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Objective To compare the cost-effectiveness of th~ tubercUlosi~ (lB) ptegr~~tft~ fJM!2Y:th~~Bati'~i~d~~h ~ut~r-Aaf~iit~~eRrt~~'~itte~ '~ 
(BRAC), which uses comm~n~ty health workers (CHWs), with thal6f th~ go~~!~~f~tTa~~ro9ra~m~'~hic~~~.(b~~~.~o!:~!€ ~~WS;) ~>. 1 '~~) 
Methods rB cont~ol statistics and cost data for July 1996-June 19~1. '1'ere' colle~ed from po.Ui governm,~nt: and .BR.Ac '~hahas " 
(subdisfricts) in rural Bangladesh, To measure the '(9.st per patient cured, total tests we.fe divided by (~e tot~l.fIUriib~rOf pa{lentS' ~ured :" 1 
Findings in the BRAC and government areas, respeCtively, 'a total of 186 an~ 1..8~ ·TBpMients Wer~ldeliHfied oVer 6i1e Ye~Wwith cure 
rates among sputum-positive patients of 84% and 82%, However, the cost per patient sured was US$ 641n the BRAe area compared 
to US$ 96 in the government area " :' " " ' .. ': . 
Conclusion The government programme was 50% more expensive for similar outcomes. Although both the BRAC and government TB 
control programmes appeared to achieve satisfactory cure rates using DOTS (a five-point strategy), the involv~ment of CHWs Was}ound 

, to be,[ll.ore .~ost ~~~:0ive in rural Bangla?esh. ~ith. !2.e sa~~\~~,q.9,e,~, ,t~~~~~PI~~!.~4.~ ~~~.I,~'Wl~~h~t~~ p.~!i~n~/~r ~ye~ ~~f? i~,.:l 
~h:~ ~.~~J~:~;~n~~1g:~tm~ . ; ',l," ':;:"; " I.~;.:' ,:, :~;~,~ '~~~t!:~~1>S~~:~~;:fl~fflH~~; :~~~~t; ,\'f~~ ;'}h~?;'~'~~',)::> i"~~' ,~,. I: .,, ~, ;, ',~ 
Keywords' tuberculosis, Pulmonary/prevention ,aHd control; COinlTilJni~ ' healtH "aldes/utiiiicitieri/ecorlOmlcs; Health "personnel! 
utilization; National ,health programs/organizatiori' and administration; Rural health services/manpowet; Cost -benefit analysis; 
Comparative study; Bangladesh (source: MeSH, NLM), . " ' 
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utilizacioll; Programas nacionales de salud!organizaci6n y administraci6n; Servicios rurales de silludtrecursos ~umanos; Analisis de 
costo-beneficio; Estudio comparativo; Bangladesh ((uente: DeCS, 8/REME) , 
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VO/l fJi!(le ,1-19 Ie resumE> en fran(,(!is, En fa pagri la 449 figura un resumen ell espaiio/ 

Introduction 
T" l ll'rc lll ()~ i s ('I'll) rl'll1 ;1ill ~ a l11ajnr p"I ,li c 1. ,::111 h prllhlcl1\ ill 

Il:Illgladc,ll. TJ.i ~ is n:clll!,lilic..! Ill' Ihl' S I: lI i S l ic~ Ill!' I ')l).l . \\ hell 

Ihl' illci , CllCe wa ~; C';lill1a'ed III ill' L211 1lL',,!, le 1"lC'r 1111'111)(1 

1l! ' I't: i:1li"!l (I). 'I'll addr.:,~ Ihis i '~lIe . t!, t: llangl:tdcs h Ru r:tI 
,\d v~nccmcnt Co mlll ill ee (111( ,\1 :) III SI in ilia te rl ~ pillli 

::llllll1\un il y .hascd TB C(l lltrlll pr(lject in I ')X·I in :-'1 ;mik)!;\I\j 

Ih~lla (, tlhdislric l), wilh lechnical sUI'I" .rt rn'lll Ihe l\csc.lrch 
I nSlill1tc nr Tui><;rc ulosis in J:lp:m (2, f), This mlldel is C UI rcnd ), 

bring ~rplied in (,() t h :l n~s c\l\'Cring a pllpulauon or app rm:i . 

t\lalely 14 milli'"1 (abllut 12'1., Il r the ropula l il III 1 lr Ba n,L:!adc~ h ), 

