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0JINisapeer-reviewed,onlinepublicationthataddressescurrenttopicsaffecting
nursingpractice,research,education,andthewiderhealthcaresector.
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Abstract

InZambia,theincidenceoftuberculosis(TB)hasgreatlyincreasedin{helast10years.This
articledescribesZambiaandhighlightsthecountry'suseoftheUnitedNationsMillennium
DevelopmentGoalsasaframeworktoguideTBtreatmentprogrammes.AnoverviewofTB
inZambiaisprovided.DatarelatedtoTBcasesattbecounty'smainreferralhospital3the
UniversityTeachingHospital(UTH),isdiscussed.Treatmentpoliciesandbarriersare
described.Zambiannursesriavebeengreatlyaffectedbytheriseinthemorbidityand
molialityofnur.seswithTB.ThisarticleexplainstheimpactofTBontheZambiannursing
work force.Reviewofzambiangovernmentprogrammesdesignedtoaddressthishealth
crisisandtargetedinterventionstoreduceTBamongnursesareoffered.
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From?globalperspective,Tuberculosis(TB)remainsahealthcrisis®TheWorldHealth
Organization(WHO)notesthatonethirdoftheworld'spopulationiscurrentlyinfectedwith
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theTBbacillusandeverysecondofeverydaysomeoneintheworldisnewlyinfected.In
2003,anestimated1.75mi]lionpei-sonsdiedduetotuberculosis.(xp).
Thisarticlebrieflydescribes{hedevelopingcountryofzambia,
andhighlightstheUnitedNationsMilleuniumDevelopment
Goals(INMDGs)toimprovehealthandtheeffortsZambiais
makingtoachievethesegoals.AnoverviewofTBinZambia
discussesthesituationatthecounty'smainreferralhospital,
UniyersityTeachingHospital(UTH).Treatmentpolicies,and
barriers to these complex protocols, are described.

Zambiannurseshavebeengreatlyaffectedbytheriseinthe
morbidityandmortalityofnurseswithTB.Thisarticleexplains
theimpactofTBontheZambiannursingworkforce.Zambian
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govemTent programmes designed to address the TB health crisis
arereviewed.TheauthorssuggeststrategiesandinterventionstohelpdecreaseTBinZambia
and other developing countries.

Zamhia

ZambiaisanAfricancountrylocatedintheSub-Saharanregion.Thecountrybecame
independentfromGreatBritainin1964.Zambiahasenjoyedarelativelystablepolitical
environment,isricriinnaturalbeautyandbiggamewildlife.Despiteitstropicallocatiofl,
Zambiabasapleasantclimate.Itis8geographically,abouttriesizeofTexas,coveringanarea
of752,614squarekilometers.Tbepresentpopulationisestimatedat9,872,000,of which
51%aremaleand49%arefemale.Fortypercentofzambiansliveinurbanareas(g±ALj!deid
FactBook2005).However,themajorityofthepopulation(60%)livesinruralareas.The
nationallitera:yrateisestimatedat63%formalesand50%forfemales.Thecountryis
dividedintonineprovinceswi{h72Districts(£±ap±raiJ=!±a±±±±is=±LQ±fr¥2.29QQ).
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Zambiahasabundantwaterresources,mostlyintheNor{hem
patofthecountry.Althoughtheclimatefavorsagriculture,the
countryalsohasuntappedmineralwealth.Theeconomyis
lal.fTpl`J1`nn^|   _._   __                      .    .largely based on copper
energy, and industry. Eighty-fi-ve percent of the labor force is_' ____-,    '`, `+JLILJJIJL|,

employed in agriculture, 9% in service occupations and 6% in
industry.However,Zambiaiscurrentlyoneoftheworld'slower
in:omecountriesasaresultofthecollapseofworldcopper
pricesin1975,whichhashadlongtermeffectsonthiscountry.
Eventoday,theunemploymentrateis50%,whiletheeconomic
growthrateislessthan5%.AveragelifeexpectancyinZambia
;cii"rl+?n7..~__         rA                                                               „
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ThegoverrmentofzambiausestheMili,enniumDevelopmentGoals(MDGs)inAfrica,
developedattheUnitedNationsMillenniumSummitin2000,aspartoftheguiding
fraineworkforitslongtermnationaldevelopment.TheMDGsaresimilartotheU.S.

government-createdHealthyPeople2010goals.PrerequisitesfortheattainmentoftheMDGs
mcludeeconomicgrowth,goodgovernance,peace,andsecurity.Thesearekeyactivitiesthe
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governmentstrivesforinthedevelopin?ntofzambia.TheMDGs{argetyearforattainment
is2015andthegoalsfocusonthreemainare.asofhumandevelopment:reductionofhunger
anddisease,promotionofeducation,andsocio-economicdevelopment.Thesethreemain
goals are briefly discussed below.

MDGTarget1:ReductionOfHungerandDisease

Thegovernment'stargetfocusesonreducingbyhalfboththeproportionofpeoplewho
sufferfromhungerandthosewholiveonlessthanadollaraday.Thisgoalcanbeachieved
bypromotionofeconomicgrowth;incomegeneratingactivitiesintheprivatesector;and
promotionofagricultureandmeasureswhichwillincreasesalesofagriculturalproduce,such
asestablishmentofagoodroadnetworkinruralareas,Thisincreaseinincomewillempower
parentstobetterfeedtheirchildren,helptoreducepreventablechildhooddiseases,and
ultima{elydecreasethecurrenthighchildmortalityrate.

Subgoalsaretoreducechildmortalityintheunder-fiveagegroupbytwo-thirdsand
maternalmortalitybythree-quarters.Childmortalityisdecreasingthroughexpanded
programmesofimmunization.TheReachingEveryChildinEveryDistrict(REDStrategy)
Programme,WHO,UnitedNationsChildren'sFund(UNICEF),Japanlnternational
CooperationAgency(JICA),GlobalAllianceforVaccinelmmunizationandVaccineFund
(GAVIandVF)areprogrammesthathelptoincreaseimmunizationagainstvaccine
preventablediseases,includingDiphtheria,Pertussis,Tetanus,Hepatitis8,andHaemophilus
InfluenzaBacteriavac,cine(DPT-HEP8-HIB).(ZambialmmunizationVisionandStrategy,

2006-20l?).Maternalmortalitycanber:ducedbyaddressingreproductivehealthservices,
includinglmprovementsinfamilyplarming,financialresources,communicationsystems,
training, and response to obstetrical emergencies.

