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DECENTRALIZED DOTS SHORTENS DELAY TO TB TREATMENT 

           SIGNIFICANTLY IN CAMBODIA

 'Saint SALY
,  2lkushi ONOZAKI,  2Nobukatsu ISHIKAWA

Abstract [SETTING] Rural districts in Cambodia with and without decentralized health center based DOTS 

program. [OBJECTIVE] To compare delays to treatment and behavior of patients up to diagnosis, between the 

pilot districts where DOTS is decentralized through the health centers, and the control districts where DOTS is 

provided through hospitals. [DESIGN] A cross sectional study with structured questionnaire interviews to all 
new smear-positive TB patients aged 15 years or older who were registered in the study sites from May 1st to 

July 31st in 2002. [RESULTS] The total delay in the pilot districts was significantly shorter than that in the 

control districts (median 58 days vs. 232 days,  p<  0.01). The median doctors' delay within TB service in the 

pilot districts was  10 days and that in the control was 6 days. The period between first consultation to any health 
care provider and first visit to a TB service center, subsequent contact delay, was longer than any other type of 

delay and significantly different (24 days in pilot vs. 185 days in control,  p<  0.01). The distance and travel costs 

to a TB service center were the factors associated with delay in seeking diagnosis of tuberculosis. No other 

variables had any significant association with the delay. [CONCLUSION] Decentralizing DOTS to primary care 

health centers is highly effective in reducing the delay to TB treatment in Cambodia. 
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                 Introduction 

 Cambodia is one of the 22 countries with the highest burden 

of tuberculosis (TB) in the world. The annual incidence rate 

of smear-positive pulmonary TB was estimated at 241 per 

100,000 inhabitants in  1997  ". 

 The international strategy for TB control, known as DOTS 

(Directly Observed Treatment, Short-course), has been adopted 
in Cambodia since 1994. Up to 1998, DOTS was provided 

through a hospital-based approach in which TB diagnosis 

and treatment were available through provincial and district 

hospitals. The World Health Organization (WHO) acknowl-

edged that Cambodia achieved a remarkable success with a 

high cure rate, increasing from  68% in 1994 to  89% in 1998, 

but case detection rate was still low at only  51% in  1998') 

Moreover, a long delay in TB diagnosis has been common. 

The reason might be due to the TB Control Program not being 

available in rural areas, including in the health centers (HC), 

which constitute the core of primary health care  services  2'3)
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 The effective involvement of the peripheral health care 

facilities is imperative to achieve total geographical and 

patient coverage in TB  4)• The National Tuberculosis Control 
Program (NTP), therefore, developed a new strategy to 

decentralize DOTS into the district health system through 
health center networks in 2000 in close collaboration with 

WHO and the JICA National TB Control Project. In the initial 

phase of the implementation of this strategy, three pilot 
districts were selected from three different provinces in rural 

Cambodia. 
 The duration of the delay to TB diagnosis varies from coun- 

try to country : two months in Australia')and Malawi6); three 

months in  Malaysia7) and five months in  Tanzania'''. A num-

ber of studies on delay to TB treatment have explained the 

delay from two perspectives : patients' delay in seeking care, 

and doctors' delay to correct diagnosis and  treatment9)  11)  12). 
 Distance is one of the major causes of patients' delay. 

Some studies found that distance between the patient's home 

and health facilities could lead to a long patients' delay in
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TB8)12)13)Becauselongdistancescanberealobstaclesto

reachhealthfacilities,theycanbeadisincentivetohealth

seekingbehaviori4)Theeffectofdistanceonserviceuse

becomesstrongerwhencombinedwiththelackoftransporta一

建ionandpoorroadco肩ditions,whichcontributetotheindirect

COS電SOfViSitS15).

However,Iitde量sknownaboutthemagni加deofdelayin

CambodiaandeffectivenessofthedecentralizationofDOTS

inreducingthedelay.Thus,theo切ectiveofthisstudywasto

comparedelaysinTBtreatmentandbehaviorofpatientsupto

diagnosisbetweenthepilo重districts,whereDOTSisdece薮 一

tralizedthroughtheHCs,andthec0ntroldis重rictswhere

DOTSisprovidedthroughhosp紅als.

