We conld not confirm some variables that had been
predictors of postcesarean wound infection, namely
duration of rupture of membranes,"*"** and surgi-
cal duration.""***" Confounding effects were controlled
mﬂthﬂhf multiple logistic regression in only two
studies. ™ Prolonged rupture of membranes increased
the likelihood of an infection ascending from vagina
into uterine cavity. However, choricammnionitis was
closely related to prolonged rupture of membranes (P <
001). In a multivariate model this strong predictor
would have masked the hypothesized association be-
tween prolonged rupture of membranes and postcesar-
ean infection.

Although the cesareans that lasted longer than 1 hour
had 2.4 times the risk of postoperative infection, by
univariate analysis, a larger sample 18 needed to con-
firm its independent predictive role. Assuming an & of
05, power of .80, and assumed infection rate in controls
of 8.5%, at least 264 subjects would be needed for each

study arm.
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Biotypes of oral Candida albicans
isolated from AIDS patients and
HiV-free subjects in Thaiiand

Abstract: This study was conducied lo examine biclypes @nd
snitungal susceptibility patterns of oral Candida aibicans [so-
izted from HIV-infected patents, hl'l'-fl'm pateats with candids

gsig 2nd nealihy subjpects. ANl isolates were biolyped Using @
tvpeng systém besed on enzyme profites, carohydraie assimi

lation panams and boric ackd refistnce. Thirty-asght Diolypes
werg found amongst 218 orsl C aibicans isolaies. Tree major
biatype found was A1S, which accounted for 32.6% of all iso-
lges. Bnd this biolype was (he MOSt camman in &F groups

Therms wat & gresier vanely of blotypes of €. albicans in (he HV-
infeeied group than in the othel Eroups] Mowsver (ed wWas
no sietisticaly significant difference between the Eroups, The
munarmwm inhibilory concenadions (MICs) of a Latal of 118 ism
ia1Es wene determined for smphotencin B and for keloconaiole
vsing the National Commitiee for Clanical Laboratory Elandards
(NCCLS) broth macrodiution method and the Edest, When the
srtifungal susceptibility pallenns Smong the groups want com-
pered. a slatistically significant gifference was found only will
smphotericin B. The median MIC ol amphotesicin B in the HIV.
infected group was highes than m ihe heality group (P=0.013,
KCCLS mathod: P=0.002, Etesi). However, this differsnce in
sensitivily was not restricled 1o any subtype e atigaied. Cur
results showed that 1he blotype patlems of C. albicans isolales
inat colonize HV-inlected patients are similar 1o thosa of HIV.
Iré= subjecis. and thewe i no relationship betwesn antilungal
suscoptibility patterns and the biolypes.

Hey words: bigtypes; Candida aficans; HIV infection: Thailand
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A murber of reparts have revealed that the frequency of solation
of Candide and clinkal signs of aral candidiasis ncrease with ad-
varcing HIV infection (1—4), Although C ol i& the mast com-
e of the Condida species isoluted in these shudies, relatively few
derails of the pathogenic features of this organism and AlDS-associ
sed oral candidiasis are known. In beakthy humans. C allicans &
precent ok part of the noemal flora of the aral cavity and gasiroin-
restinal Tract figwever, T immuncsaporessed pelients 1L Cm Ganse
severe mmacosal or invasive diseade (5). The high incidence of nio-
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ke

cosal candidiazin in pavkenis wih AIDE may ke dice ko anlecion
with the same strairs that are non-pathagenic in healihy subjecis
bt ket become pathegenic in AIDS patients duse 10 impawed Teost
defence mechaniema. Altermanvely, it may be due 10 infection with
umagiee or more viralent strzine In addition, the semificance of orzl
eandidizsis 2% 3 disease entiny in HIV.related brmunosuppression
1 128 freguent recusrence (6, 7L The mechansm bekind the ahaly
af this fungus 1o caume recursent disesze i nksdeen T 5 posy
izted that one facior that may influence this is 2 deryezse in SUsoED
bility 16 anifungal azents (7, B, and thixs may be relared 1o cermzin
rrpes of © aftvrons (9 Bocsuvse of this, many soemms have been
made 1o starch for parnicularly viralem wpes of C alfnedies wiing
2 numiger of wechaigues, such a5 ssretyping (100 bicoypang (110,
morphoiyping (12 13} and gerotvping (14, 150, On accoun of 15
diffsculties with somse of these echmigues, 8 stindandized, BImgk
zrd highls specifie biotvping svstem developed by Willmmeson et
2l WL which i5 wechrmcally endomuanding snd utilizes relmivedy
sueaperave oommmencElhy avaikile quatisy conimolhed medine bas
seen incressmgly teed m el vedrs [16-19)

bt & previcss papes (2] we showed that there b an azsccminn
betwetn candidal baad and NIV nfeovn. The mims of ihe prezen;
study were b0 determime whether any sab-sirnine of O elivaus iso
lated from HIV paiients, 1V-free subtects wiih candidiasis and
Fezlthy sobjerts are partoularly ssseciaed with benhh or d=ease
izzing the himvpng metbrad of Wilkiamson & al {11} and 19 eain-
pare isolaes for ther semcemiluliy o two comnnonly csed ami-
lungal sgents (amphatencm B and keiooanazede]

Material and methods
Sourcos of ©. atbicans

A sl of 248 isolzies of C clvrans were included in this' siody,
which coemprised B2 molates dreen salivary samples of 15 HIV.m-
fected patients, 76 1sokites from 15 HIViiree paneas with oral can
didiss and 60 isclates fram 16 healthy mabjecte. The speomen
callection and methads used for fangal cufivation and identifwation
Tiave been desaribed previcusly (4] Brefily, an orzl rinse specinien
was obizined from exch swbject u=ing 10 ml sicoile phosphate bad-
Tered saline according 19 the methad of Samaranavake €0 ab (20
Coloeies showing veast-like marphalogy within the 48-72 h incuba-
1on period were selected for stady. All colonies showing variatkon
in morphology, 35 well as idenvical colonles, were selected from the
same golanion plate. The number of colonies chosen depended on
the dereity of growih recovered an the orimary culture plate. Fos
example, usunlly J0-20 colomes from 2040 colonies on 1he same

ph-2 # Qe Pl bhed T3 LR3-B

plite weng selested for el wnd Sty pimg: bt w b oo
ey was lower (g, from heahhy suhgecis) fewer oodanies could be
sapipled. Al molates were adentalied by using productien of chlany-
dospores, productson ol germ tubes snd carbobydrane sesimilation
with AP 30 C ALY (Bio Mericus, France)

Biptyping of €. aibicans solates

Al mnlaies of C aliucans were biotvped using the st of WHEE
memon & @k (10} which emplovs two oomemeercizlly availehls kg
[AP] EYM and AF] 20 C ALK (Bio Merieux]], end 3 boric seid
resistance text. In beied, the APLY M eystem evebiznes the enzyme
serwaly of the wmolyes by means af 2 et of 19 efzvme el aus
cotitimed i@ ey of minimurised plistic cupubs. Aller mocoiion
of 4 slandard suspensian of the oiganasm and incchotiog B 4 b
3L, the colour fesctions n ench cupule were red sooondng 1y e
sumulicome e inswcoes. The A X0 C ALY svmem uttlises e
alaliy of € et molsie o addnibie 19 differco cirebvdrmes
pe ol smgrces of carbon. T he resalis were deternzreg by corrars
soan ol e opaciiy inoine e and comdrol cupiles. bamally, the o
acid resetaney el arssses he sy of the salaies o 12 mp!
ol bowke ackd incorparined neoam apae wedios