AnotherMDGsubgoalfocusesonhaltingtheburdenofdiseaseandreversingthespreadof
communicablediseasessuchasTB,HIV/AIDS,andmalaria.Thiscanbeachievedby

5trengtheningtheimplementationofthegovernment-sponsoredBasicHealthCarepackage
Instituted by the Central Board of Health. (CBOH  2002)

MDG Target 2: Promotion of Education

ThegovernmenttargetstheMDGofpromotionofEducationinseveralways.Freeuniversal
basiceducationensuresthatallboysandgirlscompleteprimaryeducation.Africahas
adoptedtheUnitedNationsAffirmativeActionfortheGirlLchildtoensuregenderequality
andempowermentofwomenbyeliminationofgenderdisparityinprimaryandsecondary
education.

MDGTarget3:Socio-EconomicDevelopment

Severalactionsaredesignedtopromotesocio-economicdevelopment.Thegoverrmenthas
embarkedonEnvironmentalDevelopmentandNaturalResourcesManagementtoachieve

:nviroquentalsustainability.Goalsincludereversingthelossofenvironmentalresources,
improvingsustainableaccesstosafedrinkingwatertohalfthepopulation,andimproving{he
soclo-economicstatusofmostslumdwellersbytheyear2020.
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Toachievesocio-economicdevelopment,thegovernmentalso
seeksto:developaglobalpartnershipfordevelopment;improve
informationtechnologyandaccesstoessentialdrugsfrom
internationa]companies;achicvedeb{cancellationandsecure
favourablerepaymenttcrms;assuregoodgoveiliancebasedon
theruli`oflaw,ureatefavourableexpolfconditions;andexpand
workopportuni{iesforyouthandunderemployedadults.This
wouldfostersocio-economicdevelopmentamong{hese

pOpulations.

In summary, progress in the three main areas of human
developmenttargetedbytheMDGswillrequireintentionalmeasuresbythegovermentto
promoteeconomicgrowth,goodgovemance,peace,andsecurity.However,reductionof
hungeranddisease,promotionofeducation,andsocioleconomicdevelopmentwouldall
impactthechallengeofdecreasingTBinZambia.ThenextsectiondescribeshowTBhas
affectedZambiaanddiscussestreatmentregimensandbarriers.

Tuberculosis in Zambia

TheimpactofTBinZambiacanbedemonstratedbyfirstreviewingthepreva]enceand
incidenceofthisdisease.Otherimportantfactorstoconsiderarethecomorbiditywith
HIV/AIDSandcurrentinterventionplanstotreatTBinZambia.Eachofthesetopicswillbe
briefly discussed.

Hevalence

In1964,ZambiahadaTBprevalencerate(numberofcasespresentinaspecificpopulation
ataspeciflctime,orcaserate)ofapproximately100casesper100,000persons.That figure
remainedconstantforthenext20years.ThefirstcaseofHumanlmmunodeficiency
Virus/AutolmmuneDeficiencySyndrome(HIV/AIDS)inZambiawasdiagnosedin1984.
Between1984andthepresent,theprevalenceoftuberculosishasrisendramatically.In2004,
thecaserateofTBwas450casesper100,000andin2005isapproaching500casesper

t]o°!6°o°2°tsoer:dq#t£°3:g::]rzaatt:)onTdhaetaTZ::]bt]yarraat:kL§::th7L:etrh:°w°;:]°d°L:eis:::]Lfyc:a°tredinu8e
to TB (WHO, 2005).

Graph 1.

(ghaflda2QQ2)

Incidence

InZambia,theincidence(thenumberofnewcasesduringaspecifictime,suchasayear)of
TBhasalsogreatlyincreasedinthelast10years.Tuberculosisnowaccountsforoneofevery
six adult deaths in Zambian hospitals.
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TheUniversityTeachingHospital(UTH)inZambiaistheNationalReferralHospitalatthe
tertiarylevelofcare.LocatedinthecapitalcityofLusakaoppositetheridgewaycampusof
University of zambia, UTH is

alargestructuresprefldoveroiicandone-halfkilometers(80
hectares)of land.Thereisastaffofapproximately3000medical
personnel. The stated'mission of UTH is to provide affordable
qualityhealthcare,functionasanationalreferralcenter,train
heal{hcareproviders,andconductresearchtofindsolutionsto

pxistinghealthproblemsandfordevelopmentofscience.There
isabedcapacityof1803,andfourclinicaldisciplines:pediatrics
andchildhealth;obstetricsandgynecology;internalmedicine;
and surgery. (HHHedthJflfemrfeflri)
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Therewasa12%increaseatUTHinthenumberofTBpatients
seenbetween1994and1998(UTHrecords1999).In2003,atotalof1,230persons(605
malesand625females)diedfromTB.AsnotedinELhowever,boththenumberof
admissionsforTBandthemortalityrateshowsasmall,butsteady,declineoverthepastfive
ye ar s. (I±IH=IB_A±±±±alLRfj2Q±sLfiingJ2QQQ±ri[i).

Table 1. TB Cases UTII: 2000-2004

Evenwiththisdecline,TBcontinuestobeamajorcauseofsicknessintheworkforce

{professionalsandnon-profess.ionals)ofallhospitalsandhealthcentersinZambia.This
increasedincidenceinTBhasincreaseddemandforhealthservices,suchasclosesupervision
andpatientsupport,toensurecompliancewiththelongperiodsoftreatment.

Comorbidity with HIV/AII)S

TE3  f3~r£C3£   H±r v,,,{£.&S* .Tj9.3 LS  +£Z.¥ {+,,rat

fc7et`,c3#i€jcjT\,'erla,p.#ii'ig,

e.i-jig:-!e¥rii€S  af  ffii£3.t3_o`?7  rf`j=;?,

i3a{,i.ejl.i,s;  €r£.re  alg,6i3  c€3.AI

j` !|-f(;`:=t€±,=i.  `<`,vat,'i ti`i  -f-fz¥t.',7.

