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ABSTRACT 
• 

Baclcground: Malaria still exe11 tre111e11dot1s bt1rde11 011 tl1e i11habitants of sub-Sal1ara Africa in spite 

of nurnerous control 1neasures. Tl1e burde11 is altribL1table to its hig11 morbidity (resulting from the

acute 011set of fever, pai11s i11cludi11g l1eadacbe, rapicl progressio11 and debilitation) and mortality. 

Altl1ougb, paiI1 is 011e of tl,e commonest reaso11s wl1y patie11ts suffering from malaria seek medical 

attention yet, tl1e pai11 due to 1nalaria is largely ig11ored, poorly evaluated and virtually u11-studied. 

Tllis pilot study explored pai11 due to 1nalaria arnong ot1tpatients in Ibadan, s0L1tl1-west Nigeria to 

detern1ine its prevale11ce, characteristics a11d co1·1·elates. 

Methods: This was a l1ospital-based, two-ce11tre, cross-sectio11al sttrvey conducted in Ibadan. Out­

patients., aged six years or n1ore, cli11 ical ly diagnosed of acute unco1nplicated malaria were enrolled 

consecutively over a tl1ree-111011tl1 period. Seven l1L111dred co11sentit1g enrollees were eva1uated for 

the presence, quality, i11te11sity a11d perceived effects of 1nalaria pains using strt1ctured, interviewer­

administered questio11naires. Pai11 inteL1sity was measL1red vvitl1 category pain rating scales for adults 

P-12years) and tl1e Wong-Baker faces scale fo1· cl1ildre11 (<12years) where, pain ,vas 1·ated as mild, 

moderate, severe a11d ,vorst imagi11abJe. Descriptive statistics suc]1 as 1neans ± standard deviatio11s 

and proportions Vv'ere used to SL11n1narize quantitative a11d qualitative variables, respectively. The x2

test \.\as used to i11vestigate bivariate associatio11 ben.veen two qt1alitative variables at 5o/o level of 

significance \vJ1ile, logistic regressio11 model of� covariates and factors was used to deteranine tl1e 
• 

risk of occurrence of malaria pain. 

Results: Six J1u11dred and sixty-eigl1t questionnaires \Vere retur11ed suitably co111pleted and were 

analysed. The mean age of respo11denls was 33.0years (SD 16.1 ), range (6-81 years), 12 7o/o ,vere 

childre11 under 12 years, 66.6o/o were fe,nales a11d 72.3 % l1ad rnalaria pain. Tl1e l1ead (66 Oo/o vs. 

72.8%), general 111uscular sites (17.()o/o vs 39 So/o), abdo111e11 (37.7% vs. 11 .4%) andjo1nts (5 7% ,,s. 

17.0%) were tl1e 111ost common locatio11 of 111alar1a. pai11 a111ong cl1ildre11 verst1s adults, re�pectively. 

Tl1e cl1aracter of ma I aria pa111 was acl1 i11g ir1 90 6�o vs 91. 9�o and intermittent in 64. 7% \'s. 71 2o/o 

among adults versus cl11ldre11, respectively. TJ1e pain al \\Orst \vas reported as n1ild, moderate a11d 

severe by 28.6o/o, 47.2% a11d 23.4%, res1Ject1vely; wl1ile 0.8% l1ad ,vorst parn i1nag1nable. l�l,e pain 
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was severe enougl1 to cotnpletely i11terrt1pt worlc or scl1ool activities in 4.3% of respondents. 

Respo11dents' sex (p=0.003), age (p=0.028), PCV level (p=0.005), t1se of any antimalarial (p=0.009) 

or use of a potent ACTs (p=0.002) were significa11tly associated with l1aving n1alaria pain . 

Co11clusions: This study l1igl1ligl1ted pai11 as a sig11ificant contributor to the burden of malaria and 

did sl1ow tl1at being a cl1ild or 1nale or I1aving PCV<30% or 11ot usi11g ACTs eatly increased the risk

of developing malaria pai11. More attention 11eeds to be paid to the understanding of tl1e

patl1opl1ysiology of pai11, its course ru1d treat1nent in n1alaria patients. Malaria control efforts sl1ould 

consider incorporatir1g accurate pai11 evaluation and treat111e11t u1to management protocols in order 

to mi11ilnize tl1e impact of tJ1is disease tl1at tal<es its I1eaviest toll on tl1e most impove1·isl1ed corners 

of our planet. 
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Cl1apter One

INTRODUCTION 

1.1. Background to tl1e Study 

Malaria is a11 ancie11t disease tl1at l1as co1ne to be accepted by experts as one of the greatest scourge 

of tl1e developing ,vorld (I<.al(lcilaya, 2006). Act1te malaria illness is known to afflict victims witJ1 
\ 

fever and pai11s aside otl1er sympto1ns ancl co1nplications includi11g deatl1 (Kumar & Clark, 2006). 

According to tl1e WHO World Malaria Report 2011, malaria re1nains an enormot1s public health 

challenge in over 106 endemic cot1ntries witl1 an estimated 3.3 billion peo1J1e at risk. Over 216 

million cases \Vere recorded in 2010 and 81 % of tl1ese occurred in tl1e WHO African Region, where 

91 o/o of the estimated 655,000 1nalaria deatl1s also occurred. Six co11ntries (Nigeria, the Democratic 
• 

Republic of Congo, Burki11a Faso, Mozarnbique, Cote d'Ivoire and Mali) accounted for 60% of 

tl1ese deaths. In Nigeria, a l1igl1 transmissiot1 zo11e, 1nalaria is the most common (60%) reason for 

outpatient visits to l1ea)tl1 institutions and tl1e higl1ly virulent Plas,nocli2.1m falcipar11n1 species 

account for nearly I 00% of reported cases. (WI-IO GMP, 2011; NPC & ICF Macro., 2009) 

Clinical malaria is an infectiot1s clisease observed in tl1ose exposed to the Plasmodium parasite 

either tl1rougl1 an infectious fe1nale anopl1eline 1nosqt1ito bite or by direct transfusion of infected 

blood; and in very rare situations, vertical tran�missio11 fron1 a11 infected 111otl1er to l1er child in t1tero 

do occur. After an incubation period of I 0-21 days, tl1e disease present clin1cally a<; fever, ge11eral 

malaise, l1eadache, muscle acl1es, joint pains, vomiting, dtarrl1oea and cl1nic,1J a11aemia amo11g 

otl1ers. (Kumar & Clar)<, 2006 Martin-Rabada & Bot1La, 2004· l(rat1se, 2008; Song, 0, Kim, l\,foon, 

& Kim, 2003) 

\ 

In most endemic sett111gs, 111alaria 1s ,vrongty co11strued a� essent1,tl I) fe,·er at Ll1e expe11se of 111a11)' 

otl1er equally deva5tating syn1pto1ns i11clud ing pa i11. '[ l1ese o tl1er S}'m pton1s, partictt lar 1) the pain, 

incapacitate tl1e sufferers so ,n L1cl1 so tl1at econo111 ic production 1s redt1Led d tle to rest1 lt�tnt 

absenteeisn1 fron1 scl1ools and place of \.Vorl<s (Ga 1 lttp & Sacl1s, 2000) 

1 

•
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Pain is a subjective symptom. Ge11erally, it is one of tl1e most common reasons for patients to seek 

1nedical attention and one of tl1e 111ost prevaJe11t 1nedibal co1npJaints (Watkjns, Wollan, Melto,n, & 

Yawn, 2008; Americar1 Medical Association, 2010). Tl1e International Association for the Stt1dy of 

Pain (IASP) define pain as any unpleasant sensory and emotio11al experience associated with ach1al 

or potential tissue damage, or described in terms of sucl1 datnage (Tttrl< & Okifuji, 2001 ). Pain as a 

symptom see11 in n1alaria is a co1n1non experie11ce tl1at aggravates t11e morbidity from tl1e illness and 

probably contributes most to the i11capacitation experienced by st1fferers. This study was designed

to explore malaria pain and its prevalence. 

1.2. Justification fo1· tl1is Study 

Malaria pai11 is often overlooked a11d 11ot always d0cumented by doctors and otl1er l1ealtl1care 

personnel providing clinical care to these patie11ts. Analgesics are prescribed routinely as part of 

ma]aria treatme11t, principally for tl1eir antipyretic effects, witl1ot1t fully evalt1ating tl1e pai11. 

The adequacy of sucl1 treatment provided for pain i11 Malaria ai1d tl1e effectiveness of analgesics 

commonly prescribed is 11ot known. No st1.1dy ,vas found to have evaluated tl1e pain seen in malaria 

in extensive literature searcJ1. 

Elucidating tl1e prevalence and cl1aracteristics of malaria pain, as ,veil as, evaluating its severity is 

essential to determining tl1e need for effective treat1ne11t in ende1n ic populations. In addition, st1cl1 
\ 

knowledge will aid objective clinical 1no11itori11g of tl1e effectiveness of treatment provided for 

malaria and that may go a 1011g \vay i11 ameliorating tl1e l1ealtl1 a11d eco1101111c bt1rden of tl1e disease 

Hence, tJ1is study was desig11ed to determi11e tl1e prevalence of pain in patients cli111call)· diag11osed 

of malaria and explore tl1e patter11, cl1aracter, site, severity ar1d effect of tl11� pain; as \\ell as, the 

relationsJ1ip of tJ1is pai,1 will1 some selected variables sucl1 as fever, level of· parasitae1nia, 

temperahlre and socio-de1nograpl1ic variables. 
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1.3. Statement of P1·oblem 

Malaria 1norbidity and mortality }Jose a11 e11ormous J1ealtJ1, econon1ic and development challenge in 

Nigeria, St1b-Sahara Africa and i11 over 106 cot1ntries worldwide. Patients who suffer from malaria 
• • exper1e11ce pa111 very con1monly a11d tl1is pai11 usually aggravate tl1e morbidity and probably 

contribute most to tl1e incapacitatiot1 experienced by sufferers. • 
I 

' ' 

Tl1e direct economic and develop1ne11t conseqt1e11ce of malaria is mt1cl1 lu1ked with the pain and 

fever suffered .by the patients as this prevents tl1em from engaging in a11y mea11ingft1l socio­

economic activity during tl1e period of tl1e illness. Tl1ere l1as been no en1pirical researcl1 done to 

study the pain seen in malaria in tl1e exte11sive literah1re reviewed 

1.4. Resea1·ch Q11estions 

1. WJ1at proportio11s of malaria patie11ts stiffer pain in Ibadan?

2. Wl1at are the cl1aracteristics of the pai11 due to malaria and in w11at body parts does it occur?

3. How severe is t11e pai11 due to malaria?

4. How much does malaria pam affect tl1e rot1tine life activities of malaria patients witl1 pain?

5. Ho\v does tJ1e cl1aracteristic of rnalaria differ for cl1ildre11 compared to adt1lt? Is there an)

sex variation? 

6. What factors in tl1e patients sl1ow statistical association ,vitl1 occt1rre11ce of pain? And b)'

110,v mt1ch can tl1ese factors predict tl1e likelil1ood of' pain i11 a patie11t ,vit)1 n1alar1a? 

1.5. Objectives of this Study 

1.5.1. General Objccti,1e: 

I 

•!• To delern1 ir,e tl1e prevalence, cl1aracter1stics, associations, et'fects and pos5tble 

predictors of pai11 dtte to malaria n111ong out-patients st1ffering from acute 

uncon1plicated malaria in Ibadan, south-western, N 1gerin. 
• 
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\ 

1.5.2. Specific Objectives: tl1 is st1rvey was designed to: 

I) Deter1nine t]1e prevalence of pain among out-patients st1ffering from act1te.

u11con1plicated malaria in Ibadan, Nige1·ia. 

2) Determi11e tl1e cl1aracteristics of malaria pain amo11g respondents.

3) Deter111ine socio-demographic and other factors associated witl1 tl1e presence of

1nalaria pain i11 tl1ese patjents. 

4) Dete1n1ine possible predictors of the occt1rrence of pain in 1nalaria patients

\ 
1.6. Relevance/Significance of this St11dy 

• 

Findings from tl1is study \Vil) be of valt1e to clit1icians and otl1er I1ealtl1 care practitioners ,;vl10 

provide secondary level preventio11 services to n1alaria patients in knowing the dynamics of the pain 

suffered by tl1e1r patients. 

It ,viii also allow policy makers to furtl1er appreciate the implications of persisting malaria burden 

suc]1 that more effective policies tl1at directly or indirectly st1pport tl1e global effort to roll back 

malaria will be enunciated, pron,ulgated and enabled. 

\ • 

Also, the results of tl1is study wiJI contribute new l(nowledge to the large pool of ,vl1at we already 

know about malaria and 1nay to a large extent revolt1tionalize curre11t approaches to clinical 

management of malaria especially, as jt relates to pain. 

1.7. Scope and Limitations of this Study 

Tl1is study assessed only out-patients clinically diag11osed of acL1Le u11compl1cated 1nalaria accordi11g 

to tl1e \\'HO standard i11 resotrrce restricted areas as obtainable dt1ring tl1e time of data collect1on. It 

was a facility-based survey tl1at exc)t1ded case!l of complicated malaria, cl1ildren belo,,, six (6) years 
\ 

of age, pregnant wome11, sicl<le cell disease patients, persons \Vlth history of cl1ron1c pain and 

anyone wl10 did not present to l1osp1tal. 
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• 

Application of findings 1nay be limited to patients in urban settings in the forest regions of Nigeria 

a11d tnay 11ot be genera) ized to tl1e e11tiJ·e country or otl1er settings. 

1.8. Ope1·ational Definitions 
\ 

A number of regular terms were used teclmically i11 tl1is study. Here are tl1eir operational definitions 

for i11terpreti11g tl1e rest1lts. 

•!• Fever: an axillary te111perature � 3 7 .5°C.

•:• Malaria: an illness rest1lting fro1n infection witl1 plasmodium parasite

•!• Clinical Malaria: illness i11 a person wl10 l1as an axillary ten1pera.h.1re of 3 7 .5°C or more, a 24-

hour l1istory of fever and/or a tl1ick blood fil1n report of more tl1an 5000 P. falciparum parasites 

per mn13 of wl1ole blood (WI-IO, 2006).

•!• Pain: tl1e International Association for the Stt1dy 'of Pain (IASP) defmiti011, as any unpleasant 

sensory and emotional experience associated with actual or potential tisst1e damage, or 

described in ter1ns of st1cl1 damage. 

•!• Children: persons of chro11ological age below 12 years 

•!• Ad ult: persons with chronological age of 12 years and above. 

•!• Recurrence: It is repeatedly re-occurri11g acltte malaria disease in an individual over a 

relatively short period of time tl1at cou Id be due to relapse, recrt1descence or drug resistance. 

•!• Relapse is defined as tl1e reappearance of 1nalaria originating from dormant liver scl1izonts and 

this can be expected in 50% of patients wl10 l1ave P. vivax or P o\1ale infectio11 \\'110 did not 
\ 

• • • 

receive pr1maqu1ne. 

•!• Recrudescence is tl1e reappearance of disease after a pnrtially effectt\ e treatn1ent. 

5 
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Chapter Two 

REVIEW OF LITERATURE 

2.0. Etymology and Conception of Malaria • 

Tl1e term ''malaria,, origi11ated in Medieval Europe from tl1e Italian words {malo (feminine, ma/a),

bad, + a,·ia, air} coined in tl1e mid-18th ce11tury to literally mean ''bad au·''; 1·eferring to an era when 

tl1e old 1niasmatic tl1eory of disease l1eld s\.vay and the tl1e11 mysterious and pervasive ''Ro111an

Fever'' \Vas tl1ougl1t to be caLased by inl1aling bad aii in tl1e swan1ps and 1narsl1lands. (Stedman, 

200 I; Microsoft® Encarta, 2008; I<akkilaya, 2006; Martin-Rabada & Bouza, 2004) 

Tl1is l1ighly fatal infectious disease of l1t1mru1s was found to also affect birds, reptiles, 1nonkeys, 

cl1impanzees and rodents 1011g before its causative agent was ide11tified to be a single-celled 

protozoan parasite of tl1e genL1s Plas,nodiz,111, tra11smitted by the bite of several genera of female 

mosquitoes (includi11g cz,/e""C, aedes, niansonia, cz,liseta, theobalclia and anopheline) that uniquely 

differ for eacl1 ani1nal and geograpl1ic location. (Adams, 2008; Wikipedi� 2011) 

Human malaria is a debilitating disease cl1aracterized by cl1ills, shaking (rigors), vomiting, pains 
\ 

and periodic bouts of jntense fever that has plagued global commt1nities from antiquity and 

continues to pose a major public l1ealth tl1reat i11 about l 09 cot1ntries in the 21
st centt1ry. (WHO

• 

GMP, 2011; Adams, 2008; Parle, 2009) 

2.1.Malaria through tl1e Ages: Historical Perspectives 

Malaria is an ancient disease tl1at l1as afflicted l1u1na11s tl1rol1gl1oltl l1ic;tory. Some experts clai1n it 

l1as infected l1L1mans for over 50,000years. Refere11ces to tl1e u111qt1e per1oclic fever a11d pai11 of 

malaria abound tl1rougl1 0L1t recorded l1istory begi1111i11g 2700BC in Cl1ina to tl1e early ci, ilizations 

in Rome, tl1e Middle East and Egypt. Tl1e Greek pl1ysician, 1-lippocrates, described malaria in 111s 

writings in tl1e 4 00 's BC and ti 11 date, 0L1tbreaks of 111alaria l1a\ e often been associatecl ,,•itl1 \Varfare, 

migrations, a11d otl1er societal disruptions. More soldiers are said to l1ave bee11 lost to n1alaria thnn 

to bu)Jets in tl1e \vars of tl1e 20tl1 ce11tury (Adams, 2008; Kakkilaya, 2006) 
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Malaria's association witl1 bodies of stagnant water l1as long been recognized, and civilizations as 

early ns tl1e Etruscans ( l st 1 OOOBC) drained marsl1es and swan1ps in an effort to combat the disease.

Tl1e fust effective malaria treat1ne11t emerged in 1638, wl1er1 Spanish Jest1it missionaries brought 

cincl1ona barl< (tl1e source of qui11ine) baclc to Et1rope from Soutl1 America (the Andes in Peru)., 

To11ic \Vater, whicl1 contai11s ql1inine, was developed in an attempt to malce the drug more palatable . 

But, tl1e active i11gredie11t, qui 11i 11e, was 11ot lmown t111til it was isolated in 1820 by Frencl1 chemists 

Pierre Josepl1 Pelletier a1 1d Josepl1 Bie1 1ai 1ne CaventOll. In 1921-22, a fisl1 called Gambitsia a/finis

or mosquitofisl1 was released into water collectio11s for its larvivorous l1abits ancl was found useful 

in the control of mosquitoes in California. The less toxic chloroquine replaced quinine in the 20rn

century until resistance e1nerged a11d artemisi11in, discovered by tl1e CJ1inese in the l 970s, is now 

tl1e recommended treatment for falcipartlm 1nalaria. (I(hl(lcilaya, 2006; WikiJ)ed1a, 2011) 

However, tl1e exact cause of n1alaria was 11ot 11nderstood t1ntil tl1e closing years of tl1e 19tl1 century. 

In 1880 (November 61h
), a French army surgeon, Charles Alphonse Laveran, working in a military 

hospital in Constantine, Algeria identified the malaria parasite for the first time in the blood of a 
• 

patient and he was avvarded the I 90 7 Nobel prize for physiology and medicine. (W iki ped ia, 2 0 I I )  

The malaria parasite was named plasmocliitm by Italian scientist Ettore Marchiafava and Angelo 

Celli in 1885. Anotl1er Jtalian, Dr. Giovanni Battista Grassi in 1 898 isolated and s110\ved 

pl as modi um could only be transn1 i tted by female an oph eli ne 111 osq u i to to rn an. Same year ( I 8 9 8), 
\ 

Sir Ronald Ross, a Scortisl1 pl1ysicia11, \.\Orking in tl1e Presidency Ge11eral I Iospital i11 Calcutta, 

India identified & isolated plas111odii1m fron1 the 1 11idgt1l a11d salivary gland of Cttlex mosquitoes 

feeding on infected birds, described the complete hfe cycle of the parasite in mo5qu1toes and 

de1nonstrated that tl1e par,1site is trans,nitted from l1t1man to l1u1nan by a ,,ector, tl1e female 

Anopheles mosquito. Ross v.a� awarded the 1902 Nobel PriLe in phy�iology or 1nedicine (Adan1s, 

2008; Kakkilaya, 2006) 
• 

In 2002) the genome of Plas111oc/1z11n falcipa, 11m and otl1er malaria para51tes ,,ras deciphered by an 

international team of scientist tl1al l1ope to use tl1e informatio11 gained i11 des1g11i11g n1ore ettective
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antimalarial drugs and vacci 11es. Scie11tists l1ave also decoded the genome seqt1ence of Anopheles. 

gambiae, one of tl1e most co111mon 1nalaria mosquitoes. Insecticides that target specific proteins 

prodLtced by one o,� more ge11es in tl1is mosquito's genome n1ay 011e day be tised to control and 

possibly elirninate mosquitoes from many areas. (Adams, 2008) 

• 

In 2011, Agna11dj i et al pttbl isl1ed the First Results of a Pl1ase 3 Trial of RTS,S I ASO 1 Malaria 
t 

t 

Vaccine i11 Africa11 Cl1ildre11 . No n1alaria vacci11e developn1ent effort has ever gone tl1at far and if 

the early findi11gs are sustai11ed by tl1e e11d of tl1e trial in 2014, WHO pron1ised to ensure its 

deployment by 2015.

Today, malaria is see11, not just as an infectiot1s disease associated witl1 poverty but, as a cat1se and 

consequence of poverty. It l1as been a major l1indra11ce to socio-economic development of affected 

regions st1cl1 tl1at the slo,v eco11omic a11d demograpl1ic transition in sub-Sahara Africa has been 

largely anribt1ted to n1alaria. Moreso, tl1at tl1e pains dt1e to malaria t1nder stt1dy play a key role in the 

disease burde11. (Gallup & Sacl1s, 2000; Ji1nol1, Sofola, Petu, & Okorosobo, 2007; WI-IO GMP, 

\ 
2011) 

2.2.Epidemiology of Human Malaria

Malaria occL1rs worldwide bL1t, it is ende1nic to a broad band of tropical and sub-tropical countries 

around tl1e equator, span11 ing al I co11tinents \Vitl1 tl1e greatest burden afflicting tl1e poorest of people 

in the poorer nations thereby, defining under-development and poverty. Precise statistics remain a 

challenge as many cases occL1r i11 rural areas wl1ere people do not l1ave access to l1ospitals or the 

1neans to afford l1ealtl1care and tl1e healtl1 system is ,veakest I lence, majority of cases are 

undocume11ted making it difficult to estimate tl1e exact in1pacl of cl disease tl1at some e"-pert 

co11sider as one of tl1e greatest scoL1rge of tl1e developi11g \vorld. (C,l11ff, 2006; WI-IO, 2007) 

2.2.1. Aetiology of Malaria 

Malaria in mai1 is usually caused by four distinct species of tl1e n1alaria parasite· Plas111odi1,n1 viva\", 

P ovale, P n-1alar1ae and P falcipar11n1 P Vivax l1as the ,videst global geograpl1ic d1slr1bt1t1011 and 
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a11tima)arjal drugs and vacci11es. Scie11tists l1ave also decoded tl1e genome seqt1ence of Anopheles. 

gan1biae, one of tl1e most comn1on n1alaria 1nosquitoes. Insecticides that target specific proteins 

produced by one 01· more genes in this mosquito's genome may one day be used to control and 

possibly elimi11ate mosquitoes fro1n many areas. (Adams, 2008) 

In 2011, Ag11andji et al pt1blisl1ed tl1e First Rest1lts of a Pl1ase 3 Trial of RTS,S / ASOl Malaria 
I 
I 

Vaccine in African Cl1ildre11. No 111alaria vacci11e developn1e11t effort has ever gone tl1at far and if 

the early findi11gs are sustained by tl1e end of the trial i11 2014, WHO promised to ensure its 

deployment by 2015. 