Antituigs susceplitility testing

A pazlof 118 wmolates af C adfwoons were chov ot repoescs 1 £innins
watn enher diffevem ar the samw calomy morphidory pnd Gaivpe
These ichaded 52 molates from the HIVardeoed groug, 33 isulaies
frean the HIViree condidiosas growp and 33 salmies Ten the
healihy group For each isolate, minimal inhibitory concersratiomg
(A ICs} For amphaterscin B and keloconazode were deieriminod usimg
the NOCLS macrodituson method (21) and the Eaesr anp (AB Bio
diek, Sweden)

Thee MCOLS byvosh dilhmion imedind was perfurmed sccceding w
NOCLS dowvment ML 210 A working suspension of (e mode
T was made by a 1100 ditution of the 05 McFartung siandard
veast sospension m 055% salme followed by 2 120 Silution
RPMI broch, Two-fold dikuthans of she antifungal apenis froon 64 1o
Q015 priml were prepared and inoculaded with ke working suspen
sion. The 'fubes were incobated at 370 for 43 h The MIC was
read a3 1he concentration than inhibited growih (amphtericm B) or
protheed an 8% reduciion af werbidiee oy comparises winh & deage
froe comrgl (ketoconazole), For the Eqess, colonies of exch vensi
vere sispended i saline to prodoce @ turbidaly equividens e g s
AbcFartond smndard, The mocalam was saabbed om0 Sabonnd's
dextise BT and alkpaod ie gy Gt 10- 05 min Bolore vl od jhe
aatifungul E-est strips was pgypld. i were resd st 24 b and




b 1, Biotype profiles of sral Candids atlbiaess inglaned from HIV indemed
padiens, HiVifree patients with candadusn &nd healin' subjects
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-5 h socording ro the E-esr weehnza] gusde for 2arflungal suscept
bility bEsTing.

Results

The bioivping svatem emploved m this stdy otilied ihree tesis
ihe APT ZYM test (the first letter of the code) the AP] 20 C system
Ithe maddle digit of the codel, and reststance or sensiivity io boric
#cid, denated 25 either R or 5 dthe last karer of the code) The repro-
dusbihty of the iesubls chiamed by thete methods has not been
1ested on a broad scale. bur some isolates chosen af random were
itsted on multiple oocaskors and have shown Cleariy reproducible
taults. A toml of 38 bioivpes wae foand among the 218 oral C

Aficgus wolates (Table 1) The major Dlorvpe, AlS socounied [or
326% of the izolates, and this biotype was commonly found in HIV.
infected patienis, HIV-free candidizsis subjects and healthy subsjects
[31.7%, 328%, and 33.3%, respectivelv) The second most comman
biotype way B435, which represenied 14.7% of tofal isolaes. The
aiher biorypes found were A4S, BIS and BIR (78%, 7.8% and
30%, respectivelyl When the number of different biciypes in each
of the HiV-infected patsents, HTV-free with candidiasis and heakhy
subpats wag compared, the first groep had a Bigher momber of
batypes than the sthers (Fig 1) however, this defference was mes
sennzstically’ signifteant (Kruska i Walls 1261),

Aozl af 118 straing of © alurons abizined from HiV-infecred
prients. HiV\-free candsdiasis subjects and healihy numens wese
conipaied for thelr MICs against amphotericin B and ketocunazols
waing the BECLS macodilution method misd the E-teri, and the e
sulte are ghown in Teble 2. Generally, reslis obtained by U
NOCLS b b method were largeh: in agreemen winh thcse obeained
by ile Etest. Pearstm correlation coctfficients of bodh meilsds for
anphoterson B and ketooonazole were 0889 and 057, respeciavely
The nsedan| MIC far amphoericin B in ssolndes from the HIVin.
Tected grovp was stamstically sumiicanily gher than dun of s=a-
Lates from the heahhy subgecis (P=0013 NMOCLS method; £ =0.002,
Eaem) Aka, {lvere were siatistically significant differences in the
meean MIC for amplatericin B bevween the HIV.inleced group and
the HIV-free subjects winh candidiasds (F=0.01, MOCLS method) and
bBeiween the HIV-ree condidissis grevs and ile heubby groip
(P03, Edest). When the pareme” hissory of anifungal itherapy
was faken ipto socoount, it showed that there was no significant
difference benween the MIC and whether or not & patent had mken
amphotericil B previously. The wnean MICs of ketocunazele among

¥ Biobppos found in suhjecis
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* pheritgn MICY o HIV proun 5 heaithy sutgects
U jiediae MICs of MV proup ve MRGes candisiase groun.
T pedipe AU 6l HClie 230 ke 4 paEeis v Feabhy setecs

igalutes from the three groups showed po signifwan didfarences
el either 1he RCCLS merhod or the E-vest :

Discussian

Arnag the auswrous ADS-seecinted oral discaz, ocel candidse
a7 s the most freguent, with up to 90 of HIV.mdected patsenis
being affecied 122, 23} The ¢linbml syndrome is not bifedhreatenimg
bt it 5 panful and 18 recurred Ratore makes i oof impanase
Oral candidiasis =% cnmed mamly by O mlemrs bul iz pathe-
penesis is still unclear. The condition of the patient s probably tive
naajor facter governing The development of chinical candidaasis and
this i often pssocialed with mmunndeficiencies (24), However, a3
vecemly shown for many other microbiol pathogens. the possabibity
that certain ssrmins or growps of straims are more lkely 10 be m
virlved in elinscal disorders cannot be excloded (25). Whether or not
HIV pathents are colonized with selecied straine of C alwoques has
been a matter of debare. Ussing DNA fingerpeinting. the resulss of
two =udies showed that no particular strain was assoated with
HiV-infected patients and thar C aliieans populations from the arzl
aavities of HIV-infected and HIV-negative people hive a similarky
dispzrate cloma] arigin (26, 27). Some researchers have used a DA
probe to track the C allicons jsolates from oral besions m HIV.
seroposive individuzsls, and ther data sugges 1hay each panent
carrees 3 umgue stran of O afieens. Furthermare, i1 was shawn
thar the srains present during bath symptomatic and asvmpro-
atic sizies of andidiasis were The sams 28, 281 However, athers
have produced evidence that there s increesed genete vanalion of
C milucans ieotates i HIV.indection compared te commols (300 31}
These differerices were noted when the appropriste molecular tech
e coupled with approprizie analyses wene used (311 Aleo Sweer
el (32 33 ehowed tha more bistvpes of C afWrans weres jretai
1503

J et Pyt ddesd TH: 1930

Canidid species: isolated from HIV subjecis adhesed 10 buces) epi
t=etiall cellf m higher numbers than did those sireing isndated frem
¢ omaiaks