Sincc I ')!jl, a na l :Illd '1'13 pnJgralTlll1 r h:l:; bee n 

implemen ted at th e than:l Ie\ d . base d on th .: \-\1 1 It )­
rCCO(ll n lemlccl DOTS "Ira ;c:gy, '.Vi i h each th:lIla em ering a 
[,ol'l'i:llio n or 'lbOIl' 2S0 ( 1)1, ('/)' Nllngow:rnl1l clIt:llnrg :1I'liza­

lio ns ,:NCOs), including BI( ,\ C, arc collaboratin,l!; wirh tht: 

nat ional ':'13 pr(;gi:llt!llle. u/)lh BI\ /\ C :lI1d nal;(l11:l1 Tl3 
prowamrnes usc the same treatment ccgimens (5), but 13 Rr\ C 

"I:1 in l\' rel ics n il the uS t' Ilr " Hl\l nl !l1i : ,: hl,,, lrh 1.I''' lke:', ,( :11\\ ,) 

III d cliHr din-cdy " i> ',(' n'Cd lilC r~ I ' Y ( D( )'f"l \ \ h ilL Ih.: 

!4' )\' l'!'nlllCnl 1'1'I.\'idc,; !)I, n' 11 \( )~ l ly Ihlill!gh dt:l!\:t 1\I':dlh 

CI 1l1'I'I.-,('S , , \ cc 'lr!l i l\ l~ III nal i' 1I1a l '1'1\ prll)!la nllllC 1":1''''' ', 
n:cc ilt cur:' r:Uc:; nfhc l \\Tl.:l l -: I II .;, :11lt! 7 ~O ~\ ha\'c he e l) ;u.' hic\' l'd 

(11- ,'(), III C(\ll lf:1:·;t . a (:1 1'1: r~rl' higher dun lil,: \'\ I I<) l: lI ).!,el o r 
115% has iJeen ac hiC\'('d hy IH\ ,\ C, lI ~ illg U I \\ '~ (..:', )), 

Ill .lhe rr(:~ <Tlt S IHi)" \\'1: examillcd Ihe cos: c ;rc~: U\'l: I\ CS~ 

or lI~illg C II W, ror 'I'll cII lllr"I, h I' C ' IIl'P 'llill ~, Ihe C"S I ~ II f 
BRAe :lIld gll\'Crnrllcn l sen' iccs, 

Methods 
TB control through government thana health 
complexes 
The gIJvc rollllenr dUIl:1 heal th cctnl'lexes ' had 31 beds fo r 

inp:lt iellt', :lI'Id starr I"n:; irio!ls fo r nillc rn edic:tI ( l "c~Ll:'s, Below 
thc Ih:l r.:1levcl, ~crvice~ wetc :1lsn av:til:lble:lt ull ion sulJcelltn;s 
~{ltl f:lllliJy wcILlr!~ cenrrc ~; , managed by cioC!o rs ,) 1' pm';lI11cd ic!; 

, S(Illlx 'Sector Specialist (TB ), BRAC (Bonglad~sh Rural Aev,lIlCement COlllmittep) Healtl~ rrcgram fTIe. BHI\C. Oh<lk3, 8,3'191adc~ It , 
2 r"o fe~sUl and Cltaillnon, Derattmp.~ t of Internuliondl Community I!e~lth . GladuJ te Sd :oCJI of Medi(in", Uni'lp.r \:ly of lokyo, 7·3· 1 lIonyo, Ol, nkyo' k Tokyo, 

1' 3·003 0, JJpan (emaii: swakJi@tn,u·tokyo,Jcip), Cor'('spo',den(e should !'e ,ld("~~,ed '0 Illis au lhor, 
) Deplity Director, R~sear ch Instill Jtp. of fubcr(uios,\ Kiyo~,~ · sh" ra ~i'(), .Iapd'!. 
• DejJl Hy FXP.(Uli VE Direoor anti Dil ~e l() , Resealch, BRIIC, Dha!:a, Bar'ghdF.sh 
5 p,'t.lfes>or of Epid,:tniclogy and Public He .. lth, Heil:j ll Po;iev Lini" Lendor; S( 11)01 of Hy(,,,' r, ~ a~d TlopicJ' Medidn." londan f.ntj l.1lid, 
Ref. No, 00-0821 
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Special Theme - Tuberqllosis , 

(8). Below the union b 'cl, there wa~ ahout one health worker 
(health ass istant) for every 5(H)O- 6{)()() popubtion, who 

provided ha~ic health care to the villagers (9). 
Patients suspected of having pulmonary TB submitted 

three sputum specimens within two days to the thana health . 

complexes for laboratory examination, and were diagnosed as 

sputum positive if two specimens were positive for acid-fast 

bacilli (6) . If symptoms persisted, but the sputum was negative 

for acid-fast bacilli, patients underwent chest radiography at 

the private or government health facilities. However, systema­
tic quality control of laboratory services has not yet been 
established at thana health complex level. 