Methods

Studysitesands吻ects

Acr0sssectionalstudywasconductedinsixruraldistricts

ofsixdifferentprovincesofCambodia.Twopilotdistricts

withdecentralizedDOTS(ThmorkolandKampongTralach

districts),representing327,696people,andfburcontrol

districtswithoutdecentralizedDOTS(Kralanh,Stong,Cheung

PreyandSaangdistricts),representing524,063people,were

selected.These塵ectioncriteriaofstudysiteswere:1)Each

districthasonedistricthospitalwith50-70bedsandlCト15

HCswithaminimumpackageofservicesandactivitiesof

primarycare,2)TBisdiagnosedusingdirectsmearmicro-

scopicexaminationatthedistrictlaboratory,3)Ineach

district,thenumberofsmear-positivepatientswasatleast15

casespermonth,andacurerateofatleast85%wasachieved

inthepreviousyear.

Intwopilotdistricts,allHCsfunctioningasTBservice

centersconductaTBsymptomscreeningamongpeople

present孟ngtooutpatientsclinicsinhealthcarefacilities,

ensuringsputumco11ectionand/orsmearpreparationaswelI

asthedeliv釘yofdailyambulatorydirectlyobseτvedtherapy

(HC-basedDOTS).Infb號rcontroldistricts,HCswerenot

involvedintheDOTSstrategy.Hospitalsweretheonly

facilitiesthatensuredsputumcoUection;smearpreparation,

directsmearmicroscopicexaminadonandTBtreatment.And

TBtreatmentwasprovidedmainlythroughtwotothree

monthshospitalizationduringtheinitialphaseoftreatment

(hospital-basedDOTS),

Dataco〃ection

Participantswerea11newsmear-posltivepulmonaryTB

(PTB十)patientsaged15yearsorolderwhowereregistered

inthestudysitesfromMaylsttoJuly31stln2002.Data

werecol玉ectedthroughstructuredquestiomaireinterviews

fromallthepatients,Pat孟entswhor句ectedtheinterviews,

orwhowere丘omoutsidethedlstrictcoverageareawere

excluded.

Thequestionnaireincludedsocialanddemographicvari-

ablesandinfbmadononpatien重s'healthseekingbehavlors

duringtheperiod行om重heonsetofTBsymptomstodiagno一
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sis.Informationonthedateofonsetoffirstsymptomssugges-

tiveofTBandthedateofvisittoanyhealthcareprovider

beforediagnosiswerecollectedusingacalendarbasedon

localreligiousandpoliticalevents.Thepretestwasdoneina

slmilarsettingnearthestudyareaandwasusedformodifica.

t董onofthequestionnaires.

Sixheakhworkers,onefromeachdistrict,wereselectedas

interviewers.Weprovidedonedaytrainingtothemonthe

o切ectivesofthestudyandmethodsofdatacollection!The

healthworkersconductedinterviewswithTBpatientsatthe

TBservicecenters.Tocheckthereliabilityofthedata,16%

ofthepatientswererandomlyselectedandre-interviewedby

theresearchers.Theresultswerenotsignificantdifferentin

termsofpatients'delay,healthsystemdelay,doctors'delay,

totaldelayandthefactorsassociationwithdelays,

z)《ザ励ionsofdelays

Fivediff¢renttypesofdelaytoTBtreatmentwerede行ned:

1)`totaldelay'ref6rsto由etimefromtheonsetofTBsymp-

tomstotreatment,2)`patient's,delay(firstcontactdelay)'

referstothetime丘0mtheonsetofTBsymptomstothefirst

visittohealthcareproviders,3)`healthsystemdelay'refers

tothetimef沁mthefirstvisittohealthcareproviderstotreaレ

ment,4プsubsequentcontactdelay',whichisthefirstpartof

healthsystemdelay,ref合rstothetimefromthefirstvisitto

healthcareproviderstothefirstvisittoTBservicecenters,5)

6d
octoゼsdelaゾ,whichisasecondpartofthehealthsystem

de至ay,refbrstothetimebetweenthe負rstvisittotheTB

servicecenterandtreatment.

z)ataanalysis

Toassessthedifferencesbetweentwogroupsofpatients

(thosefromthepilotdistrictsandthosefromthecontrol

districts),timedelaystotreatmentandtravelcostswerecom-

paredusingtheMannWhitneyUtest.Thereasonsforthefirst

consultation,由enumberofconsultations,transportation

types,andtravehimewerecomparedusingtheChi-square

test,StatisticalPackageforSocialSciences(SPSS)fbr

Windows(version11.00)wasemployedfbrdataanalysis.