Today, malaria is seen, not jt1st as an infectious disease associated with poverty but, as a cause and 

conseque11ce of poverty. It J1as been a major l1i11drance to socio-economic development of affected 

regions st1cl1 tl1at the slo,v eco11omic a11d demograpl1ic transition in st1b-Sabara Africa has been 

largely attributed to 1nalaria. Moreso, tl1at the pains dt1e to malaria under study play a key role in the 

disease burden. (Gallup & Sacl1s, 2000; Ji1nol1, Sofola, Petu, & Okorosobo, 2007; WHO GMP, 

2011) 

2.2.Epidemiology of Human Malaria 

\ 
' 

Malaria occurs v-'orld\:vide bt1t, it is e11de1n1c to a broad band of tropical and st1b-tropical cot1ntries 

around the equator, spa11ning alJ continents \Vitl1 tl1e greatest bt1rden afflicting tl1e poorest of people 

in the poorer nations tl1ereby, de fin i11g under-develop1ne11t and poverty. Precise statistics ren,ain a 

challenge as many cases occt1r in rural areas \VJ1ere people do not l1ave access to l1o�p1tal<i or the 

means to afford J1ealtl1care a11d ll1e J1ealtl1 system is \Veal-..est. 1-Ience, n1aJor1ty of cases are 

undocumented ,naking it difficult to esti1nate tl1e exact impact of a disease tl1at some e'\.pert 

consider as one of tl1e greatest scot1rge of tl1e developing \Vorld (Sl1iff� 2006; \\1 110, 2007) 

2.2.1. Aetiology of Mala 1·ia 

Malaria in man js usually cat1sed by four disti11ct species of tl1e malaria parasite: Pla�1nodiu1n \'l\'a,·, 

P. ovate, P 1nalar1ae a,1d P. falcipar111n. P. f/fvax l1as tl1e \\lidest global geograpl1ic distribt1tio11 and
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antimalarial drttgs and vacci11es. Scientists l1ave also decoded tl1e genome seqt1ence of Anopheles. 

gambiae, one of tl1e most con1n1011 malaria mosquitoes. Insecticides that target specific proteins 

produced by one or more genes in tl1is mosquito's genome may one day be used to control and 

possibly eliminate mosquitoes fro1n many areas. (Adams, 2008) 

In 2011, Agnandji et al pt1bJisl1ed tl1e First Rest1lts of a PJ1ase 3 Trial of RTS,S /ASOl Malaria 

\ 
. 

Vaccine i11 Africa11 Children. No 111alaria vaccine developn1ent effort has ever go11e that far and if

the early fi11dings are sL1stai11ed by tl1e e11d of tl1e trial i11 2014, WHO promised to ensure its 

deployment by 20 I 5.

Today, malaria is seen, not just as an i11fectio11s disease associated with poverty but, as a cause and 

consequence of poverty. It l1as been a major I1i11drance to socio-economic development of affected 

regions st1cl1 tl1at the slo,v eco11omic a11d demographic transition in sub-Sahara Africa has been 

largely attributed to 1nalaria Moreso, tl1at tl1e pains dt1e to malaria under study play a key role in the 

disease burden. (Gallup & Sacl1s, 2000; Ji1nol1, Sofola, Petu, & Okorosobo, 2007; WI-IO GlvfP, 

2011) 

2.2.Epidemiology of Hun1an Malaria 

\ : 

Malaria occurs \vorld\\ ide bltt, it is e11dem ic to a broad band of tropical and st1 b-tropical cot1ntries 

around tl1e equator, spa11n i11g al I contine11ts \Villi tl1e greatest burden afflicting tl1e poorest of people 

in the poorer nations tl1ereb)', defir1 ing u11der-develop1ne11t and poverty. Precise statistics remai11 a 

challenge as many cases occttr i11 rural areas \Vl1ere people do 11ot l1avc acces5 to l105pital5 or the

means to afford J1ealtl1care and the l1ealtl·1 5ysten1 is wea�e5t. I-fence, 111ajor1t) of case� are 

undocume11ted ,naking it difficttlt to estin1ate tl1e exact in1pact of a disease tl1at 5on1c e\.pert 

consider as 011e of tl1e greatest �courge of tl1e developi11g \vorld. (<il1if'f, 2006; \\1 1-IO, 2007) 

2.2.1. Aetiology of Malaria 

Malaria in ma11 is usually cat1sed by four distinct species of tl1e malaria parasite: Plasmodi1,n1 viva-r, 

P ovale, P. 111alariae and P. falcipari1rr1. P. T1ivaA.· l1as the ,videst global geograpl1ic distril1t1tio11 tt11d 
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P. falcipari,m accot1nt ·for tl1e most severe disease a�1d almost all of the fatality resulting from

malaria. (KraL1se, 2008; WHO, 2006; I(L1mar & Clarie, 2006) 

Current evide11ce sl1ows tl1at abot1t 11 species of plas1nodiun1 can infect man btit, only 6 cause 

sig11ificant disease a11d are of pl1blic l1ealtl1 in1porta11ce viz: P. falciparz,m, P. ,nalariae, P. ovate, P. 

semiovale, P. vivax and P. lcno1vlesi. P. knowlesi ru1d P. semiovale primarily infect primates bt1t, 

l1ave been docu1ne11ted to cat1se l1t1n1an disease 1nostly i11 sot1tl1-east Asia. (Wikipedia, 2011) 

ln Nigeria, particularly Ibadan, this study location, P. falciparum was the cause of over 99.9% of

tested malaria cases in 2010. (\1/I-[0 Giv1P, 2011; NPC, NMCP & ICF Macro., 2010) • 

\ • • 

2.2.2. Transmission of Malaria 

Except for the possibility of Chi1npanzees in tropical Africa that may carry the infection with P.

111alariae, 1nan is tl1e orlly k11o"v11 reservoir o·f l1uman p1as111odia (Park,. 2009) and children are 

epidemiologically more in1portant reservoir than adult in that the parasite is more likely to achieve 

differentiation into the sexual forn1s (gametocytes needeci to infect mosquitoes) i11 children than in

ad u It. Bes ides, one person can l1a1 bot1r several species of the parasite at the sa1ne time. An on-going 

illness does not prevent anotl1er infection. (Parle, 2009; Wilcipedia, 2011) Tl1e parasites are 

transn1itted in tl1e affected popt1latio11 via tl1e following modes:

2.2.2.1. Vector Borne 

An infectjve bite of certain species of the female anopl1eline 1nosqt1itoes is tl1e 1najor n1eans by 

wl1ich malaria parasite is trans1n1tted 1n l1uman popL1latio11s As long as n1att1re, viable ga111etoc) te5 

exist in infected circulating bloocl i11 sufficient der1sity (� l 2/n1n13), 1nalaria is co1n111unicable to 

mosquitoes and back to hun1a11s '!'his insect thrives in the warm-huinid climate of the tropic, 

requiring an optimum temperature of 20-30°C (68-86°f7) and a relative humidity� 60% to survive 

Anopheline 1nosquitoes require adequate rainfall lo breed, exh1b1t a nocturnal feeding habit (dusk to 

dawn, peaks at about 1 :OOa1n) and <1re not found at altitudes above 2000-2500 metres. (Park 2009) 

\ 
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2.2.2.2. Direct T1·ansmission 

Some evidence exists of accide11ta l tra11stnission of malaria paras ite directly from person-to-person

by blood transfusion and i11 intravenous drt1g users, sucl1 tl1al, people from endemic areas sl1ould not

be accepted as blood do11ors u11ti l 3years afterwards. Tl1e parasites can keep tl1eir infective activity

\ 

up to 14 days i11 blood bo·ttles stored at -4°C. (Parl<, 2009)
• 

2.2.2.3. Conge11ital Transn1ission 

Rarely, malaria has been proven to be congenitally transmitted from an infected mother to her 

newborn and in-utero. Hence, 1nalaria remains a significant cause of spontaneous abortion, intra: 

uterine growth retardation (TUGR), still-biI1h and pre1nature labour in endemic nations. (Park, 2009) 

2.2.3. Malat"ia Distrib11tion 

Malaria affects persons of all ages bt1t, cl1ildren tmder 5 years and pregt1ant women (especiall�,:, 

\ 
primigravida) are most susceptible, resulting in their vulnerability to the most severe form of the

disease and accounting for the l1igl1est n1ortality. (Parle, 2009)

Males are more frequently exposed tl1a11 females by occt1pation, lifestyle and cultural roles. Malaria 

is predominantly a rural disease close ly related to agricultural practices, sleeping out of doors, 

non1adism and refusal to accept person,1 I protection 1neast1res (Parle, 2009) . 
• 

• 

In enden1ic communities, malaria tra11sm1ssio11 is stable bttt, tl1ere tasually exist varying levels of 

herd immunity depending on tl1e level of stability and i11tensity (l1igl1 or low) of transmiss1on or the 

degree of endemicity (Holo-, 1 lyper-, Meso-, Hypo- endemic) Ne\vborns ha\ e considerable 

resistance to P falciparu,11 in tl1e first 3-5 montt1s of life dt1e to tl1e l1igl1 co11ce11tration of foetal 

haemoglobin and persisting 1naternal lgG that suppre�scs P. fl1/cipan1111 development (Wik.1ped1a, 

2011; Park, 2009) Persons ,vith genotype AS or G luco!>e-6-Pho�phate Deh� drogenru.e (G6PD) 

enzyme deficiency or tha la�sen1ia have 1nilder fnlciparum disease. Also, people ,v1thout the Duff) 

antigen on their red cell surfaces (1nostly Africans) are resistant to P. vivax infection. (Park, 2009) 
' 
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• 

Housfng play a critical role i11 111�1lru·ia trans1nissio11 as tJ1e disease is known to be acqt1ired often 

ti1nes from mosqt1ito bites ,vitl1i11 l10L1ses. Poorly ve11tilated a11d ill-lighted rooms provide ideal 

• 

resting places for mosqt1itoes. (Parle, 2009) 

Suitable environtnental conditio11s for tl1e survival and breeding of mosquitoes are essential for the 

prevalence of malaria i11 a11y con1111t111ity. Tl1e warm temperature (20-30 °C), higl1 l1umidity (�60%), 

adequate rainfall, abundance of vegetation and breedi11g sites in tl1e tropics and sub-tropjcs 

inclL1ding Ibadan, Nigeria acco1111L for tl1e endemicity of 1nalaria in tl1ese regions. (Park, 2009) 

\ 

2.2.3 .1.1. Tl1e Global Pict111·c 

Tl1e WHO World Malaria Report 2011 says tl1ere were I 06 cou11tries malaria endemic nations a11d 

99 l1ad on-goi11g transmissio11 tl1al !Jttt abot1t 3 .3 billion people at risl< in all continents. 

There were 216 million cases of' n1nlaria i11 2010 (range 149-274 million) rest1lting in 655� 000 

deatl1s (range 537,000-907,000), 86% of tl1ose l(illed were cl1ildren tinder five (5) years and 9lo/o 

of all malaria deaths occurred in WI-IO Africa11 Region. (WHO GMP, 2011) 

Globally, est 11nated malaria i11c i clence clropped by 1 7% a11d mortality fell by 25o/o in 2010 as 

co1npared to 2000. Abot1t 43 coL111tries recorded deci·eases of more than 50o/o in tl1e number of 

malaria cases behveen 2000 a11d 20 l 0. Anotl1er 8 cot111tries recorded decreases of more tl1an 25%. 

Also, EL1rope (99%), America (5',o/o), Western Pacific (423/o) and Africa11 Region (33°/o) made tl1e 

largest percentage reductio11� i11 111ort,ll ity i11 tl1at order (WI 10 GM P, 2011) 

More so, tl1e malaria map is sl1ri11l<.1ng progressively Ur1itecl Arab Emirate \\as out 1n 2007, 

Morocco & Turk1ne11 ista11 i11 20 I O ru1cl Arme11 ia ,vas certi fiecl n1alaria free in 2011; 1naki11g it four 

(4) countries in 5 years. (WLIO GMJ>, ?011)

• 

Despite, Arte1nisinin monotl1erapy res1sta11ce 1Jersists in tl1e Mek.or,g Regio11 \\'hile 111sectic1dt! 

resistance is expa11ding rap1dl)'· 1:orly five (45) cot1ntries arot1ncl the \\'Orld l1a,e identified 

resista11ce to at least one of tl1e fottr classes of i11secticides t1sed for n1alaria ,,ector control n11d 27 of 

tl1ese are in sub-Sal1aran Africa. 
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Still, fundi11g pose the greatest cl1allenge as an estimated $32billio11 is needed to acl1ieve zero 

11,alaria dent)1 by 2015 according to African Leaders Malaria Allia11ce (ALMA) & tl1e UN (2012). 

2.2.3.2. The Sub-Sal1a1·a AI·1·ic·a Outlool{ • 

Tl1e WHO African Regio11 accot111ted for 81 % of global malaria cases and 91 o/o of malaria deatl1s in

2010. Six cot1ntries in tl1is region (Nigeria, tl1e Democratic Republic of Congo, Burkina Faso, 

Mozambique, Cote d'Ivoire a11d Mali) accot1nted for 60o/o (390,000) o·f all malaria deatl1s in 2010. In 

addition, Sub-SaJ1aran Africa accou11t for 27 of all 45 countries globally witl1 resistance to 

insecticides tised for malaria vector co11trol. (WHO GMP, 2011) 

However, tl1is regio11 acl1ieved abot1t 3 3% reduction in malaria 1nortality between 2000 and 2010 . 
• 

Tl1e number of long-lasting insecticidal nets (LLINs) delivered to malaria-e11demic countries in sub­

Saharan Africa increased from 88.5 111illion i11 2009 to\145 million in 2010 (63·.8%) st1cl1 tl1at, fron1 

2008-2010, 290 million insecticide treated bed11ets (11Ns) were delivered to the region. An 

estimated 50°/o of housel1olds i 11 sub-Saharan Africa now l1ave at least one bed net and 96% of 

persons with access used it. Diagnostic testing rate in the public sector in the WHO African Region 

rose from 20% in 2005 to 45o/o in 2010 and no Arte1nisin resistance is reported yet in this regio11. 

(WHO GMP, 2011) 

Malaria is said to contribute 111 L1cl1 to the cycle of poverty a11d limit economic developme11t in 

Africa wJ1ere, an estimated $12 111illio11 is directly lost per anntam and co11siderably more is lost in 

economic gro\vtl1. (Gallup & Sacl1s, 2000) 

2.2.3 .3. Tl1e Nigeria Sit11ation

Almost alJ of Nigeria's ove1 158 111ill1on peo1Jle live in malaria h1gl1 transmission areas (1.e. �1 case 

of malaria / 1000 populatio11) a11tl trftnsmiss1011 i11tens1ty is distribt1ted Ltn-e, enl) fron1 tl1e coastal 

mangrove swainps through the Rain forest belt to the savannahs (Guinea, Sudan, Sahel) and along 

tl1e Niger and Be11ue river cour�e::, a11d tribtttaries (\1/T-10 GMP, 2011) 
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Still, funding pose the greatest cl1alJenge as an estimated $32bil1io11 is needed to acl1ieve zero 

n,alaria deatl1 by 2015 according to Africa11 Leaders Malaria AUia11ce (ALMA) & tl1e UN (2012). 

2.2.3.2. Tl1e Sub-Sahara Africa Outlook • 

Tl1e WHO African Regio11 accou11tecl for 81 o/o of global malaria cases and 91 o/o of malaria deatJ1s in 

2010. Six cot1ntries in tl1is region (Nigeria, tl1e Democratic Republic of Congo, Bt1rkina Faso, 

Mozan1bique, Cote d'Ivoire ar,d Mali) accot1nted for 60o/o (390,000) of all malaria deatl1s in 2010. In 

addition, Sub-Sal1aran Africa accot1t1t for 27 of all 45 countries globally witl1 resistance to 

insecticides tised for malaria vector co11trol. (WHO GMP, 2011) 

However, tl1is regio11 acl1 ieved abot1t 3 3% redl1ction in 1nalaria mortality between 2000 and 2010 . 
• 

Tl1e number of long-lasti11g i11sect icidal nets (LLINs) delivered to malaria-e11demic cot1ntries in sub­

Sal1aran Africa increased from 88.5 111illion i11 2009 to\145 million in 2010 (63·.8%) st1ch tl1at, from 

2008-2010, 290 million i11secticide treated bed11ets (ITNs) were delivered to the region. An 

estimated 503/o of housel1olds i11 sub-Saharru1 Afi·ica now l1ave at least one bed net and 96% of 

persons with access used it. Diagnostic testing rate in the public sector in the WHO African Region 

rose from 20o/o in 2005 to 453/o i11 2010 and no Artemisin resistance is reported yet in tl1is region. 

(WHO GMP, 2011) 

Malaria is said to contribute 1nt1cl1 to tl1e cycle o[ poverty a11d li111it economic developme11t in 

Africa where, an estimated $12 1nillio11 1s directly lost per anntim and considerably more is lost in 

economic growtl1. (Gallup & Sacl1s, 2000) 

2.2.3.3. Tl1e Nigeria Sit11ation

Almost all of Nigeria's over 158 111illion people live in 111alaria l1igl1 transmission areas (1 e. �l case 

of malaria / 1000 populat1011) a11ll tri1n!:>mtssio11 i11te11sity is distr1bt1ted u11-ever1l}1 fron1 tl1e coastal 

mangrove swan1ps through the R,un forest belt to the savannahs (Guinea, udan, ahel) and along 

tl1e Niger and Be11ue river course::; a11d tribt1tar1es (Vv ITO GMP, 2011) 
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• 

TI,e vectors of malaria seen in Nigeria include several species of tl1e anopl1eline 1nosquitoes sucl1 as 

A11opheles gambiae, A. arabien�·iJ', A. fi,nesti,s, A. Moucheti, A. melas, and A. nili. Tl1e ca11sative 

age11t is P. falciparum in over 99.9% of cases but, P. viva.x ar1d otl1er infection do occ11r, very rarely. 

(WHO GMP, 20 11) 

Nigeria sl1ares about a quarter of tl1e sl1b-Sal1ara Africa malaria burden. 44o/o (290,000) of all global 

malaria deatl1s it1 20 1 0 occt1rred in Nigeria and Co11go DR. Tl1e 2010 Nigeria Malaria Indicator 
\ 

St1rvey (NMIS) reported tl1at 42°/o of children aged 6-591nontl1s l1ad malaria by microscopy test; 

and tl1at tl1e prevalence increases vvitl1 age (about 28% in tl1e 6-8 montl1s old to 49% in the 48-59

months olds). (NPC, NMCP & ICF Macro., 2010; WHO GMP, 2011) 

Overall, 1nalaria prevalence i11 cl1i ldren ranges from 28% in Sot1tl1 East zone to 56o/o in North West 

zone sucl1 that it accot1nts for O\ er 60o/o ot1tpatient visits to l1ealtl1 facilities, 30% childl1ood deatl1, 

25o/o infant death and 11 °/4 111ater11al deatl1; mal<ir1g it tl1e 11111nber one killer of children u11der Syears 

(2009) and consistently ranking a1no11g tl1e tl1ree 111ost co1nmon cause of death for all ages. (NMCP, 

Nigeria, 2012� NPC, NMCP & 1cr Macro., 2010 ; NPC & ICF Macro., 2009; Wl-10 GMP, 2011) 

\ 

Current national control strategy focL1ses on i11tegrated vector control and pro1npt case management 

will1 Artern1sin-based Combi11ation tl1erapy. Over 46.8million LLINs have been delivered to

Nigeria and distributed i11 30 states (tl1is is tl1e largest to any cou11try in tl1e world). Almost 30% of 

Under-5 year children slept u11der a11 ITN tl1e nigl1t before tl1e 2010 NM1S survey (A five-fold 

increase si11ce 2008). Ownersl1ip of I J"Ns is l11gher tl1an tl1e proportion of cl1ildren usi11g tl1en1 a11d 

only 13% of pregnant wo1ne11 recei\ed two or more doses of tl1e very-1n1portnnt Intermittent 

Preve11tive Treatment (IPT) \\ itl1 <.,L1lpl1adox111e-Pyri111etl1amine (Fans1dar) duri11g pregnanc). (\VHO 

GMP, 20 11, NMCP, Nigeria, 20 I 1) 
I 

I 

In Nigeria, the economic losses due to malaria annually 1s esti1nated Lo be about by 132 billion 

Naira in for1n of treat1ne11t costs, prevention, loss of 1na11-l1ot1rs, etc that can be attributed to the pain 

and fever due to tl1e disease. (NMCP, Nigeria, 2012) 
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\
, 
• 

2.3. Malaria Pathogenesis a11cl }>atbology (The Malaria Life Cycle): 

Tl1e prodt1ctio11 of disease by Plasmodiu1n spp. is complex and not fttlly understood. Tl1e 

patl1ogenesis of malaria is tigl1tly l<nitted witl1 tl1e life cycle of tl1e plasmodittm parasite in man; and' 

current kno,vledge of tl1e patl1ologic processes u1volved is very far from being complete especially, 

as it pertai11s to tl1e exact 111ecl1a11isn1 of tl1e pain see11 (McAda1n & Sharpe, 2005; Gilles, 2002; 

• 

Martin-Rabada & Bouza, 2004). 

Typically, l1t11na11 i11fection begins ,;yitl1 tl1e inoct1lation of sporozoites into tl1e inter-vascular skin 

matrix by infected fe111ale a11opl1eles mosqt1itoes. Tl1e sporozoites (110w refe1·red to as tl1e skin stage 
\ 

of tl1e parasite) transverses se\1eral epitl1elial cells a11d t111dergo i1nmu11ologic cl1anges in the skin for 

about 5-8 minutes to evade recognition and e11gt1lfment as well as st1ppress immt1ne response before 

entry into tl1e circulatio11 s11cl1 tl1at an on-going in·fection does not prevent a new infection 

(Gt1ilbride, Guilbride, & Ga,\ li11sl'-1, 2012). 

Within 30-mi11utes, most of tl1e i11oculated sporozoites will have reacl1ed tl1e liver where tl1ey 

in\1ade hepatocytes a11d u11dergo n1ultiplicatio11 for about a week (8-30 days) to release several 

thousands of merozoites i11to tl1c circulatio11. Eacl1 sporozoite transverses several l1epatic cells 

before replicating in one and rL11)lt11es it to release merozoites. In abot1t one hour after an infective 
I 

I 

mosquito bite, no sporozoiles \1' ill be found in tl1e peripl1eral circulatio11. (Gt1ilbride, Gt1ilbride, & 

Gawlinski, 2012; Wikipedia, 2011; Gilles, 2002) 

Merozoites released fro1n tl1e exo-c:rytJ1rocyt1c (l1epatic) stage escape from tl1e liver t111detected after 

being wrapped in tl1e cell me111br,111e of tl1e l1epatocytes. r1-11ey i11vade erythroc)·tes, \Vl1ere they gro,, 

(trophozoites) and divide (st-l11Lc.,11ls) to release 1nore 111ero701tes, in t11e e 1)1tl1roc)rtic C.) c...le. P. ,1iva.\ 

selectively i11f ects reticu locytes but, P. falcipc11· L1t11 infect a 11 5tages o t� red cells (� lt.Acla,11 "-\!. 

Sharpe, 2005; Miller, Good, & M ilo11, I 994, Par)\'., 2009) 
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Son1e P. vivax and P.ovale sporozoites do not immediately develop into the erythrocytic stage 
• 

merozoites bL1t, instead p1�oducc l1ypnozoites t11at remain dormant in the liver cells tbr several 

montl1s, up to 3years. These l1y1J11ozoites later reactivate, produce merozoites and cattse a relapse. 