An 8-month, short-course treatment regimen was used 
for treating sputum-positive patients, who underwent follow­

lip splltum examinations at 2-:1, 5, and R months (4). In the first 
2-3 months, ~Plltlll11-pos iti ve individu:1ls were given drugs 

weekly at the thana health complexes, while sputum-negative 

patients were given drugs monthly, after which patients 

coUected drugs monthly from the thana health complexes. ' 

Government health workers traced defaulters. 

T8 control through CHWs 
E:1ch BRAe he:111 h cent re h:1d a medical doctor or:1 manager and 
services were mainl v provided hy (( IWs under the supervision 
of pammc.:dic ~ (programme organi 7.ers). The Cf l\XIs werc mostl y 
illiterate women who each co\'ered ahout 200 households (2). In 
th e stud v :1rea, BRAe: had two health centres to provide he:tlth 
ca re sctviccs to the communit ),. Sputum collection centres were 
wi dely :ll':l ihhlc . to i n c rt':l~ e access . 

Suspec tn l TB pa ti ent s were gi\'ell sputum containers for 
two s:ltllpks :1I1d :Isknl to I,ring th elll to thc Sl'utUlll coll ection 
Cl'ntre, where a thirt! ' putUIll S:l ll1plt: W:lS collected. SpUtUIll 
Slll C:l rS were prl'p:\I't·d :lIld SC llt to the th :l Il:l -Ic \'C1 "dlllr:lIory for 

~Ia i llill,l!; :11ld Il,i cr()~c()py . If S)' IllJltIlIllS pers isted, hut the 
';I'U IIIII1 W:1S lleg:lIi \T. 1' :lI ieIl IS we n: ref'crn:d to the th:lll:l health 
cOlllplexes nr distri (,t hflspit:lls. h'r qU:l lity cont ml, S!l% of 
I'"Si,i\'C. 5" ;', !If nt:,l~:lli \'e , :lIld S " ~, Ill' fn llmv-ul' sputum slidcs 
were cr()ss -checker! h\· :llIfltiler bhn rnt () ry techn ician cvery 
111 0111 h (2, 5) . 

Tre:ltlllt'nt of all '1'13 parient s nlld follow ·up , PUtulll 
eX:l lllillations were calTi ed out accordin~ to nationnl TB 
progrnlTllllc gu itk-lill l's (-I). CI I\'(/s ohsetved lIew patients 
sW:l llow the drugs dllt'ill!: th e fir~ t 2-.\ llIollths. while patient ~ 

ulldergo illg retre:ltllll'lI t were ohserved for the; ellt ire period. 
AI'Il'1' thc illi ti :\1 2- ) lIl"nth perind . patients c() llected drug, 
()ncl' :I week fro lll the home of the (:I !\'(,'. BR/\ C staff 
supcrvised the Cl I\, 's :l nd other :1ctivities regub rl y. 

Patients recei ving tre:ttment were as ked to deposit 
2(10 Takas (US$ 4; about four days' wages), :Inc! to sign a bond 
to guar:lnt ee treatment completion. From the bo nd, 125 Tabs 
were give n to the CII\'(/ and the remaining 75 T:1bs were 
refunded to the...patient after completing tre:lIment (2, 5). 

Patients unable to pay the deposit received a waiver. 

Data collection 
111e data o n 1'13 con ~ro l (t~e; atmc:nt o f pulmonary ~. nc! 

extrapultllonary T!3 in children and :1dults) and costs were 
cpllected fro m ')ne BR/\ C t1nm. ;llId O llt: gov<:rt1 IllCnL thana, 
locatcd between (,5 ant! 100 k i:otlletres. north of Dh:1ka, the 
C"pit:1i. S\)': i0dc lI1r)gr:lpil ic :1l!y, both are:1, wee ~ itr. !br to e:1eh 
other ar.d to thc llIajllrit y of other t hana~ (10) . 
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Cost analysis 
Costs of health servIces and CHWs, together \\iith paticnt 

costs, were calcubted for olle fuU year Uuly 1996-June 1997). 