Results

Duringthestudyperiod,374TBpatientswereregistered

fortreatmentinthestudysites.Ofthem,322PTB(十)were

enroUedinthestudy(52wereexcluded:9PTB十butnot

eligiblebyreasonofageoraddress,14re-treatments,sixwith

smearnegativeTBand23extrapulmonaryTBpatients).

Amongthe322patients,112inthepilotdistrictsand196in

thecontroldistrictswereinterviewed,and壼nterviewswerenot

availablefbr14(4.3%)patients.

PatientcharacteristicsarepresentedinTablel.Thepatient

agerangedfrom15to83yearswithameanof46years(SD:

±15,1).Ofthetota1,50.3%weremale.Fortypercentofthe

patientswereIiterate.Therewasnosignificantdifference

betweenthepa!℃icipantsinthepilotdistrictsandthecontro1
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Tab監e1 Socio-demographiccharacteristlcsofthepatients

P鍍o重districts Controldistricts

nニ112 % n=196 %

Age(years)

15--39

40-65

65十

(Mean±SD)

Range

Sex

Male

Female

Literacy

Literate

Illiterate

Occupation

None

Fa㎜er

Others

Relationshiptohouseholdhead

Headofhousehold

Spouseofhouseholdhead

Others

Maritalstatus

Married

Single

Other

Numberoffamilymembers

1-5

6-13

(Mean±SD)

40

59

13

(46.1±14.7)

(15-78)
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9045.9

10654.1

(5.8±2.3)

Table2Reasonfbrthech◎iceofhealthservicefacilityfor

thefirstconsultation

pilotdistricts Cor主troldistricts

n=112 % n・・196 %

Closetoresidence

Alwaysusehealthfacilityfirst

Ididn'tknowIhadTB

Ididn't㎞owTBistreatedat

HCi/RH2freeofcharge

Ithoughtprivatesectorgavebetter

treatmentforTB

1

5

2

AU

丹ノ

ー

1

14

63.4

13.4

10.7

0.O

12.5

108

26

8

5

49

55.1

133

4.1

2｡6

25.0*s

*P〈0 .01(Chi-squaretest)
1HC:Healthcenter

,2RH:Referralhospital

districtsinterrnsofsocio-demographiccharacteristics.

ReasonsfbrthefirstcontactfbrhelpareshowninTab亘e2｡

Themostcommonreasonforthechoiceofplaceoffirst

contactwasthatitwasthenearestplacetohome(179patients,

58%)inbothareas.However,patieRtsinthecontroldist1'童cts

weremorelikelytobelieveintheprivatesectorthanthosein

thepilotdistricts(P<0.01),

AccessibilitytoTBservicecentersisshowninTable3.

68%ofthepatients'homeswerelocatedwithinthreekilome一

tersofaTBservicecent釘 圭nthepilotdistrict,whereas15%

ofthepatients'homeswerelnthesamedistanceamongthe

patientsinthecontroldistricts(P〈0.Ol).Fortyninepercent

ofthepatientsinthepiiotdistrictscouldaff()rdtovisitaTB

servicecenteronfbotwithin30minutes,whereasonlysix

percentofthepatientsinthecontroldistrict(P<0.01)could.

Thetravelcostwassignificantlydifferentbetweenthepatients

inthep註otd孟strictsandthoseinthecontroldistricts(p<0.01).

り
TBsymptomsandpatientsseekingbehaviorsarepresented
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Table3Distance,traveltimefナompatient'shometoTB

servicecentersandcostoftreatment

Pilotdistricts Controldistricts

n・112 % n=196 %

Distancefrompatient'shome

toaTBservicecenter

O-3km

4-6km

6十km

Traveltimefめmpatient'shome

toaTBservicecenter

0-30minu皇esonfbot

O-30minutesbyotherTTs1

31-60minutesbyallTTs

60十minutesbyallTTs

Cost｡ftravelfrompatient'shome

toaTBservicecenter

(}-500Rie12

500十Riel

Median(IQR)
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6834.7

12865.3

2,000(O-3,000Riel)**
*p〈0

.01(Chi-squaretest)
**p<0

.Ol(MannWhitneyU)
1TT=Type｡fTransp｡rtati｡n

2ExchangeratelUS$re3900CambodianRiel(31/()7/2002)