Tl1ey also account for tl1e long inct1bation periods of tl1ese species. (Wikipedia, 2011) 

Tl1e liver stages are not rcspo11sible for any d1sense. T11e pathological cl1anges tn malaria are related 

to tl1e dcvelop1nc11t of asext1al 11,,r,1siles in tl1e blood. Tl1e pathogenic processes occur dt1ring 

repeated cycles of develop1ne11tol stages of tl1e parasites i11 erytl1rocytes. During tl1is stage, 

cytokines are re lensed by i n1111 L111oco1n pete11t eel Is i11 a l1 igt, ly regulated fasl1 ion and periodic

an1plification of parasite po1)t1latic11 occurs tl1at ,nay e11l1ance the probability of differentiation i11to 

gan1etocytes (tl1e stage i11 fectiot1s to 111osquitoes) in tl1e peripl1eral vasct1lar beds. All tl1ese factors 

synchronize to yield impaired n1icrocirculation that ,nay explain the generalized muscular aches 

fro111 l1ypoxia a11cl tl1e l1ae111olytie a11,1e111ia fron1 red cell use-tap and lysis. (Miller, Good, & Milon, 

1994; Gilles, 2002� McAcln111 c.� Sl1n1 t)C, 2005) 
'•

In P fa/c1par11111 infections, the 1nu1td:1ceted nature of the interaction bet,veen the erythrocyte, the 

l1ost in1rnu11e systen1 a11d tl1c 1),1r,1site 1s central to tl1e pnll1ogenesis of severe malaria and rest1lts in 

n1ecl1a11ical ,,11d rl1eological cl1a11i;cs to tl1e infected erytJ1rocyte. P fa/cipan1n1 l1as a S(Jecial ability 

to cat1se cytoadl1ere11ce to ,1e11ot1� e11(lotl1e Ii t1n1 of paras itized erytl1rocytes w itl1 matl.1ri11g parasites 

until tl1ey are released to 111\1,,cle otl1cr erytl1rocytes. Tl1ese n1odifications lead to knob protrusions, 

cytoadherence and rosette forn1at1on of infected red cells that account for their sequestration and 

otl1er l1aen1orrl1agic co1nplicatio11s see11. Tl1e release of malaria a11tige11s, pigment and toxins (being 

implicated as hae1nozoin, a bro,vnish-green pigment and bye-product of hae1noglobin used up by 

the parasites) give rise to a cascade or pathological events. Cytokines (especially, 1NF-a, IL-6 and 

IL- I) released during the erythrocyt ic stage account for the fever, chills and possibly some of the 

pains and other sympto1natology seen in the disease by regulating immune-co1npetent cells to

secrete otl1er cl1e1nical n1ed iators I il(e l11terf eron-y (IFN-y ). (Gilles, 2002; Gui I bride, Guilbride, & 

Gawlinsl<i, 201 2; Miller, Good, & Mi 1011, 1994) 
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\
i 

2.4.Clinical Featu1·es of Malaria: Symptomatology 

Malaria must be suspected in a11y febrile patient wl10 l1as bee11 in an endemic area in tl1e previous 

tl1ree years. Before tl1e 011set of fever, no11-specific sympto1ns sucl1 as malaise, l1eadacl1e, myalgia, 

fatigue, abdominal discomfort, dry cot1gl1, nat1sea, vomiting and diarrl1ea can occur, misleading tl1e

diagnosis. (Kun1ar & Clark, 2006; Ada1ns, 2008) 

Fever, tl1e l1alln1ark of 1nalar ia, t1st1al ly develops 2 weel<.s after tl1e i11fective bite , and in 95% of 

cases withi11 tl1e first 6 vleel<s a11d occasio11ally may follow the classic paroxys1nal patterns: qt1artan

pattern (peaks on days 1, 4, 7, etc.) - cl1aracteristic of P. n1alariae; or tl1e tertian pattern of fever 

(peaks 011 day l ,  3, 5, etc.) - cl1aracteristic of all otl1er species. Tl1e absence of a typical fever 

pattern does not exclude a diagno 1s of malaria. (Adams, 2008; Gilles, 2002) 

Physical exa1nination of a 1nalaria patient may reveal signs like tachycardia, splenomegaly, liver 

enlargement and jaundice. Malaria does not cause lymph node enlargement. In uncomplicated 

malaria, discrete I1emolytic anemia, let1l<openia and tl1rombocytopenia and other minor 

abno1111alit1es of routine labor�tlory tests are t1st1al. (l(u1nar & Clari<. 2006; Krause, 2008; 

Wikipedia, 2011) 
\ 

However, complications do oc.ct,r as a rest1lt of n1alaria infectio11. Usually, persons infected ,v1tl1 

Plasmodium spp. other tl1a11 P jc1/c11Jc11·11111 rarely die of tl1e i11fect1on in tl1e developed ,vorld The 

fatalities caused by 'be11ign' malaria are ttst1ally related to seve,e cl1ronic ane111ia or ruptl1re of an 

enlarged spleen. Patients infected ,vith P rnalariae may develop nephrotic syndrome On the other 

hand, P. falciparun1 infection n1ust always be considered a life-threatening condition. This n1akes 

the definitio11 of severe or co1111JI icated malaria co11trovers ial. On prac11ca l grot1nds, in de, eloped 

countries wl1ere malaria 1s 11ot e11clen1ic, tl1e practice is to treat every patient ,,,110 l1as P. falciJJari,,,z 

malaria as a11 inpat1e11t. I 11trave11ot1s treat1nent is prescribed if' 1l1e patient is seriot1�l) 1 ll regard le�� 

of strict fulfillment of tl,e WHO clefin111on of �evere 1nalar1a (\\ orld l lealtl1 Orgnnizatio11, 2006; 

Kumar & Clark, 2006) 
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An important co1nplication of acute falciparum malaria is central nervous system (CNS) 

involvement (cerebral 1nalaria). Cerebral malaria is defined st1·ictly as u11rousable coma in a 

diagnosed n1alaria patient. Less se,,ere neurologic 1nanifestations are com1non, and l1igl1 fever alone 

can cause confusion and delirit1111 and, in children, s�izures. In cerebral malaria, focal signs are 

unco1nmon and pl1ysical exa111i11ation s110,vs synm1etric encepl1alopathy. Cerebrospinal f1t1id (CSF) 

is usually ur,reveali11g. Untreated cerebral malaria is uniformly fatal. If adequately treated, the 

mortality ranges fro1n 15 to 25%. Tl1ere are persiste11t net1rologic sequelae i11 10% of childre11 and 

3% of adults. (K111nar & Clari<, 2006; I<..rause, 2008) 

A rare complicatio11 called post111alaria 11et1rologic sy11drome l1as bee11 defined in patients recently 

recovered from P. falcipa,·11111 n1alaria wl10 l1ave negative blood films at tl1e ti1ne of onset of 

neurological or neuropsychiatric ;,y1nptoms. Clinical manifestations emerge a few days or weeks 

after recovery from malaria a11d can be confused wit�1 1nefloquine neurotoxicity. Non-neurologic 

complications of malaria include renal failure, heart failure, acute pulmonary edema, adult 

respiratory distress syndrome, shock, coagulation disorders, severe anemia, hypoglycemia, 

metabolic acidosis, drug-related toxicity, malaria relapses and malarial l1yper-reactive syndrome. 

Tropical splenomegaly or hyper-reactive 1nalarial syndrome is occasionally seen in countries where 

malaria is endemic. It is defi11ed ,1s tl1e presence of a11 e11larged spleen (often massive), raised IgM 

levels and 11 igl1 levels of ar1tiplasmod it11n a11tibod ies i11 patie11ts wl10 have negative sn1ears for 

Plasmodium spp. and for ,-i.1110111 110 otl1er cause of sple110111egaly can be elicited. (McAdam & 

Sharpe, 2005; Wikipedia, 201 \! Gille�. 2002) 

Frequent recurrence 1s one coin plication of malaria that 1s e;,calating the burden of the d1sea5e and 

it could due to relapse, recrL1desce11ce or drug resistance. Rcl,1p�c i!.) dcfi11ecl as tl1e reappearance of 

malaria originating from donnant liver sch1zonts, whereas rccrudc ccncc is the reappearance of 

disease after a partially effective tre,1t111ent. Relapses can be expected in SO'ro of patients � 110 l1ave 

P vivax or P ovale infectio11 wl10 do not receive primnquine. (\Vikipedia, 2011) 

• 
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2.4.1. Pain: ,vhat it is? 

Pain is a11 unpleasa11t se11satio11 tl1at ca11 be de[med 011ly in tJ1e ter1ns of what tl1e person

experie11cing it says it is. Diclci11s011 ( 1988) states ''Pain is a st1bjective sensation and therefore pain· 

is wl1at tl1e individual says it is and 11ot wl1at otl1ers tl1i11k it  shol1ld be''. (Dickinson, 1998) 

Tl1e most popular definitio11 is tl1at give11 by tl1e International Association for tl1e Study of Pai11 

(IASP). IASP defined pain as "an unpleasant sensory and e1notional experience that is primarily 

associated \Vitl1 actt1al or pote11tia I t issl1e damage or dpscribed in ter1ns of suoh damage, or both." 

(American Medical Associatio11, 201 O; Cl1ap1nan & Syrjala, 2001) 

• 

Tl1ose definitions recognize pai11 as a perception a11d not necessarily a se11sation. In that ligl1t, pain 

may or may not correlate with an identifiable source of injury. Another i1nportant implication of 

tl1is is tl1at: It is almost al,va)'S best to believe tl1at tl1e patient is experiencing wl1at is being reported. 

Because tl1ere is no objecti,·e i1 1dicator for pain, experts agree tl1at tl1e best clinical approacl1 in most 

circumstances is to assun1e tJ1at tl1e patient is reporti11g a trt1e experience, even in tl1e absence of a

clear explanation. The risk that rare cases of malingering or factitious disorder may lead the 

credulous physician to initial error is 1nore than balancrd by the benefits associated with a stance of

compassionate acceptance and concern. (Chap1nan, 200 I; American Medical Association, 20 I 0) 

011e influential model described pain in terms of tJ1ree J1ierarcl1ical levels: a sensory-discriminative 

component (e.g., location, intensity, quality), a n1otivational-affective con1poncnt (e.g., depression, 

anxiety), and a cognitive-evaluative co1nponent (e.g., thoughts concerning the cause and 

significance of the pain). In all cases, the reallty that pain 1s a percepllon 1nd1cate� the potenttal for 

profound influence of psycholog1cal and emotional factors, cognitions, and varied external events 

(A1nerican Medical Associatio11, 20 I 0) 

2.4.1. l. Patl1ophysiology <>i' ]lain

• 

Tl1e activity in tl1e body's ··noctceptive'' systen1, ,vl1icl1 ser1ses noxiot1s stimuli and generates a 

physiological and behavioral response, can be 1n1t1ated by injury and sustained bv neuroplasttc 
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• 

cl1anges even afier healing. It's important to note that activity in this system can occur in tl1e 

absence of ru1y discrete inJtlfi}' but in association \rVith a recognizable disease (as may be ascribed to

pain seen in infectious diseases sucl, as malaria). (A�erican Medical Association, 20 l O; Coda & 

8011 ica, 200 I) 

Significant strides l1ave been 1nt1de in t1nderstanding the neuropl1ysiology and neurochemistry of the 

systems ti-lat lra11smit a11d anodul,llC information about noxious events. Also, mucl1 is known about 

act1le in na111111atio11, wl1 icl1 coin 111011 ly drives tl1ese neural processes. ln contrast, relatively 1 ittle is 

lcr1own abot1t tl1e exacL pal11opl1)'S io logy u11derlying 1nost p,li11 syl1dromcs especially, tl1nt seen i11

in feet ious cf is eases I il<e 111a lnr ia. No11etl1elcss, experts agree tl1at clinical cl1aracteristics can be used 

to broadly divide pair1 sy11clrt>111es into nociceptive, ncuropatl1ic, psycl1ogc11ic, mixecl, or
• 

I

illiopatl1ic pai11. (Arner1ca11 Meclicnl Association, 2010; Wikipedia, 2011; Turk & Okifuji, 2001)

2.4.1.1.1 Nociccptivc }">,1in Mccl1a11isms: Clinically, pain can be labelled ''nociceptive'' if tl1e 

pain is due to ongoing activation of !he nocicep!lve system by tissue injury. Tissue injury activates 

prin1ary afferent neurons called noc1ceptors, ,vhich are small dian1eter afferent neurons (with A­

della a11d C-fibers) tl1at respo11d to 110\.iot1s sti1nul1 a11d are fottnd in sl<in, 1nuscle, joints, and s01ne 

visceral tisst1es. Tl1ese fibers l1ave specific receptors tl1at n1ay be responsible for noxious me­

cl,an ical, cl1en1 ic,11 or tl1e1111nl �t 1111 t1 Ii. Prest1n1abl), 11ocicept ive processes I inked to noxiot1s events 

involving son1atic or viscer,ll st1 t1ctt1res begin ,vitl1 activation of tl,ese specific receptors, wl1icl1 

leads to tra11sdt1ction, tl1c JJrocess by wl1icl1 exposure to a st1fficient stimulus prodt1ces 

depolarization of the peri phe rn I nerve. ( A 1n eri can Medi cal Association, 2 0 I O; Wi kipedi a, 2011) 
• 

Depolarization of the prin1ary afferent involves a complex neurochen1istry, in which substances 

produced by tissues, inflainn1atory cells and the neuron itself influence transduction. The role of 

prostaglandins, bradykinin, protons, nerve growth factor, and other compounds provide 

opportunities for the developn1enl of new analgesic drugs. Once depolarization occurs, transmission 

of informatio11 proceeds proxi111ally alo11g tl1e axon lo tl1e spi11al cord a11d tl1e11 on to higher centers. 

Co1nplex systems that modulate this input occur at all levels of the neuraxis and are best 
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• 

cl1anges even after healing. It's important to note that activity in this system ca11 occur in the

absence of a11y discrete injury but in association with a recognizable disease (as may be ascribed to

pai11 seen in infectious diseases such as malaria). (Arilerican Medical Association, 201 O; Coda & 

Bonica, 2001) 

Significant strides l1ave bee11 1ni1dc in L1nderstanding the neuropl1ys1ology and neurocl1emistry of the 

systems that tra11smit a11d 1nodt1l,1te i11for1nation abot1t noxious events. Also, much is kno,vn about 

acL1te i nOa1n111alio11, wl1icl1 co111111on I y cl rives tl1ese net1ral processes. ln contrast, relatively little is

Jc11own about tl1e exact pall1opl1ysiology underlying most pai11 syndromes especially, tl1at seen i11

infectiot1s diseases Jil<e 111al,,rin. Not1ctl1eless, experts agree tl1at clinical cl1aracteristics can be used 

to broadly divide pai11 sy11dro111es into nociceptivc, ncuropatl1ic, psycl1ogcnic, mixed, or

idiopatl1ic pai11. (An1er1ca11 Medical Association, 20 l d; Wikiped i� 20 I l; Turk & Okifuj i, 200 I) 

2.4.1.1.1 Nociccptivc t>�1i11 Mccl1anis1ns: Clinically, pain can be labelled �'nociceptive'' if tl1e 

pain is due to ongoing activation or lhe nociceptive system by tissue injury. Tissue injury activates 

prin1ary afferent neurons called nociccplors, ,vhich are small dtan1eter afferent neurons (with A­

delta and C-fibers) th,1t re!:>po11d l<) 11oxiot1s sti111ul1 a11d are found in skin, mt1scle, joints, and some 

visceral tissl1es. Tl1ese fil1e1s 11,l\'e specific receptors tl1at may be responsible for noxious me­

cl1anical, cl1en1 ical or t l1cr111c1 I !:>l i 111 t1 I 1. Prest1111abl)1
, nociceptive processes linked to noxious events 

in vo Iv i ng so n1 at i c or viscera I s ti u ctll res beg in , vi th activation of these spec i fie receptors, ,v hi ch 

leads to transdt1ctio11, tl1e process by ,vl1icl1 ex1-,osure to a sufficient stimt1lus prodt1ces 

depolarization of the peri phera I n c rve. ( An1 eri can Medi cal Association, 2 0 I O; Wikiped ia, 2011) 
• 

Depolarization of the primary afferent involves a complex neurochemistry, in which substances 

produced by tissues, inlli11nn1atory cells and the neuron itself influence transduction. The role of 

prostaglandins, bradykinin, prolons, nerve growth factor, and other compounds provide 

opportunitie� for the developn1ent or new analgesic drugs. Once depolarization occurs, trans1nission 

of informalio11 proceeds proxi1na I ly along tl1e axo11 to tl1e spinal cord a11d tl1e11 on to l1igher centers. 

Complex systen1s that 1nodulatc this input occur at all levels of the neuraxis and are best 
• 
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characterized in the spinal cord. 'l l1e neuroanatomy, neuropl1ysiology and net1rochemistry of these 

processes are very complex (Cl1apman, 2001; American Medical Association, 201 O; Wikipedia, 

2011 ). Figure 2.1 gives a pictorial view of l10,v pai11 signals flows through the neural S)'Stem. 

,i: """"i,..;i. j � rJ " /�·rtl?�':-"i'Y��;:,:,..

AacondJng 
pat� y 9

C 

Figu1·e 2.1. Ne11ral P11tl1,,1;1y ro,· Nociccpti,c t>i,in <e (1\rncric11n IVlcdical Association, 2010)

• 

2.4.1.1.2. Ncuro11atl1ic P,1i11 1Vlccl1n11is111s: Net1ropatl1ic pain refers to pain sy11dromes inferred

to result fron1 direct i11jt1f)' or ctysl·t111ctio11 of tl1e peripl1eral or central nervotts system. Tl1ese

changes may be caused by injury to either neural or non-neural tissues. Although neuropathic pain
• 

n,ay be strong!)' influe11ced by 011goi11g tisst1e irtjt1ry, or otl1er stimt1li tl1at activate tl1e sensory

system, there is an assu1nption that the fundamental mechanis1ns sustaining the pain have become

independen l of any ongoing I issue injury. (Chapman, 2 00 l ; A 1n erican Medi cal Association, 201 0;

Tt1rk & Oki f uj i, 2001) 

Injury to a peripheral nerve axon can result in abnonna\l nerve morphology. The da1naged axon n1ay 

grow multiple nerve sprouts, son1e of which form neuro1nas. These nerve sprouts, including those 

forming neuromas, can generate spontaneous activity, which peaks in intensity several weeks after 

injury. These areas of increased sensitivity are associated with a change in sodium receptor 

concentration, and otl1er 1nolecul,1r IJrocesses, and also ca11 occt1r at sites of den1yelination or nerve 
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fil1re injury not associated ,vitl1 tl1e severing of axons.
\ 
After a period of time, atypical connections 

may develop betwee11 nerve sprouts or demyel inated axons in tl1e region of the nerve damage, 

permjtting ''cross-tall<'' between s01natic or sympatl1etic efferent nerves and nociceptors. (American 

Medical Associatio11, 20 I 0) 

• 

Neuropatl1ic pai11 sy11dro1nes 111ccl1anisms are least likely to explain tl1e acute pain dt1e to an 

infectiot1s disease I ike 1na I aria bt1 l, 111rly be associated witl1 referred pai11, al lodynia (pau1 induced by 

11on-nox iot1s st im u Ii, e.g I igl1t to L1cl1), l1yperalgesia (increased response to a r1ox1ot1s stimuli), or 

l1yperpatl1ia (exaggerated pai11 respo11ses following u slimt1lt1s, ofte11 with after sensation a11d inte11se

emotio11al reactio11). (A1nerica11 M eel ical Association, 20 l 0) 

2.4.1.1.3. Psycl1ologic�,1 n11,l ''lcliopatl1ic'' Pain IVIccl1anisms: Pain is a con1plex aversive 

experience nor1nally associated ,v1tl1 tissLte trau,na, inflammation, or a disease process. Becal1se it is 

subjective a11d personal, JJai11 is i11l1ere11lly psycl1ological i11 nature Increasing evidence st1pports tl1e 

existence of a11 exceedi11gly co1 111)lex relatio11sl1ip bet\,'cen tl1e psycl1e and pain perception. To this 

end, not n1t1cl1 l1as bee11 elt1c1dntecl b)' e111pirical sc1e11ce. I-Jo\\ e,1er, clinical evidence s110,vs tl1at in 

some patie11ts, tl1e experiericc ol� 1Jer�iste11t pain appears to indttce distt1rba11ces in n1ood (reactive 

depressio11 or a11xiety), i111p,1irecl co11111g (ofte11 \,,ith catastropl1ization), and otl1er processes, wl1icl1 

in tur11, appear to ,vorse11 pa i 11 ,1 11cl 1),1111-related dis tress. Otl1er patients l1ave premorbid or comorbid 

pS)'CJ1osocial concerns or tJsycl1 i11t1 ic cl isorders tl1at are best t111derstood as evolving in parallel to the 

pain. Tl1ese distt1rbances also ca11 co11tribt1te to tl1e pain experience a11d driver pain-related distress. 

(Chapman & Tur11er, Psycl1ological Aspects of Pain, 200 I; Atnerican Medical Association, 201 O; 

Wikipedia, 20 l 1) 

Classical Ji 11es of tl1inl<ing i11 11ct1ro1Jl1ysio logy, partictt larly tl1e e1 1ergy metapl1or ar1d Cartesian 

dt1alism, are co1 1ceptually i11cotn1),1tible witl1 n1ucl1 of tl1e \vorl< in current psycl1ology ,vitl1 regards 

to pain. Tl1i::, co1nplexity l1igl1l1gl1 ts 1l1e in1porlance of psycl1osocial and psycl1iatric evalt1alion as a 

fi1nda1nental aspect of pa i11 assess111enl. (Cl1apman & Tt1rner, Psycl1ological Aspects of Pain, 2001) 
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2.4.1.2. Pain Measure1ncnt 

• 

Pain is a multidimensional experience. Healtl1care professionals l1ave high tendency to 

underesti1nale its severity i11 an nl1empt to qt1antify it using unidimensional tools wl1ereas, pain is 

wl1atever tl1e ex1Jerie11cing perso11 c;ays it is, existing whenever J,e says it does. (Chapman & Syrjala, 

\ 
2001; An1erican Medical Associal io11, 20 I 0) 

Pair, is i11J1erently st1bjeclivc ancl a person's self-report is tl1e n1ost reliable measure and gold 

�la11darcl of assessr11e11t. J clet111)', ll1c descriJJtion ot .. tf1e pain sl1ould cl1aracterize its tempora I 

relations, intc11sity, localio11, qt1ality and factors tl1at exacerbate or relieve 1l. factors tJ,at eitl1er 

exacerbate or rel ievc pai11 ca11 �t1ggest an linderlying cat1se tl1at can contribttte to diagnosis. 

Cli11ically, l,istory ancl pl1ys 1cal cxa,n i11c1tion are tl1e cornerstones of diagnosis for t11e patient witl1 

act1te or cllro11ic pain. l11 cl iciti 11g tl1c l1istory of tl1e pain and 1n examining tl1e painful part, it is 

es sent 1al to obtai11 a dela i lccJ (Iese 1 i pt ,on of tl1e onset, locatior1 a11d distribution of tl1e pa in, qt1ality of 

tl1e pain, severity or inte11sity of
1 

1l1e pr1i11, ancJ per1od 1cll)' a11d dt1ration of tl1e pnin and tl1e affective 

co11co1nila 11ts of, 1Jai11. Tl1e clisti11ctio 11 bet,,ee 11 nettle and persistent (Cl1ro11ic) pain is partict1larly 

relevant. Acl1le pai 11 cl1aractcri"tic,1lly is of recent 011set a11d is anticipated to l1ave a relatively sl1ort 

dt1r�1tio11 of 110 111ore tl1a1 1 d,1) s 01 "'eel<.s. Pai 11 is ttsuall )' co11sidered persistent if it continues n1ore 

tl1a11 3 to 6 111ontl1s or if it 111eel!:> 011e of tl1e follo,,,ing criteria: 1) persisti11g for at least one montl1 

beyond tl1e t1st1al cot1rse of· rt 11 ac tit c i I l11ess or tl1e ti111e required for an i 11jt1ry to l1eal, 2) associated 

,¥itl1 a cl1ro11 ic patl10 logic process, or 3) rect1rri11g at relatively sJ1ort i11tervals ( days, weeks, or 

several mo11tl1s). By tl1ese clefi11itio11s, 1nalaria pain is act1te as it resolves witl1 treatment. (Loeser, 

2001; American Medical Associat1011, 2010) 
\ 

In measuri1 1g pai11, tl1e n1osl i11trigL 1ir1g aspect is l10\V to assess tl1e inte11sity of pai11 in quantifiable 

terins, as a way of estin1nti1 1g its severity. Efforts to\vards 1nal(i11g tl1is process as objective as 

possible restilted i11 tl1e develo1J111c11t of several pai11 111easureme11t gt1idelines a11d i11strc1nents by as 

ma,1y experts, disciplines a11c.l 1nstitl1Lions as are involved i11 tl1e stl1dy of pain over tl1e )'ears. 

Tl1ough, tl1e ii1strume11ts are strl1cturally differe11t yet, tl1ey are all si111ilar 1n concept and 
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\ 

application. Broadly, self-repo1ted pain meast1rit1g tools can be divided jnto two: tl1e si11ge 

dime11sio11nl tools based on i11d ividt1a1 categorical or pictorial scales a.nd tJ1e multi-dimensional

instruments tbat co1npreJ1e11sively :i11corporate 011e or 1nore t1nidi1nensiona) scales witl1 otl1er 

validated questions tl1at assess otl1er cl1aracteristics of tl1e pai11 i11 one evalt1ation tool. (Cl1apman & 

Syrjala, 2001; Loeser, 2001) 

Tl1e Commo11ly t1sed t111idi111ensio11a) scales include tl1e Ve1·bal Rating Scale (VRS), the Numeric 

Rating Scale (NRS), a Vist1al Analogue Scale (VAS), and tl1e Pictorial Scale (e.g. the Wong 

Bal<er Faces Scale). These category scales consist otf r1umbers, verbal or visual descriptors that 

offer patients a simple metl1od for reporti11g tl1e private intensity of pain. Tl1ese scales require only 

tl1e choice of tl1e best ,vord or pictLtre or tl1e most appropriate 11t1tnber fro1n tl1e patient. The cl1oice 

of pain scale depends on tl1e J)atie11t's age, ability to co1nmt1nicate, or otl1er specific circun1stances. 

Wl1ile the YRS is tl1e simplest mcast1re, otl1er scales can provide additional information. In clinical 

setting, the NRS is simple to tise ,111d is 011e of tl1e 1nost com1non approacl1es for quantifying pain. 

Patients i11dicate their pain intensity on a scale of Oto 10, witl1 0 i11dicating no pain a11d 10 tl1e ,;vorst 

pain imaginable. In researcl1 sett111g, tl1is scale is tnore sensitive to treatn1ent-induced changes than 

the YRS. Tl1e VAS is conceptt1ally similar to an NRS. It consists of a 1 O-c1n line dra,vn to scale, 

\ 

with one end label led ''no pat n '' ,tnd tl1e otl1er end labelled ''worst pain i1naginable." The patient 

marks tl1e li11e at the point tl1at best describes tl1e pai11 inte11sity. Tl1e lengtl1 of the line to tl1e 

patient's n1arl< is tneasured and recorded 1n millimetres. l'l1e tnain t11eoretic,1l advantage of the VAS 

is Ll1at it does not Jim it JJain to l O discrete levels ot� inte115ity, per1nit1i11g a 1nore detailed rating of 

pain. TJ1e Faces patn sea le prese11ts p1ctt1res of 6 to 8 different facial e'\pressions clep1ct1ng a rar1ge 

of e1notio115. Tl1is scale 1s usef'l1 I i11 yo ting cl1ildren, in patients \Vl10 l1ave n11ld to moderate cognitt\e 

i111 pairment, or patients w i tl1 otl1cr langtJage barrier!:> ( W il'-iJJecl 1a, 20 I 1; A 111er1c.an Med ,cal 

Association, 201 O; Cl1apma11 & S) rja I a, 2001) 

On the otJ1er }1and, multidiinensionnl pain assessme11t tools l1a,,e been developed to quantitate the 

cl1aracteristics of pain and its effect on mood and function. Tl1e}1 take longer lo ud1nin1ster llnlike 
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tl1e unidimensional scales and s0111e patients ,vho are cognitively impaired or poorly educated may

find them difficult to complete. ·1�11ey are generally used in pain research, bt1t can be adapted for

cli11ical use, if appropriate and valt1able. Tl1e most popL1lar of tJ1ese instruments is tl1e McGill Pain

\ . 