Shared costs, including salary, buildings, furniture, supervisiot1 , 

transportation, and vehicles , were estimated through ob~erva­

tion and interviews with healt.h staff, including CHWs (11). 
Staff at each level and CHWs were asked to list their activities 

and identify the proportion of time they worked on each 

activity. 
In both BRAC and government areas, the costs of aU 

health workers and administrative staff (including CH\Xc's) 
were included in the analysis. However, basic staff training 
costs ,¥er~ excluded, since training had already been given in 
1994 in both areas anc! costs were estim:lted to be sim ilar. 

BRAC capital costs (including building costs) were dcri ved 

from accounting books and financial report s. " s government 
capital costs were not available, they were estimated according 

to the local market price, using current replacement costs. 

Annual values of capital items were estimated from their 

expected useful life: 1 0 years for furniture, 5 years for vehicles .... 
and etluipmenr, and were discounted 5% pcr annum. 

Recurrent costs wen: derived from accounting books 
and financi:11 reports in both areas. The BRAe and gO\'e rn ­
ment overhead costs fnrTI3 patients were calculated to be 10% 
and 5%, respecti\'elr, follo wing staff discuss ions. "n in vento r! 
of drugs and logistics used f(lr the TB progr:1!1lmcs was 
prepared according to the records, and costs were calcubted 
fro m the nationa l TB progral1ll1le price list. 

To deterl1line C()s ts incurrcd hy p:ui ell l ~ fnr their 
diagll(lsis and tre:lIl1I elll. We illtt:n'iewcd ;1 to t:11 or I R IIR .\( 

:md 2() governl1l ent 1':lI icn ts. The p:ltient s were , ciccted 

purposi\'cly fr(llll ind i\'idua ls \l'h" \'isited hc:!lth f:l, ·ilitie<; within 

a one-wcek period either f() r a cc ,"sult :llil"l . t(l gin: ~ 11utUlll 

tes ts, (lr to ( ()\l ee t drugs. alld thel' \·()Iulli cered til pr(l\'idl' 
informati(l n. Frolll till' ilfCll'Ill :lI i,," \\'e olculaled ti ll 1l' alld 
tra\'cl costs assoc iated with I'all t'll t \' is it s to he:dth fnciliti l'~ :l ilt! 
tn.::ltmellt centres (for diagll(l~is. drug co lleclion. and f(ll\(l\\' 
up tes ts for cough). ()11[ cs tim:HCS ais" ill cl uded the cost of 
each visit for re()ple acc() IlII':1I11'i llg the I,atients. 

T illle costs wCI'e calrllhtl·d I,!' using th e :l\'Ct:lge d:lih 
wage to value :1 ullit "f lilllC, alld then tnultipl l' ing thi, bl' till 

time tak en for differe nt :lcri\· it ies :ls: oci:1 lecl wit h TH rre:1tlllcllt 
(e .g. DOT visit to CI I\,{:s; colll'cii ng drugs (roil I than:l ht':dth 
complexes) . Cos ts for t echtlic~ 1 support hy the Research 
Institute of Tuberculosis \Vere tl Clt incl udeJ in cos t's (or thl' 
BRAC arca, as they provid(,d support during the piltll ph:1SI' 

( I'J84-90) . "II cos ts were c:1 lcula led in 13angladl'sh currency 
(raka) and converted to United Stares dollars at the 1<) ')(,--
97 exchange rate o f US$ I.U() = 'f2.22 Taka. 

Effectiveness 
Pmgl amrne dat:! (or Jul y I 99(,-Junc 1997 Wf're cnUectcu from 
the respective BRAe and government offices. Treatmenl 
outcomes were analysed according to the \Xi H,O-reCO\1l­
mended cohort analysis method (f 2). Programme eff.::cti ve- . 
ness \".:1S determined from data on the number o f p::ticnts 
who were cured. who completed treatment, who were 
s ucces~ full y treated, (lr whL> defaulted, died, fai:Cu, ~n ci 
transferred/ re fe rred (as defiJ !ea by the na tional TI3 pro .. 
gr::mmc) (4, ;:-'). Cure and trC:ltment success were used as t;1C 
measure of cf(ectivc l'e~s. 
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Cost-effectiveness 
(os t· crfccti \'e lle~s r:ltios werc c~lculnted hy dividing the cost per 
act ivity by each different etTcctivcness measure. for Jul y 19%­
June 1997. 'nle cost per pat ient cured was calculated by tlividing 
the numbcr of pariell ts cured into the total health system costs. 
Simil~rly, the cost per patiellt successfuU y treated was calculated 
by dividing the number of patients success fully treated into the 
health system costs. The overall total cost per patient cured was 
calculated by dividing the total number of patients cured into the 
sum of the health system and patient costs. 

