%)saidil 

occurs more in the dry season and 45 (22.50%) did not know if the occurrtnce varicd 

with the seasons. Only 5 (2.50%) oflhc responlknls look filrther preventive action 

against malaria during periods of increased nccurrl!nce. 

Thinten (b.50%) [lflh.: rt:),pondtnts have had indoor residual sprayinadone in their 

HoaiacEnvironment 

Respondenb 3Ilw,-cred qUCSlions on tlltir housing environment. One hundred and fifty-

fh-e (17.500/.) of tile respondents had three or more peoplec''"''tiluting Ih eirhousehold 

Tm(S.OO%) and 35 (17.50%) had one and 1\'00 members of household respectively 

Thirty-four (17.00%) had Iheir homes close to breeding sites such I~ 'tagnen! Wiler 

whiles 29 ( 1 4.5~o) hid homes close to farms. One hundred Ind sixty-two (81.00%) 

kept dean homes Ind environments. One hundred and fourtcen (57.00%) had homes 

with window!iO M:rccned \\.ilh inllet ~;~ gauze and 123 (61.5004) had a 'ICpIlrale 

bc*oom. With respect 10 the structure of lilt bedroom. 178 (89.000/.) W(:te such Ihlt 

boUomscan be put up for hinging mosquitoncts. 

R~'ndcnh were asked iflhcy are given information on prnenllOl ""laril when they 

vi~1 health f.t;lilin. One hundred and fifty-cight (79.00"'/.)wtrc given infonnalton0fI 



prntnJIive malwres. Nooe of the r('~pondent s clearly remcmbem:l how they became 

scro-posilive and thus could nol say for CMain whdher it \\, .. 5 rdaled 10 any hOIpilal 

procedun:. One hundred and nind)'-one (95.59%) ofrnpondenls Slid hakh workers. on 

theaverale. WttCapJ'II'OKhable with 186 (93.00%) bcin,able 10 diKUU thdr hc-.llh 

Pflltlkms .Iwa~ ll wnh health pro ... ickrs. Ont' hundred and ninel).one (95 .50%) of 

n:llpvndt'nls said lhey receive ,ood care from hcalthproviders. 

drive fi'om the hospital. 

( 'ni"arialeAnalysis 

1 he data wu analysed 10 shuw which variables had silnificanl aUOC::'-lion with the 

oulcOn1e. SL"Veralc,llcgorlt'sof\8riablts wc:reanal}sedusinichisquare . 

"'one oflhe >tlClo«mognph) variab'es had a si",ificanl.11~ci.lton with Ihe outcome. 

Sex, aF. nwi1!l1 t&alUs.lncl of cducalton. employment lIal\ls and place 01 ft'sidence all 

had p-v-.luc grnter thin O.OS . Other variables such IS frequency of ho~pital visits. 

knowledge of malaria and Pf't"cntivc dbu III skk.med loigniflQnt usociation with the 

oulcome variable. Below isa table IDo\\,in, the results oflhe univariale analylis. 



T-wr 151: l ·.ivariale Aul)'sis orpr~ittions wilh HI V-Mal.ri. CO-I.rKlio. 

Partiti,.ats 
(N-lOO) 

----.,.--- 1!"- 82) 
P""v.hte Variable Prev.lellte 

_ _ ___ vaJ...!L.. _ __ 

Ac' 86578 0.2730 
20-2.5 

0.8139 
26-) 0 5.5 36.4 0.1 167-

0.7120 
3'-lS 26 .3 0.2114-

0.5931 
39 0.26.10-

0.5756 
52.7 0.3924-

0.658 .1 
26 13 42.3 0.2416-

0.6210 
0.1925-
0.6726 

S6~ 13 6.5 )1.5 00632-
0.57 17 

61-65 0.0420-
0.78.50 

ll.O 0. 167.5· 
0.2133 
0.7167-
0.8325 

6.007' 0.1990 
SlalltS 
Sinale 3' 22 .6 0.1108-

0.lI2S 
33 .S 30 0.2725-

0.4038 
Divorced 59 29.5 0.2354-

0.3615 
Separated '3 42.3 0.0198-

0 .• 84. 
W~, Widu 0.05))-

0.1330 
F.dHatioe.1 
Stal. 

2.2640 0 . .519() 