QL1cstio11naire (MPQ), a valid,lted clinicaJ tool that assesses pain in 3 dimensions (sensory, 

affective, and evaluative) based ot1 20 sets of words that patients select to describe their pain. It is 

one of tl1e more exle11sively teste(l 11,ultidimensional scales available. Tl1e Brief Pain Inventory 

(BPI) is anotl1er well valiclated p[1i11 111easurement tool witl1 demonstrated reliability and validity in

patients witl1 ca11cer, Al OS, t111(I c1rll1rilis. It includes 4 pain intensity scales (''rigl1t ,,ow'', ''on 

average'', '',�t ·1 t'' d · . I ,,) II f 
. 

,, 1 s wars , an ·,1t 1ls cast , as we as 7 scales assessing tl1e impact o pain on 

general activity, 1nood, ability lo \Vall<, worl<, relationsl1ips, sleep, a11d enjoyment of life. Tl1e BPI is 

widely t1sed i11 pai11 researcl1. ( Cl1,1p1na11 & Syrjala, 2001 � Cleeland, 199 l; Dickinson, 1998; 

A1nerica11 Medical Associatio11, 20 I 0) I 

Otl1er instrt1111e11ls l1ave bee11 crer1tccl in rece11l years to assess persistent pa111 a11d provide a n1eans to 

track pole11tially large nt1111bers of' p,1tie11t� 111 ter1n� of ke} functional dotnnins. Exa1nples i11clude 

tl1e Mcn10111 Pai11 Asscssn1c11t c�\r<l tl1at scales pa111, pain relief, and 1nood 011 V ASs and adds a set 

of adjeclives reflecting p,1i11 i11te11s1t), tl1c Nc11 1·opatl1ic Pain Scale (a neuropatl1ic pain specific

scale t1sed i11 researcl1 setti11g), tl1e 'l'1·c�ltn1c11t 011tcon1es of Pain Survey (TOPS), \.Vl1icl1 is a pain­

e11l1anced version of tl1e l1ealtl1-1 elated qua I ity of life (I-ffiQoL) instrument, known as tl1e Medical 

Ot1tcomes Stt1dy S11ort For111 36 (MOS SF-36 or SF-36). Tl1e SF-36 is a useful research tool to 

determine group cl1a11ge, bL1t l,1cl<s tl1e sensitivity\ to determine individtJal patient cl1anges. 

(Cl1apn1a11 & Syrjala, 200 I )  

More examples inclt1de tl1e Pai1 1 1>c1·ceptio11 Pr�ofilc tl1at uses cross-modality matcl1ing. It (a) 

measures se11sation tl1resl10 Id; (b) tis es 1nagn itt1de estin1atio11 procedt1res to jttdge i11dt1cecl pain; ( c) 

measures pai11 on inte11sily, reactio11, a11d se11sation dime11sio11s via psycl1opl1ysical scaling of verbal 

pain descriptors; a11d (d) allo,vs ll1e user to admi11ister tl1e three di1ne11sio11s of psychopl1ysically 

scaled verbal descriptors i11 a diary for1nat for repeated assessment over ti111e. Compared witl1 tl1e 

• 
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tl1e unidimensiaiial scales and s0111e patients who are cognitively impaired or poorly educated ma)

find tl1em difficult to co1nplete. 'r'l1ey are generally used in pain research, bttt can be adapted for

cli11ical tise, if appropriate and valuable. Tl1e most popular of tl1ese instruments is tl1e Mc.Gill Pain
\ . 

Q11cstionnnire (MPQ), a val id,1ted clinical tool tJ1at assesses pain in 3 dimensior1s (sensory, 

affective, and evaluative) based 011 20 sets of words tl1at patients select to describe their pain. It is 

one of tl1e 111ore extensively testc(I 111ultidimensional scales available. Tl1e Brief Pain In,1entOf)'
• 

(BPI) is anotl1er wel I val iclated p�t i 11 111easure1nent tool witl1 de1nonstrated reliability and va I id it)' in 

palie11ts witl1 cancer, Al OS, r111(f arll1ritis. It inclt1des 4 pain intensity scales (''rigl1t no\v,', ''on 

1 s wors , ,111 ··<1t 1l!:> east , as we I as 7 scales asse5sing tl1e impact of pain 011average'', '�at t t'' d · I '') I 

general activity, 1nood, obi Ii ty to \Vall<, wo1 I<, relatio11sl11ps, sleep, and enJoyme11t of I if e. Tl1e BPI is 

widely t1sed i11 pai11 rescarcl1 ( C"l1,1p1nan & Syrjala, 2001; Cleeland, 1991; Dickinson, 1998; 

A111erica11 Medical Associatio11, 20 I 0) I 

Otl1er inslrt11ne11ts J1ave bee11 creatccl i11 rece11t ) ears to assess persistent pai11 and provide a n1ea11s to 

troclc pole11tially large nt1111bers of p,1tients i11 tenns of key functional domains. Examples inclucle 

tl1e Memo1;1 Pain Asscss111cnt C,,1·cI tl1at scales pai11, pain relief, and 1nood 011 V ASs and adds a set 

of adjectives renecting pai11 i11te11s1ty, tl1c Neuropatl1ic Pain Scale (a net1ropathic pain specific

scale t1sed i11 researcl1 setti11g), tl1c ·1·1·c�1tn1c11t 0•1tcon1cs of Pai11 Sun'ey (TOPS), wl1ich is a pain­

enJ1anced version of tl1e l1enltl1-1clated quality of life (HRQoL) instrt1111ent, k11ow11 as tl1e Medical 

Outcon1es Stt1dy Sl1ort for111 36 (f\llC)S SF-36 or SF-36). Tl1e SF-36 is a useft1l researcl1 tool to 

determine group cl1a11ge, bLtt l,1cl(s tl1e sensitivity\ to deter1nine individt1al patient cl1at1ges. 

(Cl1aprna11 & Syrjala, 200 I) 

More examples i11clude tl1e Pai 11 f>crceptio11 Profile tl1at t1ses cross-modality matcl1ing. It (a) 

measures se11sation tl1resl1old; (b) Ltses magi1itt1de estimation procedt1res to jt1dge i11dt1ced pain; (c) 

1neasures pai11 011 inte11sily, reactio11, a11d sensation di111ensio11s via psycl1opl1ysical scaling of verbal 

pain descriptors; and (d) allo,vs tl1e L1ser to administer tl1e tl1ree di1ne11sio11s of psychophysically

scaled verbal descriptors it1 a diary format for repeated nssess111ent over ti111e. Co1npared witl1 tl1e 
• 
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MPQ. cr.oss-111odality matcl1ing is sl1orter and less demanding once tl1e psychophysical scaling is

cornplete. 'flie \JVest Haven-Y:tlc Multidimensional Pain Inventory provides an alternative to tl1e 

MPQ. By design, it is sho11er ancl n1ore classical in its psycl1omelric approach to multidimensional 

scaling tl1an tl1e MPQ. TJ1e 56-ite111 inventory comprises tl1ree parts: (a) five general dimensions of 

tl1e experience of pai11 a 11d st1fferi11g, interference witl1 normal family and \Vork functioning, and 

social support; (b) palie11ts' pcrc.CJ)tio11s of tl1e responses of otl1ers to displays of pain and suffering; 

a11d ( c) frcqL1c11cy of engngc1ne11 t 111 co1n1no11 dat Jy activities. Tl1e instrume11t is I inked to cognitive­

bel1aviora I tl1eory and assesses constructs beyond subjective distress, inclt1ding effect of tl,e pain 

problen, on general f1111clioni11g. J\s SLlcl1, it represents a broader approac)1 to scaling tl1an tl1e MPQ. 

Tl1e Mt1ltidi1ne11sio11al Pni11 l11vc11tory l1as fou11d wide use ,vitl1 diverse pain syndromes, and various 

studies l1ave rep I icaled tl1c c;c,t le st rt1ctt1res. (American Medical Association, 20 l O; Cl1apman & 

Syrjala, 2001) 

[ Iowever, tl1e measuret11c11l ot· 1)ai11 re1nains a l\.notty problem tl1at is receiving considerable 

attention. Tl1ere l1as bee11 st1 bsta11 tin I r>rog1 ess in tl1e de,-e loprnent of tl1eory and tecl1no logy tl1at can 

be deployecl i11 tl1e stt1dy of' tl1c 111ccl1,tnism of· pnin 111 i
1

11fectious disecbes like malaria. (Chaprna11 & 

Syrjala, 200 l) 

2.4.2. Pain as seen in M�1la1·ia 

The only sltidy tl1at specificnll) lool(ed at malaria pain fro1n tl1e literatt1re reviewed \Vas that 

reported by Zaki (2010). It \\las a retrospective stt1dy of 227 cases of cl1ildren (aged one mo11tl1 to 

l 2years) wl10 l1ad 1nalaria in l11c.l ia a11d ,vere on admissio11 in tl1e paediatrics general wards and

i11tensive care t1nit betVt1ee11 Ja11t1,1ry to Decetnber 2009. In l1is report, abdominal pain was a frequent 

complai11t i11 about 33.5% (76) or tJ1e children, 38 (50%) of wl1om l1ad P. falcipa1·L1n1, 36(46.2%) 

11ad P. vivcix ar1d 2 l1ad 1nixed i111cction. 52(66.73/o) of\ tl1e cl1ildre11 ,vitl1 abdon1inal pai11 were over 

Syears and 11011e was less tl1a11 2ye,l1 s of age. TJ1e abdo111 inal pai11 \\las mild, conti11ot1s and dt1ll i11 52 

(66.7%) patie11ts, of wl10111 46 l1acl pain i11 tl1e periu111bilical regio11 '\Vl1ereas in tl1e re1naining it was 

poorly localised. On exa1n i 11at io11, tl1e abdo111e11 ,vas nonte11der w itl1ot1t gt1ard ing or rigidity. Bo\vel 
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• 

sounds were iiormal. AJI investigations in tl1e 52 patients were norr11al and the pajn disappeared

witl1in 48 l1ours of stnrting a11ti1n,1larial treatment. Abdpminal pain in these patients could be due to

iscl1aem ic cl1a11ges in the intest1· d · nc secon ary to m1crovasct1lar cl1anges due to sequestered red blood 

cells (Zaki, 201 O; Song, 0, l(i1n, Moo11, Kim, & Yoom, 2003; Dass, Barma11, Duwaral1, & Deka, 

201 O; Krause, 2008) 

Obviotisly, n1alaria pain is s1)nri11gly stt1died or reported despite its being a very common feature of 

tl1c disease af'f ect111g 01i111011s glolJ(t I ly, every year 

2.5.Diag11osis of Mala 1·ia 

Cli11ically, 111,,laria is a diffe1e11l1,1l (liag11osis of anyone wl,o presents \Vith a febrile illness in, or 

l1aving recently left, a 111alnri0Lts c"11 ea. Falc1parL1m mal;ria js unlikely to present n1ore tl1an 3 mot1tl1s. 

after eXJ)Osurc, even if tl1c p(1lie11L l10s 11ot been taking prophylaxis, but vivax malaria may cattse 

sy1nptoms for ll1e first ti111e UJ) to n year afier leavit1g a ,nalarious area (Kt1mar & Clark, 2006; Park, 

2009; WilO, 2006) 

Definitive diagnosis of 111alaria is basccl 011 laboratory fi11dings Tl1e gold sta11dard is diag11osis 1nade 

b)' identifyi11g parasites 011 ,, G ic111sa-stai11ed tl1icl( or thi11 blood film sl10,ving tl1e signet-ring 

merozoites or tropl107oitcs 01 11,, ltcr-sl1aped gametocytes or rot1nd-oval scl1izonts or l1aemozoin 

cr)'Stals (tl11cl'- fil1ns are 111ore (l1l'lict1ll to i11terpret, a11d it may be diffict1lt to speciate the parasite, 
1 

but they have a l1ig]1er yielcl). At least tl1ree films sl1dt1ld be examined before malaria is declared 

u11like)y. (Kumar & Clarl<, 2006; \1/HO, 2006) 

An alter11ative microsco1Jic 111ell1od is qttantitative buffy coat analysis (QBC), in ,rvl1icl1 the 

centriftiged bt1ffy coat is stained ,vitl1 a 1lt1orocl1rome wl1icl1 'ligl1ts Ltp' malarial parasites. A 11umber 

of antigen-detection 1net]1ods for 1de11tifying 111alarial protei11s a11d enzyn1es l1ave been developed. 

Some of tl1ese are available i 11 carcl or dipsticl< for111, and are pote11tially st1itable for t1se i11 resource­

poor setti11gs. Tl1e P. Falcipc11·11111 specific Rapid diag11ostic test (RDT) based 011 ELISA, \Vitl1 
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sounds were norrnal. All investig·iti · 
h ' ons Jn t e 52 patients were non11al and the pain disappeared

�itl1in 48 J10L1rs of star.ting antim·,I · I c ar.,a treatment. Abd,ominal pain in these patients could be due to

iscl1aemic changes in tl1e inteslii1c d secon ary to m1crovascular cl1anges due to sequestered red blood 

cells. (Zaki, 20 IO; Song O I<i,n M l" · ' , , oon, �1m, & Y oom, 2003; Dass, Barman, Duwarah, & Deka, 

2010;Krause,2008) 

• 

c I Y s LI 1e or reported despite its being a very con1mon feature of Obviously, 111alaria pain is �pari 1gl t d' d · · 

tl1e dis ease n ff ecti 11g 1n i 11 io11s glob,tl ly, every year. 

2.5.Diag11osis of Mala 1·i�, 

Clinically, 1nalaria is a di ff ere11 t i<l I cl 1ag11osis of anyone wl10 presents \Vitl1 a febrile i I lness in, or 

I . . \ 1av1ng recently left, a n1alc1r1ot1s area. Falciparum malaria is unlikely to present more tl1an 3 1nontl1s-

after ex1Jost1re, even if tl1c patie11l l1as not bee11 taking propl1yla�is, but vivax malaria may cat1se 

sy1npto111s for tl1e first tin1e tip to ,, year afler leavi11g a malarious area (Kt1mar & CJarl(, 2006; Park, 

2009; WI 10, 2006) 

Definitive diagnosis of ma la1 ia is based 011 laboratory findings. Tl1e gold sta11dard is diagt1osis made 

by identifying parasites on a Gicn1sa-stained thick or thin blood fihn showing the signet-ring 

merozoites or tropl1ozoites or l 1c.\ltcr-sl1aped gametocytes or rottnd-oval schizonts or l1aemozoi11 

crystals (thick fihns are 111ore cliflicult to interpret, and 1t may be difficult to speciate the parasite, 

but they have a higher yield). AL least three films shduld be examined before 1nalaria is declared 

t111likely. (Kur11ar & Clarie, 2006� \VI-IO, 2006)

An alternative ,nicroscopic 1nethod is quantitative buffy coat analysis (QBC), in ,vhich the 

centrifuged buITy coat is stained ,vith a fluorochrome which 'lights up' n1alarial parasites. A number 

of antigen-detection methods for identifying 1nalarial proteins and enzy1nes have been developed. 

Some of these are available in card or dipstick fonn, and are potentially suitable for use in resource­

poor settings. The P. Falciparu,n specific Rapid diagnostic test (RDT) based on ELISA, with 
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sensitivity as l1igl1 as 76% is lJei,1 1 . 
. ' g popu ar1zed, disseminated and encouraged in resource-restricted

zo11cs. Serological tests are of d · 110 ,agnostic value (Kumar & Clark, 2006; WHO, 2006).

f!f owever, parasitaem 1a is co,n 111 on in d 
. en em 1c areas, and the presence of parasites does not 

necessarily mea11 tl1at malaria is tlle f h 
. � cause o t e patient's symptoms. Ft1rther investigations, 

including a ltiinbar pui,cltirc, 11,ay lJe needed to excltade bacterial infection. (Par�, 2009; WI-IO,

2006; I(t1n1ar & Clark, 2006) 

• 

Tlie age-lo,,g effo, t to roll b,1cl\ ,nalaria is 110w more tl1an ever being scaled-up a1nidst alleged 

f1.111ding sl1ortnges. Tl1e 111o�l ct11 re11l strategy is T3 (Test, Trena, Track), lat111ched b) tl1e World 

I-Iealtl1 Org,1nization clt1ri11g tl1e co1nn1en1oration of tl1e World :NJalaria Da} 2012 on April 25th to 

scale ttp tl1c tl1ree ft111cla111e11tal jJillnrs of e>..ist1ng glol1al strateg)' to figl1t malaria Tl1is is in tanden1 

witl1 tl1e case 111a11age1ne11t co1111Jo11e11t of' tJ1e rnore con1prel1e11s1\1e 011-go1ng policies of the National 

Malaria Co11lrol flrogra111111e (NI\ I Cl>) ofNiger1,1 (\\1110 G�tP, 2012) 

2.6.1. Test: Every st1spected 111�1larin case sl1ot1ld be co11firmed by microscopy or RDT prior to 

treat1ne11l. 1"re,1t111e11t ba!:>ccl 011 clinical suspicion alone is no longer recomn1ended. (WI-IO GMP, 

2012) 

2.6.2. Trca t: After d iag11ost 1c con fir111atio11, every t1ncompl icated case of P. falcipa,·z,ni 1nalaria

should be treated witl1 a qt1alit) asstirecl Arten1isi11i11-based Co111binatio11 Tl1erapy (ACT). Every

severe case of P. falcipa,·11111 n1al,11 ia sl1ot1ld be treated witl1 i11travenous or i11tra111usct1lar artesu11ate,

follo,¥ed by a ftill cot1rse of a11 A(:T. Cl1loroqt1i11e (CQ) is first line for P Vi,,ci-c infection (t1 e ACT

if resistai,ce to CQ) atid IM / JV Artest111ate follow<1d by fl1ll cot1rse ACTs for severe Malaria.

(WHO GMP, 2012). Findii,gs fro111 ll1is stt1dy 1nay initiate policy 1nflt1ence sucl1 tl1at a11algesics are

i11c]uded as co111pu]sory critical co1npo11enl of lreatt11ent regimen.

2.6.3. Ti·aclc: To ensure tl,e disease ts tracl(ed tl1rougl1 ti111ely a11d acct1rate st1rveilla11ce systems to 

guide pol icy and operatioiial dee is j0·11s. Ind iv id t1al cases sl1ould be registered at l1ealtl1 facility level. 
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Thjs allows for tl1e recording of suspected \ 
cases, diagnostic test rest1lts, and treatments 

administered. In the malaria conti·ol ph ase, cot1ntries should report suspected, presumed and

confirmed cases separately and · , st,mmartze aggregate data on cases and deaths on a monthly basis. 

iou tin ertaJ(e a full 111vest1gat1on of each malaria case. (WHO
Countries i11 eli 1ninatio11 pl,ase s1 ld d · · · · 

GMP, 2012) 
• 

Otl,er key con,poi,ents of tl1c NMCP strategies include Integrated Vector Management ( Vt1l1ich 

include tise of l
T

Ns & LLINs, IRS -indoor residt1al spraying, Larviciding witl1 temephos, Outdoor

Spraying, \\'ear i11g protective clt>ll11r1g, E11vironmental management, drainage a11d applicntion of

bye-laws a11d ln1proved l1ot1si11g a11cl scree11i11g), Cl1emopropl1ylax 1s (IPT during pregnancy ,vitl1 SP 

& Progt1a11il i11 SCDx), Advocacy, Co111r· t1 11icatio11 and Social Mobilization. (NNICP, Nigeria, 

2012) 

Tl1e Target re1nai11s t11e Wf £O's \\lorlcl I-lealtl1 Asse111bly 2012 & MDG goal of achieving zero deatl1 

a11d redt1ci11g tl1e malaria bt1rde11 by tlt least 7So/o by 2015. Global n1alaria eradicatio11 is a dream tl1at 

110w lool< possible witl1 tl1e 111itial resttlls oftl1e on-goi,1g trial of a n1alaria vaccine (RTS, S /ASOl) 

in seve11 Africa11 Cou11tries. Accordi11g to tl1e \Vorld I-Jealtl1 organization, tl1e mid stt1dy results are 

promising and the vaccine n1ay be deployeLI by the first quarter of 2015 if the mid-study findings 

are sustained ,vl1en tl1e tri,1ls e11cl b) 2014. I-Io,ve,1er,\ it is vital that malaria remains l1igl1 on tl1e 

political agenda in both n1alaria-cnden1ic and donor countries, and that investment are scaled up 

further to support research, control and elin1ination efforts including pro1npt and accurate pain 

evaluation with effective treatn1enl (Waters, 2006; Good & Doolan, 201 O; WHO GMP, 2011; 

Agnandj i, Lell, Soulanoudjingar, Fernandes, Abossolo, & Conzelmann, 2011). 

• 
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3.1. Tl1e Study A1·ea:

Chapter Tlrree 

METHODOLOGY 
• 

Tl1is study \Vas co11ducted i1, J b I· I 1 • ac clt1, t 1e largest metropolttan geographical area in Nigeria and tl1e

1011, a, tcr agos and Kano, w1tl1 a population of 1,338,659 (NPC, 2006).1l1 ird largest city by popu lat· r.: L 

lbada11 is tl1e capital city of O St· d J yo ctle an 1as 11 Local Governments Areas (five urban a11d six 

semi-tirba11). It is situated close Lo tl1e bot1ndary betwee11 tl1e rain forest zone and tl1e savanna, in tl1e 

soutl1-easter11 part of tl1e slate i11 sot1tl1-western Nigeria This is a promi11ent tra11sit point bet\veen 

tl1e coastal regio11 and tl1e ttrens to tl1e nortl1 of Nigeria. (Wik1pedia, 2012) 

Tl1e city's total area is 1,190 sqt1t1re 111ile (3,080 km2
) and ranges in elevation from 150m in tl1e 

valley area, to 27501 al1ove sen le,,el C)t1 tl1e n1ajor nortl1-sot1tl1 ridge ,vl1icl1 crosses tl1e central part of 
I 

• 

t 11 e city. ( W i I" i p e d i a, 2 0 1 2) 

[bada11 l1as a tropical ,vet ,111cl cir)' cli111nle, ,v1tl1 tl le11gtl1y ,vel season (Nlarcl1 to October) tl1at sees 

son1ewl1at of a lLtll i11 precipil,ltio11 111 At1gt1st ,vl1icl1 nearl)' divides tl1e \\-et season into two different 

wet seasons. Rai11fa)I peal(s 111 J Lt11e a11d Septen1ber and tl1e n1ean total rainfall is 1420.06mm, 

falling in approxi,nately I 09days Noven1ber to February is the city's dry season, during which the 

typical West African harn1altan 1s experienced. Temperature throughout the course of the year is 

relatively constant and the n1ean n1axi1nu1n ten1perature is 26.46 °C, minimum 21.42 °C while the 

average relative humidity is 74.55%. The foregoing factors synergize to make Ibadan a plasmodium 

\ 

high transinission zone (2: I case/ I OOOperson) that is holoendemic to malaria. (Wikipedia, 2012;

WI-IO GMP, 20 l l )  
' 

Two popular first call centres for outpatient consultations a,nong Ibadan people with relatively high 

n,mover of patients having febi de illnesses were purposively selected as study centres for this 

research. These are: The Gene,al Outpatient Department (GOPD) of the University College 

Hospital (UCH) and Our Lady of Apostles (OLA) Catholic Hospital.
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, 

3. t.l. 'Ihc Study Sites:

TJie University College l-Iospital (UCI-l), Ibadan is Nigeria's premier federal teachi11g hospital
located aloiig Quee,, Elizabetl1 drive, Yernetu-Mokola area in central Ibadan city. It is primarily a
multi-specially teiiiary care centre tl1at provides teacl1ing facility for the College of 1viedicine of the
University of Ibadan. Aside lier 1nany specialist departments, the l1ospital run a massive general
Ottlpatient departinet1l (GOPD) tl1,,t offer pr1111ary and seco11dary level care ,vhicl1 attract patients
frorn all over lbada11 a11d e11v11011s. 'fl11s GOPD served as one of the centre for tl1is stt1dy. As
expected, qL1al ified rnecl ica I perso1111e I 111anned every ti� it in the department (UCI I, 201 I)

011 tl1e otl1er l1and, Ot1r Lacly A1)ostles Catl1olic Hospital, Oluyoro, Oke-Ofa, ]badan is a not-for-. 

profit Catl1olic missionary l10s1)ital located i11 tl1e l1eart of Ibadan. ' 4Qlt1yoro'' as the facility is 

popularly callee) is re11ow11ed tor providi11g a broad spectntm of essential primary and secondary 

level care tl1,1t attracts JJ{ttie11ls f'10111 across socio-economic divides \vitl1in Ibadan and environs. 