Results 
Cost analysis 
The estimated tota l :1l1nual costs for TI3 coi1trol :I t thana level in 
BR ,\ C and gc\\,cfIll11ent are:ls were lIS$ 7351 and US$ I0 G97, 
respectively ( rahle I). The two main expenditures in both ~reas 
were fpr salaries and drugs, which together accounted for 77% 
and 83% of total expenditures for BRAC and government areas, 
respectively. Overall, the BRAC programme accounted for 69% 
of tot~ l government costs for the national 1'13 programme. 
Although drug costs we re si'l1ilar in the 13RAC ~nd gove rnment 
than~s, sa lary cps ts in the BRAe progral11me were only 4.l'Yt, of 
thos e: in the nati onal Tn progr~mme . Cos ts for Iahoratory 
logis tics and rcagents were k:ss :n thana hc.:: llth COlllpil:XCS, as 
thel' tes ted on Iv 23()() sputUI11 smea rs, cOlll parcd to 3C)6R sputum 
smC:1rS rested in l3 Rl\ C areas. 

A h reakdown o f est imated costs incurred by a tl'pical 
patient and a typic:11 CII\'(' for d i~gnos i s and treatment is 
sh",vn in Tahle 2. ( )n a\'Crage, the rn lal p:lIicnt cos t was ahOl1l 
L!Sg In in the BR ,\( ~ r t':ts and lISS It) ill gr)\Un rnell t arc:as. 

Effectiveness 
( )r t he I H(, 1':11 iC: ll rs id<.:ntifir·d :IS h,l\'ing TB in the BRAC ~IT~ in 
Olle ITar, "vcr ') I "/" were SI'ur ul11 p(Jsitive ~nd l110re tha ll 7 l)' ~;, 

were r1l :lI e ( I'al,k .1) . !\I11C1ng the SpUll ll11 -positi ve pa ricnts, 
~· I ' ~; , \\'tTe cu red ~ Iltl Ill"!., died. ,\ total o f I R5 '['13 palieflts were 
idenrified for the sallie pcri, )d in the gm'c rn lllcnt thana. or 
t hesc, C )I'er 9 1 ";', were sput um pc )s it ive ~nd HO% we re male . For 
rhe SPlilUill -pClsi ril'e palicn ts, ovcr H2"~, we re cured and Ilearly 
1 2 ' ~·~ , d ied . T re:uflletH cIl l111'iction r:lt e ill sputum -ll l'g:ui,'C 
patients was ()2 .. 'i'Y<, ill tht: BRAC are~ and H7.sn;., in lhe 
g()vernm ent are:l. The o\'t'ra ll tre:1tlllc ll t success rate was 
WL3'% in rhe BR1\ C ~re:l allti P.2.7% in rhc govern ment area. 

Cost-effectiveness 
In the BRi\ C area, each cured p~ti e: llt cost the health system 
USg 52, while successfully treated patients cost the system 
US$ 48 e:'ch. However, the to tal over:lll cos t per patient cured 
W:IS higher, at USS 64 ( l'nblc 4). In the gove rnment area, the 
c(luivaicnt figu res we re l'S'5 77, Usg 70, and US$ 96, 
respect ively. 

\ 

Discussion '-
A recent WHO review estimated (hat o!1i)' 32% o f the world's 
populatio n had access to DOTS (5) , a strategy that requires 
health workers (o r persons acc() unt:lble to health services) 
w:ltch palient s sW:l llow their ~nli -TB drugs (1 }). In view of this, 
it is g('r ll1~ne to ask how DOTS can be mad e mo"e widel ), 
aV:1 ilabk. O ne spiution wou ld b/~ tl) keep patients in hospi(a l ~ 

for lo ng ;:;lays, but in developing c()unlr:ies where TB is 
eplJ l11ic, t!lis wo ui e..! increase the burden both 1)!1 patients and 
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Community health workers in tuberculosis control 

Table 1. Estimated annual expenditure for tuberculosis control 
programmes, BRAC' and government areas, July 1996-June 1991 

• BRAC = Bangladpsh Rural Advancement Committee. 
b CHWs = community health workers. 
c F igur~s in parentheses are percentages. Percentages for each exppnditUie 

were calculated from the corresponding total expenditure for ORAC and 
government programmes. 

d Expenses associated with meetir.g Jnd rPtraining staff. 
• Supplied by the GO'/ernment of Bangladesh. 