Table4TBsymptomsandtreatmentseekingbehavior

Pilotdistricts Controldistricts

n=112 % n=196 %

FirstTBsymptomrecognizedbypatients

Cough111

BloodySputum31

FeverlO2

99.1

27.7

91.1

192

57

180

98.0

29.1

91.8

PersonwhofirsttoldthepatientthattheymighthaveTB

Nobody

OtherTBpatients

HCworkers

Others

Placeoffirstcontactforhe1P

Healthcenter

Publichospital

PrivatecliniCS

Pha㎜acies/Drugsellers

Traditionalhealer/KrouKhmer

Other

119.8

3632.1

5044.6

1513.4
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05*

42.9*

41.3

7.1

0.0

Numbersofsubsequentcontactsfbrhelpbefbrediagnosis

1-2tjmes

3-4dmes

4times十

(Mean±SD)

63

46

3

(2.4±0,9)

56｡3

41.1

2.7

23

128

45

(3.7±1.0)

11.7*

65.3

23.0

*p<0 .01(Chi-squaretest)

inTable4.TheresultsindicatedthattheinitialTBsymptoms

ofmostpatientswerecough(303patients,98.4%)andfever

(282patients,9L6%)inbothareas.Inthepilotdistricts,most

patientsgotadvicef沁mHCworkers,comparedtothepatients

inthecontroldistricts(P<0.Ol).Thepatientsinthepilot

districtsweremorelikelytousethepublicsectorthanthe

patientsinthecontroEdistricts(p<0,0正).Therewasasignifi-

cantdifferencebetweenthepilotdistr董ctsandthecontrol

districtsintermsofthenumberofconsultationsbeforeTB

diagnosis(p<0.01).
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TablesComparisonofdelaystotぎeatrnentamongTBpatientsbetween

districtswithdecentralizedTBservice(DOTSinhealthcenters)and

districtswithconventionalTBservicethroughpublichospitals

pi玉otdistricts(n罵112) Controldistricts(n=196)

median(IQR) mediaR(IQR)

Patients'delay(Firstcontactdelay)
Healthsystemdelay

Subsequentcontactdelay

Doctors'delay

Totaldelay

7(5-10)

24(5-93)

董o(7-20)

58(34-116)

7(5-10)

185(95-451)*

6(3一 重2)*

232(119-486)*
*p<0 .01(MannWhitReyU)

T曲1e6FactorsassociatedwithdelaytoreachTBservlcecenters童n

patientswithsmearpositivepulmonaryTB

Totaloffirstandsubsequentcontactdelays

n(308)Median(days)IQR

Sex

Male

Female

Age

15-39years

40-・65years

65years+

Familysize

l-5persons

6-13pers｡ns

Literacy

Literate

Illitera重e

Travelcostsfrompatients'home

toaTBservicecenter(Riel)

O-500

500十
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(48-374)

(45-350)

(23-201)

(lO1--478)

Distancesfrompatients'home

toaTBservicecenter(㎞)

O-3

4-6

6十

105

98

105

61*

153

193

(20-177)

(84-386)

(93-454)
*p<0 .Ol(MannWhimeyU)

Table5showstheresultsofdelayanalysis｡Th釘ewasno

differencebetweenthepilotdistrictsandthecontroldistrlcts

intemsofthefirstcontactdelay(7daysvs.7days),How-

ever,themedianofsubsequentcontactdelayinthepilot

districtswassignificantlyshorterthanthatinthecontroI

districts(24daysvs.185days,p<0・01),whilethemedian

doctors'delayinthep圭lotdistrictswassignificantlylong釘

thanthatinthecontroldistricts(10daysvs.6days,P<0.01).

Insum,themedlantotaldelaytothestartoftreatmentinthe

pilotdistrictswassignificantlyshoτterthanthatinthecontrol

districts(58daysvs.232days,p<0.Ol).

ThefactorsassociatedwiththedelaytovisitTBservice

centersofPTB(十)patientsarepresentedinTable6・The

travelcostsanddistancefrompadents'hometoaTBservice

centerwerethemainfactorsinfluencingonthedelayinseek一

ingcaretoTBservicecenterinboththepilotd童s面ctsandthe

controldistricts(p<0.01).Genderwasnotafactorassociated

withthisdelay.Noothervariableshadanysignificantassocia-

tionwiththedelay.