Here, e bovve used the Searcping methed of Willlimson e al
Il lumie the baiypes of wolsies from 3 e o ponhnd
grogps, M35 known thal penetsc tvping methods provids more
sefEitive *mj epecilic means 19 deerirminme amwng isokines. Hime-
EVET, 'h-iuil'pmg has the advanizges of beng smple o pebem,
1Eduhﬂrlﬂ:.ﬂ“uﬂhmﬁtﬂﬂ11rmmﬂhmnhmh
:mm:&dHMHﬂhlhmnmﬁiﬂmﬁ
e menmingful conaparisan of the present studics with those of
previous studies of a similar natwre. The first stody of C o
bistypes 0 HiViinfecied patients was conducted by Korting o sl
i34} and emploved the APl 20 C {carbohydrae assimilation) sye-
tem, Their results showsd that from a 1otal of 61 oral © slivrous
srams jsodated from MV nleced indiaduaks, with or wiibo
signs of candidiasis. the majority 64%) ol selates beleoged 1o
group |, Howeves, there was no detail given of the incidence and
mh'lﬂdtﬂlﬂﬂthﬁjﬂhﬂmﬂumnﬂhﬂﬂ
withoot signs of cincal candidiasts, and no HIV.neganwve =ub-
#ois werd included 15 the sudy: Since the APl 20 T axrleihydrate
ssaimilation system has o relatively poor discriminRiory power,
APl ZYM and boric acid semsitivity tests wee added 1o comple-
mient the |AP1 20 C profiles (11], Resuha from previous smdies of
others (16-19 lwve demonstrated that ihis sysiem serves 10
further differentiate the biotypes into smaller subgroups. Using
this biotvping srstem, Tsang ef al (17} showed that thew e
mary different sub-straing of oral C afdeans in HiV-miected pa-
tiene. However, no data on healihy subjects were provided. Owr
present resukis showed that there were 38 biabpes among i3
straing, When the resulis wine compared smong the groups, HIV:
infscied patients had more sobypes (18} tan WiV free ondid
asig patients (1=4) or heahhy sobjecis (14), and there were no




dgnificant differences in ihe hictvpes between the thres groups
The resuhs of satistical analvsis suggesied that thes 18 raybe
affected by the small sample give in this smdy, Thus, lerger aum.
ters of paterts will need o be sudied for further confie-
friat e

With regerd to the geographic dustmbution of the different hio-
jvpes, it has been shown that some biotypes 2re globalie preva-
et However. almost sne-third of the biotvpes reparied here have
pat been previously degcribed and may deflsn geographical ex-
cheeaviry. Teang ef ab (17] has repoeted that A.ilﬂ 116%:) and AIS
{11%:) &re ihe mos comman buwivpes ameng the orel O aibdeeis
idares derived fro o WiV infecsed patiems in Hong-Rong. Austrs-
lia, England and Germany, Another previous snsdy in healihy in-
dividuals in Britam faund thac AVR and A1S were also (he com-
nwsesi biotrpes. socoumang for 23% and 5% of the 1ol s
[ares, mespeczively {110 The baotvpes AlS and J1S hive been
foumidl bo predeminaie i3 Ching (18] and in Tanxma {190 Cur e
syt eomewr with the fasdings i China and Tanzania that (he
moet commacn beotvpe w2 A0S, scooummg fur 326% 0 @ik groups
swestigoed, 1r 45 noced thar in previous studies (17=19% anly a
stingle representitive balae was selected fron vach culture plate,
wheress muliiple colomies from each plate were colleaed m the
present siudy, 18 is assumed that e colonics exammed nepresent
the predomimani sfrains present on the plite Mo clear expli-
patiom for (he widetpesad over-represeniaiion af such ooy pes
has been piven N more be vpethesized that they are betier
adapted than other subtypes o lfe an or m the human body
Thev iy also be more easily srensmined between humans than
e oiher subipvpes When compared with previsds dawy of new
Liotvpes fram the fovepoing oouniries, our nesalis showed that al-
most one-thind {85 of 218) of iolates were previously undescribed
new biotypes. As the previous reports were [rom Scorland (11
Germany, Austratia, England =nd Hong-Kong (17), Chana {(18) and
Tavizamia (190, 0 & Rkele thay there are grographical verations
il C olficans biotvpes.

Up 1o ne, there has been no general agreement shout a §tan-
dardized methad of i rmifre antifungal suscemibdlity 1esting. since
results have shown great imer- and intra.\shorasory variations,
The NCCLS hag establzhed 3 broth macrodilution method 3s a
referenice method for antifungal suseepbibility testing: however, 11
15 babourzmensive and time-consuming We are m agreement with
the previous studhes thay the Eqest appears 10 be equivsiend to
il HCCLS reference macrobooth method for testing suscepribility
of Codide species 1o 2z2ode amifungal agems (35, 36) Wanger
al {37) has comcloded that the E-sest is compasabde w the NCCLS
method for testing of susceptiibty o amphatericin B and flu
conazole; in addition, the Eaeet appenrs to be supeviar for the

derectio of petkitsnce 1o sniphoierscin B Cur resulis have shown
that the NCCLS reference macrodifution method and the Eesi
Eave -.wﬂirlrhrmﬂummﬂmimn B and shoed mesders
ate agresmesnt for keioconazole. Generally, the endpainis obtained
wers jdentical or differert by na more than two two-fold di-
lutions. Heowever, when the MIC level 15 high, the resuiie of bath
methods shew 3 gresier dilference; if tThe MICE given by the
NCCLS inethiod goe more than 1=4 pa/ml, they would be >33 yg!
mil by the Efest This mav he dve 1o the problem of diffusion of
the 2geni i-'pqh the sgar mediom pecesmary for the Eae In
the present Brady, we have shown that « el ity of oor iso.
Inies 1o amphotericn B was significumly different oetween the
patieni grovgs but than there was no difference in sensivivity 14
kﬂm Mowpe found tha molites from the AIDS group
were mire FSEAM 10 amphetericn B than wene solies from
the HIfree| cmdidiesis group and (e healihy group. This ress
ince 1§ not|aEsacted with a history of amphotericin 15 1heragy
o resTicd 0 any subivpe imvessigated (data nat shown). Gal-
bty erall 38 have shown Tl phenstymally ssiched vmi-
s of € +I'B e develop deoreeied azole susceptibahiy even
il srgins renained peneticully identicnl. The resulis of
McCulluagh fen a3l 139 chowed that the same C albirands geno-
Iyped 0 pereis1 during the course of disease ogresion.
bug 1hat the chlonial morphologies all the isalmes chunged. Al
Sall et sl (300 foumd thar despine 3 high frequency of phenatypic
switching by € alwcans, nuckic acid hybridization of DNA fran
muliiple phenotypes from 3 single cullure site consistently
vielded jdermical genonpes. These observations have shown that
it is not ecessary to have alierations n the 1vpe of struin pns
ent for there to be clanges in the drug susceptitality of C al
oz, This may ecplan our finding of ‘moreased resisiance 16
amphatericm B among C allicens sirains isolated from HIV-in-
facted patients bur no difference in biotypes Mowever, further
work on gemeiic analvss i required 1o carify this