"'ttcducatton 23.5 l) 0. '809· 

Pnmarylnd 
0.2993 
0.5501-



~Ce~dat) 
10 0 .077" · 

0 .1676 

T«Iiat) ll!\'eI 3.0 0 .0134· 
0.0656 

[lnployMn 3.9619 0.2660 

1St .... 
No n .s 0.0115-

employment! 0.1733 

Housewife 
Public 23 .5 22 0.1809-

0.2993 
Self· 63.5 0.5655-

~~!~;t 
0.6993 
0.0025-

.""" 0.0395 
("ompiiancl: \ .4 ] 84 0 .• "0 
IOlbe ... p)" 
Full) 75 .5 43 .0 0 .6901-
Compliant 0 .. 8101 
M~ltimet 15 0 .1543-

0.2672 
O<cuional 25 .0 0.0200-

0 .0784 

FrequeMY 21.1882 0 .0000 .. lHaspital 
,.. ... tI 

2-3 tima a 2.5 0.0104-
_k 0.0591 
Weekly 0 .0007-

0.0352 
2 times 0 .0075-
monlh 0.0525 
Monthl) 25 53.2 0.1809-

0 .2993 
Only whco 32.9 0.6480-

~--- - 0 .7737 



Tabk 15(ii): Uni' .riat~ Analysis orprrdit:lions with HIV·Malarl. Co·j.t'«tion 

Chi2 p"'v"~ 
v.l.e 

Kaowkdl:e of '-) 381 o:illO 
nualari.a _ _ ._---
Ft:brilcillne~ 172 0.8041· 

0.9019 
StOm.ach 5kkm:s~ ) 1.5 0.("1048· 

0.04$'1 
20 0.0856· 

0 .1790 
111 .1812 

'nkbure 
facility 
Public 0.7709· 
hospil.allclinic 0.8763 
CHPScentre 100.0 0 .02.14· 

0.0846 
Pri,-ate 24 12.0 12 50.0 0.0270· 
hospRaUciinit: 0.0909 
ChemisatdtuS 100.0 0 .0)79· 

."'" 0. 1092 
Tradicionalhaler ) 66.7 0.0025-

0.0)95 
Prncntin 7.4689 
effort. 
Ute. prc:nncivc IJ7 68.5 65 47.4 0.6168· 
method 0.7461 
Doe> not U~ • 6) )1.5 17 21.0 0.2539· 
preventivemtlhod 0.3832 
AtJord ablli lY of 10.SIS4 
prc'~nm{' 

Con arrord " 42.5 46 O.;\HS-
prevcmi\cmcthod 0.4951 
Can'l arrord 51.5 )6 31J 0.5049-
pr("\tcnllvcmethod 0.6422 
N.mber of 4.1770 0 .1240 
.cmben of 
kllSC'hold 
On, 0.0270-

o ()qOY 
35 I7.S 25 .7 1112XO-

0.2346 
71.5 69 0.7114· 

~::nkd!; .. r 
0.1280 

high 
3.7814 0.2860 

InDllmis!lw,n.. - ----



Ra,~y JCUOn 92 46.0 42 43.8 0.)9 IS-
0.5)00 

0., ... "", ).0 50.0 0 .0134-
0.0656 

Throughout 57 28.S 2. 42.1 0226)-

", .. on, 0.)520 
Don'tkno~ 45 22.5 I) 28.9 0.1720-

o ~R86 

T.bl~ lS(iii): Vaivariate Anaiysi§ ofprwlC:lion§ "ilh HIV-Mailiria ( 'o-;nfection 

OiSlanc~ ~f 

fadlity 

.. ·.r1hcrthiln 

5mindrive 

0.053)­

O.IJJO 

0.8210-

6.7260 0.0)50 

l'n;,.rialc anal>",b. showed sevenl variables have. significant associati on . p<O.OOS. 

Some: variabln that had a signiliunt associat ion with the outc:ome, with p-\1Ilues leu 

than 0.005, and hnc been shown to have I significant auociation by Htenture ~ 

selected for multi"lriatc analysis.. 

A 50imple IOlistic n:grc,(ion showed. ",ignilicant assoc:iation between knowledae of 

rNIlW and the co·inr~,,~. Respondent"> ~ho could not describe what mallllill il have 

OJ)II \tdds (95'"4 CI'" 0.1 1&7. 0.9231) of the co-mfection co mpared torespondentl'Nho 



"Il\)l\ whal 1U1an. is. The choice of place of Irealmcnl rOf IUlaria did not sho..-. 