Table 2. Costs for tuberculosis control ill BRAC' and 
government areas 

Item Cost (US$) 

BRAe 
~rogral11mes 

(with CHWS)b 

Government 
programmes 

(without CHWs) 

biagnosis 
Loss of income 

: Transportation costs 
Examination fees . 
Total 

., See footnote a. Tabl~ 1. 
b See rOo lnot~ h. Table 1. 

0.7 (53.8)( 
0.5 (38.5) 
0.1 (7.7) 
1.3 (100.0) 

1.4 123.3) 
2.2 (36.7) 
2.4 (40.0) 
6.0 (100.u) 

e Figures in parentheses are percentages. Percentages for each expendi ture 
were calcuiated from t! e corresponding :otal expenditure for S~AC and 
gevernment p(()~'i](nrtles. 

d NA ~ n0t appliG'.blc. 
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Special Theme - Tuberculosis 

Table 3. Characteristics and outcomes of tuberculosis 
(TB) control programmes in BRAe" and government areas, 
July 1996-June 1997 

Characteristics 
and outcomes 

BRAC Government 
programmes programmes 

,{ I, (with CHWS)b (without CHWs) 
• " ':"J ": t.. ~ t.-~·~ . 

Treatment results for sputum-negative 
and extra pulmonary patients (n) 

Completed 10 62.5 
Died 3 18.7 
Defaulted 3 18.7 
Referred 0 0.0 

14 (87.5) 
o (0.0) 
o (0.0) 
2 (1L.5) 

._--- -- - - - - - .. ---
., See lootnote a, Table 1. 
h See lootnote b, Tahle 1. 
( FiqUi es in parentheses are percentages. Percentages lor each characteristic and 

outcome were calclJlated from the (Orresporrdillg tota l (pa tient and outcome) 
lor BRAe and government programmes. 

d SO = I tandarrl devi~tion . 

Table 4. Cost-effectiveness of community health workers 
(CHWs) in tuberculosis control (July 1996-June 1997) 

Expenditure 

. \ 

Health system costs 
. Per patient cured ' 
Per patient successfully treatedb 
Total " 

Patient costs . . : 
Per patient losscif.~come 
Per patient monetary loss 
Total " . 

Cost (~S$) \'t~.,:·.;.,.· 
BRAC' I'" Govetllmeht 

programmes · ·:·~ progtilituiii!s . 
(with CHWs) ,1,(withriUfCHW~) . 

. I ," 

5.8 :... 
4.4 

10.2 (i 5.9) 

_C_H-,-W_C_'o_s_ts_·._·,_· _____ . ~ . O (3 .1) ·.~ l\~';- NA~ 't~{,-:t:~~I:!: 
Total costs 64,2 (100.0) ."; 96.0 "(Hii),oj 

------ --'-'-- , _._- . _._._ ..... --,-- .. ... - '-'--- - ---
" See lootnote a, Table I . 
b Pa tients who were cured and completed treatment. 
C FigUies in parentheses are percen tages, Per~en!ages are based on total costs 

lor the respective programmes. 
d NA = not applicable. 
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hospitals (14-16). Also, the number of hospital beus would be 
inacic(luat<.: to admit all Tf3 paticnts (2, / 7). 

There are also problems in promoting DOT for 
outpatient clinics, since health services may not be accessible, 
particularly in many rural areas in developing countries (18), as 
in Bangladesh, where patients collect drugs from government 
thana health complexes once a week instead of daily for 
observation. Moreover, TB cure rates in some south-east Asia ' 
countries were 76% in Bangladesh, 83% in India, 74'Yo in 
Myanmar, 85% in Nepal, and 49% in Indonesia (13). 

To ensure universal coverage by DOT, BRAC devel­
oped a model for providing care for TB patients at the 
community level that was based on community participation. 
Although the BRAe TB control initiative has consistently 
achieved the Wilt) target of all 85% curc rate (2, 5, 19) , the 
treatment cOlllpletion rate of ~plltlll11-ncgative and extrapul­
monary patients in BRAe areas was lower than in thana health 
complexes. This may be because smear-negativc and extra­
pulmonary patients are not a priority in the BRAC programme. 