To conchude. it i worth emphasizing here that the present data
are the first base-line imformation far studies of oral candidal infec-
tion in different eohoris (AIDS patienrs, HIV-free healthy subjects
and HVdree patients with randidsasis) of the Thai population. Cur
perults shew that the bionpe panterns of C afticeas thar colonive
AIDS patems are girmlar 10 those in normal Thai subjecis. This
suggests (it there may be no particular bintypes of C el
linked with specific cimical characteristics. Simélarly, the oral £
atbicang isobies ahowing iv rifo susceptibafity to amphovericin 13
and keiacormzole were noe restricted 10 sny sub-group invesiigai|,
Howeever, the soneept of phenoty pic switching of G alficans amang
HIV.infected patients could not be excluded, and the resistance of
these isolstes 10 amphatericin B needs further explananon.
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COMMUNITY-BASED SELF-REPORTED SYMPTOMS OF
ANTEPARTUM MORBIDITIES; THE HEALTH BURDEN AND

CARE-SEEKING PATTERNS OF RURAL BANGLADESHI WOMEN

Mohbub-E-Elahi Khan Chowdhory'. Halids Hanum Alkhter' snd Virmsakd| Chongsuviveiwong?

'Bamgladesh [nsiiose of Research for Promotion n4 Essentlal snd Reproductive Health
and Technologies (BIRPERHT): Unds, Faculty of Medicine,
Prince of Songkla University (FSU). Hm Yol Thailand

Abstract. |n Bangiadesh ireve 05 3 dearsh on informmion relping to complications during pregnancy. W
fodlowrand g 1019 peregmant wosnen i rurl Bangladesh fram all the 4 bl sdminisraive Gviskom
al the comniry. Traimed female®intervirides vinied housshalds ﬂhmn—:if_wruk nksrvely
and imerveesed shem for thelr currem pregaancy -relapsd icanloms. Owus of & wanl of 3017 ameparum
visili the percentipe of reponed svnigtoma of bleeding. fits and comvuliions. sxcessivs Wimiling. fever >3
davs, umnary probleon. palpintioss asd sympiomatic ans Imﬂ'.l.ﬂ-l.ll.l-ﬂ..ﬁl.ﬂﬁﬂ-dﬂ_'l
redpaciively. Mlombidabe were conmdened u cause w bheadin iy bmpesed conErranc inoduly
achivities of the pregmant women nﬂlﬂrmﬁ” i_ﬂadﬂmn: Far each
morbidicy. che mesm ineensity of barden per episods and he burden per | 000 peruon manths of
ohservation of all the somen wee calculsiod. For common morhidines like sympiomatc asemis
ties like bleeding and convalsons, Among the visits in which the wiomen had eny symgaoms, the percent.
ages af care-seeking for less freguently reporied morbldite such s i and convultiom. blecding, fever
»3 daye. ewcessive vomiting were about 74, 30, 1 and 378 regpectively, wherea those for moce comamoaly
reportad complicatlon such ai urbaary probbems, sympromatic snemds and palplo)oms were bess than 3%

Care {or thess mocbididies was mosily soeghi from ustrained provides

ISTRODUCTION

More than half' o millicn women die every
year die 1o pregnancy complications or chikdixrth
and aboual 99% of these deaths occur in ihe de-
veloping countries (WHO, 1991). Women in the
developing countnes bear about 200 nimes greater
risk of dving from pregrancy relaed comphications
than those in the developed world (Mahler. 1987,
Behind the demh of each womon resuliing from
pregnuncy complicmtiom ihere are many mhone womsn
who sulfer from serions, even long-term mon-Twial
pregnancy complications and in many situations
without taking any sppropriate messures for them
The =sriiest pudy (Dana g al, 19805 conducied
an maternal morbidity in rural India, repontad that
for ewvery maternal death 163 complications taking
place relaied o pregnancy of pusrperium. Based
om this esumate Walsh ev af [ 1989) estimiied aboul
B million pregmancy complicatlons occur every

Correspondesce:  Makbab-E-Elshi  Khan Chowdhary.

Epidarmiobegy L'nis, Paculty of Medicine, Princs of Soaghla
Universiny, Hai Yai 90000, Thailasd.
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yeur in the world. In 1993 Koblinsky e al, after
evalusiing several population-based swdies n
developing countries, aiseised 40% of the preg-
mancies a5 complicated which revealed a several
fold higher estimated totl mumber of matermal
morhidities than the earller estimate. nrising every
year globally.

(in Bamgtadesh since 1967- 1968 several well

designed maternal morulity studies (Chen e al.
1974 Khan o of. |1986: Alasddin, 1986 Koenig

el gl |98E) hove suggesied chat there has been

jline in maternal moetality in Bangladesh from
1967-1968 o 5.5 im 1976|985 per 1000
live births In 1996 the mosernal monality ratho
wai éstimated as 4.3 per 1000 live births in
Bangladesh {Islam and Hossgin. 1997) which is
LT the highess In the world, The severity
of the problem of matemnal morbidity in Bangladesh
is also well concelved from these high maberl
morialily rtios,

In 1992 n mualunmional coltsborative retro-
spective study (Formey and Smich 1996 Akhter
et al, 1996 on masemal morkidity was condusted
in four developing countries - Bangladesh, India
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added & fodlow-up component with cumently preg-
man woman o assess the level of their pregaancy-
related complications throughout the cowrss of preg=
noncy. Duration of identilication of pregaan women
from the community for this smdy was Seplember-
Ociober 1992 and admission of subjects imo the
follow-up process was from October to December
1952

The objectvas of this sasdy were (1) o0 e
timate the occurrence of symptoms of various an-
tepartum morbidities during different trimesters of
pregmancy, (1) o sssess the bealth burden of che
pregaonl women duc to ihose morbiditics, (31 1@
find ot the care-sezking behavior of the pregnunt
woinen for thelr reported symproms of morbidities
among & represeniative sample of rurul Bangladeshi
population,

METHODS

Study design and sampling

This was & commumity-based cohor study,
The sample wos collected from rural sreas of all
the foor old sdministrasive divisions, Dhaka,
Chittagong, Rajshahi and Khulan, of Bangladeih,
In Bangladesh the administrative hiemrchy is duw
vision, diswrice, thame and wmon. We selected ong
district randemly from each division and from
each of the sclected disiricts one thana was se-
lected randomily. From esch of the selecied thanad
fwo unions were randomly selected We included
all the villages of the selecied eight unions 1o
identily marred women when were within 24 we=ks
of gesiation to ennoll info this simdy.

Trainiog of Interviewers and quality control of
dais

A voaal of 12 female interviewers, 3 for each
division, wis recruited. A mole Superviior super-
vised esch aof the teams. All of the inteTviewers
and supervisors were graduntes in sociul science
or rélated subjects from local emiversites. A two-
week intensive training coorse was gives to them
by the experienced researchers. In addition m
training on basic interview echnigues the maining
also emphasized maternal morbidity. The inter-
viewers were alia tralned W minimize the inters
observer variation. Research physicians visied dat
collection spots &t biweekly intervals and gave
necessary guidelines 1o supervisors and interview-
ery o pssire the quality of the collecied daa.