S.gnificall aS50dalion with 1M outcome. How ~ variIIbln are indepenckreJ)' 

a$(lciated wIth the OUlCotne are shown in lhe IIbie bckJw. 

r.bte 16: U.iuriatc~ A .. lysk o( polrahat risk raclors for .... ri. i.(<<lion • .001 

puny attendinK MMCH 
Vllri.ble-- -

More than one month 

KooM-1edgeo(matarla 

Docs 001 ~nuw whll malaua 

Uklnee (rom heallb (KIIi~ 

~ssthan5minUIC5'walk 

~ 5min drive from health 

r.dlil) 

, 5min drive from health 

IIIClhl~ 

---~-

95%0 

0. 1627.(J.5820 

0.4094 0.2138-0.7138 

0.6&05·23.5119 

0.2393-4.4675 0.96-4 



Multiv.ri.te.lIlllysit 

The vari.bk's thaI showed significant association. p<0.OO5. wilh the outcome. in the 

univarialeanalysis oflhe cnJdeodd~ ratio were.nalyzed in. multivariate: .... Iy~is. Tne 

only factor that showed significant a~sociation with the outcome in the multivariate 

analysis is the frequency of hospital mlh (OR=O.4575. 95% n .. O.2IS • ...().9582). 

indicating thai PLH IV who visit ho~ital regularly with intervals oftess thin one month 

have reduced odds orhaving the co-infection compared to PLHIV who visit hospital less 

oftenwithinlc=r\'ahloogcrlhanonemonlh . AII01herfi:C'1orsdid~show.signific:an1 

aS5OCiation with p-v.lue >0.05. Results are shown in a t.ble: bduw. 

TabU- 17: '-1ultiva r ill te aAa lysis of ris k fac tors for mala ri a infecHon amo ng PI.HIV 

Vari;bl-; - H I~!"!~tCH Adj usted Odds p-val.e 

Frequeneyorhospilal visU 
One monlh or less interval 1 
Me:n!hln one month interv.1 0.4575 0.2 184.() 9~H2 
Knowledge or malar ia 
KOllwswbailmaiariais 
Does not know what malaria is 0.1592-1.4988 
Cboieeorrll ri ll ty ror treatment 
PublIC Hospila lK'lini( 
CHPSlone 1.4545 0.3330-6.3524 0.618 
Chemist! Drug SCore 0.J194 0.0628· 1.6231 0.169 
T..ditionalHcalcr 0.1 185-36.1 151 
Pre\entive effor ts 
L\c:!I p'e\entive method 
Doesnol use prevcntive methix! 0.3488-1.8413 
Affordabilit) or prcH: nlh c 

Can afford preveJllive mc-thod 1 
Can't afford pr'nenlive method 0.5528 0.261.1-1 1695 0 .121 
Dbhllltt lr(l mhealthracili t) 
Less than S mlnutC',\" "<Ilk 
Sminutn-drive 2.3807 O.364S-IS .5l8 1 O .. 1b~ 
Futherthan S minutes-dri\C 0.8304 0.1191-3.8506 l!:8~ 



CHAP" [R nVE 

The prevalence of HIV·Malaria cO-Infection was dctennincd in this study to be 41 .oooAt. 

This includes all cases of fever treated with anlimalarjal among PLHIV who are 

attendants at the hospital. This prevalence is higher compared with the prcvalenccof 

clinically diagnosed malaria of38. IO% established by Adu-Gyasi etal (2013 )inastUdy 

involving some selected hospitals in Ghana. SanYlOlu et al (2013) also found a 

prcvalenceof2.90%(3J/I080) ina study done in Lagos, Nigcria. 

FanI et al (20 15) aboO reported a malaria plcvalence of 41.60% among pregllAnl worne-n 

who are another sub-population "';lh impl.ircd immunity, in a study done in the semi-

urban .rea of Argungu, Kcbbi State Nigeria. Johnbull et al (2014) also determined a 

prtvalence of 49.83"''' in a study among HIV positive prepnt women on anti--retroviral 

lherapy in a study done in the Enugu SlaleofNigeria. 

Thoughlhe prcvalenceoftheco·inftttion is high in this present 'iludy, it is expected in 

this sub-population as they have an impaired immune system and are unable to moum a 

filII immune ttsponscto the infection. 

Forty·sevm (23.50%) of pt.rticipants had nu formal education. Educal;on had no 

significanllWOCiation "ilh the outcome in this Slud) . This contrasts with findm,s from 

GUlhmann et al (200 I) who found in I study done in northern Peru amonllhe ,entI'IIl 

population, that a high level ofeduc8tion was protectiveapinSi fNllarii . 