1)iscussion

ThestudyrevealedthatimprovedaccesstotheDOTS

programremarkablyshortenedthedelayofTBtreatment

inCambodia.ThemediantotaIdeIaywastwomonthsin

thepilotdistrictswheretheHC-basedDOTSprogramwas

implemented.whereasitwasmorethansevenmonthsinthe

controldistrictswheTeonlyhospitalsprovideTBζiiagnosis

andtreatmentservice.Thoughmostofpatientsinbothpilot

andcontroldistTictsbegantotakeactionstoseekTeliefeaTl量er

thanexpected(Table5),therewasasignificantdifference
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betweenthem(5months)1ntermsoftimetoreachTBservice

centers・Poorinfi'astructureandpovertypreventpatients重iving

inruralareasfromvisitingaTBservicecenterpromptly,

andthatmaycausefurtherspreadofTBinthecommunity

unnecessarily.

Thisfind量ngjustifies重henewlyimplementedDOTSstrat-

egyofdecentralizedDOTSinCambodia.1難thepilotdistrict,

0neTBservicecenterbecameavailablefbrevery8,000-12,000

peoplewholivedintheHC-coverageareaafterthenew

DOTSstrategywasimplemented2}16)Therefbrepatie煎s

couldeasi藍yreachtheTBservicecent釘swlthinreasonable

travelcostsanddistance.Inthecontroldistricts,bycontrast,

TBpatientsoftenvisitedtheTBservicecentersinthehos-

pitalsseveralmonthsafteronsetofthedisease,because
　 り

patlentscostsweremuchhigherduetothegreaterdistances

theyhadtotravel2)1フ)Theresultsofthisstudyrevealedthat

longdistancecouldbeakeydeterminantofdelaytotreatment,

asshownlnpreviousstudies18)～22)、However,oneunique

fact0rofthisstudyresultwasthatthemainpartofthedelay

totreatmentinCa鵜bodiawasnotthepatlents'delay.As

patientstookactiontoseekreliefearlierassoonasthey

recognizedthattheywereill,existenceofappropriatehealth

carefacilitiesthatcanprovideTBdiagnosisandtreatment

withinanaccessibledistanceforthepoorwasakeytosh◎rt-

eningthedelay童nruralareas.

Healthcenterworkersalsoplayedimportantrolesinreduc-

ingthedelay.Inthepilotdistrlct,thehealthcenterworkers

weretrainedinTBcontrol.Thosebasichealthworkersarethe

keypersonsprovidingprimaryhealthcareservicesinthe

community.(Theseservicesincludedtheprovisionofhealth

education)2,23}Thus,thetrainedheahhworkersinvolvedin

DOTScontributetoτedudngthedelay,especia11ythesubse-

quentcontactdelay,byprovidingappropr孟ateinstructionsto

patientsinthecommunity.

Themedianofpatients'delayof7daysinbothpilotand

controlareaswasshorterthanexpected.Drugsellers,and

privateclinicsrunbyhealthworkers,wh{charebothreadily

availableinavil真age,areoftenut11孟zed.However,thetimeof

diseaseonsetandthetimeofrecognitiono負heillnessby

patientsmightbedifferent,andthatmaycausetheobserved

rathershorterpatlents'deIayinCambodia.

Thedoctors'delayinTBservicecenterswasshorterinthe

controldistricts.Thelong釘d◎ctors'delayi轟thepllotdistricts

maybeduetothetimerequiredforreferringthesputum

specimensand/orsmearslidestothedistrictlaboratoryinthe

hospitalsandreceivingtheresultfromthoseplaces,whileTB

servlcecentersincontroldistrictshavedoctorsandmicro-

scopes.Inthepilotdistricts,alargeamountofsputumcollec｡

tionandsmearpreparationwasdoneinHCs,andthesmear

slidesweresenttothedistrictlaboratoryonceaweek.How-

ever,amediandoctor'sdelayofwithintendayscouldbe

acceptable16}

Genderwasnotsignificantlyassoci飢edwiththedelayto

TBdiagnosisinCambodiaasreportedbysomeprevious
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studies8}7)24).Thismaysuggestthatthemostimportant

determiningfactorsfbrpatientactionaTeavailabilityand

accessibi玉ityofTBservicecentersaswasthecaseinTanza-

nia8).However,thisfindingiscontrarytowhathasbeen

showninvarioロsstudies.Thepatients'delaywasgreaterin

womeninVietnam9),Ghana1｡),andNepal塵1>.Ineachofthese

studies,thereasonforthegenderdifferenceindelaywasdue

tothefactthatwomenweremorelikelytovisitandtobelieve

intraditionalhealers.