Vol 31 Mo, 3 Sepember 2000

Idientification of subjects and sdmission into the
study

At firss, the interviewers visited all the house-
holds im the selected umions o come up with 2
master lis| of currently pregnant women within 14
weeks of ion mong the curmenily marmed
The age of the women wete caleulaed
by the i from the first day of sheir lasi
m:mlﬂﬂnd Llwmlhuy filled-out an ad=

I'H‘Ihhlmh-dnmnl:ﬂpii: i repio-
stics. This form also incloded
morbidicies such as hypertension,
: tberculosia and jaundice during
the currest pregaancy.

Antenntal follow-up

The interviewers visited the subjects a1 home
it every 4 weeks and obinined the sympioms of
iy coment pregrancy-nelined morbidities. Women
who repored symploms of any morbidity were
paked whether they had problema in their daily
activities dus (o that mocbidity and the types of
problems they had. Wamean were slso aikad whether
they songht care: for their reported health problems
and Ini cuse of secking care, the perion who provided
care, wai also recorded.

We defined the 1* rimesier of pregnancy as
completion of 14 weeks of gesation, the 2% ri-
mester 08 over 14 weeks 10 completion of 28
weeks of [gestation, and the 3 rimesser & over
38 weeks of pemmntion. We defined bleeding &

ge from the geninal tract occurring afier

first wwrimeser but before childbinh. fits and con-
vulsions a8 & stake im which whe woman's bouly was
affected by convulsion and eventually passed into
coma, We defimed excessive vomiting os persis-
tent vomiting perceived serious by the pregnant
woman. fever = 1 days g8 lever sccompanying any
infectious illness fike burning urination of vaginal
discharge, headache a5 imtense poin felt deep o
gkull. Sympeomatic anemio was defimed os
lor of comjunctivas and palm. palpitavion wos
defined o8 wwareness of the heart beat Urinary
problem wis defined a8 irritaion in the wrinory
wract o o miscous membrane of the genital tact
during srination. Health borden was defined
constraini in daily activities of the pregnant women
due 10 morbidites. Weighus were applied to =ach
report of morbidity sceording 1o intensity of
congraing 10 eMimme the summary méssures of
health barden, Constraines im sctivities wens

1% 4
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categorized a5 follows - bed ddden for ot least 3
days due o & morbidity snd insbility w do sy
work wes defined &s heavy health burden, dally
setivitied hampered was defined sz modersia bar
den, ability to comtinuee daily activities despiie
difficulties a3 minimum bunden, reported no prob-
lem in daily sctivities as no bealth burden. The
mean intensily of burden for each episode of a
morbidity was the weighted mesn of burden over
all the episodes of that morbidity. The populstion
burden per |.000 person months of a morbidity
wii the weighted mean of burden per 1,000 person
months of observation of all the women in this
study.

Statistical snaiysis

Deescriptive anal ysis was used for percentages
of symproms of anieparium morbidities and. per-
centages of types of burden in diffescnt rimesasrs
of pregnancy. The health barden welghting scheme
was s fallows - bod-ridden and oould not do eny
work:heavy=3, normsl sctivities hampered | miod-
erites, continued sctivides desplie difMiculites ;
midrmome=], mo problem in activities © pones(,

RESULTS

Characteristics of sampled women (Table 1}

The sampled women had a low mean age a0
marriage (14.8 years) but af ihe tme of invervbesw!
(a4t mesn ages of 13 years) their parity was sill
relatively fow (mean of 2.1}, Their level of edu-
cation snd monthly per capita houschold expen-
diture were somewhat low, These characienistics

ware.almosi homogencous excep for parity, which
wan Bigh in Chimageng (mean of 1.1} and low
(mean of 1.4} in Rajzhahi.

Dynamic cobort of the sampled women (Table
)

Among 1,019 pregnant women 77T (T6.3%)
woman wers admilted into the smdy within 24
weeks of gestation as planned. The remaining 242
(23.7%) women entéred after 24 weeks of gesta.
tion becauss thers was a lime lag between getting
the masier lisi ssd the fime of first inisrview,
Disring follow-up, same of the women were not
A home snd sumber of misisd wisins increased
with increased gestation. Ten women were lost 1o
fallow-up - all of them due o a change of their
ususl residence. During the follow.up period, 37
{3.6%) reported having miscarringe and only £
(0.8%) women sdmined having indeced abortion.
We pewed 954 women regarding their debiv-
ery. was 8 ool of 934 live binths end 41
siill hirths. We recorded 3 maternal deaths, oocur-
ring within 42 days of delivery, which gave an
estrmabe of maternal morality ratle of 33 per
1000 live Births,

Baseline marbidity from the admission records

Mearly 2% of the pregnant women repacesd
having been disgnosed of hawing hypertension,
mone than |'% dishetes. nearly 4% jaundice, les
fhan |% (0.3%) pulmonary iuberculosis,

Ooccurrencs of aymploms of Anlepartum mer-
bidities (Table 3)

The percentages of vitits in any irimester w
which symplams of morbidities were reponad renged

Table |
Characteristics of the sampled women in 4 sdminisrative divisions of Bangladesh
Dhaka Chinsgong  Rajshahi Khalna Total

Characienstics pelld =6l r=1T4 n=>364 n=0.019
Mean age of respondents I3E(5T) 256 (6. 214 (5.4) 20.5 (5.3) 2RO (6.1)

in years (500
Mean age &i marmiage 15.712.3) 14.8 (2.2) 1.7 {2.1) 14,1 (2.5} I4.8 {1.3)

in years (S0
Mean no. of parcy (SD) 2.3{23) 30 (1.6) 14 {1:M LAl e
Perceniage never 55.1 6.9 563 2.5 553

anendad school
Median monthly per capita 333.00 36400 184,00 3T5.00 333.00

expendinere {in Taka)
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Table 2

Dynamic cohort of the sampled women

Mumber of women

Gesmtionsl  Admined  Miscaminge  Indoced Delivered  Lost 0 Continued Mo, of
wenky sbontion follow-up pregnancy  smtepsriuen visits
5-08 1 : (] . 4 a4
0912 5 1 3 - 54 5
1316 170 & 4 | 13 b
i7-20 M3 i} 1] - F] 30 490
31-24 pi ! ] 0 . [ T4l 680
25-28 i7a 8 I 3 i e - BO2
-1 59 d i) 23 3 939 793
33:36 & - 9% o B39 578
37-40 2 - 455 [ 385 184
il - i 155 - - F&]
Table 3
Symproms of verious ameparium morbidities among rursl Bangledeshi women,
number) of visits in irimesters Wamibied)
af women
Symptoms of 1= F a= All
marhddiny® =134 n=2{r%8 n=| 380 m=lEl2 n= 019
Bleeding 0.3 {6) 0.3 [d) oAl Lo
Fias and convulsions 0.5 (1) L1{ET) .7 (27 L3013)
Sweiling of hands 3nd legs 2.0 (43) 5.4 (BS) 34w 9.1 (%)
Excessive £.5(6) 1.4 (305 1.2 (19} 1.4 (55) 4.4 (45)
Fewer > 3 days 537 36(75) 4.5 4.0 (133) 124 {F26)
Headache 305 (4 116 {474) 196 (309) 216 (E13) 43,7 (445}
Urtnary problem 233 (31) 26.3 (352) 1.5 (4M)  26E(1,001) 482 (491)
Palpitation 37.9 (50) 44.5 (941 49.5(782)  @ES(LTM)  &9.0 (0%
Sympromatic anemia 65.2 (B4} T45(1.564) BAA(13M) TRI(L9B4) 917 (904)
Noae of the shove 250 [33) 18.4 (386) 10,3 {1&2) I5.2(581) 6. (82)
“Muliiple respossei.
Takle 4