1lIere wss • high level of knowledge on the aetiology and spread of malaril amon, 

participuts in the SIVd)'. One hundred and sevent.y.two (KtdJU"o) participants kM\\' 

what malana is whiles 126 (63.~o) I..nc" the mode of transmission of the disease. This 

is (.>mparable 10 87.01)'0/. of paniciPbt~ hnini knowledie or malaria. 65.90"/. of 



panicipants knowing the disease is IflInsmissible and q 1.200 .... ofthesc knOIMng the mode 

of IrIn,m.".vn established by Tay et al (2015). This is an indicali(lf) that mIIl.ria is 

endemic in Kpandomunici.,.li'y. lIalsoindicates thatpali~ls arcre.;civingeducalion 

on the disease! at the hospil.ll.nd from other sources. More education is nceded 

hO\ .. ever. as 24 (12.00%) of paniclpants did not know \o,NI malaria is 'Nhiln 34 

(17.00%) did nO( know how it I~ I.nInsmitted. Though Ihis study found thai ~spondent5 

who did not know whal malari. is had some protective aSM)(i.tioo from lhe co-infection 

(OR~.3311 . 95~ CI~.I187, 0.9231) in the univariale anllysis. lhe multivariMe 

analysis did nnt ~Upp(lrt this Issertion (OR- 0.488S. 95% CI- O.I 592. 1.4988). This 

finding was supported by Mendez et al (2000) who found Ihlt knowledge ofille di!lC1lsc 

and knowledge ofprnenlion by elimination ofbretding sites had I rrotccli\c effect for 

malin. (OR""O.49, 9S%CI-o,2~.95). 

One hundred and sixty-seven (93.82%) of rarticipant~ identified use of ITNs as a 

preventive measure for malaria wilh 107 (56.32 0/ . ) using the method. The perl:entage of 

participants who identified use of ITNs as a preventive measure for malaria in this study 

(93.82%) is hiahCf than the 75.000/. of participants who identified taking ta blet:.anduse 

of bcdnClS IS preventive measure in a study conducted by Tay et al (2015). Tay et al 

(2015) .150 found that 8.50% usc bednets IS 3 prcvenli"c mea~re:. This hip level of 

ITN usc can be Ittributtd 10 vlriOU~ intene:nlion, weh 11$ the distribution of fre:e: ITNs 

by vanOU\ age:ncies of the ministry of health. Di~mfon from hCIII and lack of space 

weresomcofthe:rCl50nsmc:ntionedforlhenon-useofbednct:saslpreventivemcasuf'C 

One: hundre:d and eighty-five (92.500/.) of the respondents SO to hospital for IrQlment 

when Ihe) QKIInct malaria. 13 (6.S()I'/.) visil the chemist whiles 2 (1.00%) go 10 • 

In.dilional h.:aIc:r.T"hesn=a1ermajorit) visit the hospital and Ihusare morcllk.elyto 

bt:-ndillTom ~ucatiun on ptC\enlion oflhe illness. Larl~ rcponinS (0 hospitll alto helps 



prevent sncre inf«tions and allow promp( trcatment of the mII'-rial infectiOfl (Yeatman 

ct al.. 2015). 

One hundred and Ihirt)- ·~t:ven (63 .00%) of respondents engage in 50me preventive 

measure against malaria. Use of ITNs was the most popular method of prevention. 

En\·ironmenta1e!eanliness.useofrepellents.nd destroying breeding sites Ihcn folio .... 

The !Iud) by Tay et al (2015) found Ihlt the most frequent ly mentioned method of 

prevention was CI'lvironment.1 sanitation. 286 (94.10%), followed by takinK antimalarial 

tablets. 238 (78.30%). bed nets 231 (76.00%) and mosquito repellent, 196 (64.50%). 

Asante et .1 (2011) found ITN use as the most popular preventive method in a study In 

the: Ahafo area in Ghana. The use of ITNs is encouraging as they have been found to be 

highly effective in reducing childhood mortality and morbidity from malaria (Lengeler. 

2014). This success can be replicated among PII~JV 

Of the rc"'pundenls who do not usc: .ny preventive mnlsurc. 51 (25.50%) g&\C' raisons 

of cost .50 why they wen:n't doing so. This is similarly reported by Chirebvu C't .1 

(2014). Thirty-three (16.50%) .nributed it to the weather and heat from the ITNs whiles 

13 (6.53%)saidthepre ... cntivemcasures ..... ere not a .... ilable 10 them . 