Zambiaisoneofthecountriesalsoacutelyaffectedbythe
HIV/AIDS epidemic. TB and HIV/AIDS have become
overlapping epidemics as many TB patients are also co-infected
with HIV (WHO  2004). Zambia's "National HIV/AIDS/TB
InterventionStrategicPlanof2002"morbidityandmortality
figures have, however, shown some decline (slight) in the recent
past. Current figures estimate that 16.5% of the adult population
is infected with HIV, and thus are at increased risk for TB.
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TBandHIV/AIDSarethoughttobeasynergisticallylethalcombination,witheachdisease
exacerbatingeffectsoftheother.TBistheleadingcauseofdeathinindividualswhoareHIV
positiveandisalsothecauseofdeathfol.13%ofpatientsWi{hAIDS(HQL2QQ±)

Planforlntervention:TBTreatmentRegimens

Priortothemid20thcenturytherewerenomedicationstoeffectivelyprevent,treat,and/or
cureTB.CuITentlyeffectiveprevention,treatment,andcureofTBcanbeachievedthrough
regimensoftreatment,suchastheDirectlyObservedTre?tmentShoftCourse(DOTS)
programrecommendedbytheWHO.TheDOTSCourseisexplainedinmoredepthlaterin
thearticleinthesection"CurrentGovemmentProgrammes."TheWHOiscommittedto
achievingmajorprogressinglobalpublichealth.Goalsfortuberculosisincludeacase
detectionrateof70%andaworldwidecurerateof85%by2005.

TB Treatment Policy in Zambia

TounderstandtheimpactandchallengesofTBonthepopulationofzambia,andspecifically
thehealthcar?work force,itisimportanttoreviewthecurrenttreatmentpolicyandconsider
themanybarrierstotreatmentThissectionprovidesabriefoverviewofcurrenttreatmentfor
TB,perZambiangovernmentpolicy,andreflec{sonseveralsubstantialbarrierstotreatment.

Overview Of Treatmerat Policies

lnZambiatheNationalTuberculosisandLeprosyControlunit
rMj?1;C:trvnfHAal+i   ir\nn    ,.      . r                       _ __  _ -    -JLLJ| |

stipulated,perth6MinistryofHealth,
~^d  rT`Tl      1          1   1
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with confirmed TB should receive free
`

that all patients ___~.I+++vu  i +,  Diiuuiu recelve free  antin
tuberculosistreatment.Also,TBisanotifiabledisease.Thegoal
oftrea{mentjstocontro]TBsymptomsandtopreven{
transmissiol]tootherpeople.Inarecent(January2006)TB
workshopattendedbytheauthor(Chanda),itwasnotedthatthe
country'sdetectionrateforTBstandsat81°/oandthecurera{eis
at75%.Severalrecentpolicychangesthatincorporatecurrent
trendsinTBtreatmentandmanagementarebeingincorporated
into training curricula.
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Tothatend,theMinistryofHealthadoptedtheDOTSCourseasaTBtreatmentstrategy.The
descriptionoftheTBtreatmentstrategybelowreflectsthecurrenttrendsAcombinationof
anti-tuberculosisdrugsisrecommendedforuseinthetreatmentregimenThiscombinationis
designedtoavoidthedevelopmentofresistantstrainsofthe/%6e7.c%/ofzf6c7cz//z.Theduration
oftreatmenthasbeenshortenedfrom18monthsto8months,henceitisnowreferredtoas
theDOTSShonCourse.TheDOTSCoursehasfivepillars,asbrieflylistedbelow:

Pillar I : Political Will
Pillar2:DiagnosisofTBbysputumsmear
Pillar 3: Available TB drugs at all times
Pillar 4: Record and Report
Pillar5:DirectlyObservedTherapy(DOT)

Componentsofthesefivepillai.sareincludedatalllevelsofhealthcaredeliveryandare
impactedbypolicydecisions.Forexample,thegovernmentmustbewillingtoseekfinancing
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fortheDOTSCourseTBtreatmentprogram.Theavailabilityoflaboratoryfacilitiesand
sufficient drugs for treatment is essential.

RationaleforCurrentTBTreatmentPolicy

Duetotheci]rrenti7icreaseinthenuiliberofpatientsdiagnosedwith
On  an  amT)i]1atnr`7  T`cict;.    Ar`_.._;~ii_     .           ,onanambulatorybasis,especiallyinurbanareasofthecountry.This____ __  ~+ ruLlvliiD  uici8iiuscci wltn

convenientforTBpatients,andreducescongestionathealthcenters,
exposure of other patients and nurses to active TB.
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TB, patients are treated
makes it more
including the potential

Suchanapproachisalsocgnsistentwi{hWHOandlnternational
UnionAgalnstTuberculoslsandLungDisease(IUATLD)
recommendations on treatment of TB in high HIV sero-
prevalencecountries,whichincludesZambia.Alsoamongthese
recommendationsistheuninterruptedprovisionofsupervised
chemotherapy,thereductionofhealthworkers'workload,and
eliminationofrisksassociatedwithparenteraltherapy(e.g.,
prevention of adverse reactions).

Therearetwo.p8ssiblecl?ssificationsofTB:pulmonary(affects
lu:igs)andextrapulmonary(affectsbones,Joints,menlnges,pleura,intestines,thegenito-
urinarytract,orlymphnodes).PatientsareclassifiedbyipvolvementofTB.If diagnosed
withbothpulmonaryandextrapulmonaryTB,thepolicyistotreatthepatientaccordingto
the pulmonary TB guidelines.

EffectiveTBtreatmentrequiresthepatienttotakeprescribedcombineddosesattheright
timeandfortherecommendedduration.Thesuccessofthistreatmentrequiresprompttracing
oftreatmentdefaulters,accuraterecordsofpatientinformationandclinicattendance,andan
adequatesupplyofdrugs.MorespecificinformationabouttheTBtreatmentregimenis
provided below.

The TB Treatment Regimen

SixdrugsareavailablefortreatmentofTB,namely:

Ethambutal (E)
Pyrazinamide (Z)
Isoniazid (H)
Rifampicin®(R)
Rifinah (R)
Streptomycin (S)

A TB treatment regimen
one oral medication on a

__,~^„ w+.Lu LLj.u,  iiiiiuuc uaiiy llvl Injections of streptomycin.
Dependingupondiseaseclassiflcation(discussedbelow),patientsareassignedtothe
appropriate short course chemotherapy.

Phases and Categories Of TB Treatment

ThetreatmentofTBisdividedintotwophases:

7
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daily basis, and may include daily IM iniectionLq of Lqtrptitnit"7^i.n
_1                .  /`.              ,



•     The Initial/Intensive phase
®     The continuation phase

Duringtheintensivephase,patientsneedtotakeatleastthreecombineddrugs.Twodrugs
areusuallysufficientduringthecontinuationphase.Treatmentmanagementisdetermined
accordingtoathreestagecategoryscheme,brieflydiscussedasfollows.NOTE:This
informationisintendedtoprovidethereaderwithanoverviewofcurrentTBtreatment
strategies and not intended as a treatment resource.