Thefindingsofthisstudyneedtobeinterpretedinthelight

ofcertainlimitations.First,theremaybearecallbiaswith

referencetothedurationofsymptomsandthetimelinessand

chronologyofhealthprovidersconsulted,becausethepatients

providedretrospectiveresponses.However,thisbiasis

probablyminimalbecausemorethan95%ofthepatients

wereinterviewedwithinadayoftreatmentregistration｡

Second,thisstudyinvestigatedTBpatientsor監lyintheselect-

edruralpopulation,butitcanbegenerallzedtomanydistricts

inCambodia,because84.3%ofthepopulationlivesinmral

areas25).Third,thoughthisstudywascarriedoutindistricts

wherethecasedetectionrateseemedtobehighandwhereTB

servicebytheprivatesectorwasverylimited,interviewed

patientswereallcasesthatwerepassivelydetectedbypublic

healthservice.Therefbre,itmightbeinterestingtocompare

theresultwithprevalentcasesincommunitydetectedby

activecasefindingorTBprevalencesurvey.

ThisstudyshowedthatdecentralizedDOTSthroughthe

healthcenternetworksishighlyeffectiveinreducingthe

delaytoTBtreatmentinCambodia.Thecurerateof85%was

maintainedinbothpilotandcontroldistr量cts;shorterdelay

totreatmentshouldhavesignificantimpactontuberculosis

control.Itmightreducethepreva監enceofinfectiouscasesin

thecommunity.TheNationalTubercu藍osisControlProgram

shouldextendthenewDOTSstrategythroughnationwide

decentra藍izationofTBservicestohealthcentersnearthe

communlty.

Conelusi③n

ThedelaytoTBtreatmentwastwomonthsinthedistricts

withdecentralizedTBserviceandsevenandhalfmonthsin

thedistrlctswith¢onventionalTBservicethroughhospitals.

DecentralizedofDOTSthroughahealthcenternetwork

couldreducethedelaysignificantly,especiallythesubsequent

contactdeiay.NTPshouldexpandDOTStohealthcenters

nearcommunitiesofpoorruralpatients.
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カンボジアにおける結核サービスの地方展開は治療の遅れを有意に短縮させた

SaintSALY,小 野 崎郁 史,石 川 信 克

要旨:〔目的〕カンボジアの地方でDOTSの プライマ リーケアセンターへの展開が完了した2パ イロッ

ト郡 とDOTSが 郡病院で実施されている4対 照郡で,結核の治療の遅れの期間と患者行動を比較した。

〔方法〕2002年5月1日 から7月31日 にパイロット郡 と対照郡で発見登録された全薪塗抹陽性患者に

対 し,定 められた様式に従って聞き取 り調査を実施。 〔結果〕発症の自覚から治療にいたる期間の中

央値は,パ イロッ ト郡58日,対 照郡232日 で有意な差があった(p<0.01)。 結核診療施設での診断の

遅れの中央値は,パ イロット郡で10日,対 照郡で6日 だった(p<0.01)。 患者は症状自覚後比較的早

く受診行動をとる(中 央値7日)が,そ の後結核サービスにたどり着 くまでの期間 が長い(パ イロッ

ト郡24日,対 照郡185日,p<0.01)。 結核サービスセンターへの距離と交通費が結核治療の遅れを規

定する有意な要素で,性 ・年齢 ・識字力などは遅れを規定する要素ではなかった。 〔結論〕カンボジ

アにおけるDOTSの ヘルスセンターレベルへの展開は,地 方における結核治療の遅れを有意に短縮 し

た。貧しい僻地住民が容易に到達できる所 までDOTSを 展開する必要がある。

キーワーズ:結 核,DOTS,発 見の遅れ,カ ンボジア,デ ィセントラリゼーション