How cost-effective is the BRAC approach using CHWs, 
comparcd to governmcnt health services? Although there were .f' 

,--

Table 5. Characteristics and information for tuberculosis (TB) 
control programmes in BRAe" and government areas 
(July 1996-June 1997) 

Charaderist!cs 
and inforriiCltion 

I: ., 

characteristics 
Population (n) 
Literacy rate (people aged 7 years 

and older and above) (%) 
Works in agriculture (%) 
OW,n agri~ulturalland (%j 

BRAC 
programmes 
(with CHWS)b 

336 707 
25.2 

73.9 
61. i 

Goverhment 
programmes 

(without CHWs) 

320 530 
.) 30.3 

73.2 
, 66.9 

InformCition pn tuberculosis control 
. Total no. health staff involved 40 95 

52 
a 

in TB contiol 
No. of field -level health workers 
Total no: of CHWs 

Loss 01 tim~ per visit for DOT 
from cHWs 

. Loss of time pei visit for collecting 
drugs fat SA f .from thana health 

27 
184 . 

18.6 min .. . \ .. ,. NA 

,';!f, ' ~ J 2 . 69 h 

complexes , . , 
Loss of time per visit for collecting 9.4 ~i~ ;" 'f: ~~, .. t JP7 h.. . I . 

'. ' ri6u~stH~~7thd~~n~:~:~hnp,hase ! .... ,. , ~~. j.·:'I;, :.}: : !, . ~ :: ',' 

. tbinplex~s l' { ' .- ,I , : ' . : ,...., . I . ·.~ :.: .:~ U{}:.(,. _ \ _ 
, Loss' of.time per visit to BRAc .' :::. .' .. 1.85 h, \ i ,r:'~Lj! ; 2.9 h _ : \ 
)'; office{tha~a h.ealtn i:omple~es ( . ',:':" i. :. ,' .• -;""i,:\ .',f,·:i )r:.:::.r,, ',~,: ';),', ~! 'r: '. ',' I, '. " :,',',' 

',' for 9iagn.o~!s , .' _ _ 

:··Transpo~ation cost per visit 
. ib BRAC office/thana health 
. comfJl~xes lot diagnosis and 
~fug collectione . . 

:. tost p'ef smear leste . ' 
:i:it ~ f!, ' : .... :;~ ~'; ':;;'{:. '., . :' :;'. . . ' 

. Taka 10.8 ' Taka 24 .2 "J 

(US$ 0.26)b . (US$ 0.57) 

, . . I,' ·:~ .~·~t,· 'J_':/; ; .. 
<, :' . taKa 6.f'" j' ( ~" Taka 7.4 '. 
(! lUS$ 0.14) '·ch (LJS$ 0.17) " 

-------------------------------
" See lootnote a, Table 1. 
b See loot note b, Table 1. 
C SAT = sell·admirristered tl eatment during intensive phase. 
d NA = not applicable, 
, For comparison, the average daily wage (8 h day) = Taka 50,0 (USS 1.19). 

USS 1= Taka 42 ,22 in 1996-97. 
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~imilar cllre rates in both the BRAe and government areas, total 
heall-h sy~tem co~ts in BRAC arca~ were substantially lower 
(48%) than in government facilities. Also, salary cmts were much 
higher in the government areas, where more field staff were 
employed (fable 5), as were the eosts incurred by patients. 

In the BRAe area, the CHW lived in the same village as 
the patients and thus patient costs were much le~s, despite the 
fact that patients visited CHWs daily under the BRAe Tn 
control strategy. In the government programme, by contrast, 
visits for drug collection were fewer, but patient costs were 
much higher due to the greater distances they had to travel. In 
addition, nearly one-half of government patients were advised 
to undergo further tests, including chest X-rays at private 
facilities. Under the BRAe programme, the additional tests 
were 110t relJuired if the patients were sputum positive, in line 
with the national guidelines (4). Thus, local srrvices in the 
community can rcduce patient costs considerably (16). 
Ilowever, both the BRAC and government costs recorded in 
this study were lower than those in other, similar settings 
(20, 21). Population density, health services infrastrucnlre, 
drug prices, and the general economic conditions of the 
country are important determinants of such costs. 

Another imp<,nant feature of the BRAC programme is 
that it identified more female patients, proiJahly because 
wOlllen patients are more likely to approach a female U IW 
than a male C/ lW. 