SeveratfacIOfswerefoundtohaveasignificanla5sociaiionwilhtheoutcorneofintCTCSl 

after testing with chi square analysis (PO< O.OS). These factor s ~ then .nalyKd wich 

simple logistic regression after which frequency of hospical visit. knowlcd.e of malaria, 

engagement in preventive efforts. sleepingina separate bedroom, distanceofresidcnce 

fi"om health fad Ii!} and good care provision from healthcare y,orkers .11 sbo\Wd 

signifkMlI .~ocullion with the outcome (p< O.OS). Ifo ..... e ... er. after multiple 100i.i( 

rq:rnsion edjuscing for other ... ariables such as knowledge of malaria. choice of &cilil) 

lur treatment. U~ of prncnli\'c ctrons., afTordabilky of preventive efTorts and dillance 



from hearth facility. only frequency of hospital visit rClc:bed si,nificance (OR- 0.4575, 

9S~ CI- 0.2184-0.9582. p= 0.038) indiuting that PLHIV who visit hospital regularly 

are at a lower risk of the co-infection compared to PLHIV who do not \fi~it hospital 

regularly. 11lisagrce~with findings in a study done in Ethiopia by Alcma)ehu ctal. 

(2015) lhat HIV-seropositive palients who come for routine follo'l' up were: tess likely to 

be infcctcd by malaria (OR - 0.23. 95% CI - O,09~.74). 

Thoughthcstudy revealed some insightful findings.. it has some limit8tions 

It W8S a cross-sectional study and hence the prevalence may be different ifthe study was 

done over a different period. 

The diagnosis or malaria was subjective as it \'o8sdc:pendent on respondent's recall of 

havinghadfevertreacedwithanti-malarialsandnollaboratory inHstigaliom,suchasa 

blood film test ora rapKt diagnostic test for malaria. 

Recommendations 

A more reliable study type such as a cohort study can be used to impro\ c: on the findinp 

of the study. The cohort study design follow! up disease fYft persons, in this ClS'C 

Pl.HIV who do not have malaria, over a period during which some develop the lllV-

malaria co-infection. It can therefore identify and correctly diagnu'>C peT!IOftS with the: 

co-infection as the) develop symptoms compared (0 the subjective method uted in thll 

study. It can ailO determine the incidence C1fthc CCJ-infection as wetl as dilCOvcr 

intcndions het .... ~c:n the two diseas~!>. 



I Ilorts at prevenling malaria among this vulnetable group must be increased to reduce 

the preva~nc:e of the oo·infection. This should be speartte.ded by the Malan. Control 

Prognllm and plIblic health officials. 

Education of PLHI V on malaria and its prevenlive measures should continue so lhey can 

pre\cnt the co·infection. All health workers must contribute their quola in this endeavor. 

Intervenlions such ss provision of free ITNs ihould be extended 10 Ihis vulne rablearoup 

10 enable them prevent malaria. A similar effort among pregnant \\--omen is being done 

by the Malaria Control Program and this can be extended to PlHIV so as 10 help 

decrease the prevalence oftheco·infection. 

Collabonuion between the Malaria Control Proaram and the National AIDSISTI Conuol 

Program shook! be improved as the co·inf«tion is becomina more and more relevaM. 

Improved collaboration will help address the co·infection bener and reduc.e its 

!"cvalence 

Prophylaxis should be considered for thi!> gfoup aSlhey are an at·ri skgroup. Tbisshould 

be considered by theconlrol programs aforementioned in a collaborativeefTort . 

The prevalence of HIV·Malaria co·infection was 41%. The saudy revealed a hiah 

prC\oalence of the co·infet.1ion among PI.HIV attending MMCH. thus malaria is a major 

public health problem among this susceptible group. The frequency of hospital visit was 

found to be sipificanll) aswciated "IIo11h HlV·malaria co.infection with MIIIV who 

"isit hosprtalrqu .... ly with inten.'sh,ofone month or less having lower odds of thc~ 

infcction compared with PLHIV who do not visit hospital often with intervals lon&cr 
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Appelldill:l 

Tille: Prevalence and risk facton auociated with m.laria and HIV co-infection amona 

adults anending Margret ~arquar1 Catholic Hospital 

Principlllnv~i~lor: MarkZiph 

Addre~ .. : University of Ghana, School of Public Health, P_O. Box 43. Legon. 

IDNO: 

Dear Participant, 

My name i~ Mark ligah. and I woukt like to mvllc: you to participate in I rnearc:h with 
the above suted title. The research "III help the principal inve5liplor 10 ",Tite I 

disscnation which is in panial fUlfi.lment of the MaSier of Public HCllth for academic 

year 20)512016. You are entreated 10 read the informatton below very careful before 

)"OUlgru to take part in this Sludy. 

General Inrormation about Researdl 

Thepurposeoflhc!olud)i,tocktcrminetheprcnlenc:cofHIV-malanlco-infectimand 

itsassociatedfactor,amongtheadultanendantsof\1argret\1arquanCatholicHospilil. 

To estimate the prevalence of HIV-malaria co-infection among the adult 

arkndants of the htl~pital. 

