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1)The DivisionofDiseaseSurveillanceand ResponseattheMinistryofHealthhasbeen notifiedby

theirfieldstaffofan outbreakofa diseaseintheMukuru Slums in Nairobicharacterizedby severe

watery(sometimesbloody)diarrhoea,generalbody weakness,fever,headache,abdominalpainsand
vomiting.TheyareconvincedthatthediseaseisBacillaryDysentery.The Head ofDivisionsends
you toMukuru slumsashead ofthediseasecontrolteam.Brieflyoutlinethestepsyou wouldfollow
tocontroltheoutbreakand topreventfutureoutbreaksofthesame diseaseinthisarea.(25Marks)

2)A studyofpeoplewithHIV/AIDSundergoinghighlyactiveantiretroviraltherapy(HAART)found
thattheprobabilityofimmune failureinthepresence of oralcandidiasiswas 91%(Gautan-Cepeda
et.al.2005).Herearetheresultsofthestudy'scross-sectionalsampleofpatientswithHIV/AIDSon
HAART:

Immune Failure
Yes No

OralCandidiasis
Yes 31 3 34

No 75 37 112
106 40 146

(a)View theexam fororalcandidiasisasa testforimmune failure.Whichofthe test

characteristicsdoesthe91% figurerepresent?(2Marks)

(b)What was theprevalenceofimmune failureinthissample?(3 Marks)

(c)What was theprobabilityofimmune failureintheabsenceoforalcandidiasis?(3Marks)

(d)What would youcallthisnumber ((c)above)?(2Mark)

(e)Calculatethesensitivityof oralcandidiasisforimmune failure.(5 Marks)

()Calculatethespecificity.(5Marks)

(g)Do youagreewiththeauthorsthatoralcandidiasisis agood markerforimmune failurein

patientson HAART? (SMarks)



3)Ina chartreviewofpatientspresentingtotheemergencydepartmentwithepigastricpains,a subgroup
of240 patientswereclassifiedas eitherpepticulcerdisease(PUD) oratypicalepigastricpains(no
PUD)by two doctors,an accidentand emergency(AE)doctorand agastroenterologist(consultant),.

Gastroenterologist
PUD No PUD

AEDoctor PUD 64 12 76

No PUD 56 108 164

120 120 240

(a)What proportionofthe240-patientsamplewas assignedto PUD groupby the

gastroenterologist?(3Marks)

(b)What proportionwas assignedtothePUD groupby theAE doctor?(Mark)

(c)What istheactualagreement(concordancerate)betweenthetwo doctors?(4 Marks)

(d)What istheexpectedagreement?(4Marks)

(e)Calculatethekappa statistic?(6 Marks)

()Arethedisagreementsbalancedorunbalanced? How wouldthisaffectyourinterpretationofa

studyby theAE doctoron theincidenceof PUD?(Assume forthisproblemthatthemain

sourceoferrorindiagnosisisthedistinctionbetweenPUD and atypicalabdominalpain.)(5

Marks)

4)A prostatecancerscreeningprogram based on repeatfree clinicalprostaticexaminationsis

implementedby theMinistryofHealthformen aged60-79 years.The program isopen toall

eligiblemen, butitisnotcompulsory.

(a)Do youexpecttheincidenceofprostaliccanceramong the men who take advantageofthe

program tobe thesame as thetotalcligiblepopulation?Why?7 Mark�)

Inmen who choosetotakeadvantage of theprogram the averageannualincidentofpreviously

undetectedprostatecancerisfoundtobe about 100per l00,000on followup.Inthefirstexam, point

prevalenceisfound tobe about200 per 100,000.Assume that,aftercasesare confirmedby biopsy.

no falsenegativego undetected.

(b)What istheaveragedurationofthedetectablepre-clinicalphase incasesofprostatecancer

detectedatthe firstexam? (3Marks)

(c)Definelead-timebiasinthecontextofevaluationofthescreeningprogram
orprocedure.(3

Marks)

(d)How does lead-timebiasaffecttheestimationofaveragesurvivaltime?
(4 Mark�)

(e)Estimatetheaverageleadtimeforprevalentcasesinthisexample
and state theassumption

underlyingthisestimation.(4Marks)

()What isthetendency oftheaveragelead-timeforincidentcases
thataredetectedafterinitial

screening,as theintervalbetween screeningexams becomes shorter?(4Mark�)
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5)One ofthescreeningtestsfrequentlydone inKenyan hospitalsinwomen withbreastlumpsisthe
mammography test.Doctorsuse thistestfrequentlyincombinationwithclinicalpresentationto

predictBreastCancer.The goldstandardforbreastcancerdiagnosisisbreastbiopsy.You searchin
PUBMED and finda studydone inKenyawhichshowed thattheprevalenceofundetectedinvasive
breastcancerinpreviouslyunscreenedwomen atage 50yearsisabout5%. The sensitivityofthe
mammography testisabout 949% and thespecificityabout 80%.

(a)Constructa 2 x 2 tableusing"Cancer"and "NoCancer"(bybreastbiopsyas thegold-standard)
and "Mammography +" and "Mammography -"as thetestsfora populationof 1,00050-year
oldWomen. (10Marks)

(b)What istheposteriorprobabilityofbreastcancerina 50-year-oldwoman ifthemammography
testispositive?(3Marks)

(c)What istheposteriorprobabilityofbreastcancerina 50-year-oldwoman ifthemammography
testisnegative?(3Marks)

(d)What isthelikelihoodratiofora positivemammography test(LR+)?(5Marks)

(e)UsetheLR+ tocalculatethe posterior(post-test)probabilityofbreastcancerfora 50-year-old
woman ifthemammography testispositive.(4Marks)

6)Foreach ofthefollowingstudydescriptions,name and brieflyexplainthebiasmost likelytoaccount

fortheresults:

(a)A new policyatKenyattaNationalHospitalrequiresallasthmaticstohave a pCO2 measured in

theaccident& emergencydepartment,withautomaticadmissiontotheICUratherthanthe

ward ifthepCO;is> 40.(ApCO;>40 isan indicationofincreasedseverity.)Deathrates

fromasthma inboththe ICUand on thewarddecline.(5Marks)

(b)A studydone inKenyashows thatPSA screeningofprostatecancerinmen above 50 years

reducesProstatecancermortalityby 70% compared tomen who do notundergo screening.(5

Marks)

(C)One way toscreenforcoloncancerinKenyaistohave patientscollecta smallamount ofstool

on a Hemoccultcardthatcan be chemicallytestedforthepresenceofblood.A studyoffaecal

occultblood screeningfindsa dose-responsebetween the number ofHemoccult"cardsreturned

and decreasedriskoflungcancerdeath.(5Mark�)

(d)A studyon earlytreatmentoflupus-relatedkidneydisease(nephritis)
compared patientswho

had a kidneybiopsyearlyintheirclinicalcourseto patientsbiopsiedlateintheircourse.The

studymeasured timetorenalfailurefrom thetimeofthebiopsyand found thatthosebiopsied

earlierhad a longertimetorenalfailure.(5 Mark�)

(e)A 2006 paper intheNew EnglandJournalofMedicinereported88% estimated10-yearlung

cancer-specificsurvivalamong 412patientswithpathologicallyprovenStageIlungcancer
detectedbyCT screening.Theycontrastedthiswithabout 5% survivalamong lungcancer

patientsingeneral.(SMarks)