Fees are cl1arged, but tl1e proceecls nre saicl to be re111vested i11 tt,e staff, patients and facilities. 1-Ier 

outpatie11t sectio11 a11d acljoi11i11g l,:1boralories ,�ere fot111d to be t1niqt1ely st1itable for tl1is study. 

(Wil<i111apia, 2007)

\ 

3.2. Tl1e St11cly Design: 

Tli is was a l1ospital-based, t,vo-ce11 tre, cross sectional survey. 

3.3. The Study Pop11latio11: 

J • 1ade lllJ of persons clinically diagnosed of acute t1ncomplicated 111alaria Tl1e sh1dy popu at1on was n , 

· I · · · lbad·lil wl10 satisfied tl1e inclusion criteria for this study.by tl1e atte11d 1ng p 1ys1c1a11 111 , 

3.3.1. Inclusion Criteria: 

1 aged six years or more, prese11ting to tl1e stt1dy centre All conse11ling, consect1tive pat1e11 s 

. . . . . 1 t 1.1 of fever and/br an axillary temperature �37.5
°
C, or otherot1tpat1ent cl1111c w1tJ-1 a 24-11ot1r 1 1s 01 J ' 

I. · I ly d iag11osed of acute t1nco1n p licated rnalaria (WI-IO, 2006)sympton1s of 1nalaria and were c 1111ca ' 

. . . 11 d subjects for tl1is stt1cly and \Vere evalt1ated.by tl1e atte11ding pl1ys1c1an were e111 o e as 
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3.3.2. Exclusion Crite1·ia: 

The following perso11s diag11osed of I · ma aria were excltaded from tl1e study:

I. Patients witl1 ar1y sig,, of severe 1 1. , . comp teated malaria

2. Pregnant women

3. Know11 patie11ts witl1 liae111oglobin SS or SC (1-IbSS or HbSC)

4. Patient witl1 a rece11l l1 istory of trat1ma

5. Patie,,ts witl1 liistory or ev1(le11ce of cl1ro11ic pa,n i11cluding artl1ritis

6. Potic11ts co11siderecl to l)e very ill by tlien,selves or tl,e i,,terviewer

• 

• 

Aiid of course, l)alients wl10 111el tl1c i11clusio11 criteria but did not give consent for stL1dy as well as

tl1ose ,vl10 \Vill1clrew tl1eir co11�e11t ,1t a11y ti111e dttring tl1e intervie\v \\'ere excltided. 

3.4. San1ple Size Estin1ati<>11: 

I 

I 

Tl1e mi11i111un1 sample size for tl1is sttrvey ,vas estimated t1s1ng tl1e follo,vi11g formt1la: 

2 2 

n=(Za+ZP) P(l-P)/d 

Wl1ere n = mit1imt11n sa111ple size reqt1ired 

Za = 1.96 (stat1darct 11or111al cleviate corresponding to So/o level of significance) 

Zp = 0.84 {standard nonnal deviate corresponding to chosen power {1-P) of 80%, p =20%} 

p = 50% {l1ypotl1etical 1)1evalence of 1Jai11 dt1e to 111alaria that will maximize tl1e sample size 

as 110 study on pai11 dt1e to 111,1laria was fottnd in tl1e literature revie\ved} 

d = 5.42% (level of precision or acceptable margin of error allowed of sample estin1ates) 

2 2 

i.e. n= (1. 9 6 + 0.84·) (0.50) (0.50)/ (0.0542)

== 667.20 

Therefore, the inininiuin sainple size of subjects with 1nalaria that should be selected for this study

l·s · 
1 667 J-I e,· 10 accou11t for 5o/o ex1Jected incomplete responses ru1d still acl1ieve

approximate y . O\.\fev , , 

a t t. · 11 t ·d 1 · r.. aiialysis a sarn p le of 700 patients \Vas take11 for th is study.
s a 1st1ca y va 1 samp e size 1or , 
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3.5. Sampli11g (Subjects Selection):

·1 t1is study en1ploycd a sea ial con sect1t1ve en II ro ment of all out-patients tl1at were clinically
diagnosed of acute unco1nplicated malaria (WIIO , 2006) at the study centres over a three (3) month

period (October to Dece,n ber, 20 J 1 ) as Ion . . g as they met tl1e 1nclt1s1on criteria.

3.6. Data Collection P 1·occcl ti ,·cs:

A team of i11terviewe1 � ,\iid labt)r,tlory scie,,ti'st wit)1 in-deptl1 k11owledge of the local Yoruba

la11guage ,vere e1nploycd a11cl t1 ai11ed t I · · o correct y 1dent1fy and recruit satisfactory subjects,

ad1ni11ister tl1e inslrt1111ents as \.Vell as collect needed ·11 bl d I d 1 · �1 Th capt ary oo samp es an t 11ck 11 ms. e 

i11terview for selecti11g st1bjects w,,s clone i11 2 pl,ases: 

3.6.1. J11te1·view 1�11ase I: 

A11 initial brief i11tervie,v of �111 1)atie11ts prese11ting in the sorti11g l1all of the General Outpatie11t 

Departn1e11t (GOPD) of t l1e LJ11ivcrsily College 1-Iospital (UCH), lbadan and tl1e reception l1all of tl1e 

otl1er slttdy centre ,vas cnrriecl t>ltt Tl11s )1elped JJrepare tl1e patients a11cl gave an idea of tl1eir

presenli11g co1n1Jlai11ts for approJ)l tc.1tc clirccli,1c 011 ,,1l1iol1 pl1ysician tl1ey sl1ot1ld see. 

All tl1ose ,vitl1 111alaria-re)ntecl co111r)li:1ints \Vere atter1ded to by pl1ysicians as done routinely in tl1e 

cl i11ics i11cl ttd i 11g goocl 11 is tor) , J)l 1ys 1ca I ex.a111 i11at ion and laboratory i11vestigations. A tl1ick blood 

ft 1111 was 111acle ancl exa111 i11ecl fo1 111,1 l,1ria parasite ir\ tl1e laboratories f ollo\vi11g a11 aseptic finger-

prick procedure. One to two ( 1-2) 1nl. of ,vhole blood ,vas collected for capillary Packed Cell 

\lolun1e (PCV) fron1 tl1e sa1ne fi11ger pricl<.

3.6.2. In te1·view Pl1asc 2: 

clinical Iy diag11osed of 1na I aria by t11e attending pl1ysicians
All consenting, consectttive 1Jntic11ts

were intervie\ved using a validated structured questionJilaire.

3.7. Tl1e Data Collection l nsirtin1ent

'd f a structltred qttestior111aire adapted from validated pain

Data collectio11 was done witl1 tl1e a, 0 

I McGill Pain Questionnaire (MPQ) and the Brief Pain

measuri11g instrt11nents i 11cl tid i 11g t 1e 
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I11ventory (BPO. (MelzacJ<., 2005 � Cleela11d, 1991 . . ). Tl,e quest1on11a1re was pretested among similar
patients i11 t)1e Staff Clinic sectio11 of tJ U . . \ 1e 1uvers1ty c ll II . 0 ege - osp1taJ, fbadan before a final draft 
was made.

EacJ1 questionnaire l1ad ·fo11r sectioi,s ru,d · a 11111que serial number, matcl1ed with tl1e patient's serial
slide nu111ber and tl1e capillary tLtbc code D · ate of data collect1on was obtai11ed bt1t nan1es and otl1er

' 

perso11al identifying infor1natio11 ,vere 110t obtaii,ed.

3.7.1. Section A (questions 1-8) w d · d as es1gne to collect respondent's socio-demographic data

such as age, sex, religion, natio11al ity, etlu1icity, occupation, level of edt1cation and marital status.

3.7.2. Section B (qltestion 9-13) obtained a brief medical history from respondents including 
\ 

their presenting co1nplaint(s), nt1111ber of days of 011set of illness, clinical diagnosis by the pl1ysician, 
•

axillary temperature as 1neasured, l-Ieigl1t, Weigl1t, l1istory of otl1er medical conditions like sickle 

cell disease, pregi1ancy, traL11na, cl1ro11ic pai11 and tl1e presence or absence of pain. 

3.7.3. Section C (questio11 1--l - 28) 1nade a detailed exploratior1 of tl1e pain (if present) as 

experienced by tl1e subject in tl1e ct1rrent ill11ess. This critical section asked about the

cl1aracter/quality of tl1e pai11, tl1e pattern of tl1e pain, associated symptoms before or after tl1e pains, 

the site or location of tf1e pttin, \.Vl1etJ1er tJ,e pain radiate or not, site of radiation, tl1e 

severity/intensity of tJ,is pai,1 ,111d of course, tl1e assessme11t of t11e effect of tl1is pain on

occupational/school activity, n,ood, walking, house ch�res, relations with other people and general

f · f 1 · f:'. Also inf ormat1on on previoL1s drt1gs used ( i 11clud ing analgesics, anti-sense o enJoyment o 11 e. 

Malarias and l1erbal) prior to presc11tation were assessed in tl1is section.

I t d lls ing categorical scales 111clL1cling tl1e sttbJect1\e VERBAL

Tl1e intensity of pain was ev,1 t1,1 e 

b M I k and Torgerson (C l1t1p1na11 &.. �yrjala, 2001 ), \vl1ere
RATING SCALE (VRS) developed Y e zac 

· ·ty as mild disco1nforting, distressing, horrible or
respondents described tl1eir perceivecl pain ,ntellSI ' 1 

b. tive \'al1dated Ltnidimensional pain intensit)'
I r 1Jowi11g 111ore o �ec , ' excruciating. Concurre11tly, l 1e 10 

assessme11t tools were L1sed
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Inventory (BPI). (Melzacl<, 2005 � C leeland 199 . . . ' 1 ). Tl1e quest1on11a1re was pretested among si1nilar
patients i11 tl1e Staff Clinic sectio, 1 oft] U . . � 1e 111vers1ty c 11 II . 0 ege -osp1tal, Ibadan before a final draft 
was 1nade. 

Eacl1 qt1estionnaire l1ad fot1r sections and . . a tiniqtie serial nt1mber, matcl1ed with t]1e patient's serial
slide number and tl1e capillary tt1bc code D . . · ate of data collect1011 was obtained but names and other

> 

personal ide11tifyi11g infor111atio11 ,-ve1·e 110t obtained.
3.7.1. Section A (questions 1-8) w d · d as es1gne to collect respondent's socio-detnographic data
such as age, sex, religion, natio11a Ii ty, etl111 icity, occt1pation, level of edt1cation and marital status.

3. 7.2. Section B ( questions 9-13) obtained a brief medical l1istory from respondents incl tiding
\ 

their presenting co1nplaint(s), nL1111ber of days of onset of illness, clinical diag11osis by tl1e physician, 
•

axillary temperature as meast1red, l-Ieigl1t, Weigl1t, l1istory of otl1er medical conditions like sickle 

cell disease, pregi1ancy, trat1111a, cl1ro11ic pai11 and the presence or absence of pain. 

3.7.3. Section C (question 14 - 28) 1nade a detailed exploratio11 of the pain (if prese11t) as 

experienced by tl1e subject in tl1e ct1rrent illness, This critical section asked about the 

cl1aracter/quality of tl1e pai,,, tl1e pattern of tl1e pai11, associated sympto1ns before or after tl1e pains, 

the site or location of 1l1e p,1in, wl1etl1er the pain radiate or not, site of radiation, tl1e 

severity/inteiisity of tl1is pa111 ,111d of col1rse, tl,e assessme11t of tl1e eftect of tl1is pain on 

t. l/ I I ctiv,·ty 1nood \Vall(ing l1ot1se cl1�res, relations \Vitl1 otl1er people and generaloccupa 1ona sc 100 a , , 

f · f 1· r Also ;11for1nation on previous drt1gs used (inclt1ding analgesics, a11ti-sense o enJoyment o 1 • e 

Malarias and l1erbal) prior to presentation we1·e assessed in tl1is sectio11

• 

I d lls tng categorical scales inclL1di11g tl1e st1bjective VERBAL
The inte11sity of pain was eva t1,1te 

M I k and Torgerso11 (Cl1ap1nan c' S)'rjala, 200 I). \\l1ere
RATING SCALE (YRS) developed by e zac 

. . ·ty as mild discomforting, distressirlg, l1orrible or
respondents described tl1eir perceived P3''1 111te,iSl ' 

b. t·ve \'alidated l111idirnensional pain inten!)ity
f .. I J i ,g n1ore o �ec I ' ' , 

excruciating. Concurrently, tl1e O ow 1 

assessment tools were used.
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3.7.3.1. The 0-10 Nu111eric 1�ai11 I t ·ty R . n ens1 al1ng Scale (NRS) sl1own it1 figt1re 3.1 below wasused to assess the severity of the 1nalaria pain experienced by subjects older than IO years and)iterate. Subjects verbally stated the intensity of their pain as a value between zero (0) and ten (I 0)
where, No pain = O, Mild pain ( 1-3), Moderate pain (4-6), Severe pain (7-9) and Worst pain
i,11 aginable ( 10). 

3.7.3.2. For illiterate st1bjects over l 2years, a similar I 0cm Visual Analogue Scale (VAS)
,11as inade available for tl1eir assess111e11t (figt11·e 3.2). T11e st1bjects rated tl1eir pain by n1aking a mark
along tl1e 1 Oc1n line. A rL1 ler ,vas tl1e11 11sed to 1neast11·e tl1e lengtl1 a11d tl1 is was 1·ecorded afte�

• 

approximation to  tl1e 11earest ,vl1ole nt1111ber digit. Tl1e valt1es carried exactly tl1e same mea"n1ng as
described for tl1e NL11neric Rati11g Scale above. 

. p . R t· Scnle (VAS) © (American rvtedical Association, 20 I 0) Figure 3.1: The Nume1·1c �1111 a tng 

F. . e 3 2 . T l1 e Vis u :1 I A r1 i • Io g tic Sc�• I e 
1gur . .  

(VAS)'© (1\1nerican iv1edical t\ssoc1atton, 20 l 0) 

• 

I sl10\\ 11 i11 figt11 e 3.3 ,,,as \'alidated for i'ACES Pain Ri1ting ca c 
3 7 3 3 Tl1e Wong-Bnl,cr 1 . . . • 

d tl1is for st1bjects le�s tl1an 12 )'ears i11 age.
. . r o Ider. Tl1 is study use use m perso11s aged 6 yeai 5 0 

. ·corded for subject (lepe11d 1ngcl1ed ,,,11 ic )1 ,,,as re ber value atta . le 11as a ,1 LI 111 Each grapl11c on tl11s sea 
. of tl1eir pain intenstt)'.on the picture tl1ey cl1ose ris a11 expression 
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MtLO PAtH 
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Pa.Jo ls p.--!!.S�t nut ooes 
riot f.J1flil .octivlty. 

Figure 3.3: The Wong-Balcer FACES Pain Rating Scale© (American MedicalAssociadon, 2010)

• 

• 

3.7.3.4. The subJect's perceived gross effect of their malaria pain on occupatio11al activities, 

school activities, mood, wall<1ng, ')leep, relation wi�h people, house chores and enjoyment of 

life was measured using an adapted numeric (0-10) scale (figure 3.4), rated in the same 

pattern as the pain intensity scale above. On l111s scale, 0 = No interference, 1-3 = n1ild 

interference, 4-6 ==moderate interference, 7-9 = severe interference, and 10 = complete 

interference. 

7 

4 5 6 7 8 9 10 
0 1 2 3 

and 
l 0- co1npletely irlterfere

Where: O= does not inte rfere 

Figure 3.4: A Nun1erical Scale assessing effect of pnin o ne sential activities

1 

3 7 4 S . D . � 2,.\ 30) of tlie qt1estio11naire took a recor(l of tl1e laboratory fitldi11gs

· . . ect1on (quest1or1s :,-

k froni tt1e sL1bject's i11cluding: prese11ce or abse11ce of
and results from t11e blood sa,nples la 'en 
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parasitaemia, absolute parasite cot t W . 111 , l11te Blood Cell (WBC) cot1nt

density (Pd) and the Packed Cell Voluine (PCV).

tl1e calculated Parasite 

• 

3.8. ·Data Analysis: 

The study variables assessed i,1clttde d \ einograpl1ic variable (age, sex, level of education,

occupation, religio11, n atio11ality etl111ic O .· · . ' 1 igin a11d marital statt1s ), prese11ti11g symptoms, duration of

011set, £LXi11ary ten1perature prese11ce of · c· ' pain its locat1011, cl1aracter, intensity, pattern, and effect on 

aeinta an paclced cell volume. Tl1e key dependent (outcome) patient), as we 11 as, tl1e leve I or paras it · d 

variables we1·e having pai11 and l1avi11g severe paitl. 

Data e11try, cleaning, explorirtg a11d a11alysis \\1e1·e done witl1 tl1e aid of SPSS (Statistical Package for 

Social Sciences) version 17 .0. 

Descriptive statistics sucl1 as me,\ns ± standard deviations were used to st1m1narize quru1titative
I 

• 

variables while qualitative variables ,vere su1n1narized with proportions. The x2 test was used to.

investigate association bet\veen q u al i tati ve vari ab I es at 5 % !eve I of significance in bivariate analysis

while, logistic regression 1nodels of covariates and factors was used to determine the risk of

occurrence of pain and se, ere pain in the respondents. The Hos1ner and Le1nesho\V test ,vas used to

detennine goodness-of-fit of 111odels of explanatory variables such that models with p?c0.05 were

assumed to be good and fit \vel I to tl1e data.

3.11. Ethical Consideration .

This study was carried out according to the WMA (World Medical Association) declaration of

Helsinki (1964) as n1odified 1n SeoLtl (2008).

fl.0111 the University of Jbadan/Univer,ity College 1-lospital Joint

Etl1ical approval \1/a5 obta111ecl

- Tl Researc11 Etl1ic Rev ie,,• Con1111 it tee at 0. L. A C uthol le

Etl1ical Revie\\ Board and also fro111 ,e 

. 
. Lile Appendix section of tl1is ,vork.

Mission Hospital. Copies of tli 15 letters are 111 

1 · 1 board> penn ission fro1n the 1nanagen1ent of the

In addition to getting app1 °" al froni the el iica ' ' 

. 11 iiidi,,idt1nl 1nfon11ed ,,erbal co11senl lrom eac)1 ot'

· · · · obtc.11ned as ,ve as 
various l1ealll1 fac1l1t1es were 36 
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• 

tlte patients. Inform conse11t ii1fior· t· 111a ton leaflet were n1ade available to potential participa11ts.

participants ,�ere ft1lly infornied of tl le 5t1JdY objectives, tl1e purpose and procedt1re of data

collection. Respondents were ftt 11 y al lo d . . . . ,ve to exercise tl1err r1gl1t to tna.l(e a cl1oice to participate in

the study a11d tl1eir rigl1t to witl,draw froin th tud e s Y at at1y t11ne was upl1eld.

All data obtained were treated in absoltlte fid con 1 e11ce and exclusively for tl1is research purpose 

ONLY. No u 11iqt1e ide11tifyir1g i11for111atio11 bt · d f · · was o a1ne rom tl1e part1c1pants. 

I 

The laboratory investigations were do11e free of cl1arge 
1

for tlie study stibjects. 

3.12. Conflict of Interest/Sponsorsl1ip. 

Tl1e author l1ereby declares tl1at Ll1ere is 110 conflict of interest witl1 respect to any aspect of this 

,1vorl< and tl1at t11 is was esse11tial l) a11 acade1nic researcl1 witl1 110 external funding. Tl1e i11vestigator 

and his supervisors bore tl1e direct aL1d indirect cost of tl1is worl<. Adl1oc staffs t1sed were properly 

remunerated according to pre-agreed ter1ns. Contrib11tio11s and st1pport by otl1er parties l1ave bee11 

adeqt1ately doct11nented i11 tl1e acl'-no\.vledge1ne11t section of tl1is dissertation. 

3.13. Limitations of the Stt1dy. 
I 
I 

Language difference 1nade translation to the local Yoruba language i1nperative but, that could not 

have been perfect especially, that pain is a highly subjective syinptom. 

1
·11 ai,d tliis 1nade getti11g tl1eir co11se11t and data collection some,vhatThe study participants \Vere 

• difficult. 

. . 
1 

· d clii1ical or presu,nptive a11cl patients \Vl10 l1ad 11on-n1nlaria

Tl1e diagnosis of 1nalar1a 111 t 11s stt1 Y \1/as

febrile ii l1 1esses m igl1t l1a ve bee ti 111c I tided

1 •1 ve used so in e 1ned i cal ions ( an a I ges 1cs anti malaria I, anu b io ttc ,

Some of tl1e respo11dents 111ay ,, 

fft ted tlieir perception of pai11, tl1e course of tl1e 1ll11ess

etc.) prior to presentation. This could have a ec 

and the prevalence estimated.
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Chapter F otu .. 

RESULTS • f 

Seven lltlocired persons clitlically diag11osed of acute t1nco1nplicated maJaria by independent

pl1ysicia11s at tile two s tlidy ce11trcs gave i11formed co11se11t a11d were enrolled consecutively over a

tl1ree montl1 period for tl1is stt1dy. I-Iowever, 4.6% of tl1eir responses were t111suitable, resulting in

six l1undred and sixty-eigl1t qL1estio11naires tl1at were analysed. Table 4.0 shows tl1e reh.11-n analysis.

Tl1e table below reflects tl1e volu111e of malaria patient tl1at visited tl1e l1ospitals used as study 

centres. 499 (74. 7o/o) respo11dents were enrolled at UCI--I alo11e. More cases of malaria sot1gl1t 

medical care at tl1e stL1dy ce11tres ir1 December (54.5%) cotnpared to only 11.1 % and 34.4o/o seen in 

October a11d Nove1n ber, respective I)'. \ 

Table 4.0: Questionnai1·c llcturn Distribution by Completeness of Responses, 

Study Centre and Period of Data Collection 

!!!!!!!!!!!!! 7

FREQUENCY PERCENTAGE(%)

(a.) COMPLETENES OF 
RE PONSE (n=700) 

Returned full} complctccl 

Returned partl}' con11lletcc.l

(b.) STUDY CENTRE (11=668)

University College Hospital (UCH)

0. L.A. Catholic Hospital(Oluyoro)

(c.) PERIOD (Montl1) (n=668)

October 2011

November 2011

December 2011

I 
• 

38 \ 

668 

32 

499 

169 

74 

230 

364 

95.43 

4.57 

74.7 

25.3 

11.1 

34.4 

54.5 
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Table 4.1 below Sllows tl,at tl1e res1Jo11derlts were predomina11lly from tl1e Yoruba ethnic group

(81.6%), 5 83 (8&.?o/o) were adu Its (12years or older), 66.6% were females, 58.2% were married,

35.9% were u11etnployed and 9ti.6o/o l1as l1ad at least socne pri1nary edt1cation. T11e age of

respondents followed tl1e 11or111al d istribt1tio11 a11d inean was 32.54 years (SD =16.13), range 6_:

8lyears (Median was 32 years). 

Table 4.1: Socio-Dcn1ograpl1ic Dist1·ib11tion of Respondents 

SOCIO­

DEIVIOGRAPHJC 

CHARACTERISTIC 

Age (years) 

Age Grot1p (Y eai�s) 

Sex 

Na tionalit)' 

Etl1nic Origin of'

Nige1·ians 

Highest education

level 

EmplO)'Olent Statu�

Marital status

Religion 

C1\'TEGORY 

Cl1ildren( <l 2years) 
Atlt1 l t (� 12years) 
Less tl1a11 l 0 
l 0-19
20-29
30-39
4 U-Ll9
50-59
6() or more
Male 
Fc111ale 
N 1gerians 
�on-Nigerians 
YorLtba 
Igbo 
l:clo 
l-i ,\Ltsa
Oclta-Url1obo
Otl1crs
1' u J=orrnal Edt1cation

Pi 11nary 
SL.condary 
'"J'ertiary 
u 11e,11ployed

�c I f-e1nployed

E111ployee 

SI 11gle 
M,1rried 

Q1l1crs 
c l1ristians 

MLtsli111s 

39 

FREQUENCY PERCENTAGE 

(N=668) (0/o) 

85 12.7 
583 87.3 
58 8.7 
83 12.4 
148 
175 
98 
60 

46 

\ 223 
445 
665 
3 
545 
69 
18 
10 
10 
16 
16 
l 14
148
370
240 

175 
253 
268 
389 
l 1
501 
)67 

22.2 
26.2 
14.7 
9.0 
6.9 
33.4 
66.6 
99.6 
0.4 

81.6 
10.6 
2.7 
1. S
l .5
2.4
5.4
1 7 . l 
?1 ?
--·-

55 4 
35.9 
26 2 
3, 9 
40 1 
58.2 
1.6 
75.0 
25.0 

•
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Table 4. 1 belo\V shows tl1at tlie responde11ts \Vere predo1ninantly from the Yoruba etlmic group

(81.6%), 583 (88-7%) were adtilts (12yea1·s or older), 66.6% were females, 58.2% were married,

35.9% were u11e1n,ployed and 9,i.6o/o l1as l1ad at least socne primary ed11cation. Tl1e age of

respondents 'followed tl1e 11or111al d istributio11 a11d 111ean was 32.54 years (SD =16.13), range 6_:

8Iyears (Median was 32 years). 