),1 find out the demographic characteristics of those with HIV-malaria co­
inti:ctionamongthc:IduUanendimsofthehospilil 

To determine the factors associated with prevalence ofHIV-malatia co-infection 
among the adult Inendams oftbe hospital. 

You will be required to answer interview questions which will take yOU betwc:cn .$ to 

6Omirut~tnlothroushthc intc:nic" at I conveniem place. Donat hnillt( blxaUIC in 

,hl~ ;nlc:nicw Ihere are no RlGH r or \\0 RUNG answers. The lindin¥s will be analysed 
and then comparc:dloothcrrdatc:d r('>("an.:hc ... nd conclUSklftS Mill be drawn. 

Pouihle- KIe.I'" Dheornfortll 



PossibkBucfits 

You will 001 receive any direct benefit forparticiPiitingbutlhc findinasoflhe stud~ will 
be used to complete my disseNtion. II will al50 inform HlV.Ma"'ria co·infeclion 
prevention and management efforts. 

ConrtdenUality 

All Ihe informali(lnyou will provide will bc known exclusively to Inc researcher and his 
supervisors. Your name \0\;11 ncx be included in any Ilflne information you give me. Tbe 
interview will be donc at a place where nobod) \0\;11 be able 10 identify you . The 
infonnalion you pl'O\lide will bekepc under lock for five years and if the nccd 10 use il 
again ariscs permission will besouaht from you 

CompensafioA 

You will rtte;,'c the inve~igator's gratitude and be given refreshments after the 
intervic\\ifavailable 

Voluntary Pllrticipation llnd Righi to Lu,ve the Researc h 

Pleascbe.assuredlhat)uurpanlcipalil)ninlhisstudyis50lelyvlllunlary. YouhllVethe 
right 10 partIcipateOf' rc-fuse to participate and this will nol result in an) penalty in the 

service you areemitled lu. Yoo have the righl 10 drop out of the n=loearehat M) lime you 
desire. 

Ifyoo ha\C an~ l.Jue~1iuns now or at an) point during the COUI'V oflhe ~1uJ), please led 
free 10 ask . for further information please contaci the principal investiploC'. Mark 

Ziph.. Depanmcnt of F.pKiemiology. School or Public He.lth. University of Ghana. 
Legon. Teleph(lOe. 0244987082 or email : p4reaI07@yahoo.ca. Contact can also be: 
made \tt;th Ihe supervising lee-lUref'. Dr. Bismark Sarfo of the SlIme department, 

Partlcipanl Agn~'emenl 

The above doc:um ... 'f'It de!cribing the benefits. ri~!> and procedurn for the retcateh titled 
-prevalence and risk factors associated with malaria and HIV co-infection amona adull~ 

ancmdincadistrict hospital" NS bcen rcad and explained tome. I have beai gi\en an 
oppot1unitylohaveanyque~ion~aboullhen=!>Carchansweredtom)'sallsfaC1ion 

IhllC .. inglhisbo,..OvokJlUrilyagrcclopanicl!*einthereloCarCh. 

Sipature orthumbprinl of pare III or gu.rdian 



IfvolunteerScannolreadmc: formlhemselves.a wilnessmulil sign here: 

I was pr~nt while the benefits. risks and procedures were re.d to lhe volunte~·r. All 
questions .... \..'fC an~wc:rcd and the \lolunteer has agreed to take part in the research. 

Sig.nalureorlhumbprinlof\o\itne"s 

I certify that the nature and purpose. tile potential benefits. and PO~Mblerisk!o8ssoci8ted 
with pal1M:ipating in this research have been explained to the above indivktual 

l';amc: & Signalurc: of Person Who Obtained 



Appt'lIdh2 

Queslimmaire 

OeatpanicipIJU, 

J am Mark Ziph from School ofPublk Ht:Illh. University o f Ghana. I'm inccrutcd in 

learning more about HIV·""lari. co-infection.OO ilS risk mctors. I will a!l~)oo several 

questions .bout yourself. your hcalth-ilt'Ckina brhlViour Ind your HlY-malaria 

prevtntioncfforts. lamn:4UC\II "I)'OUtoanswerthescqunaionstnllhfullylothebcstof 

your.bility. Whllc:vcrinfurmallun you providc: will bckc:pl confidential 

I . Sex: Malc: fc:male : 

2. AaeIlJastbirthday: ___ " 

3. MaritalSlalus.:singlc: . married divorcc:d separated : .... icioy,.lwiciow(f . . Other 
(Please, specify) 

4. Lcvelofeducation:Noeducation Primary school : Secondary school I I Tertiary ( 
)others(Please.specify)_ 

S. Employment slatus: No employmentlhousewife !J public service self-employed 
privatescctor 

others ______ _ 

6. Place of residence: 

SectIODB: HcallhscckiDgbeha\iour 

7 Arc you on any medication regimen? Yes I I No I I 

S. How -.ell do you ka:p 10 the re&:imen? 

1~lOitwithnulfail II I keep 10 il most times II 

t~ ,l~l&kci1.,.,..ct~ L I Ina-crtl:mcmberlolakcill J 



'l.Uowoicndoyouvisila health-facility'! 