Percentage {number) of wisis in each trimester in which women in rural Banglsdesh sxperienced
iyper of heslth burden for sympioms of any anteparium maebddicy,

T{number) of wigis In rimesters

F buarte T =~ = All
Trpe o " nall Al 712 w=1418 a=1231
Bedridden - could not do any work 101 L1{19) L3 (18) 1.2 (38)
Normal activities hampered 191D 720123} 7.6(108) 7.5 (243)
Continsed activity with difficulty 62.4 (63) 61.201,048) S86(831)  60.1(1.942)
No problens in activity 24.8 (25) 0.5 (522)  IS461)  31.2{1.008)
Vol 3 Wo 3 September 2000 601
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Table %
Healih burdss For dilferem anpanum morbiditizs of the peegnant women in rural Bangladesh.
MNo. of wisits with types of burden Weeighted burden
Symptoms of Heary  Moderste Minimum  [None Mean intensity  Population
morbidiy n=3f n=243 =l M1 n=l 008 of burden  borden /1,000
perwan months
Bleading | 1 & < 4 I.ia 3.63
Fits and convalsions ] B i) I |25 16.52
Swelling of hamds and legs 7 13 a8 i i.12 47.90
Exeessive vomiting 3 o ir Ia I.11 0015
Fever = 3 days 4 22 By &0 0,93 d7.24
Headache 16 &7 62 i48 058 163.46|
Urinary problems 11 104 G165 189 .24 18378
Falpitation ¥l 169 1,097 403 84 493,24
3 ympiomatic anemia 29 218 I.EID 920 078 TE4l

Tots| time observed LO1% women for astepanmm modbidities = 3,007 pEmon months

Form 0.3% for bleeding 10 78.3% for symptomatic
anemia. The majority of the sympioms were more
commaon in the second end third trimesters except
excessive vomiting, headache and fever The per.
ceniages of women who reported symgtoms of
morbidity a1 any time during pregnancy were | %
for antepartum bleeding and abave 2% for fis and
convulsion.

Health burden due to morbidity (Tobles 4 and
5

Most of sympioms of morbidity led 1o dif-
ficulty 1o daily activity in one way or smother.
Symptoms In the I" wrimesier gave more healiy
burden (75.2%) than those in the 2= (89.5%) and
Ied (67.5%) rimesters. There was & inverse rela-
Bonship between mean lniensity of burden and
population burden for most of the morbidities. For
example, for fits and comvulsions mesn intensity
of burden per episode of this morbidity was | 83
and for sympiomatic anemia it was only (.78 whereas
the popalstion burden per 1,000 person months for
fils and conwulsions was about 4 but 1hat foe
ancmis was more than 700,

Care-seeking pattern for symptoms of morbidi.
tiex (Table &)

The percentage of visits in which women did
not seek care from any provider for experiencing
symptoms of different anteparum marbidities ranged
from 25.9% for fits and convulsions 1o 87.4% for
sympiomatic anemia. For any epissdes of convul-
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vion and bleeding more than half of the anacks
resilied in care seeking, in which majority of the
Card providers were either quack doctors or ira-
ditiomal healers.

DISCUSSION

Women in rural Bangladesh in our study were
ol o low socio-sconomic ey and the By mplomms
of antepartum morbiditics were very common. Health
burden associated with their reported symptoms of
morhidities was very hesvy. Almost all of the
women who had any sympiom of morbidity had
difficulty in one way or another in deing their
daily activities. Om the other hand, care-secking
behavior of the women having those sympeoms
wak very poor. For most morbidities the majority
al the times women did not seek care from By
provider.

The number of women lost 1o follow-up from
fhis smedy was quite bow. The percentage of visits
Bt which the woman was absent was low in | " and
1 mrimesters bt incressed in the 3rd trimester
becaase by tradition rural Bangladeshi women pee-
fer to go 1o their father’s home 1o deliver the baby
ond return i iheir hushesd's home afterwards.

Chur finding of early marriage at the mean age
of 14.2 years 15 consisteng with the national sia.
tstic of median age at firm marriage of the rural
Bangiadzshi women 14.0 years (Mitra er al, 1997)
The majoriy of our study subjects (55.3%) never
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antended school, which i also consisien: with the
nationsl dmis {of 57.| %) of ever married rural
Wwomen never having astended sehool (Mitrg st al,
I997). This early mamiage combined with the hardship
of poverty snd low education may easily make
these women vulnersble o various complicatlong
during pregnancy, Differences in parity between
two sampled areas, Chittagang and Rajshahi in our
wudy is ineversaly relsi=d with the codqtraceptive
prevalence rae (CPR) in those two divisiony of
Bu.:l-:luh.muhwlnﬁ-lmpngmdhdn
In Rajshabi; for example in 19931004 CPR in
these two divisions were 20.3% and M ES re-
speciively (Miten er of, 1997),

We can compare the 3.7% mdscaTiage amang
1019 women of our study with thar of 35.0%
among 33,473 pregnancies during 1922-199] |n
Matizh, Bangladesh (Ahmed o af, 1998), How-
ever, our finding for induced sbortion ratio of By
1.000 live binhs was much lower than 20,001 000
live births Inhllﬂ:hdfuunm-ﬂudr. The rea-
sunable explanation for underssimation of our these
WO siatistics In our study ix that maparity of our
aampled women entered into the Follow-up
after the first (rimester. The still binh raio of 43,9/
1000 live Births of aar study is somewhat higher
than the estimaie of 35,371,000 live births of the
same Study in Matlab, which s an |ntervention
wred of I[CODR.B (Imemational Center far Drigr.
mnmmmmmfﬁu
planning and maternal and child health care. Ouar
estimaied matarnal mortality ratie of 3.2/1 000 |ive
births can be compared with the IF0G estimare of
471,000 live births (Islam and Hossain, 1997)
and the alight difference may be due to chance fog
observation of rare cvents like maternal deadh.