Table 4.1: Socio-l)cmographic Distrib11tion of Respondents 

SOCIO­

DEl\ilOGRAPHI C 

CHARACTERISTIC 

Age (years) 

Sex 

Natio11ality 

Etl1nic Origin of

Nigerians 

Higl1cst education

level 

Employment Status

Marital status 

Religion 

C1\"fEGORY 

Cl1 i ldre11( <l 2years) 
A<.lt1 lt (�l 2years) 
L ss tl1a11 10 
l 0-19
20-29
30-39
4 0-Ll9 

50-59
60 or more
l\ 1 ale
Ft;111ale
N 1gerians 
Noi1-Nigeria11s 
Y orL1ba 
Igbo 

l:do 
I-taus a
Oclta-Url1obo
Ol l1cr!:> 
No J�onnal EdL1cat1on

Pi 11nary 
SL.condary 
,.l L·rl iar y 
u 11e111 ployed

Sclf-e1nployed

E111ployee
Si11gle 
M�1rried 
Oll1crs 
Cl1rist1ans

rv1 LIS I ims 

39 

FREQUENCY 
(N=668) 
85 
583 
58 
83 
148 
175 
98 
60 

46 
\ 223 

445 
665 
3 
545 
69 

1 8 
10 
IO 
16 
36 
1 I 4 

148 
370 
240 

\ 175 
253 
268 
389 
I l 
501 
167 

PERCENTAGE 
(o/o)

12.7 
87.3 
8.7 
12.4 
22.2 
26.2 
14.7 
9.0 
6.9 
33.4 

66.6 
99.6 
0.4 
81.6 
10.6 
2.7 
1 .S 

1 .5 

2.4 
5 4 
1 7. I 
22.2 
55 4 
35.9 
26.2 
)"l 9 
40 \ 
58.2 
l .6
75.0
25.0

•
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Table 4.2 s110,vs tl1at all tl1e res1)oncle11ts presented ,with a l1istory of fever a11d malaise to their

pl1ysician. 348 (SZ. l %) of tl1e111 vvere concer11ed about l1eadacl1e wl1ile, only 10.3% complaiiied of

abdominal pai11s. 

Table 4.2: Dist1·ibution of Respondents by Presenting Complaints

COMPLAINT CATEGORY 

History of Fever Yes 

Had Headacl1e Yes 

Had General Bod)' Yes 

acl1es 

Had Joint aches 

I-lad Abdominal

pains 

Had Cl1est pain 

Had Malaise

Had Cl1ills 

I-lad Rigors

Hacl Bitter tnste

Had Poor appetite

Vomited 

Feeling 

,vealdfatigued

Had poor sleep 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

FREQUENCY 
(n=668) 

668 

348 

\ 
179 

76 

69 

18 

668 

43 

\ 

2 

9 

) 5 

22 

73 

12 

40 

\ 

PERCENTAGE 

(o/o)

100.0 

52.1 

26.8 

11.4 

10.3 

2.7 

100.0 

6.4 

0.3 

I .J 

2.2 

3.3 

l 0.9

l 8

• 
• 

•
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Table 4.3 sliows tl1at 011ly 31 ( l 0.9o/o) respo11clents were febrile at presentation, 1nean axillary 

temperature was 36.6°C (SD = 0. 7
°

C) and only 5 J (7.9%) l1ad parasitae1nia on thick film

1nicroscopy \Vl1ile, t11e pro1)ortion ,villi PCV< 30o/o was 7.8o/o. 

Table 4.3 Distribt1tion of Respondents by Glinical Vital Sig11s and Laborato1)' 

Findings 

VARIABLE 

Axil la 1--y tempe1·a tu 1·e 

(
°

C) (n = 668} 

Para itaemia een in 

thick film (n = 652) 

Capillary PCV (0/o) 

n = 422

CATEGORY 

Afeb1·ilc ( <37.5) 

LO\V grade fever 

(37.5 - 37.9) 

Higl1 grade fever 

(2:38.0) \ 

Yes 

No 

An�1en1ic (<30) 

Norrnal ( >10) 

41 

FREQUENCY 0/o 

595 89.1 

31 4.6 

42 6.3 

51 7.8 

601 90.0 

31 7.3 

191 92.7 

•
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I 
' 

Table 4.4 shows t11at 304 (70. 9%) respondents l1ad llsed so,ne antipyretics/analgesics before 

reporting to l1ospital a11d paracetn,nol was tl1e drug used by 95.4% of tl1ose who t1sed analgesics. 

Also, 150 (22.5%) respo11dents l1ad started self-111edicatio11 on antimalarials prior to presentation 

and 70% ( 105) of tl1ese used 011e of tl1e Artemisinin-based combination Therapies (ACTs). 

• Table 4.4: Distribution of llespondents by Medications t1secl before presentation·

VARIABLE CATEGORY FREQUENCY PERC. (0/4) 

Used Analgesics /Antipyrctics Yes 

before presentatio11 (11=429) 

Used Antimalarials before 

presentation (n = 668) 

Used ACTs as an tin1�1lari,1I 

(n = 668) 

No 

Yes 

No 

Yes 

No 

\ 

4l 

304 70.9 

125 29.1 

150 22.5 

518 77.5 

105 15. 7

563 84.3 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure 4.1.(a) below shows tl1e overall prevalence of malaria pain among the respondents.

Furtl1er elaboration as see11 i11 l�igure 4.1.(b) and 4.1.(c) overleaf show tl1at the prevalence 0�

malaria pain varies with age (children and adults) 11nd sex (males and fen1ales), respectively.

More adults (73.8%) felt pai 11 wl1en co111pared to children (62.4%) in figt1re 4.1.(b) wl1ile more

fe1nales felt pai11 wl1e11 co111pared to 111ales i11 fig,.1re 4.1.(c). 

Figure 4.1.(a): Dist1·ibution of Respondents by 

Expe1·icnce of Pain d11e to Mala1·ia 

\ 

• 

43 

• 

a Yes 

ONO 
•

• 
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Overall(%) 

Adults{%) 

Children {%) 

Figu1·e 4.1.(b): Malaria Pain P,·evalence by Age 
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When the data shown in figure 4.1.(c) below was further stratified by age, the sex variation remains

sucl1 tl1at: 65. l % of fe111ale cJ, ildrc,1 l1ad pai11 co1npared1 to 59.5% of male cl1ildren. Similarly, 77.1 %

of adult fe1nales l1ad pai11 co111parcd to 66.3% of adt1 It 1nales. 

80 

70 

60 

50 

,,, 
I 

, 

.,,' 
,, 

, 

/ 

/ 

.,,. 
/ 

40 
,, 

20 

10 

,-

0 
/ 

Fig111·c 4.1.(c): Malaria Pain Prevale11ce by Sex 
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Table 4.5 sl1ows tl1at 111alaria pain as ext)erie11ced by responclents is most commonly aching (91.7%)

in cl1aracter. Tl1e patter11 of occl1rre11ce of t11alaria pai11 was assessed and 315 (70.5%) respondents

said their pain occur intermitte11tly (70.So/o) vvl1ile 132 (29.So/o) said it was a continuous pain (n=447

for t11is variable). 

Table 4.5: Cl1a1·actc1� of Malari�l Pain in Respondents -

PAIN CHARACTEll 

Aching 

Biting 

Burning 

Th rob bing/Pou ntl ing

Sharp 

Colicky 

TOTAL 

FREQUENCY 

4-6

I 

I 

443 

12 

5 

11 

10 

483 

\ 

PERCENTAGE (0/0)

91.7 

2.5 

1.0 

2.3 

0.4 

2.1 

100.0 

• 

• 

•
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Table 4.5 sl1ows t11at 111alaria pai11 as eX[)erie11ced by responclents is most con1monly aching (91.70

/4)

in character. Tl1e palten1 of occl1rreL1ce of 111ataria paiil was assessed and 315 (70.5%) respondents

said tl1eir pain occur intermitte11tl)
1 (70.So/o) ,vl1ile 132 (29.53/o) said it was a continuous pain (n=447 

for this variable).

Table 4.5: Cl1aracter of Malari� Pain in Responclents · 

PAIN CI-IARACTEll 

Aching 

Biting 

Burning 

Tl11·ob bing/Pounding

Sharp 

Colicky 

TOTAL 

FREQUENCY 

46 

I 

I 

443 

I 

I 

12 

5 

11 

10 

483 

PERCENTAGE (o/o)

91.7 

2.5 

1.0 

2.3 

0.4 

2.1 

100.0 

• 

• 

•
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\
• 

Table 4.6 sl1ows tl1at tl1e l1ead (72%), general musctilar sites (37_}), joints (15.7) and abdo1ne1J

(14.3%) are tl1e most com1no11 sites of malaria pain i 11 tl1ese respo11de11ts.

Table 4.6: Disti·ibution of Respondents by Pain Location

BODY REGION 

I-lead 

General Muscular 

Joints 

Abdo1nen 

Baell 

Upper Limb 

Chest 

Neck 

Other Body Areas

(genitals, etc.)

FREQUENCY(N=483) PERCENTAGE (0/0) 

348 72.0 

179 \ 3'7.1 

76 
15.7 

69 
14.3 

39 
8.1 

29 
6.0 

20 
4.1 

18 
3.7 

12 
2.5 

5 
1.0 

I 

47 

• 

• 

•UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure 4.2 sl1ows tl1at 111alaria pain does t1ot radiate to otl1er body locatio11 in most responde11ts

(87 .2o/o).

Fig111·e 4.2: Dist1·ibution Qf Respondents by 
,vhetbe1· Pain Radiate to other body pa1·ts (n=329) 

• Yes ID No

4-8

•

• 
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As at wl1en d1e 1·espondents' pa111 \¥as worst , most of tl1e res d . . 

discomforting, 3] I ( 64 4o/c) 
· pon ents described tJ1e1r malaria pain as

. o and I I 3 (23 ti o . 1/o) said tl1eir ina laria 
.

'Id 
. . . 

was J1orrible 4 (0 8o/c) . 
· pain wos m1 while a few said it

. o or excruciating 1 (0 2<¾ · o). Table 4.1 sl1ows below this.

Table 4.7: Distribution of R esponclents by Per·cei,, . ed Pain Intensity at Peal< using tl1e Verbal 

p AIN INTENSIT'' 

Mild 

Discomfo r·ting 

Distressi11g 

Horrible 

Excn1ciating 

TOTAL 

Rating Scale (YRS)

FREQUENCY 
\ 

113 

311 

54 

4 

1 

483 

PERCENTAGE (0/o)

23.4 

64.4 

11.2 

0.8 

0.2 

100.0 

• 

• 

Using the more objective NRS, !able 4 8 overleaf shows that at presentation, most respondents 

(230) had moderate pain ( 47 6%). 189 (39.1 %) had mild pain and 55 ( 11.4% ) had severe pain.

At peak or when the malaria pain ,vas worst, most respondents pain intensity (228) ,vas moderate 

(47.2% ), 138 (28.6% ) had n1ild pain, J 13 (23.4% ) had severe pain and 4 (0 8%) had \\'Orst pain 

imaginable. 

The table also show the levels or pain intensity that 1 the respondents ' ,vould accept normally (a

relative estiinate of pain threshol<l) Most respondents 1vould accept No pain, 237 (49. I%) "hile,

moderate pain was acceptable to  son1e, 26 (5 4%).
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Table 4.8: Dist1�ib11tion f R · d0 csporidents by Acceptable Level of Pain an 
Perceived Pain Intensity al Presentation and at Peak Using the Numeric Rating

t • 

Scale (NRS) 

PAIN INTENSITY 

• 

NO 

PAfN 

MILD MODERATE SEVERE 

PAIN PAIN PAIN 

WORST PAIN TOTAL 

IMAGINABLE 

AT 

PRESENTATION 

AT PEAK 

ACCEPTABLE 

LEVEL OF PAIN 

Freq. (%) ft'req. (%) Freq. (%) Freq. (%) 

5 (1.0) 189 (39.1) 230 (47.6) 55 (11.4) 

I 
' 

0 (0.0) 138 (28.6) 228 (47.2) 113 (23.4) 

237 

(49.1) 

220 (45.S) 26 (5.4) 0 (0.0) 

\ 

so \ 

Freq. 

Freq. (%) (%) 

4 (0.8) 

• 

4 (0.8) 

0 (0.0) 

483 

(100) 

483 

(100) 

• 

483 

(100) 

•
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• 

Table 4.9 below sl1ows tl1at r11ataria p · arn Was perceived by respot1dents to l1ave affected tJ1eir basic·

life activities i11 varyi11g degree. 175 (36 2o/c)• 0 responde11ts witJ1 pai11 said it docs interfer.e witl1 their

work or scl1ool wl1ile 21 ( 4.3o/o) said it c ompletely 111terfered (meani11g they were t1nable to do the

activity at al I). Malaria pai11 cl icl not · t n 111 er ere w1tl1 tl1e mood of 173 (35.8%) respo11de11ts. However,

malaria pain influenced tile 111ood of respondents mildly 141 (29.2%), moderately 115 (23.8%),

severely 47 (9.7%) a11d co1npletely 7 (1.4%). I 

I • • 

Tl1e pain interfered witli 301 (60.2o/o) respo11dents' ability to a111bulate in varying degree as shown 

but, 192 (39.8%) said tl1eir pai11 did 11ot interfere witl1 walking. 

Also, 185 (38.3o/o) respo11dents l1ad no i11terrt1ption in tl1e performa11ce of routine l1ot1se chores as 

against 283 (60.7%) t)1at l1ad interrt1ption of l1ot1se cl1ores as a rest1lt of tl1eir malaria pain and this 

occt1rred in varying degree as s110\vn 011 tl1e table. 

Likewise, the pain affected res1Jo11dents' relation ,:vitl1 people by varying degree but, 202 (41.8%) 

said it did not. On tl1e same table. it is sl1ow11 tl1at most of tl1e respo11de11ts 219 (45.3%) l1ad their 
I 

normal sleep despite the malaria pain experie11ced. 

Tile table sllOWS liow nialaria pai11 experienced by respo11de11ts affected tl1eir usual feeling of

· f i • r. 273 (5 6 7o/c) 1 esponde11ts l1ad i11terrt1ption in tl1eir enjoyment of life, son1e
enJoyment o 11e as . 0 

d t I 93 ( 19 3%) !>everely 38 (7.9%) and completely 7 (1.4o/o).

mildly 135 (28.0o/o), otl1ers rno e1a e Y · , 

• 
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Table 4.9: DiStribution of Respondents by Perceived Effect of Pain on selected
Life Activities

DOES 
lVIODER 

NOT MILDLY ATELY COMPLETE 
LIFE INTERFE INTERF INTERF SEVERELY LY 
ACTIVI RE ERE ERE INTERFERE INTERFERE TOTAL 
TIES F1·e . (0/o) Freq. (0/

o) Freq. (o/o) F1·eq. ( 0/o) Fre . (0/o) Freq.(% 

Scl1ool or 175 (36.2) 122 (25.3) 103 (21.3) 62 (12.8) 21 ( 4.3) 483 (100) 
,vorl< 

• 173 (35.8) 141 (29.2) 115 (23.8) 47 (9.7) 7 (1.4) 483 (100) 
Mood 

192 (39.8) 149 (30.8) 97 (20.1) 41 (8.5) 4 (0.8) 483 (100) 
I 

Walking • 

185 (38.3) 143 (29.6) 113 (23.4) 36 (7.5) 6 (1.2) 483 (100) I-louse 
chores 

Relation 
93 (19.3) 23 (4.8) 5 (1.0) 483 (100) 

with 202 (41.8) 160 (33.1) 
people 

219 (45.3) 120 (2.t.8) 91 (18.8) 

Sleep 

41 (8.5) 12 (2.5) 483 (100) 

Enjoyme 210 (43.5) 135 (28.0) 93 (19.3) 38 (7.9) 7 (1.4) 483 (100) 

nt of life 

I
• 

I 
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Table 4.1 O shows that only age (in two groups) and sex of respondents had statistically significant

association witll 11aving pai11 dLtrii1g n1alaria illness. ,.fl1e differe11ces seen with tl1e bivariate analysis

of other socio-demograpl1 ic variables were 11ot statistically significa11t at 95% confidence level. 

Table 4.10: Association bctV\'cen l1aving Mrlla1�ia Pain and Socio-Demograpl1ic

Cl1aracteristics of Respondents 

SOCIO-
DEMOGRA-

PHIC 
CHARACT-
ERISTIC CATEGORY 

Age (years) Cl1 ildre11 

Adtt It 

Sex Male 

Female 

Ethnic Origin Yort1ba 

Otl1ers 

Highest No forrnal Edt1. 
education 
level Prin1ar) 

Secondar)' 

Tertiar)' 

Employment Une111ploycd

Status 
Self-c111pl >yecl 

E111JJIO)'CC

Marital status Si11gle

Mari 1ed 

Otl1ers 

Religion c11ristia11s 

.NI usl i 111s 

HAD PAIN 

YES 
(n=483) 

Freq. (o/o)

53 (11.0) 

430 (89.0) 

145 (30.0) 

338 (70.0) 

397 (82.2) 

86(17.8) 

29 (6.0) 

83 (17.2) 

100 (20.7) 

271 (56 I) 

l 68 (34.8)

122 (25.3) 

193 ( 40 0) 

186(385) 

290 (60.0) 

7 (1.5) 

367 (76 0) 

116(24.0) 

53 

NO 
(n=185) 

Freq. ( 0/o) 

32(17.3) 

153 (82. 7) 

78 (42.2) 

107 (57.8) 

148 (80.0) 

37 (20.0) 

7 (3.8) 

31 ( 16. 8) 

48 925.9) 

99(53.S) 

72 (38.9) 

53 (28 6) 

60 (32.tl) 

82 (44.3) 

99 (53.5) 

4 (2.2) 

134 (72.4) 

5 l (27.6)

p-
x.2 

elf VALUE 

4.8 l 0.028

8.9 1 0.003 

0.43 1 0.513 

• 

3 .1 3 0.383 

3.2 2 0.199 

2.5 ') 0 284 
-

09 l 0.343
•
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Tab I e 4 .11 shows th at res po nden ts, use of an titnalarial or use of A CTs before presentation and their

pCV status had statistically significant association with experiencing pain during malaria illness.

Table 4.11: Association between having Malaria Pain and Selectecl Variables

VARIABLE 

Axillary Tem­
peratl1re (n=483 
l1ad pain) 

Used Analgesics 

(n=351 l1ad pain) 

CATICGORY 

A·febri le 

Yes 

No 

Used Antimalarial Yes 

(n=483 had pain) 
No 

Used ACTs (n=483 Yes

had pain) 

No 

Had parasitaem1a Yes 

(n=472 bad pain)
No 

PCV <30 °1°
Yes 

(n=320 l1ad JJain)
No 

HAD PAIN 

YES NO 

Ft·eq. (0/o) F1·eq. (0/o) 

427 (88.4) 168 (90.8) 0.8 

56(11.6) 17(9.2) 

250 (71.2) 54 (69.2) 0.1 

101 (28.8) 24 (30.8) 

121 (25.1) 29 (15.7) 6.8 

362 (74.9) 156 (84.3) 

89(18.4) 
\ 16 (8.6) 9.7 

394 (81.6) l 69 (91.4)

36 (7 .6) 15(8.3) 0.1 

436 (92.4) 165 (91 7)

I 7 (5 3) 14 (13.7) 8.0 

303 (94.7) 88 (86.3) 

\ 

54 

df 

. I 

1 

1 

1 

I 

1 

p­

VALUE 

0.373 

0.726 

0.009 

0.002 

0.764 
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Table 4.11 shows that respondents' use of antimalarial or use of ACTs before presentation and their

pCV status had statistically significant association with experiencing pain during malaria illness.

Table 4.11: Associatio11 between having Malai·ia Pain and Selected Variables

VARIABLE 

Axilla1-y Tem­
peratt1re (n=483 
)1ad pain) 

Used Analgesics 

(n=351 l1ad pain) 

A·febri le 

Yes 

No 

Used Antimalarial Ye 

(n=483 had pain) 
No 

Used ACTs (n=483 "\'cs 

l1ad pain) 

No 

I-lad parasitacm1a Yes 

(n=472 J1ad pain)
No 

PCV <30 °/0
Yes 

(n=320 l1ad pain)
No 

HAD PAIN 

YES NO 

427 (88.4} 168 (90.8) 0.8 

56 (11.6) 17 (9.2) 

250 (71.2) 54 (69.2) 0.1 

101 (28.8) 24 (30.8) 

121 (25.1) 29 (15.7) 6.8 

362 (74.9) 156 (84.3) 

89 (18.4) 
\ 

16 (8.6) 9.7 

394 (81.6) 169 (91.4) 

36 (7 6) 15 (8.3) 0. 1

436 (92 4) 165(91.7)

17 (5.3) 14 (13.7) 80 

303 (9£1 7) 88 (86.3)

\ 

54 

df 

. 1 

1 

l 

) 

l 

l 

p­

VALUE 

0.373 

0.726 

0.009 

0.002 

0.764 

0.005 UNIV
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V, iables tl1at were found statistically as · d . . . . . 
ar sociate w1tl1 exper1e11cing pain during n1alar1a illness were

pulled stepwise i11to a logistic regression r11ode,I to determine tl1e risl< of experiencing pain due to
malaria in tJ1e respondei1ts. Tlie OlitpL1ts were as sl1own \in table 4.12 and 4.13 below.

Tl1e Hosmer and Lemesl,ow goodness of fit test ,vas sigi1ificant (p=0.918) for n1odel 1 and table

4.12 sl1ows tl1at cl1i)dren were 1. 7 times more lilcely tl1a11 adt1lts; and males were 1.4 times more

likely tl1a11 ·fe1nales to ex1)erie11ce n1alaria pai11 b11t, botl1 findi11gs were 11ot statistically significant.

Table 4.12: Logistic Regression Model (1) of Demog1·apl1ic Factors that predict

l1aving Pain d111·ing Malaria Illness

EXPLANATORY 

VARIABLE 

Age (years) 

Sex 

ADJUSTED 
ODDS 

CA1'EGORY RATIO 

1.65 

AdL1lt (ref.) 1.00 

Male 1.43 

fe1nale (ref.) l .OO

55 

I 
I 

\ 

95°/o CONFIDENCE 
INTERVAL 

LOWER UPPER 

0.91 3.01 

0.90 2.29 

p-VALUE 

0.10 

0.13 
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\1/lien respondent's cl i11ical cl1aracteristi . cs were ptil led 111to model 1, 1nodel 2 was for1ned as sl1own

·0 table 4.13 belo,v. Hosn1er and I enie 1 1 .. s 1o,v model fit test was still significitnt (p=0.461) and the p-

value of age a11d sex i111proved. Fro1n tl1e table, respo11clents wl10 did not use ACT prior to

presentatio11 were 5.4 tin1es t11ore lil<ely tl1an tl1ose wl10 did to l1ave malaria pain. Also, respondents

witl1 PCV <30% were 2.8 ti,iies n1ore lil<ely tl1an those with PCV 2:30% to stiffer pain during a bout

of malaria. Botl1 fincli11gs were tatistically sig11ificant as st1own.
\ , 

• 

• 

In otl1er �1ords) n1odel I a11d 2 s)1ows tl1at tl1ere is statistically significa11t evidence tl1at being inale

or a chi]d or l1aving PCV < 30% or 11ot using Artemisini11-based Combi11ation Tl1erapy (ACT) early

increased respondent's risl< of t,aving malaria pain in tl1e prese11ce of all otl1er associated factors.

Table 4.13: Logistic Regression Moel el (2) of Demographic and Clinical Factors

that prcclict l1aving Pain cl11ring Malaria lll11ess

EXPLANATORY

VARIABLE 

Age (years) 

Sex 

CATEGOltY 

Cl1ild re11

Ad LI I ( ( re r.) 

Male 

ADJUSTED 
ODDS 
RATIO 

1.72 

1.00 

1.53 

Fe111ale ( ref.) l .OO

Used Antimal�1rial Yes 1. 7 l

1.00 

5.40 

1.00 

0.36 

1,00 

No (1ef.) 

Used ACTs No 

Yes (ref.) 

Anaemic'? 
0 

Yes ( ref.) 

56 

95°/o CONFIDENCE
INTERVAL 

LOWER UPPER 

0.93 3.20 

0.94 2.58 

0.77 3.82 

I . 7 I l 6 88

\ 0.1 7 0.78 

-VALUE
0.086 

0.087 

0 190 

0.004 

0 009 

•
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Table 4.14 below shows that no socio-demographic characteristic of respondent is significantly\ 
associated with their experience or severe malaria pain at the 5% level of significance.