C¢fcg"y/.Category1patientshavesmearpositivesputumtestsforc7cz""Z)c7cz.„(AFB).
Thesepatientsareverycontagious.Theyarenewlydiagnosed,withnoprevioustreatmentor
havetakenTBdrugsforlessthanonemonth.Treatmentprotocolisknownas2HRZE/6EH.

Tthhee:nfteif|ycod#asgenog:etrdeftaEpenn:Q£5f:i+_nfiii:5ia:st^iLs:_o-Lf_I?`f=;ELlr:1iLOFirt=#gnnoarwynfua%e2rEu#sT6aEnldothernewlydiagposedpatientswithsevereforTsoftuberculosis(includingTBmeningitis,
miliary?nd/orspinalTB)is2monthsofint:nsive,supervisedtreatment.After2months,if
sputumlsnegativeforAFB,thepatientpeglnsa6Tonthdrugregimen(withTBmeningitis,
theperiodis10months).Ifsputumspecime.nsremainpositiveaftertreatment,theintensive
phasecontinuesforanothermonthandspecimensaresenttotheChestDiseasesLaboratory
forcultureandsensitivity.Category1treatmentisintendedmainlyforadultclients(overage
12).

C¢fgso"y2.Category2pa{ientsareclassifiedasTBrelapses(patientwastreatedandcured,
buthasrecu.rrence)andTB.treatmentfailuresandTBdefaultersSputumtestsareposftivefor
j77j;coGc7cfe7.zz4nefzt6ercif/oszfgerms.Thesepatientsaretreatedonaprioritybasisbecauseof
suspecteddr+1gres.istance(easilytransmissibleandverydifficulttotreat).Apre-treatment
sputumspecimenistakenforcultureandsensitivity.Treatmentprotocolisknownas

2oT]EL£:g,b]yHaR5Z:,:n¥h¥otn==:=g::::::;g;£::;i::;:;::Lpwe]]t:I:[omno]:tfesq%:r]enjedn::ynegt:::tg]]enn:nth
treatmentoruntilsputumtestsarenegative.Whensensitivityshowsresistancetodrugs,there
isstillagoodchanceofcureifpatientstakethedrugsunderfullsupervisionuntiltreatment
ends.

Ctrfggnyj.Category3patientsincludechildrenbelowage12andpatientswithsmear-
negativepulmonarydisease,pleuraleffusion,effusionandpulmonarysmearnegativeTB,
as=pdELerxEL%%ruo]t=c°on\arfyoTTnBa=ric;I:+:2rrenn;+SQl:jfn-Fir:;e-I:|u#LoUsLtLaa;:apy=L=m°enaarr_ynes#=:e=eTghate±rvee±=±a
separate protocol for paediatric patients.

C¢fcg?ry4.Category4consistsofpatientswithchronicTB(e.g.,multidrugresistantTB).
ThereisnoscheduledTBtreatmentprotocolforthisgroup.Sputumtestsarerepeatedfor
cultureandsensitivityandthemedicalofflcerindividualizesthetreatmentaccordingtodrug
sensitivity results and patient response.

Toconfirmthatsputumconversionhastakenplace,sputumspecimensforAFBshouldbe
takenat2,5,and8monthsafterstalfoftreatment.Thisfacilitatestrackinganddetermination
ofcureratestomonitorthedegreeofachievementoftheworld-widetargetedcurerateof
85%.

OnceadecisionismadetotreatasTB,itistheresponsibilityofthemedicaldoctoror
cliniciantoensurethatthepatientisnotifledandcompletesTBtreatment.InZambia,the
DOTSCoursestrategyremainsthecurrenttreatment.However,anewpro{ocolcalledthe
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FixedDrugCombination{F.DC)isrnderconsiderationforfutureuse.TheFDCisa
combineddoseofRifampicin,Isoniazid,Pyrazhinamide,andEthambutol.Theadvantageof
thisdrugcombinationisthatthepillburdenisless.Thedisadvantagei,qthatitisnoteasyto
identifythccxactdl`ugLowhichapatientmayhaveanallergy(TBTimes2001).

Burrlers to Treatmerit

Withouttreatment,eachpersonactivelyinfectedwithTBbacilli
willarmuallyinfe?t10to15otherpeople(E±±n2LJ2{2{±±).
Currentlythereexis{s{hemeanstoeffectivelyprevent,treat,and
cureTB,however,factorssuchaspoverty,overpopulation,lack
ofpropersanitaryconditions,andculturalbeliefsandtraditions

pose great challenges to success. This is particularly true in low
Income regions of the world, including South-East Asia and Sub-
SaharanAfrica.Thissectiondiscussesseveralmajorbarriersto
treatment of TB in Zambia.

WithoL3.t i,.rea{merlt9 eactl

person active}.v- infec,{eci+
~\Jvitil  `]~-8  bacijii  i,-fyrili
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O#ier p€op!e.

g=°t%#g=utarnvdn{en7Va±#h¥Te#`t`.oI=b+=r^CLu:=`S_±=__Pa=P\1.acedEL.neverincreasingeconom±cburdenonthecountryofzamt>ia.Duetothehighmorbidityandmortalityrates,thereisanacuteloss
ofworkforcemanpower,bothindaysofworktimelos{andinthedecreasednumbersof
available employees.

Inaddition,treatmentcosts,thoughseeminglyminimal,areoften
farbeyondtheTeansofmanyfamiliesinacountrywherehalf
thepopulationisunemployed.Economicburdensresultingfrom
lowincomeandrelatedtreatmentcosts,sucbasx-rays,
nutritionalneeds,andtraveltothehealthcen{er,pose further
barriers to treatment.