()ur study showed that when (J lWs are used, the DOT 
strategy was less exrensi\'e :md more co:;! -effecti\'c than the 
govcrnment health sen'ices ill a rewurcc -- poor COUll try like 
Bangladesh. Data from a study ill South ;\ fricI p"illted 10 :t 

similar conclusion (.?a). Ilowcver, in thc BRAe progr:\Inmc, 

Resume 

Community health workers in tuberculosis control 

the costs for diagnosis may be greater, due to the higher 
numher of suspected paticnts referred by CII\'V's for sput.um 
tests. This is partly due to the fact that patients in BRAC areas 
have easier access to CHWs and can be treated at their homes. 
Such patients can also continue their family and economic 
activities (5, 20). 

In conclusion, the government programme appeared to 
be 50% more expensive than the equivalent government 
programme, for similar outcomes. For the same money, 
therefore, the BRAC programme could diagnose, treat, and 
cure three TB patients, while only two patients would be cured 
under the government programme. 10 Bangladesh, where most 
CHW programmes are run by NGOs, we recommend that the 
government health sen'ices collaborate with NGOs to mobili7.c 
CHWs for TB control. Such programmes could be more cost­
effective and for the same funds could treat about 50% more TB 
patients than the regular national programme. • 
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Rapport coiit-efficacite du recours a des agents de sante communautaires dans la lutte c~ntre la tuberculose 
au Bangladesh 
Objectif Comparer Ie rapport cout·erficacite du plOgramme de 
lutte antituberculeuse conduit par Ie Bangladesh Rural Advance­
ment Committee (BRAC) - qui fait appel a des agents de sante 
cornrnunautaires -.1 celui du programme gouvernemental de lulte 
antituberculeuse - qui n'utilise pas ce type de personnel. 
Methodes Les statistiqup.s de la lulte antituberculeuse et IE'S 

donnees sur les cauls pour la periode juillet 1996-juin 1997 ant ele 
rassemblees pour les sous-districts desservis par Ie rrogramme 
gouvernemental et Ie programme du BRAC dans des zones rurales 
du Bangladesh. Pour mesurer Ie cout par patient gueri, on a divise 
Ie caul total par Ie nombre total de patients gueris. 
Resultats Dans les zones desservies par Ie programme du BRAC 
et par Ie programme gouvernemental, on a identifie sur un an, 

Resumen "-

respectivement, 186 et 185 patients atteints de tuberculose, avec 
des taux de guerison de 84 % et 82 % chez II'S sujets a frottis 
positif. Le coilt par patient gueri etait cependant dE US$ 64 dans la 
zone desservie par Ie BRAC contre US$ 96 dans la zone du 
programme gouvernemental. 
Conclusion Pour un resultat identique, Ie programme gouverne­
menial coutait 50 % de plus. Bien que les deux programmes aient 
obtenu des taux de guerison satisfaisants en appliquanl une 
strategie en cinq points appelee DOTS, la participation d'agents de 
sante communautaires s'est averee d'un meilleur rapport coGt­
efficacite dans les zones lurales du Bangladesh. A budget egal, Ie 
programme du BRAC pounait guerir trois malades contre deux 
avec Ie programme gouvernemental. 

Costoeficacia de los agentes de salud comunitarios en la lucha contra la tuberculosis en Bangladesh 
Objetivo Comparar la costoeficacia del programa contra la estadistkas sabre la lucha antituberculosa y datos sabre los costas 
tuberculosis dirigido por el Comite para el Progreso Rural de correspondientes para el periodo de julio de 1996 a junio de i 997. 
Bangladesh (BRAC), en el que se recune a agentes de salud EI costa par paciente curado se determin6 dividiendo los costas 
comunitarios, con la del programa gubernamentai contra la totales por el numero de pacientes que sanaror.. 
tuberculosi" que no hace usa de tales agentes_ Resultado!; En las zonas ~barcadas par el BR.A.C y por el Gobierno 
Metodos ApartirdematefiaidelaAdmin:stracior.ydelasthanas se identificaron en total 186 y 185 enfermos de tuberculosis, 
(5ubdistritCls) del BRAC en e! Bangladesh rural. se recopilMon respectivamente, a 10 largo de un alio, COil tasas de wradon del 
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84% Y el 82% entre los pacientes (on esputo positivo. Sin 
embargo, el costo por paciente curado fue de US$ 64 en las zonas 
del BRAe, y de USS 96 en la zona de la Administracion. 
Conclusion EI programa gubernamental era un 50% mas 
costoso a igualdad de resultados. Aunque tanto dicho programa 
como el programa gubernamental lograron tasas de curacion 
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