Table 4.14: Association between having Severe Malaria Pain and Socio­Demographic Characteristics of Respondents

HAD SEVERE PAIN
YES NO 

SOCIO­

DEMOGRA­

PHIC 

CHARACTE 

RISTIC 
(n=ll 7) {n=366) CATEGORY F1·eq. (0/o) Freq. (0/o) X2

Age (yea14s) 

Sex 

Cl1i ldren 

Ad Lt It 

Male 

Fe111ale 

Etl1nic Origin Y ortiba

Otl1ers 

Highest 

education 
level 

Employment 
Status 

Marital status 

Religion 

No Forrnal Ecltt. 

Pr11nary 

Seco11dar) 

,.r ertiar) 

Ut1e111ployed 

Sel f-e111 plo)'ed 

Si11gle 

Married 

Otl1ers 

c 11 r j st i a 11 s 

Musli111s 

13(11.1) 40(10.9) 0.0 

104 (88.9) \326 (89.1) 

38 (32.5) 107 (29.2) 0.4 

79 (67.5) 259 (70.8) 

97 (82.9) 300 (82.0) 0.43 

20 (17.1) 66 (18.0) 

8 (6.8) 

24 (20.5) 

21 (5.7) 

59(16.1) 

4.3 

29 (24.8) 71 (J 9.4) 

56 (47.9) 

43 (36.8) 

33 (28.2) 

41 (35.0) 

48(41 0) 

68 (58 I) 

l (0.9)

85 (76.2) 

32 (27.4) 

57 

215 (58.7) 

'125(34.2) l.6 

' 

89 (24.3) 

152(41.5) 

1 3 8 (17. 7) O · 7 

222 (60.7) 

6 ( l 6) 

282 (77.0) o.9

84 (23.0) 

df 

' 1 

1 

I 

3 

2 

l 

p­
VALUE 

0.956 

0.505 

0.817 

0.232 

0.441 

0.696 

0.332 

•
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• 

Table 4. I 5 shows that no statistically significant association exist between any of the selectedclinical parameters and respondents experience of severe pain at 5% level of significance.
Table 4.15: Association between having Severe Malaria Pain and Selected

Clinical Parameter·s

VARIABLE 

Axillary Tem­
perature (n=l 17 

ltad seve1·e pa111,

366 did 11' t) 

Used Analgesics

(n=93 had severe 

pain, 258 didn't) 

Used Aittimalarial

(n=117 had severe 

pain, 366 didn't) 

Used ACTs (n=ll7 
had severe pain) 

• 

Had parasitaem1a 

(n=I 16 l1ad severe

pain, 366 didn't)

PCV <30 °/0

(n=78 l1ad severe

pain, 242 didn't) 

HAD SEVRE PAIN
YES NO

CATI�GORY F1·eq. (0/o) Freq. (0/o) 'X
2 

Afebri le 100 (85.5) 327 (89.3) 1.3 

Yes 

No 

Yes 

No 

''c 

No 

''e� 

No 

Yes 

No 

17 (14.5) 39 (10.7) 

6 5 ( 6 9. 9) 1 8 5 ( 7 I . 7)

28(30.1) 73(28.3) 

0.1 

32 (27 .4) 89 (24.3) 0.4 

85 (72.6) 277 (75.7) 

21 (17.9) 68(18.6) O.O

96 (82. l) 298 (81.4) 

5 (4.3) 31 (8.7) 24 

111 (95 7) 325 (91.3) 

3 (3 8) 14 (5.8) 0.4 

75 (96.2) 288 (94.2)

58 
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p-

df VALUE 

1 0.255 

1 0.741 

l 0.510

1 0.878 

I 0.121 

l 0 507
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Chapter Five

· DISCUSSIONS
Questionnaires fro1n all e11rolled s b' u �ects were rett1r11ed d 

. . . . 
an tl1at was 11l<ely due to tl1e interviewer

admm1strat1on teclm 1qt1e tl1at ,.vas e 1 111p oyed. Trans lati on of lcey components of tl1e questions into
tl1e local YorL1ba Ja11guage and tlie us f · . 

e o 111terv iewers ti t Id ia cott spealc and interpret expressions in
Yoruba in1 proved tl1e acct1racy Of ,·es }J011ses. TI1e fe \V t111st11table responses observed could be
explained by tl1e st1bjective 11 attirc of pain L d . d . in er stt1 Y, tl1e easily irritable responclents involved

• 

because tl1e)1 were all act1tely ill a11ct tl,e mt1lti-etl111iq distribt1tion. of tl1e study popt1lation wl1icl1

i11fli1enced tl1eir interpretation of cot1cepts.

Tl1e higl1er enroln1ent of respot1dent at the University College Hospital centre was proportionate to 

tl1e higher volt1me of patie11ts tl1at visited tl1e l1ospital relative to tl1e otl1er centre. Transmission of 

malaria was expected to dee Ii 11e i 11 tl1e stt1dy pOJJLl latio11 ,vitl1 tJ1e onset of dry season but, it was 

observed i 11 tl1is study tl1at 111ore cases of 1nalari,1 sought meclical care at the stt1dy ce11tres in 

December cornpared to October ,111cl November. Tl1is may be explained by workers' strike actions 

observed during tl1e first t,\o 111onLl1� of data collection amo11g otl1er factors. 

Most of the respondents 111 this sludy were Nigerians of Yoruba extraction because they constitute

the predominant and indigenous ethnic group 111 Ibadan city. Majority of the respondents (48.4%)

d b 20 d 39 Years and this grot1p l1olds l1igl1 economic a11d social ,,alue in ai1y
,vere age etween an 

· b t
. tlie impact of 1nalaria on tl1is e11de111ic city. Tl1e fact tl1at n1nJorit)

community; tl1ere y, acce11tt1a 1ng 

r. 1 be explained by a socio-ct1 ltt1ral trend tl1nt makes \\ on1en more
of the respondents were 1e1na es can

d t ales Again most of the respondents had at leru.t p11111arv
likely to seek medical care co1np11re O 111 ' • 

• r-. d ti eir cl1oice of l1ospital cnre ,1s ,1gain t
education wl1icl1 may J1ave 1111011ne 1 

. educated population i11 tl1 is I egion.
alternatives tl1at is 111ore co111111on witll tlle till

trad1t1011al l1erbal 

. d is that ,vhile all the respondents had a history of

One of the highligh t  of the result or illis SIU y 

I d J eaclacl1e as one 0 

fever, more tl1a11 l1a If of tl1e111 18 1 ' 
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\ 

Cl1apter Five

. DISCUSSIONS

, 

Questionnaires fro111 al'l e11rolled stib· �ects were retL1n1ed d l . • . . 
an t 1at was likely due to the interviewer

admm1strat1011 teclm1qt1e tl1at was e 1 mp oyed. Translatio f I n o <ey components of tl1e questio11s into
the local Yoruba language a11d tlie use f · o tntervtewers tl1at Id . . . cot1 speal< and interpret expressions tn
Yoruba i1nproved tl1e acct1racy of re sponses. TI1e f; · b ew L111su1ta le responses observed co11ld be
explained by tl1e subjective 11atL1rc of pa· d 111 Lln er stt1dy, tl1e easily irritable respondents involved
because tl1ey \1/ere all act1tely ill aid ti 1 le mt1lti-etl1niq distribt1tion of tl1e study population which

i11flt1enced tl1eir interpretation of co11ce1Jts.

Tl1e higher e11rolinent of respo11de11t at tl1e U11iversity College Hospital centre was proportionate to 

the higher volt1me of patie11t� tl1at visited tl1e hospital relative to tl1e other centre. Transmission of 

malaria was expected to decli 11e i11 tl1e study populatio11 ,vitl1 tl1e onset of dry season but, it ,vas 

observed in tl1is study tl1at 1norc cases of malaria sot1ght Lnedical care at the study centres in 

December compared to October ,111d November. Tl1is 1nay be explained by worl<ers' strike actions 

observed during tl1e first t,,,o n1011Ll1s of data collection among otl1er factors. 

Most of the respondents in this study v1ere Nigerians bf Yoruba extraction because they constitute

the predominant and indigenous ethnic group in Ibadan city. Majority of the respondents (48.4°'<>)

d b 20 d 3c) .>•irs and tl1is grot1p l1olds l1igl1 economic and social ,,alt1e in any
were age erween a11 '/ yt::, 

· 
I > 

• t of malaria 011 tl1is e11clemic cit) 1 l1e fact tl1at maJortt)'
community; tl1ereby, acce11 tuat Ing t 1c 1mpac 

b . Iained by a soc io-c t1lt11ral trend tl1at 111,,kc"-> ,vo111e11 more
of the respondents were fc111ales c.a11 e exp 

d I 5 Agai 11 n1ost of tl1e re<,pondenls l1ad at le ,�t prin1ar)'
likely to seek 1nedical care co111r,1re to ,na e · ' 

. d ti · choice of hospital care as aga1n�t tr.iditional herbal
education wl1icl1 may l1ave 111f01111e ,eir 

. l1e u11-educate(I popt1laLion i11 tl1is rcgio11.
alternatives tl1at is more co111111011 '"' 1 tl1 t 

.. . d · ti al ,viii le al I tl1e responde11ts had a h istor)' of
.. It O t tl1 ts st u Y 15 1 

One of the l1igl1ligl1t of tl1e ieSll

. . 

f 111eir prese11ting co111pla111ts ,,,h1ch goes a long
I I l1eadacl1e as o11e o 

fever, more tl1an J1alf of tl1e111 1ac 
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way to undetscore l1ow tile exp .· el ience of pa· 
. 

m \vas of concern to tl 
This con explain why majority of ti 

iese respondents ,vith malaria. 
ie respo11dents h d a used some an I . 

hospital 11s self-medication Pa 
O gesics pnor to presenting in 

. � racetamol was th e most commonl u d d 
analgesics because of the relative! . I Y se rug_ by those ,vho used

y fewer side-effect rofi]e
. , · 

p of th1s drug, its lo,ver cost and easy 
ava1lab1J1ty over tl1e couiiter coin d pare to Ibttprofen and otl1er NSAIDS tl1at are kno\vn to have
better antipyretic effect Tliis w·,de d · sprea self-medication ·11 wi 1 paracetamol can account for why

most of tl1e rcsponde11 ts 11 d · 11 a rtx1 ,try temperatt1re < 37 o .5 C at prese11tatton. Also, tl1e finding that

some of tl1e respo11de11ts t1ad c,t,,,1ed t· 1 . < a11 1 n1 a aria) medic 1-a 1011 prior to reporting in l1ospital and tl1at

n1ost of tl1cse t1sed 011e of t lie A C'l"'s . 1 egimen can explain ,vl1y very fe\v sl10,ved parasitaemia on 

tl1ick film 1nicroscopy. 

Tl1e overall prevalence of pai11 dLte to act1te uncompl' t d l · tea e ma aria among tl1e respondents ,vas 
\ 

. 

72.3% despite analgesic s  abuse and ho1ne u5e of ant1malanal medication. before presentation 

i1nplying tl1al tl1e actl1al 1)revc1 le11cc of pai11 a1no11g Ltn-treated 111alaria cases i11 the commttnity could 

be mt1cl1 l1igl1er. '"fl1e reaso11� \\'l1y 111orc aclt1lt<; l1ad pain ,vl1e11 con1pared witl1 cl1ildren requires 

ft1rtl1er researcl1 ... fl1ot1gll, ,vc 111ay l)t)Stt1late tl1at aclt1lts 11a, e 111ore socio-psycl1ological factors tl1at 

could potentiate their feeling or pn1n5 as ide the fact that children ,vere less likely to understand what 

pain really is as con1pared to adulls. !\,lore I'emales ,vere found with malaria pain compared to males 

which 1nay be explained by 50111e differences in the pain tolerance threshold between the sexes.

However, no statistically significant association existed between the presence of pain in the

respondents and their being febrile at presentation o'r their having had s01ne education or their

occupation, religion, 1narital status or etlu1ic group at 5% level of significance.

When the prevale11ce of pai11 by Sex Was fui1l,er strat ified by age, tl1e sex ,,ariatio11 remai11s st1cl1

· npared to 111ale cl1ildre11 and 1nore adt1lt females 11ad pain

that: 1nore temale cl1ildre11 l1ati pa111 co, 

t. 1 · lly sigi1ifica11t differences (p=0 .003).

coin pared to adu It 1nales. Tl1ese \\/ere sta 15 ica 

d b the respondents was n1ost com1nonly aching and the

The cl1aracler of malaria JJa111 experiei,ce Y 

· t ill 1nost respo11dents. Tl1e l1ead, non-specific

pattern of occurrence of the pain was intenn1tten 
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\vaY, to underscore l1ow t11e ex .· pea ,e11ce of pain w as of concern t tl 
This can explain why majority of the res 

O 1ese respondents with malaria. 
pondents l1ad used . . 

hospital as self-medication Pa 

some analgesics pnor to presenting in
. raL.etamol \Vas th e most commonl u d d 

analgesics because of tt1e rel t· 
\ Y se rug by tl1ose who used 

a 1vely few .d er s1 e-effect profile f th.

·1 b·l'ty ti 

O 15 drug, its lower cost and easy 

ava1 a I I over 1e counter con1pared to lb fi upro en and otl1er NSAIDS that are known to have

better anti pyretic effect. Tl, is widespread If . . se -med 1caL1on · I \Vlt 1 paracetamol can accot1nt for \Vhy

111ost of tl1e respo11de11ts 1,acl ,lx i 11 a t 'ry emperatt1re < 37 5 oc· at preser1lat1on. A Isa, the finding that

some of tl1e respo11dc11ts I,acl started 1
. 

1 . ' a11 1n1a ar1al med· t· ica 100 prior to reporting i11 l1ospital and tl1at

most of tI1c�e t1sed 011e of llic AC Ts . regimen ca11 expla· l 1n w 1y very fe\V s 110\ved parasitaemia on 

tl1ick filtn 111icroscopy. 

ma aria among tl1c respondents was Tl1e overall prevale11cc of 1),1i11 clt1e to act1te t111compt·1cated I 
\ 

. 

72.3o/o despite ar,algesics t1bt1se a11d l101ne t1se of anti1nalarial 1ned1cation before presentation 

i r11plying t)1al tl1e actual prev,1 le11cc or pai11 n111011g tin-treated n1alar1a cases in the community could

be mucl1 l1igl1er. Tl1e reaso11s ,vl1y 1nore udults l1ad pain ,vl1e11 con1pared witl1 children requires

furll1er researcl1. ,.fl1ot1gl1, ,ve 11111) post tl late tl1at ncltt Its l1n\ e 111ore soc io-ps ycl1ological factors tl1at

could potenliate their feeling or pains aside the fact that children were less likely to understand what

pain really is as co1nparecl to adults. I\ lore females ,vere found with malaria pain compared to males

which n1ay be explained b) �on1e differences 111 the pain tolerance threshold behveen the sexes.

However, no statistically signi!icanl association existed between the presence of pain in the

respondents and their being febrile at presentation o'r their having had son1e education or their

occupation, religion, inarita I status or ethnic group at 5% level of significance.

Wh f · b ex \Vas further stTatified by age, the sex variation re1nains such

en the prevale11ce o pa1 n Y s , 

I d · ompared to n1ale cl1i)dren ancl 1nore adt1lt females l1ad pain

that: 1nore female cl1 i ldre11 1a p,1111 c ' 

Tl e statistically significant differences (p=0 .003).

compared to adult 1nales. ,ese wer 

. d b the respondents ,vas n1ost co1nmonly aching and th'e

Tl1e cl1aracler of  111alaria pai11 experlence Y 

interinittent in 1nost respondents. The head, non-specific

pattern of occt1 rrence of tl1e pa111 ,-vas
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ge11eral muscular sites, joiilts and bd a omen were the most c . 
�, Wl I . 

ommon sites of malaria pain in the
rcsponuents. 1e11 pain ocat ion \.Vas stratified for a e . . g ' variations were observed for cl1ildren and
adults, respectively: rnore adults t,ad l1ead . . , Joint and general I . 

. . rnuscu ar pams \.vhile, more children 
l1ad abdominal pains. This is corlsiste t . 1 n wit 1 t11e prcvale f b 

. 

. . . 
nee o a dom1nal pain among hospitalised

cl11ldren 1n Pakistan as fot1nct in ,1 stud b � Y Y Zal<t (20 l 0). The patl1ophysiological mecl1anisms of

tl1ese findi11gs require 1nore rcsca,cl1 att t' en 1011. Besides, 1na)aria pai11 did not radiate to other body

location i11 111ost respo11de11ts i11 tliis sttid . Tl 1 . Y · iere was 5ome d I fficulty witl1 deter 111 i11 ing tl1e specific

site of pain radiation dt1ri11g dftln collectio b n ecause most of tl1e respondents l1ad more tl1an one site

, 1n ra 1a e to anot 1er site ,vas d1ffict1lt. of pain nt tl1c sa111e lime. I le11cc clefi11i,1g wli,·c11 pa· d' t I · 

When evaltlftlecl at peal< a11cl ,11 11rcse11tation, most respondents fot1nd tl1eir malaria pain moderate in 

intensity i rrespecl ive of t]1c ))ti in rat i11g scale used. On tl1e verba I rating scale, tl1is moderate pain 

\YllS 111ore co111n1011 ly descri bee.I as LI isco111 fort ing as against mild, n1odcrate, l1orrible or excrt1ciating-. 

Tl1ese fi11d i11gs 111ay l1ave bce11 i11 llt1e11cect l1)' tl1e fact tl1nt 11105t of tl1c respondents routinely use 

analgesics and had used sonic prior to prcsentnt1011. Though, a fc\\ of then1 considered their malaria 

as severe, horrible, exc1 ucialtng 01 ,vorst pu111 11nuginable. The level of pain intensity that 

respond en ts' ,vo u Id accept n 01111 n I I y ( a I e Inti ve es tun ate of pain th res ho Id) was assessed using the 

NRS and the result sho,ved that n1ost respondents v,ould accept ''No pain" but surprisingly,

moderate pain was fot111d nccc1Jtal1le to some.

· i effect of malaria pain experience on respondents'
The result of tl1e assess111e11t of tl1e perce1vec 

. .. . . . t tlie lmowledge tl1at malaria inl1ibit individual productivity
t 1fe act1 v 1t tes st1 ppor routine esse11tial 

resulting ii1 slowed developme11t of endemic societies.
\Vilh enor111ot1s eco11on1 ic con seq Llet1ces

. • . ndents to nlildly, 1noderately, severely and in some instances,

Malaria pai11 was perceived by respo 

, ·I or schpol activities, v,ralk1ng, 1nood, sleep, relation

to con1plelely interfere with respollcicnts ,voi < 

. e11t of Ii fe by varyi11g degree .

with people as wel] as general ei1J0Y 111 

, x use of ACTs as a11timalarial n1edication and

d I l .,spondents age, se , 
Bivariate a11alysis reveale t 1a rt= • • 0 

. · witli experie11ci 11g 1nalarla pain at 51/o level of

PCV level had statistically significant assoc1at1on 
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significance. Wl1en these va · abl · · rt cs associated with malaria pain were pulled block-wisely into a

logistic regression analysis · t · 'd th · , t \Va.� ev1 ent at cb1Jdreh were 1. 7 times more likely than adl1lts and

niales were 1-4 times in ore I ilcely tl1an females to experience malaria pain but, both findings were 

not statistically sigi1ificant. As otl1er clinical factors were pulled into tl1e logistic analysis, 

respondeiits wl10 did 11ot use ACT prior to presentation were found to be 5.4 times more likely tl1an 

ll1ose wl10 did to l1ave 111alaria pain Also, respo11dents \Viti, PCV less than 30% \Vere found to be 

2.8 times more lil<ely tl1n11 tl1ose w1tl1 PCV �30% to suffer pain during a bout of malaria. Botl1 

fi11di11gs were st,ttistically sig11if1ca11t. Tl1ese findings implied statistically significant evidence tl1at 

being a cl1ild or 111ale or l1,1vi 11g (>CV<30o/o or not using Artemisinin-based Combination Tl1erapy 

(ACT) early incre,1sed res1)011de11t's rislc of developing 
\ 

associated factors. 

malaria pain in tl1e presence of otl1er 
• 

Finally, tl1is study sl1owecl tl1at a co11sidernble nt1n1ber of respondents experienced severe pain as a 

result of tl1eir 111alari,1 i I) 11ess lJtll, 11011e of tl1e soc10-den1ogrt1pl1ic cl1aracleristic of respondents or 

tl1eir cli11ical 1)ara1neters ,�ere rot1 11cl to be �,g11ifica11tly associated \Viti, tl1eir experience of severe 

rnalaria pain at tl1c 5°/4 le,el ol' sig11ilica11ce. l le11ce, 110 factors cottld be pulled into a logistic 

regress ion 111odel tl1at cot1 lei cleter111 i 11e tl1e rislc of developing severe pain during malaria illness in 

tl1e responde11ts st ttd iecl. 

\ 

• 

• 

\ 
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. CONCLUSIONS 

Tl1is study fou11d a l1igl1 prevalence of pai11 among ot1tpatients wl10 suffer from acute uncomplicated 

malaria and tl1e cl1aracteristics of' tl1e pain varied significantly witl1 age, sex and the pacl<ed cell 

volume of tl1e patients as well as tl1eir early use of potent a11timalarial medications. 

Also, malaria pai11 was fottnd to be severe eno11gl1 to\ interfere \Vitl1 tl1e esse11tial life activities of 

respondents st1cl1 tl1at it may be exacerbating tl1e ii11pact of tl1e disease on families and endemic 

communities since individt1al producti'vity will l1ave been Jmpairecl. 

These findings underscore tl1e need to i1nprove accurate evall1ation and ens11re adequate treatment 

of pain in tl1e on-goit1g efforts to control and eradicate tl1e disease as a way to minin1ize the impact 

of the disease in endemic comm t111 ities. 

\ 

• 

\ 
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• 

RECO NDATIONS 

Acl1ieving st1ccess witl1 inalaria tr 1 
. . . con ° remain a pr1or1t)' target and critical challenge to African

governments and global i11stitt1tio11s. Frotn the 1·esults of tl1is study, tl1e burden o·f the disease is

strongly i11flue11ced by tlie a· . .· d P in exiJe11ence by tl1e sufferers. I l1ereby make the following synoptic

recommendations to tl1e variot1s stal(el1olders as tl1us: 

Clinicians and health researcl1e1·s 

1. Sl1ould recog11ise� ,tcct1rately evaluate and adequately treat tl1e pain experienced by

malaria patie11ts. \ • 

2. Sl1ould begi11 to doctrment a11d report tbe characteristics of tbe pain experienced by

patients st1fferi11g from 1nalaria a11d design stl1clies to elucidate the many grey areas. 

Individuals, families ancl com1nt1nities 

1. Individuals sl10L1ld recognize pain as a corrunon symptom of malaria that must be

reported to t)1eir l1e,1ltl1 care provider promptly for effective care 

2. Families and co111n1L1nities sl1ol1ld i1nprove tl1eir attention to 1nalaria control

measures i11 tl1eir environment and l1omes, ltno\vir1g tl1at tl1e disease does not only 

\ 
cause fever, it doe!> inflict pain tl1at reduce gross fa1nily and co111munity productivit). 

Government, policy 01al<cr · �1n<.I donor agencies

1. Now more tl1a11 e,1er, gover11ment al every level c;l1ot1ld 1111prove ft111d1ng for research

in 1nalaria pa, 11 tl1al \¥i 11 spur more sc ienti fie approacl1 Lo care 

2. The malaria 1reat111ent policies of the National Mularia Control Programme �hould be

reviewed to reflect pain as a critical co1nponent of 1nalaria illness ,vhich must be 

adequately evaluatcd/n1easured to ascertain its intensity before treatment and should 

be given the sanie 11ttention as the fever flue to the disease.
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Appendixes 

QUESTIONNAll{ES 

DEPARTMENT OF EPIDEMIOLOGY, MED1CAL STATISTICS AND ENVIRONMENTAL 
I-IEAL TH, COLLEGE OF MEDICINE, UNIVERSITY OF IBADAN, NIGERIA 

Pain in Malaria Questionnaire 

Date: ....... / ...... / ....... . S/C: ........................ . 