Livingconditionsareoftenlessthanadequatewithdensely
congested space, communal sharing of lavatory facilities, and
lackofaccesstosafewaterintheshantycompoundsofzambia
andinmostruralareas.Someareasinthewesternprovinceof
7r)ty\L:,`   ,`..,`,`-___J                                    ,
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Zambiaencounterveryseriousgeographicalbarrierstotreatment
____   __.~    T i vL+I,VLL|  I/1`/ Vllluc;  Ul

duetofloodingduringtherainyseasonwhentheyareunabletotraveltohealthcenters.In
otherregions,hillyterrainmakestraveldifficult.TheWHODOTSCoursehasdemonstrated
aniTprovedcurerateforthoseinfectedwithTBandindibitedbysevereeconomicand
environmental conditions (gBQ±i2QQ2)

C#/f#rc¢«dgdJ/c&fz.07g.Culturalandeducationaldeprivationarebarrierstothetreatmen{of
TB.Patientswithlittleornoeducationoftenbelievethattheyhavebeenbewitched.
Anecdotalreportsexistofpatientswhooptfortraditionalhomeremedies,insteadofmodern
treatmentforTB,especiallywhenrelativesareofthesamemindset.Theeffectofeducation,
orlackthereof,isabarrier.totreatment,accordingtoMunthali(2004)whonotesthathigh
educationmaymakeiteasierforTBpatients'relativestounderstandinformationaboutTB,
itstreatment,andpreventionofdrugresistance.Relativeswithloweducationalattainmentare
notaslikelytoencouragetheirfamjlymemberstocomplywiththemedicationregimen.

&e/I.gG.offl.SomebornagainChristiansbelievethattheirfaithcancurethemofanydisease.
Anecdotalreportsexistofsomeclientsandnurseswhorefusetreatmentcitingreligious



beliefs,andwait{obehealedthroughdivineintervention.Iftheseclientshappentobenurses,
theydonotposeanyaddeddangertoclientsastheyareputonsick]eaveoncediagnosed
with TB.

Lslocz."£/I.gin"PeoplerelateTBwithHIV/AIDSandan
aHsrs#t%dss#=±salfos:.±ngdm+anrhe=Un+\ti.nr^F:.i±:i_iirin£±il=_(dassfudy,
HIV/AIDSwasfoundtobecloselylinkedwitbTB.Munthali
reportedthatsomemembersofthecommunityconsideredevery
TBpatienttoalsohaveHIV/AIDS.Familymemberscaringfora
TBpatientmayholdasilentbeliefthatthepatientalsohas
HIV/AIDS.Thestrengthofthisbeliefmayevenleadcaregivers
(oftenrelatives)tocondemnthepatientforhavingTB.Thus,the
TBpatientmaydeveloplowselfesteein,anegativeattitude
towardshimorherselfandthedisease,andmayendupnon
compliant with treatment.

-
prolonged treatment protocol can

--with family support
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a/!ro#z."ty&#d/#"z./yfo/cr.Familyrolesareoftendisturbedduetothechronicityof
tuberculosis.Prolongedcareandtreatmentisfrequentlyneeded,whichcausesextended
periodsofincapacitation,lossofproductivity,andpoorparticipationincommunityand
familyduties.SocialsuppolfisveryimportantiftheTBpatientistorespondfavorablytothe
treatment.Thefamilymayofferthissocialsuppoftsystem.Itmayalsobeofferedbythe
church,home-basedcaregivers,andotherNonGovernmentalOrganizationsquGOs).
Althoughablefamilymembersareencouragedtolookaftersickrelatives,thechronicnature
Of the diseaseandprolongedtrefltmpntntA+^^^1  ----  1     1        . __---A+1`~  JLJ.ulu

be barriers to effective treatment, even

Ofcc€Ss.AccesstoservicesalsoposesbarrierstoTBtreatmentFrequentlyinruralareas,
peoplemayhavetowalkformorethantwohourstoreachthenearesthealthcenter for
treatment.LonghoursofwaitisalsoabarriertoTBtreatmentasworkingrelativeswho
escofttheirsickrelativestothehealthcentersmaynothavesufficienttimetowithstandthe
longwait.TheZambiansocietyiscloseknitandsocialsupportisconsideredessentialforthe
patient.TBpatientsneedthissocialsupporttoaccesstheirtreatment.Mostdonotaccess
clinicservicesintheabsenceoffamilyandsocialsupport.

F/2€p#b#rde#.Thecomplextreatmentregimenofnumerous
amountsandvarioustypesofmedicationcrea{esabarrierto
treatment.Somepatientsfeeloverwhelmedbythenumberof
tabletstobeswa]lowed,coupledwiththe]ongdurationofthe
TB treatment protocol.

IVo#-rgxpoJ2fcfo/rc&f77€c#f.Finally,apatientwhofailsto
respondtotheTBtreatmentmaybecomediscouraged.Family
caregiversmayloseinterestincontinuedsupervisionandcare
for the patient.

LSjf`i¥3.3ix,jratj€rj.{,s±Ti3ej
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Thesebarrierstotreatmentareexamplesofsignificantchallengestoreducingthedisease
burdenofTBinZambia.Inaddition,caringforapopulationwithsomanyTBpatientshas
takenatollonthehealthcareworkforce.ThenextsectiondiscussestheimpactofTB
specificallyonnursesinZambiaandconsiderspotentia]contributingfactors.

10



The Impact of Tuberculosis on Nurses in Zambia

DatafromUniversityTeach.ing.Hospital(UTH),IocatediptheLusakaprovjnceofzambia,
demonstratesthedramaticrisemthenumberof`TBcasesinthiscountry.Caringforsucha
highnumberofcasesofTBimpactsthehealthcareworkforce.Thissectionofthearticle
reviewsUTHadmissionsforTB,explainstheSteadResistanceTheoryamongcaregiversof
TBpatients,anddescribeshowthelargenumberofTBcasesspecificallyimpactsZambian
nurses.

Hospital Admissions for TB

Hospi{a]shavebeenrecognizedaspointsforthetransmissionoftuberculosisamongboth

¥:i::%:iij;&iv;S]A°srss£S=]nm]ens.±:u&T=r£¥tL:b]e:£:'enMie;Z:e:nFda=9¥§=e;e¥iu::ns¥stent
anddramaticincreasesinthenumberofadmissionsanddeathsduetotuberculosis.In1986,
therewere1682patientsadmittedwithaprimarydiagnosisoftuberculosis.In1998,that
numberhadrisento7441,aninc.refseof342%.Duringthatsameperiodthenumberof
deathsatUTHduetotuberculosisincreasedfrom230to2083,anapproximateincreaseof
9 o 6 % (I±IHHga±±±j±±f2ngatjQalL2lg12).

Table 2. TB Cases UTH:  1986-1998.