Among bascline morbidities our findings on
jaundice (4.0%) and pulmonary niberculosis {0.3%:)
can be compared with 5.9 and 0.3%. respeciively,
of the retrospective sudy (Fortney and Smith,
1996) The same study found 3.6% of the women
had hypertension during pregnancy wheress nearly
2% of our subjects reparted dingnosed hyperien-
ston &t the time of admission

One percent of women in our Mudy experi-
emced antepartum bleeding either in 2% or 3% gi.
mesier. Among the other studies conducted in
Bangladesh the Maternal Care Project in Matlab
slso found 1% smepartum hemorrhage {Siewars
und Maxine, 1991). The retrospective study con-
ducted among Indian women (Bhatis, 1995 found
0.9% women experiencing antepartum bleeding.

604

Firs and convulsions were reported 4 gimeg
more commanly In the 3 inmeser than in the 2w
irimester. More than 2% of the PrEgnant women
in owr smudy had fits and cofivialgions which can
be compared with the Findings of 3% fis/convul.
sion (Fortney and Smith, 1996) and &% sewers
eclampsia found in Matermal Care Project in Matlak
(Stewart e al, 1991,

The fact tha fever >3 days and usinary prob-
lems were common may be due 1o high incidence
of wrinary wact infections, This MUFPEE & need
v study to confirm the clinical nature of these two
problema. Palpiision and Symplomatic anemia {a;
jedged by the wrained home visitors} were very
comman and Increased with mgoressed gesalional
age. lron deficiency anemds is known 1o be wery
comman in roral arcas of South Asisn COuniries
dus 0 poventy and undernoarishment [Frewart and
Mlaxine, 1991 Krishnaswami, 1998; DeMaeyer o
al, 1985). This may be the explamation for the
commonness of thess sympioms in ous populaton,

Despite the problem of clinecal uncenainifes
over the precise medical dingnosis of the symp-
toms of antepartsm marbidlifes, our atudy has shed
mnllitlhﬂﬂﬂmnllhahﬂlmunh
Pregrant women's dally life sctivities The mes-
sures of barden are likely 10 be valid measures of
the problem in siuch mn ares whers miedical Tacili.
thes wre nof availahle. Locking at the seribusness
of the sympioms slone might nd be enough 1o
reflect the magnitude of burden Our tmdy show
that mild symptoms (such as pulpliation and qri-
nary problems) are very common. Each of these
belngs & linle Bit of burden every day bur its
commanness and long laming nature lead 1o 8 large
magnitude of populstion burden compared to those
MOre Sefigus symploms such a3 bleeding and s,

Poor care-secking behavior has been ohaerved
among the pregmam women for their Rilzpanum
marbidities. Except for fits and convulsions, the
njmruflhm-uwmmmmmm
their health problems. For sbout three fourth of
the episodes of having fits and convulsions, women
sought care from » provider. If we consider phiy-
licians and family planning workees like family
welfire visitors (FWV) and famitly wellare assls-
tant (FWA) Including trained traditional birth ar-
tendants (TTEA) and paramedics as trained pra-
vidaundlhemuumlmdpmﬂdm for man-
agement of pregnancy complications, then the vil-
lage women had g Endency o visit unirained
providers. especially the guack, more frequently
than their trained counterpans,
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CONCLUSION

Since the symptoms of entepartum morbidi.
liey were wvery commanly repored by rural
Bangladeshy women there is 8 need for furber
Investigation 1o explore ihe underlying reasons for
this immense problem. Further siudics with sppro-
priae clinical facilities sre recommended. Care.
seeking behaviar of the pregnant women of rural
Bangladosh was very poor whereas trained health
care providers like FWVe, FWas, TTBAs and
paramedics were grossly underutilized. There is a
need to conduct a research project o find oui the
reasons for this problem, Further understanding of
the Eature of these morbidities and the health care-
seeking behavior will assist the implemeniation of
& more appropriaie prevention and treatment pro-
gram for poor pregnant women of rursl Bangladesh

ACKNOWLEDOEMENTS

This paper is & part of first author's thess
te fulfil the requirements for his PhD in Epide-
miclogy under BIRPERHT/Ford Foundation fel.
lowship a1 Prince of Songkla University (PSL,
Thailand. The Epidemiclogy Unit at PSU s par-
iinlly suppomed by Thailand Research Fund under
the pram for Senlor Research Scholar of Dr Vieasakdi
Changsuvivaiwong, We eapress our grasiude 1o
BIRPERHT for providing the data of the “Mates-
nal Morbidity Swdy™ for this publication. We sc-
knowledge 1he financial support for this study
from Ford Foundation. We would like (o thank all
Ihe researchens, interviewers and editors for the
Sincere and enduning effons they provided for this
#udy. The authors gratefully acknowledge Dr Alan
Geater for his reviewing the manuscripe and sug.
gastions.

REFERENCES

Ahemed MK, Rahman M, Glaseken J. Induced shortion n
blatlab, Bangladesh: Trends and dererminonas, fny
Fawi Plaan Peoapeer 1994; 14: 128.32,

Akhter HH, Chowdbury MEK, Sen A A cross-seciiona|
#rady on masernal modbididy s Banglsdesh, Dhaka.
Bangladesh Inmitin of Research for Proenodion of
Essential and Reproduciive Health and Techaologies
(BIRPERHTI, 1994,

Alauddin M. Mutdrmal monality is neral Bangladesh: The
Tamgail distries, Srod Fam Pl [988: 1T 13-21

Bhanis IC. Levels and determinssts of masernal mordidiny

Vol 3l No. 3 Sepiember 2000

resulii from o commusnity-based sisdy in soother
Indin. far J Gymece! Obster 1995, 50auppl 11 151-
6.

Chen LC. Geicha MC, Akmed 5. Chowdbury AL Moskey
W, Maemal morality bn reral Bangisdeih oy
Fam Plann 1974; 5; 3344,

Daits KK, Sharma RS, Russck PM, Ghoss TE, Aror RR
Meabidany paiern smongs: rursl progrant womes i
Alwar, Rajaithan - 3 cohort study. Manfh Pugu!
Perapacs Irewey 1980, 3- 28292

DeMaeyer E. Adiels-Tegman M. The prevalence of ansinia
i (ke World. Warld Weink Sra Q 1945) 38 10214

Fonnay 1A, Smih JB, eds. The base of the Reeberg - Preva-
lenge and percepdlans of mawemal morbsitity in fosr
developing cousiries. The Maernal Moscily Seis
wock: Hessarch Triangie Park. Monh Camlihs. Maser-
nal and Meowasal Hesliby Center, Family Healih Iniee-
natsbnal (FHE), |596

Iilam W, Hopsain M5 Reproduciive health gratud in
Bunghadesh. ks Bangladesh Buream of Somisics
(BEE), 1997 imonagraph semes 06).