SECTION A (Socio-Den1ographic Data) 

1. Age in years: _________ (as at the last birthday).
2. Sex: I I Male (1) I I Female (2) 
3. Religion: I l(l)Cl1risLia11ity I I (2)1s1am; Others (3) ___ __ _

4. Nationality: I !Nigericln(l) I I Non-Nigerian(2) 

5. Etl1nic grouJJ(if Nige1·ian) Yoruba(l) Igbo(2) Hausa(3); Others( 4): ___ 

6. Occt11Jatio11? (if a cl1ilcl { <12years}, Occt1pa�io11 of Fatl1er /Gt1ardian)

I IUnemployecl (0) 

I 
I 

I 

I 

I 
I 

I Subsistence farn1e1 /Petty trader (1) 

I Ju11ior Worl<er i11 civil service/otl1er 111stitL1tion (2) 

I Senior Wo1·lce1· i11 civil se1·vice/otl1er institt1tion (3) 

I Business -Self-en1ployecl (4) 

I Self-En, ployecl -Artisans/barbers/ carpenters /Tecl111icians (5) 
I Student (6) I I Reti1�ed Employee (7) 

7. Highest level of edt1cation completed? (if a child, tl1en motl1er's/Guardian's)

l INo formal edt1catio11 (OJ I Primary School (1) ( I Secondary (2)

I J Diplo1na/NCE/IJolytech11ic/University or Higl1er (3) 

8. Marital status: I I Single (0)1 I Marri7d (l)t I Separated/Divorced (2)

I ) Widowed (3) Others (Pls Specify-4) ____ ____ _ 

SECTION B (Brief Medical History) 

9. (a.) Presenting Con1plaints? (1) _________ (2) ______ _

(3)___________ (4) _______ _

(b.) Clinical Diagnosis/ln1pression: _______________ _

10. Onset of Illness? (in clays) -------------

11. (a.) TemJJerature (i11 °C): ------------­

(b.) Weight (in l{g.): ------------­

( c.) Height (in metres):-------------
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12. Other Medical Conditions present:[ r---, Sicl<le cell Disease (1) 
Otl1ers (2) Pis state: ----------------

13. Do you have pain? I.__---JJ YES (1) I I NO (2) 

NB: If NO pain, go to 26 & STOP THE INTERVIEW! Otherwise continue serially�

SECTION C (Assessment of Pain in Malaria)
14. If yes, what 1s lhe character/quality of this pain? (E.g. aching. biting, burning, colicky,

etc.): 
----

----
-----------------

15. WJ1en diet the pain 'itart? (state in days): _ ___,;_l ___________ _

16. Du1 at1on of pain fron1 on\el (estimate from question 15 above) _____ _
17. W11at 1s tJ1e 1Jatte1·n of tl1c pain?

( 1) Co 11 ti 11 u o lt s I I (2) Intermittent ( l

18. Is onset of }Jain relatccl to otl1er symptoms? (Pis, note respondent's presenting

con1plain above) 

I =7 

[ I 

I _] 

C._J 

I ) 

[ 7 

I _] 

(a) Fever

(b) rf eadacl1e

(c) Bitter· taste

(cl) Loss of ,1ppetite

( e) I�'a tigt\e

(t) Nausea

(g) Vomiting

After 

I 

I 

( 

I 

I 

I 

I 

I 

I 

I 

I 

---,' I 
I 

(h) Otl1ers (Specify): ...................................................................................... . 

19. WJ1ere is tl1e pai11 11ow?(State location in the body): _______ _

20. Does tl1e pain radiate to otl1er part of the body? [ I Yes (1) .__I ____ ! NO (2) 

21. If yes to 20, site of 1·c1diation(state body locatjon): __________ _

22. Rale tJ1e severity ol your pain AT PRESENT by indicating along tl1is line

0 1 2 3 

Where: 0 end= No l'c.1in a11d 

4 s 6 7 8 9 

10 end= Worst Pain Imaginable 

23. Also indicate if yoL11· pdin is· I 

10 

(OJ Mild (l) Discoiiifoi·ting (2) Distressing (3) Horrible ( 4) Excruciati11g

. 
-JEN TI·IE PAIN JS MOST SEVERE and i11dicate its severity on this

24. Now, tJ11nk abot1l WI 

li11e 
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0 1 2 3 

Whe1·e; 0 end= No J>c1in

4 5 6 7 8 9 10 

and \ 10 end= Worst Pain Imaginable 
25. What level of pain cJo find acceptable? Indicate the severity when pain is acceptable to

you 

0 1 2 3 4 

and 

5 6 7 8 9 

10 end= Worst Pain Imaginable 

26. Wl1at drugs/medicctlions are you receiving now?

DRUG THERJ\JJY PERCEIVED EFFECTIVENESS 

10 

Very Moderate(2) Low(3) Not at aJ I ( 4) 

efr ective(l)

a. No11e (no d1·t1gs or any

lyJJe)
• 

b. J\11aJgesics (11st)

1. 

2. 

C. l lerbs

cl. Non Drt1g the1·a1>Y (list)

1. 

2. 

e. Others (1Jleasc1 specify)

1. 

2. 

7 
• 

- 0 
• • • • 

• 

27. J-low does your paiit ii1terfere w1tl1 the following act1v1t1es. (use tl11s scale 1 1 )

0 1 2 

Where: O= does not interfere 

ACTIVITY 

a.) Occupational/Scl1ool activity 

b.) Mood 

c.) Wall<ing 

d.) Normal worl< witl1in Ll1e house

Relations witl, otl1cr people
e.) 

f.) Sleep 

g.) Enjoy111ent of life

4 
' 

5 6 

and 

\ 
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28. What types of thought co1ne to your mind as result of your pain7 Please list·

SECTION D (Laboratory Results) 

29. (a.) Malaria Parasite present?: I I YES (1) I I NO (2) 

(b.) Malaria Parasite (MP Density on thick blqod fi1m): --=----......:·:....,__---

30. Pacl<ed Cell Volume (Capillary PCV): ______________ _

• 

\ 
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DEPARTMENT or EPIDEMIOL 
\ 

HEALTH COLLEGE OF

OGY, MEDICAL STATISTICS AND ENVIRONMENTAL
' • 

1 MEDICINE, UNIVERSITY OF IBADAN NIGERIA
, 

I 

Pain in Malaria Questionnaire
(YORUBA TRANSLATION)

Dale: ....... / ...... / ....... .

SECTION A (Socio-Demog1 .. aphic Data) 

1. Kini ojo ori yin? : _________ (as at the last birthday).

2. Sex: I I ol<un1�in (1) [ I Obirin(2) 

S/C: ............... . 

3. Rel igio11: ._I ---11 (1 )Cl1 ri�tianity I I Islam (2); Others (3) _____ _
4·. Nntionality: I I N1ge1·1c111(1) I I Non-Nigerian(2) I I 
5. Etl111ic g,·oup(if Nigerian): Yoruba(l) Igbo(2),Hausa(3); Otl1ers(4):.-'--___ _

6. Ise wo ni e 11s e? (if a cl1ilcl, Occupation of Father /Guardian)

I I U11en1JJloyecl (0) [ I Agbe (1) 

I 

I 

I 

I Osise l<el<e1·e 11i ibise ijoba i (3) 

I Os is e al ad c1 11 i ( 1) 

I 011i ise acla 11i y1 (5) 

I 
I 

I 

I osise agba ni ibise ijoba 

I 011i sovvo ni yin (4) 

I Omo ile 1we (6) 

7. llig)1esl leve] of eclt1t8Lio11 con11Jleted'? (if a cl1ilcl, level of education of

rnotl1er /Gt1ar·dic:t11)

I INo formal e(IL1catio11 (0) !._____.I Pr11nary Scl1ool (1) i.-1 __,! Secondary (2) 

I l Dip1oma/NCE/Polytecl1nic/U11ivers1ly or IIigl1er (3)

8. Marital statL1s: I I AJJOn (0) I I wa 11i ile ol<o (1) I I eyin ati oko ko gbe po

mo (2) I lopo (3) Otl1e1·s (Pls Specify-4) ---------' 

SECTION B (Brief Medical History) 

9. l(ini a won apere t1 eri l<i e to wa ri dol<ita loni? (1) ______ (2) ____ _

(3) ________ (4) ____ 
(
5

) ______ _

10. lgbawo ni aisan yi be1·e? (in days) __________ _

11. Ara gbigbo na (in OC): ____________ _

l2. kini a won aisan niiran tie tun ma gba itoju fun tabi ti o ma nse yin?: D Sickle cell

Disease (1) Othe1·s (2) Pis state: _____________ _

13. Nje e ni ara1·iro Jati igba ti aisan yi ti bere?

NB: If NO pain, STOP THE INTERVIEW 1-IERE! If YES, go to section C �. 
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SECTION C (Assessment of Pa1· . Mal . . n 1n aria) 
14. T1 e bani arariro, fru arar1ro w ? ( fu 0 · n apere: r1ro ( aching), jijanije (biting), tita

(peppery), luelue (dull) eLc) 
--------------

15. Ni igbawo ni arariro yi obere? (ojo) 
16. Duration ofpai r 

-----------------

n ram onsel (estimate from question 16 above):-�----
17. What is the patte1�n of tl1e pain?

(2) 0 nwa ni igbagbogbol .___ -ii (2) Ekan l<an ni o ma nwa
18· Bawa iii igbati arari1·0 yi bere se je si igba ti awon apere miran bere?

I 

Ki oto ebere leyin ti obere 

(a) Iba

(b) Ori fi fo

(c) E11L1 l<il<oro

(d) ai le jeu11

( e) 1-i 1·e n

(f) gbigbe eytn lelJ1

(g) ebi

I 

I 

I 

I 

I 

I 

I

I 

I 

I 

I 

I 

..... I _ __,I � 

I I 

I I 

I I 

I I 

I I 

I I 

..... I _ __,I. 

I 

( h) Aw on 11 I< a n 111 i ( S JJ e c i fy) : .......................................................................... . 

19. Nibo 11i a1·a yin 11i ot111 1·0 y111? (ft111 apere· apa otu11, ese 0s1 ibo?): ____ _

20. Se a1·ariro yi lo l<al<it·i si ibon1i1·an 11i ara yin? ,__I _ __,j beni (1) L-1 _ __,I Beko (2)

21. Ti o baje be, nibo 11i a1·a ytn ni o lo? (stale body location): ________ _

22. So bi arariro yi se po to 11i lowo Iowa bay1; fi ami si or1 nomba ti o fi l1an bi a1·ariro 11aa se po to?

0 1 2 3 4 5 6 7 8 9 10 

ancl 10 end= Worst Pain Imaginable 

23. Bawa 11i iroro na seri: (0) o JJO die (1) 0 fun yin 11i inira (2) 0 fun yin ni

inira to po (3) i11ira ti l<o cla rara (4) inira ti o buru jai

24. Nibayi, ronu igbati irora yi burtt julo, fi ami si1ori nomba ti o fl han bi o se po to.

0 1 2 3 4 5 6 7 8 9 10 

Where: 0 end= No Pain ancl 10 encl= Wo1·st Pain Imaginable 

• 

• 

25. Fi n om ba se apej uwe bi i rora t i  e I e f arada se po to. (Indicate the severity \Vhen pain Is acceptable to you)

0 1 2 3 4 5 

Where: o end= No Pain a11cl 
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26. rru ogun wo ni e tf lo?
' DRUG THERAPY' 

EFFECTIVENESS 

Very effective Moderate Low Not at all 
0 None (no drugs of any type)

1 (Ogun ararlro) (so Ol'Ltl{o re)

1. 

2. 

2 Agbo (herbs) 

3 No11 D1·ug therapy (list) 

1. 

2. 

4 Omiran (tJlease, specify)

1. 

2. 

27. Bawo n1 icliwo l1 arariro yi �e fl111 yin !all se awon nkan wonyi se po to? (Score ,vith this scale of 1-10)

0 1 2 3 

Wl1ere: O= docs 11ol i11te1·re1 e 

ACTIVITY 
h.) lsc sise 

i.) Moocl 

j.) Ati ri11 

I{.) Ise sise la rin i le 

5 

ancl 

1.) Biba awon eya11 se er�e tabi se 11kan po 

m.) Sisu Orun 

n.) Sise igbaclun 

I 
' 

6 7 8 g 10 

10= con1pletely interfere 

Interference Score 

28. Iru era wo lo n1a wa si ol<at1 yin bi arariro ba ti wa? Please list: ________ _

SECTION D (Laborato1 .. y Results)

29. Mala1�ia Parasite ( MP Density): (0) thicl{ 01· thin blood film: ________ _

• 

30. Packed Cell Volt1me (Capillary PCV): ________________ _

\ 
( 

•
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I FORMED CONSENT FORM

DEPARTMENT OF EPIDEMIOL 
HEAL TH COLLEGE 

.. 
OGY, MEDICAL STATISTICS AND ENVIRONMENTAL

_______ 
, 
__ 

... 
_

· 
_:

·:._:OT· MEDICINE, UNIVERSITY OF IBADAN, NIGERIA

Informecl Consent Form

UJ/UCJ-1 Et/1ics Committee Approval number·• • ••••••••••••••• ••••••••••••••••••••••••••••••••

Date of Approval Expiry: ......... / .......... / ........... . 

Title: AN ASSESSMENT OF TIIE PREVALENCE AND NATURE OF PAIN IN MALARIA

Investigators & Affiliations: rrl1is study is being conducted by Dr. JKEOLUWAPO 0. AJAYI 
and

. 
Dr. ABRJ\J-IAM B. 1001(01(0 of tl1e Department of Epiden1iology, Medical Statistics and

E11v1ronn1e11Lc1/ Health, TJ1e College of Meclicine, U11iversity of Ibadan. 

Spo11sors: Tl1is study is SJJonsorcd entirely by the researchers listed above

Pt1rpose of Researcl1: Malaric1 is a serious 11ealth problen1 in Nigeria as it causes a lot of 

illness and eve11 cleall1 cspcc1c1lly among cl1ilclre�. Pain is a symptom of Malaria that is 

commonly expe1·ie11ccd IJy 111ost 11atie11ts It agg1·avates tl1e illness ancl probably contributes 

most lo tl1e ir1capacilc.1lio11 cxpcr1c11ce by sttfferers. 1-lowever, tl11s pai11 is often overlool<ed 

and not always cloct1111e11tccl l>y clocto1·s/111ed1cal IJe1·sonnel. Analgesics are prescribed 

routi11ely as pat·t of Mala1·1,1 l1 c1at111e11l \,v1tl1ot1t tt1lly evalt1at111g tl1e pain. Tl1e adequacy of 

t1-eatment provided for pa111 in Mala1·1a ,1nd effectiveness of analgesics commonly prescribed 

is not know11. Evaluatio11 ol tl1e severity of pain is essential to mo11itor the effectiveness of 

treat1nent provicled. No slt1cly has been reported in the literature on eval11ation of pain in 

Malaria. This study is bei11g cor1dt1cted to deter1nine tl1e prevalence, pattern, character, site 

and severity of tl1e pain i11 patients wl10 l1ave tvtalaria as well as tl1e treatment 1nodalities used, 

tl1eir effectiveness. 

• 

p1·ocedure of Research: we enroll all persons six (6) years and above wl10 present to this 
clinic witli fever into this stL1dy. We are hereby asl<ing you permission to allow en1·oll you or 

yot1r child into tl1is study. 
• 

You or your child will be asked basic demographic infonnation at start. A finger pnck to

obtain about 1-2ml of blood for Malaria test and to find out about your packed cell volume

and enotype will be done at no cost to you. If Malaria parasite is found in your blood we will

then 

g

ask more inforn1ation about your pain experience in this illness. Medications to treat

Malaria will be given to you for f rce and yon will be required to come tomorrow and the day

f � l ate tiow well tlie medications given to you a1�e wo1-ki11g and also to test the
a ter 1or us to eva u . . 

. 1 1 l f Malaria parasite in you1· blood. All results of test (lone will be given to
change 1n t 1e eve o 

you. 
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This study to the best of our l<nowl d ·11 e ge WI not expose you or your child unnecessarily to anydanger. However you or you h'ld · · . . 
' r c 1 may experience a slight pain from the needle prick whichwill go away an few minutes or at most in a few days.

AJ1 information obtained will b t d · JI e reate 1n a confidence and for this research purpose only.Y�Ltr. name and otl1er personal identifier information will never be made public. Analyzed data
witl1out your identity variables will be used in scientific publications to improve the care andmanagement of tJain in people who have Malaria.

Tal<ing part in tl1is study 1s absolutely voluntary. You are free to withdraw your consent or 
that of your cl1ild al any tin1c w1 th out any repercussion on you or the care of your child in this 
l1ospital. It is possible wl1c11 tl11s study 1s over, we may want to look again at tl1e laboratory 
and medical reco1·d data collected dt11·ing this study to help us answer other questions. If tl1is 
l1appen, neit)1er you nor yoL11- cl1ild's name or identity will be made public.

Tl1is resea1·ch l1as been approvecl by the University College Hospital Etl1ics Committee. The

Cl1ai1�man ca11 be contactecl at Diode Building, Room TlO, 2nd floor·, IMRAT, UCH, Ibadan. 

Tel: 08032397993; e1nail: _t1iucl1irc@yal1oo.com. In case of emergency or more 

questions, please contact D1·. I. O. Ajayi at l1er office in tl1e Department of Epidemiology 
and Medical Statistics, College of Medicine, University of Ibadan; Tel: 08023268431; 

Email: il{eaj ayi2 0 03@yal1oo.co 111. 

Statement of tl1e pcr·s011 obtai11ing i11forn1ecl cc>nsent: I l1ave fttlly explai11ed this researcl1 
to _________ __ _____ ct11d I l1ave given sufficient infom1atio11, 
inclt1ding abot1t 1·isl< a11cl be11efil to enable an i11forn1ed clecis1on. 

I 

Nan1e: ________ S1g11(.1LL1 re: _________ Date: __________ _ 

Statemer1t of the 11erso11 giving i11for111ed consc11t: l have read the above information or it 
lias been read to 111e a11d I t1nderstand tl1e content. I have asl<ed all tl1e necessary questions 
and satisfactory answers l1ave been given to me. 

I, ---------------of ____________ l1ereby consent 

or give consent to have my cl1ild (name )-------- Study ID. No. ______ to

· · t · this stLidy I t111dcrstand I have the rigl1t to withdraw myself/ child from thepart1c1pa e 111 

study at any lime without it in any way aff ecling my 1nedical care in this hospital.

Your Name: ______ _ Signature:----+----- Date: ___________ _

Witness Name:------- Signature: ________ Date: _________ _
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ETI-IICAL APPROVAL LETTER 

BOLLEBE OP MEOIGIPJH, UNIVBRSJTY OP IB/tIJAN. IBADAN, NIGW
Dlrt!clor: Prof. A. Ogunnlyl, B1Jc0t®,1, aaocha. nteP, rvtACP, ,�, (Pd!n). m:p (Lend)

Tcil: 00023038583, 08038094173 
£ .. , ,ull: aogunn1yl@comul.edu.ng 

lJI 'l 1CJ 1 (C Rcgl,trntion Number. NIIRECJos101noosa
NC• l IC>- C>l� EXPEDITED REVIEW AND .,\PPROVAL

ll,·: Pni1• lu l\1nlnr,o: ·\ 11 ;\ ·St' $IDcnt ol the Prevalence swd Chnr�tcr. 
l l•UCH l!tllLCs ( �1n,1111llcc ss1g110d number: UllcC/1

\
1/0280 

f�u1nc of PnnciJ):Jl 111, c.">llf!.11, 1Jr. Pror. Olnltnn >\. Soynnnwo

r, 1tc of F'CCOIJlt <Jf \ 111111 L1JlJ>ltCtttior1: 

Department of An.ecstl1�
College of t,(cdicinc, 
Uoivernity of lbru.lnn. lbndun

23/1112011 

l).,tc: or mce,ing \, lien 111,nl c:trnnlnnt1on Oil etl1lcol appronl ,v11s lnt1dc. NIA

·1 t,,� b 10 11lfor111 \<111 1111t 1 l1c rw.curcl1 (fo.scril\C<J ln the subm1t1eJ protocol, the consent fonns,
nr\J 01l1l!r 1>art1c1p 1tll II lllTI tl1t11111,utl!t1uls llOVc l1cen rc,1iC\Vetl n.r1J given e:tpc!fllte<I oppro,,al bJ·
tlz,· UI 'lf('/ / l"t/111 j ("011111JII( '4' 

17 111a ar1p10,ral cinlt� f1,H 1 1,11/2()11 10 '28/11/2012 If there ls <le.lay in stnrti11g the resea.rcl1,
pJcw;c 1nfor1,1 \lie U l1 l lCI I I 'titles Cocnmiltca ro ttml tl�o elute:. of opprovol O&l be edjusted
ac<..or,1,ngt)' Note. thnt Ii� pt rt1c.ip1U1l nccrunl or 11ctlvity rclotcd to lftjs researcl, mny be con<luc:-tcd
oulstde o( U\�e dJtcs 1// 11·f<Jrn1cd r'01rsl!TJtfor11u ruod ln 1J1Ls sr,,dv r,nut carry 1/10 Ul/UC�1 EC
LL\J ,g1J�cl 111111,bt!r a,1,f ti,,,,, to11 of Ul/UC(l EC approval of 1J1e study It is cx-pected thal you
st1bm1l )'DUt nnnuaJ rt:1 l rl ., \',, oil as an unnual rcq11est for tho project rei1cwal to the UI/UCH EC
c.1rly 111 order to llbt.1,n tUll'vr I of your approvru lo avo.Jd disruption of your rc�carch. 

7 l1e A',111011,1/ ( 't •,li' (v, H •, •/r/1 Jle.senrclr Erl11c.J re11,,.lre:s }1/JII 10 comply wlf/J all 1Tutit11(io1U1!

gi1,dti111cs. 1 ,1/LJ &.111u' 1 t g,,, 1tcc;ns ,11r,J ,.,,th lira tenets of tl,e Co<ie incl1tdf11g mu11ring 1/11.11 (t/l
t.1<ll·,•rst1 �\·1..�nrs ,,rl• rt'jl•Jf1< .J 11rv1n11rly to tlte. Ul/UCll EC. No d,rmges ar4 pqn11llte<I lit Iha
rcst'nrc:I� �t·l1l101,r pr1c11 t,p111·n1 al by tl,o UJ/UCH EC atcepl In circun1sta11cp 011r/lttt1ti In 1J1e
(, ,de. fir� Ulll 1CI J l·t r, e�� tile! ,,gist lo ,:01edi1l'.t C01ttplla11c.e Vt.Ji( to J'011r r�earcl, slur

' 
I 

-f Ee 

C IU I I a 

G 1i 'e. Bl�th'1;· � PA1aJnii1 -� �Cl�tn,n,1tental Seton�" Epldornlology Resoarcl1 & SeNICO
Rnooroh Units• a,10 cs, o ... ,... 

a • Phonnocflullca1 ScfMc.eD \• Cone4r Rosoarch & Servloos •1HIV/A108 

tr O 1 rm ti 7 MT C ¢1 2 

•Bohevtoural & Soda �,,ca 
------

----------·---
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-

7 

Yaur Rt'] \,, 
• 

l)�clr L11·. AJa.) 1

0/uyoro Oke-Ofa 
P ) Box 1�4 Secreta1,at, lb tJan, Nigorls 

Tel. 0803-7031735, 028729026 
E-mai1· olt1yoroct1tholic@yahoo com

• 

_ Our Ref. ,\1
,,
---------

E'MllOAL APPROVAL 

Dale: 
--------

It I'> tn� 1)lc.u�ltr,· tti 11fl, r11 you that U1e hospital Ethics Comrnittee hns granted 
)'Ott r rc:(!Llt�st t '1 1111 l· .,.,11 1

,\• p!ltic11 �s and aclminister quesUonnrure for n study

titled ·P1\ll'l 11'1 r-.lt\i-r1.RI." · �,s specified ir1your proposal. 

Tl1t· hosp1tnl 11<1 11.t t#r, , or,siden; seriously c\onducdng re�<:arches \vithin the 
�tund�rcls of be�t �,, ,.1cl 1, es and nJso reqlt1res you to Sltbrrul to the c..�mmittee n 
bour1d cop)' o( tl1e iir,JI : ... tud)1 (or hosp(tnl 1ecords.

Pletisc rL'el free to ('r>rltit<·t tl1e con,mitttc for any assistance you ma)' require. 

\\fishing} ot1 l11c: 1.'t·r . oc · c 

Your� stncercl\, 
• 

• • • • • f • • • • I • • • II • I • I

�J. /\ �·t) (l(Ldt!JO 
Se(·relOr}' .. Ethics Cor11n.1\t,·o 

-

• • --
•

·------­<al........ . .._. ----
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- ----

Dear Dr. Aja\ 1,

Oluyoro Oke-Ofa 
P ) Box 7044 SecrerA,ral tbatJan, N/g-Or/a 

Tel.· 0803 7031735, 028729028 
E-n1a1I· c�uyorocfltho/tc@yahao.ccm

\ 

DUI' Rt!/. i\',1. 

• 

- ---------

ETfUCAL APPROVAL 

I 

r' «Dn'tsak, JQl'

Dart 
---------

It Is 1n�· ,,1easure ttJ 11f,1 r11 you thttl tl1e hospital Ethics Committee has granted 

)'OlJ r request tc) 1111 t· '"\'lt ,\' paL1en ts and admlnister q\tesL1onnaire for a atudj' 

tltlr:d '"P,\IN IN r.\ . .\�.1 RI.A· 1:1s specified 1n your proposal.

\ 
Tl1e;- hospital h<14.•. <.'t t:r, o,1siders seriously c·onducting rc!icarches '"itl1in the 
stlindards of bc!:it pro cl,, es and also requires you lo st1bn1it to the r..�mmittee a 

bound cop)' o( tl1e fi r1.:1l �ltJd)1 for l1ospitf11 records. 

PJeusc feel free to cor1 t�<·t t11e committee for any assistance }'OU may require. 

\\ i<:ihing} OU U1t \'Cf\ Jc t 

Yours sincere!\· . 
• 

' - .. 

-C I _\ ; <�- . '-

-··· .... ..... ....... . . 

,J. Ayo [1adejo 
Secreta0· ,Ethics Ct,ntn 1 tt,·o 

- - ---� 
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