AsdemonstratedbyEL,in1994,TBwasthefifthmostcommoncauseforadmissionto
UTH.Injustfouryears(1994to1998)i{hadbecomethesecondmostcommoncausefor
admission.
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Table3.NumberofPatientswithPulmonaryTB

ELreflectstheincreaseinTBcasesatUTHbetween1994and1998.Theincreased
patientadmissionsduetoTBreflectsthedramaticriseinTBinallofzambiaduringthat
timebecauseitisestimatedthatbetween20%to25%ofnationallynotifiedtuberculosis
patientsconvergeineithertheUTHchestclinicorinpatientwards.

Evenwiththeprogressivedeclineinthenumberofadmissions,discharges,anddeathsin
bothmaleandfemaleTBpatientsnotedinEL,TBremainsathreattohealthcare
workersinZambia.Between1982and1984only8nurses(0.8%)ofthe1045nurses
employedattheUTHwerediagnosedwithTB;allofthesenursesweresuccessfullytreated.
Incontrast,between1990and1996,atotalof114nursesdiedfrompulmonarytuberculosis,
asdepictedinEal2k4below.NOTE:InZambia,employednursesincludebothregistered
nursesandenrollednurses(similartoaLicensedPractical/VocationalNurse).

Table4.TB„orz¢JztyamongUTHNurses:1990-1996

1990-91

Morerecently,thehighestmorbidityamongnursesoccurredin1999,andagainin2003.(See
EL)TpenumberofnursesatUTHin1999whoweredocumentedtobeonanti
tuberculosistreatmenttotaled20.ThegroupmostlyaffectedwastheEurolledNurses,who
numbered15.Thesenurseshavethemostcontactwithpatients,astheyarebedside
caregivers.
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Table 5. TB fl4or6!.d!ty among UTII Nurses: 1999 -2005

Iab±£i4and£(alsonotedbyMk£±±£sL2QQ±)revealthatthedeathsofnurseswithTBhave
beenconsiderablyreducedbetween2002and2005incomparisontotheperiodbetween1990
and1996.Thisreductionishopefullyduetoastrongfocusonpossiblecontributingfactorsas
well as effective treatment regimens.

Table 6. TB A4orf#/!tj; among Nurses: 200212005

.+.c€3iltribTLitizig,f`actors

[tc} T.Ej i¥i .{it3rsesj
ificluds€i iz3adeqLfa.te
is€tiatio¥3 rSrecau€joris
aiit`£ £3r€ji€jilged 3

sug€ain€(g €,(.jz3tact al3€€

exj.`;€o`g, a,Ere {€3  Tr3 a . .

Contributing Factors

AstudybyChanda(2Qfl2)examinedpossiblehospital
management-related factors that have impacted the nurses' TB
rate. The study, discussed briefly below, demonstrated that
contributingfactorsincludedinadequateisolationprecautions
andprolonged,sustainedcontactandexposuretoTBpatientsby
nurseswhoworkedinmedicalwards.Also,inadequaterestmay
wellhavebeenanothercontributingfactorsince,thesenurses
oftenworked14hournightshiftsforseveralconsecutivedaysat
a time. The International Council of Nurses (ICN) recommends a
40hourworkweekfornurses(in,2:Q2±).AtZambia's
UniversityTeachingHospital,andmanyo{herplaces,nursesare
r`f+a.-1~`,`.`.;_._  _11                      1      ._oftenrequiredtowork7;onti`nuousnightshiftsof14hourseach,(98hoursperweek).Due

____ ,..,   v.++v+  Plc+VUD,  iiuibc;s  zil'c

tostaffshortages,itisnotunusualfornursestowork2weeksofnightrotationspermonth,
for a total of 196 hours of night shift in 4 weeks.
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Stead's Resistance Theory

Stead(ra)notedthata.s.trongimmunesystemhe]pstodevelopresis{anceandisableto
protectnursesfromacquiringactivetuberculosis.DespiteStead's"resistancethcory"among
caregiversofTBpaticnts,nursesinZambiacontinuetoacquireanddiefromthisdisease.

T_te?i3=yt:oo%.ffteen:ibue=otfi:s::ifoiss;:iilfiieifiss:3ilfaI|nrpinse`=t`1f^£afcofTi_rr+=?a?n&Seddi;cofrnot=ct:halfdd:=pao:s=::-e
tEL°sstgcei%dc°wbi%Et=£euhEgthup=cfi+:°fc±e;+fn:tS#hLS:i:i3Tfnl:eeAnsv±_Lrt_o±#=tepo=&atreedt=e==aoctthae=dfaecxtgr°i
associatedwiththehighincidenceofmorbidityandmortalityamongnurses?

Inmoredevelopedcountries,studieshavedemonstratedsuppolfforthetheoryofincreased
contactandexposureasevidencedbyaresultinggreaternumberoftuberculinskintest
conversionratesamongrespiratorytherapystaff(22%),medicalwardstaff(27%),andHIV
wardstaff(50%)(ZHdeLrm).Chandaee)notedthat[asquotedbySrfu]"Israel
andcolleaguesreportedthatinthe1930s,480/oofstudentnursesatPhiladelphiaGenera]
Hospitalbecameinfectedwithinthefirstyearofworkingatthehospital,86%within2years,
and100%within3years.Tuberculosisdevelopedin62(9.7%)ofthesenurseswithin3
years" (p.  906).)

UTH Study Of Nurses arld TB

Fewstudieshavebeendoneindevelopedcountriestoexaminetheincidence,prevalence,

Fnd/orexposure-ass8ciatedratesofinfectionortheeffectsofspecificrecommended

::tder=:nlft:?I:;:°b{-s:r%]endtain]nnu8rsceasr:?]Z:=;Lhae,:]gn](v:::::S:±:::::::¥g)H%:;I::I,thceh:]n8dha¥::b]d]ty
colleagues(2ae)examinedtheextenttowpichserviceandcommunityfactorswere
contributingtotheprevalenceoftuberculosisamongnursesemployedatUTH.Thesetting
forthecross-sectionalstudywasthemedicalandsurgicalwardsa{theUTHinLusaka.The
studyfoundaprevalencerateofTBof11.40/oinbothregisteredandeurollednurse
employees.Age,lengthofemploymentatUTH,andshiftworkedwereallfoundtobe
statisticallysignificantvariablesthataffectedwhetherornotnursesacquiredTB.Nurseswho
wereolder,workednightshift,andworkedinmedicalwardswerefoundtobemore
predisposedtoacquiringtuberculosis.Also,mj;co6czc/e7.jz/mfz/6erc24/ofz.fwasisolatedon
equipmentwithAFBculturestakenfromsuctionmachines,lockers,andpillowsinthe
medicalwardswheretheprevalenceratewashighest,thusidentifyingadditionalexposure
risk.