Every-day I I 2-3 times a week I I Once a week I J Twice a monch [ 1 Monthl) I 

J 

ochers. pleasc !opecify __ _ 

10 . Befo~yourdiagnosis, .... heredjdyoumainlyvisilrorhealthcare? (Tickonly one) 

Publicllospitalrt:tinicl )CHPScenlfe ( ) Privltehospil111 dinic [ I 

Chemi:RIDrug store [ I Tradilional Healer ( I 

II . Didyouvisitan)otherplaceforhealthcarethen? Yes ( I No [ I 

Where? 

PubticHospilallClinicl ] CliPS centre [ I Pri\ateho<;pual clinicl I 

ChemitllDrug !JO~ [ I Tradilional Healer I ) 

12. Within the pasl six mooth dtdyou havet:piM>desoffever':'Yesl INo[] 

13. DMt you 10 10 the hOipilal? Ye~[ INo(] (Ify~,skipto 16) 

14. Iflheanswer is 00. explain wh) 

IS Whftedidyoo10 10 forU'tatment'.' 

ChemhtlDtug slote I I T~ilional Heala- { I Self-medkaled I ] 

16. Were )00 gi\cnlnci-maLaria drugs? Yes I I No[} 

17. If the answer is yes, mention Ihe name oflhe dru,s lhat v..asgiven 

Sutton c: K.owh~dle of HIV-Malaria co-i.renio. 

18. What is malaria? (Tick onl) one) 

A botl un Ihe leg r ) 
A lCI'iou~ !.ickno'l IMI .«ttI the whole body and i!. charactcrilcd h) fner . 
mU'lClcachnl I 

ASIollUKhproblcmthalcau~tloolitIJ I I 

A ptacc in America I I 



I don't knoYo I I 

19, Do you know how it is tnmsmitted? 

Throughsexandexchangeofbodilyftuidsll 

A serious sickness that affect the whole body and is chancteri5C'd by rever, 
musdeaches( I 

lbroughMl1squilObite .. f I 

lbroulhealingdinyfoodanddrinkingunc1ean waler I I 

I den'l know I J 

20,Constderinl your sero-stltus, do you Ihink your risk of contracting malari aishilhcr 
or lower'! 

Risk is higher t I Riskislower[ I 

21 . What de you think are the conscquence!'o of having a IttV-MaLaria co-infcaion? 

22. WhaT do you think IW the advantalel of preventing HIV-malaria co-inrcclions? 
(YOUCQftIld. fffOfTtlJanone 

Reduce~inandsuffering[J 

Help YVC money for OIher purposcs [ I 

Saveslimc:fromvisitinalhehospitalll 

23, wn.. an: die main fWe"cnti .... e measures ofmal.lril? (Yow cun lI('k mON! titan 0""1 

[ J 

En"iroomemalcleanliness [ J 

l>e5Iro}inadle breeding sites [ J 

lheofAntimalatiaJ5IALU [ J 

UletFWtitiufLllremcdies [ [ 

fumipnbllRS [ [ 

t!wiftlC'd":ldt'''Pr,$~' I I 



Usingr~f'ltllmts [ ) 

[) ()on', """" [ ) 

24. When you conllact malaria.. where do you 10 for ucatmenl'i' (Tick ont onl) 

Puhlici-lospitalfClinic( ]CHPSccntrc( I Privattho!pital/clinicl I 

ChemistlDnI&SlotC{ I TtaditionalHaler( I 

M('tiOiI 0: CoatrolmHnrn 

2S. Do you takcanycff'ortstoprevcnt malaria? Ycs [ 1 No( ) 

26. Iryes., what cfbts? (Yo", can lid t1f'n'c 1M" om,·, 

[ ) 

Environmentaldeanliness [ I 

OeSiroyinKthc:breedin&sites [ I 

Use of Anti-malarialSiAI U I I 

Usc traditional remedies I I 

fumigant~flRS I I 

Useinsccticide spray~ I I 

Usingrcpdlent), I I 

0dI" _ _ I ) Non, [ I IIf RIme. ~k.ip to 19) 

27. "hat isthefrequenC) of malaria preventive en on )oulake~ 

beryday I ) 2 .... times a week t J once weekly II 1-3 times monthly I I Other$, 
!>pecify __ __ _ 

28. \I,rho pays fur the rrc\~tive elTon usually'? (TH k flnh'orJl!) 