Theprevalencerateofll.4%ofnurseswithactive
f/\r n,\nJ-^---    rl`1  -

. . .it-is  i¥±.ifp€'£¥rative  t.i..ia{

IrlG:g^Sa.g8-res,€.3,iv€=,

measures are e#t£3`3!€3y€€3
fe,z. iicti.€S;8 I.B

prev-en€i€tfl, e3~rly
c!i{i€g.£icjs3:..`3,  a€id  €r€?£-.3fky#i.S13t

c!f li`ijffs€s  a¥id a!!  €{j#3.ez.
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___  ~^  + + .  r,u ui iiulscs wltn actlve TB is Cause
forconcern.Thisrateismorethantwicethe4%foundtobe
acquiredbynursesinMalawi(anothercountryinSubSaharan
AfricathatsharesZambia'se?sternborder)duringa2year
Periodinthemid  l990s/Harrieq   Maliaqu   p.hT_-i^^-`   --&

study may havein the recentnot all nurses While_  ___  ,++v 1,u,Li+ Dii{uy lnay nave acquired TB due to
hospitalexposure,thereremainscauseforconcerngiventhefact
thatTBissoeasilytransmittedfromonepersontoanother.This
isespeciallysoinahospitalenvironmentwherepatientsarevery
vulnerableqnd,(asno{edinthisarticle),therisk{owork
colleagues is great.

Jf,asreportedbytheWHO(2QQ±),eachpersonwithactiveTBinfects10to15o{herpersons
everyyear,itisimperativethatmoreaggressivemeasuresareemployedforactiveTB
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preventlon,earlydiagnosis,andtreatmentofnurs.esandallotherhospitalemployees.The
Zambiangoverrmenthasconsideredseveralbarrierstotreatmentandhasenacted
programmesdesignedtodecreaseTBinboththegeneralpopu]ationandnurses,asdescribed
below.

Tuberculosis Programmes in Zambia

CorrectionoftheproblemofendemictuberculosisinZambiaandotherdevelopingcountries,
andthesubsequentdeleteriousconsequences,willrequireanaggressive,multifaceted
approach.Goverrmentalandotherorganizationshaveaveryimportantroletofulfill.This
sectionofthearticlediscussesseveralpolicyinterventionsatthegoverrmentlevelthatwere
previously enacted or are currently in progress.

History Of Government Programmes

Sincethetimeofzambia'sindependenceinOctober1964,therehasbeenaseriesofnational
programmesfortuberculosis.Initially,thenewZambiangovernmentestablishedtheNational
TuberculosisControlProgrammetomonitortheincidence,prevalence,andtreatmentof
tuberculosisinthecountry.In1980,thetuberculosisandleprosyprogrammesmergedand
therewerespecialtyinpatientinstitutionsforthecareandtreatmentofTBpatients.Strict
isolationwasobservedandnursingstaffweregivenprophylactictreatment.In1981,Zambia
adoptedthePrimaryHealthCare(PHC)concept,whichfocusesonpreventivecareandhealth
promotion.TheGovernmentofzambiacommittedtoimprovingthehealthofthepeopleby
settingtargetsinhealthcare.Thesetargetsinc]udedthecontrolofTBcases.

In1991,anew five-yearplantocombatTBwasdevelopedbaseduponrecommendationsofa
programteamreview.Aboutthistime,theimpactofHIV/AIDSwasbecomingapparent,
whichresultedintheidentificationoftwotypesoftuberculosis:conventionalandnon-
conventional.Non.-conventionalTBisthetypeassociatedwithHIV/AIDS.Therewasalsoa
dramaticincreaseinthenumberofpatientsadmittedtohospitalswithtuberculosisanda
correspondingshortfallinthematerialandhumanresourcesavailabletoimplement
appropriateandeffectiveinfectionpreventionandcon{rolmeasuresonhospitalwards.

Duringthissametimeframe,theTuberculosisandLeprosyProgrammemergedwiththe
NationalAIDSandSexually-TransmittedDiseaseProgramme.Programmegoalswereto
diagnose70%ofthetotalestimatedincidenceofnewsmear-positivepulmonarytuberculosis
casesannuallyandtocure85%ofthem.Toassistinattairmentofthisgoal,theMinistryof
HealthprovidedtechnologyfordiagnosingTBin12%ofitshealthcarefacilities.Thisaction
greatlyfacilitated.TBcasefindingandcaseholding(admission).Asubsequentresult,
however,wasanincre?sednumberofTBpatientshospitalizedatUTHandotheracutecare
hospitalsaswellasanincreasednumberofnursesacquiringTB.

In1993,theWHOadoptedDOTSCoursetreatmentinresponsetoaglobalTBemergency.
TheDOTSstrategywasformallyadoptedinZambiain1996andcontinuestoday.Asnoted
earlier,theZambiangoverrmentalsoutilizestheMillenniumDevelopmentGoalsinAfrica
(MDG)developedin2000asaguidelineforgovernmentprogrammes.
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Current Government Programmes

TheMinistryofHealthcontinuestoviewTBasahighpriority.TBisincludedasoneofthe
BasicHealthCarePackages(BHCP)atalllevelsofhealthcaredelivery.SeveralcurrentTB-
relatedgovermmentprogrammesarediscussedbelow.

DorTCo#xj'c.TheWHO-initiatedDOTSCourseprogramrpeinvolvesdirectobservationof
apatientasheorsheswallowsTBmedications.Thesupervisorisusuallyahealthcare
worker,butcanalsobeaCommunityHealthWorkeroratrainedrelative.AlthoughDOTSis
knowntobeaneffectivetreatmentregimen,implementationissometimesdifficultina
countrylikeZambia,aspreviouslydiscussedParriersillustrate.Munthali(2QQ4)notedthat
DOTSisnotam.echanicalprocedureofdroppingmedicineintoapatient'smouth.Supervised
swalloyingrequiresthegradualbuildingofahumanbondbetweenpatientandsupervisorat
convenienttimesandplaces,inordertomakethetreatmentcoursemorepatientHfriendly.The
MinistryofHealthadoptedthetrainingofTBTreatmentSupporters.Inthissystem,the
patientchoosesthepersontheyprefertosupervisetheirdrugtaking.InZambia,theuseof
TBTreatmentSupportershaseffectivelysupplementedtheDOTSCourseprogramme.