F~e t J self-paid I J from governmenl source.,ll voucher sy!o1em, II community effort 
[) 



COIIJaffordibility ( I 

( I 

Usedforotherpurpo!lC'\ ( I 

OId;lhtnttwownawa~/finished ( I 

Housmg 51NCtul'C' affects nd usc ( ( 

Absmceofbed ( I 

They do not prcvcnt malaria ( I 

AfraidoflOxicity I I 

I I 

Other (specil),), _______ _ 

30.lncase)'OUdidnotKetprevc:nlivemea1Uresfreeorfromothersources.~nyou 

afl'ordone? 

Yes ( ( Nol ( 

Sectioat-::Housingenvironmenl 

31. How many people do you have in the household? 

Onel )TlWl Ilhreeandabove( I none I I 

32. Is your residence 

Proximal 10 breeding siles: old tires. containers. ronds I) 

A clean en,· ironment 

P\'"oximaltofarmingacaivities. 

II 

II 

33. Are the windowsscreenedwilh the mosquilo .... ire pUle .Yesl Jno II 

14.00esthehouseha,eseparatebedroom?YesIJNoIJ 

3S. What , .. the ~tructur~ oflhe room? 

Suc:hUWbononu.canbepulupforhangingITN~ I 1 

S-:hthatlhtteilftOspicc forpuningup ITNs I I 

S-hlhal thchJ .. m\.-cIOSlNllllhcrcishardl) an) 'P8ce I ) 



CosVaffordability I I 

I I 

Uscdror04hcrpurpo~lo I I 

OId; 1hcnlhrownaway/fini shed I I 

I lousing SUUctun: affects net UK I I 

Abscnceofbed I I 

lbry do not prevefM malaria I I 

Afi1Iidoflokicily I I 

I I 

30. In use you did not att preven1ive rnrasurn m or from other sources., an you 
afTordone? 

Vesl I Nol I 

SectioU[;HOUSIn2Cm-lroQrnenl 

11 . Howman) prople do you have in the housrhold? 

One I ITwol I rhree and above I I none I I 

12. hyour rcsidcnct: 

Proximal tobn:edinS siLes: old 1ires. containers, ponds I J 

Proximal to fatmingactivitielo. 

II 

II 

33. Arethewindo"lo!>Creenedwithlheme»qui'owiregau.le .Yes(lnoll 

34.~lhehooschaveseparllebedroom?Ynll'{l11 

lS. Whal is the 5Inlctute oflheroom? 

Such1Jw.bottomscanbePU1UpforhanainglTNs I I 

SuchlhallhcreisnoSJ*leforpuuinauplTNI I J 

Suchthallhcruumsarc50smalithcR:is hudlyan)sp8ce I I 



SuchlMlilhl5unintentionalaacksatHlholrs.Uonr I J 

Such that it is made or sl.tes. board~ Of planks ( J 

36. In which season ofthe year do)ou often have malaria infection? ff,d only cmrJ 

b) Dry 

C)Throughoul 

d) Don', know 

.'O,""'c_;fy), ______ _ 

37. Do you take an) sped.1 prntntive eff'ons in the above maltioned season? 

If yes, what? 

38. Has your hou5e been sprayed wilh IRS? Yesl INol I 

SecfioaF: HealthProviderquestioDs 

39. Are you given informalKln on preventina HIV·\IIalaria co-infection by health 
workers? Yes (I No I) 

40. Do you know how you became sero-positive? (If no, skip to 42) 

41 . Wasitrelatedtoan)-hospitalprocedure? ___ _ 

42.0navera&e.arelheheallhprovidersapproachable1 Ves I J No I J 

43. How close is this racilityto)ourresickm;e? 

·5mins .... 'll 11.. I I ~Sminsdrivel ) Farther [ ) 

44. Can you alwa)s tell the heallh-worker your healdl problems? 

·\IIMl)'!o,.nomanerhowperwnal r I 

Not.U.lkccpsomelhingspersonal ( I 

I unl)'tcllthm\the e§!ilmlials I I 

"S. Dolhcrfl1~ider~.I .... a)I&i\'e )n" guodcare? 



Always [I Most-timc~ [I Somelimes I) Never I I 

(lfsex is male, end interview) 

SeclionG: Foroolyfemaleparlicipanls 

46.Areyollcurrenll~ pregnanl?Yes[ jNo [ I (lfno, endinterview) 

47.lfyes,forho"long? _ ___ _ 
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