B¢fz.cHc¢/f/zC&#P&c4&boc.TheBHCPinZambiaisbasedonthemajorcausesofdisease
burdeninZambia.Thispackagedefinesaffordablecareforeachlevel(community,health
post,h:althcenter,1Stlevelhospital,2ndlevelhospitaland3rdlevelhospital).Upto90%of
themajorhealththreatstoZambianscanbeovercomethroughthedeliveryofcostheffective
interventionsinthefollowingtechnicalareas:

Malaria
Child health and nutrition
Reproductivehealth/Familyplanning
HIV/AIDSandsexuallytransmittedinfections
Tuberculosis
Water and sanitation.
Pneumonia
Malnutrition
Diabetes
Hypertension
Diarrhea /Tar

IntegratedTechnicalGuidelineswrittenforhealthcareworkersoutlinekeyinterventionsfor
eachareaoftheBHCPandtheminimumstandardsofperformancee.xpectedatcommunity,
healthpost,andhealthcenterlevels.Theseguidelinesenhancecaregivers'knowledgeabout
costueffectiveinterventionsrelatedtothemostimportanthealthproblemsinZambia.The
programensuresthatmosthealthcaregiversreceiveinstructiononclinicaldiagnosisof
tuberculosis.Italsoincreasestheircapabilityofrenderingpalliativetreatmentintheabsence
ofmedicaldoctors,especiallyinruralareas.Thisisanaddedimprovementintheprevention
of tuberculosis in Zambia.

7:8Cozz#cz./.In2000,theTB/HIV/AIDSCouncilwasformedtocontrolthespreadofthese
diseases.Mergi.ngoftheTBandHIV/AIDSprogrammesbetterassuresequalfundingand
coordination,giventherelationshipofthesetwodiseases.
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IVo#GotJcrJ2mf77zf¢/Org¢#z.z¢/z.o«s.Inadditiontogov.ernmentalprogrammes,amulti-face{ed
approa?hincludesnumerousnon.-governmentalorganizationsOrGOs).Examplesofthese
groupslncludefaith-basedorganizations,trusts,and foundations.Citizensrealizethatthe
problemofHIV/AIDSandTBcanbestbesolvedthroi]ghaconcerted,multi-secLoraleffort,
rathertllandependingonlyontheMinistryofHealth.Toillustrate,Catholicchurchesand
Carelnternationaltrainedvolunteersandrclativestusupervisemedicationregimensof
patientswholivefarawayfromahealthcareprovider.TheyalsotrainedHomeBasedCare
Givers(HBCG).InLusaka,TBTreatmentSupportershavebeentrainedbyNG0sandthe
DistrictHea]thManagementTeam(DHMT).SomeTBTreatmentSupportersworkwiththe
healthcenterstaffattheTBtreatmentcorners.Thesearespecificcornersineachhealth
centerwherehealthcareworkersdispenseTBmedicationandhighenergyprotein
SzUELP£#i=#Bts±n%€,E==::dveTpr=`tQ±+e?±e^dT:i:T*5m;:~9ir=Fu#=:£ea=tu±=pg=oeftneerrs%pperr°&t%%romthe
ZambiaTBandLeprosyTrust(ZATULET)situatedincompounds(e.g.,Kalingalinga)andat
severalin{erfaithcentres.Suchcollaborationhelpstoreachthepopulationinfectedwith,and
affected by, TB.

TargetedlnterventionstoReduceTBinNursesandHealthCareWorkers

Toeffectivelyalleviatethesituationofalargenumberofnurses(andlikelyotherhealthcare
providers)withactiveTB,targetedapproachesareneeded.Listedbelowareseveral
suggestedinterventions,basedonreviewofliterature,UTHdata,andresearcbofTBin
zambian nurses (gkeife).

®     Tuberculin skin testing at the time of employment (including students) and annually

®    #::et:i;C:]ovuenTe:insg° :::tf:::yntgre(aJ¥:;tcce::e:: #Latr:lend the hospital which will
enablenurses{ooptforVCTservicespriortotestingforHIV,soasnottoviolate
their human rights.

®     Stringent hospital policies and practices for infection prevention and control,
including isolation and decontamination.

•     Examination ofworkforce policies and practices with adoption of therapeutic staffing
regimens.Suchchangesmaybecostly,butpersonnellossesduetosicknessanddeath

.    Fa:re:%z[]%n;:]rcsaonntiye]O:isue:ai]yo;::fatperda::I cper:.::::i:]guarna£] :rneatment of TB
Documeutssuchas"TBGuidelinesforNursesintheCareandControlof

Eife;¥ut¥::tin-::=L:gR:;lps::::hTeusbfeorrc:]a°t:::'{![anrteera::Le°dn:t]]Cm°purnocv±:d°:cNc=:Ssetso
treatmentandqualityofcare.TheICNguidelinesendorsetheWHODOTSCourse
programmeandofferanoverviewoforganizationalissueswhichcanimpactTB
control programmes.

Implementationoftheseinterventionsandstrategiesmayreducethefurtherspreadof
tuberculosisinZambiaamongnursesandthegeneralpopulation.Thesestrategiesmayalso
behelpfultoanycountrydealingwiththechallengesofTB.

Conclusion
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ProgrammesfortreatmentoftheinfectedTBpopulationin
Zambiaareinplace,butthechallengesofpreventionand
treatmentbarriersremain.Mortalityisevidencingaslight
decline,butmorbidityremainshigh,withsubsequenthi]man
sufferingandeconomicconsequences.Oneseriousconcernis
thelossofworkforc,emanpower(Mha).Recentstudy
(Crianda2902)hasidentifiedthecriticalimpactoftuberculosis
onthenursingworkforceinZambiaandthepotentially
deleterious outcomes of severe illness and death. These
outcomes,seeminglydueatleastinparttothehospital
PtlT,1t./\1~11't^^-+  _-_ I  _           1   .
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envirormentandworkingconditions,maybepositivelyaltered
--I ---- v  iLjiv  ILluL)+/iic|1

witheducationandpolicychanges.MoreaggressivemeasuresforTBprevention,early
diagnosisandtreatmentofhighriskgroups,andgreaterattentiontoworkplaceenvirorment
conditions are indicated.
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