Khaa AR, Jahan Fi, Begum SF. Matemal moetslity in e
fal Bangladesh: The famalpur dignict. Eiud Fom Pl
198 17: 7-12

Eoblimiky MA, Campei] OM, Harlpw S0, Bodber and
mare: A boader perspeciive o womee's health. fn:
Koblinsky M, Timyan I. Gay J, ods. The Heahih af
Women: A Globsl Perspeciive. Oxlard: Wesivles
Press. |993: 3362

Eoenig M. Chowdhury Al, Fauveau ¥, Chakmbary | M-
semnal moetality in Matlsh, Bangladesh: 1976-85. Siud
Fam Plown | 358 19: §9-80

Ersshnaswami K. Country profile ; Isdla, Muiritiong) digor-
ders - o8 and changing, Lancer 1988; 331 12689,

Mahker H. The safe moiherhood initiative @ A call o action,
Lamcer 1987, | 66870

Mitra 5N, Al-Sabir A, Croas AR, Jamil Kanta. Banglsdesh
Demographiz and Health Servey (BDHE) | 998-97
Dihaks: Naional Insiaute of Popalmion Ressarch snd
Trainang (MIPDRTY. Mitrs and Agsociates and Maer
[méermasinas] Inc, 1997

Stewsn Kave. Muxine Whaitzker Methodological issues in
defining female morbidity - & case tlady from ehe
Mazerniny Care Project, Matlab, Banglodesh Paper
peeinied at the 16 Annual MCTH lmemational Healil
Conference, Adlington. o, 1991

Walsh JA, Maskak Ch, Measham AR, Genlber PJ. Maternal
ind Peringsl Healibh Problems. In: Jamison OT,
Maoiley WH, ads. Evalvisng Fslsh Secror Priovizies in
Dveloping Countries, 'Washingron, DC: The Workd
Bank, 198G

Word Health Organization (WHO). Maternal mossbiny rsies
and raies: A eabsilsgion of available isformation. 7 od
WHOAMWOHMEMS .8, 199




FOLLOW UP OF WATER USE IN A TIN MINING AREA AFFECTED

WITH ARSENIC POISONING

Virssakdi Chongsuvivetwong, Apirsdee Lim, Mafiosis Dueravee, Alan Geater, Skulral Rilsamiichai

and Shoko Oshikawa

Epidemiology Undt, Faculty of Medicine, Prince of Jonghls University, Hat Yai 90112, Thailand

AM&HMMH“MMMMHEHMHMM.
The government has been trying to imgrave the sitesrios by emcourngieg the use of riinwater and piped
water. This study nimed so documant the champe of waler wse g 10 identify (ncion sssociassd with gafe
WS use im 1997 compared to that In 1994, Home visiis and face-io-face quesiiomlnire interviews were
underiaken. Infarmation an waer e for drinking, cecking, washing food and washing stensils m 1994 and
1997 was obinined, Ameng 3,849 househaldi from which dein could be oteained (estimmed T9% af tifal
I'Ihllh.l:h!..ﬂ'li.'.Hﬂ'ﬂl.lul.nl'llhl.ill'tm[Mmmmmnllm.Mdldmhl
welll wares) For drinking and cocking rose from 72.5 and 57.9 ia 195 o 93,6 and B0 in 1997, reapectively.
The percesinges for washing foods and for washing wiensils rose from T6.6 snd 20.5 1 59,1 mad 538,
respoctively. In 1997, porcentage of househalds using piped waser for drinking snd cooking wis sl law
:H.EMII.H}MHMM Hﬂw-ufuqufmdlndmhfﬂiudﬂ.nllﬂlmﬁc
analyss ghows that independent Tactors of the bowsehold predicting #ule waler use ae: high arsensc ames
near man road ssd having piped waier matslled. The influcnce of these Faciars le judped by the bevel of
wodds ratlo) operates more or less equally ca watsr use fow all purposes, except thed inetallation of piped
w-lrhmhnmmmmumhdﬂtluﬂmﬁhg wmier. We conclude ihas 1afs waler

supply in the anea i sill inodeguaie. Evem il piped waler is mstalled, W |y olen not useqd for drinking i
coaking The reasons for mot uting psped waes for driskisg snid cooking need in be identified

INTRODUCTION

Problems of arsenic coniamination in water
leading 1o arsenosis are nol uncommon, Endemic
arienasis bas been documented in Japan [ Tiuds #
al, 1995), Taiwan (Smith er al 1992), India
{Chakraborty and Saha, 1987; Guha Mazumider e
al, 1988; 1992; Sahs, 1995), Bangladesh [Mickson
of al. |998; Tondel, 1998; Tondel =f of, 1999),
China (Wu. 1993; Zhang and Chen, 1997), Mongolis
(Lo er al. 1995), Mexico (Cebeian o al, 198),
Argentina (Astofi er af, 1981) and Chile {Borgono
ef al, 1977}, This problem also occurs in Thailand

In addition io development of skin lesions
and skin cancer, arsenic contaminafion has bhesn
demansirated to be associmed with increased risk
for hyperiension (Rahman £ af, 1999), digbetes
mellitue (Rahman = of, 1998) and inlernal cancers
{Ferrecrio 21 al. 1998; Karagas e al. 199E), There
is & need 1o imprave the situstion by the supply
of sale waler supply 1o the sifected communitiss.

Comespondence: Vimsakdi Chongruvivaiwong, Epideman-
lngy Uss, Faculty of Medicine, Prisce of Sanghls University,
Hei Wi 80102, Thalland

B-muil: cvirak @ ratres. pau_se ih
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The currend artbcle illustrates an evaluation of waler
supply progrum in & conteminated area in Thailand.

In 1987, mare than | 000 cases of skin arsencsis
were reporied from Ron Philbun Sub-disticl, Makhon
Si Thamars! Province, southarn Thailand [ Arrykul
el el 1996) This arca has been the site of tin
mining sctivities for almost a century. Afthugh
mos of the mines ceascd opermibon in the Lale
1980x, the relesse of arsenopyrite (FeAsS) from
the lin ore has left a legacy of extensive arsenic
contamination in many aress of Hom Phibun
District. Groendwater and many shallow wells are
contaminaied by amsenic {Boriboon, 1996) shove
the accepiable level for drinking water set by
WHO (0.00 ppen) (WHO, 1993) expacially in villages
2, 12 wnd 13 (Paijilprapapara, 19973,

Since nrsenic commmination of shallow well
waler, surface water and soil was detected in 1987,
Various govemmentsl depanments have tried 1o
salve this probilem. Water jars for storing rainwster
were distributed and piped wader systems were
expanded. However, the effect of such interveniion
has never been evalusted and changing waler use
smong the villagers had not been investignied
This study wimed 1o invesigate the change of
waler use belween 1994 and 1997 and 10 identify
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the fectors associated with safe water use in 1997, iese (including source of water for drinking, cooking,
Experience Trom ihis program moy be usclal in washing food and washing wiensils) In 1994 and
Further planning of istervention in this community 1997,
1 well m in other affected aress in developing
MRS, Dats mansgement snd statistical smalysis
Data collected with the questionnaire were
MATERIAL AND METHODS computerized using Epi Info software. The map
sl i was digitized using Arc-info softwane for geographical
¥ query. Stata version 6 program package was used
The study aren consists of 16 villages with for stalistical anmlysis. Descriptive staistics were

8 population of appeoximately 15,095 and 4,900 compuled. Types of water use were bottled, piped.
houssholds thies. of these villages (2, 12 and 13) sriasian well, rmin, shallow well, snd stream wales.

nre known to have high prevalence of shallow well The first four were classified as safe and the latter

waler found contaminsied with sreenic (Table 1) iwo as unsale, Factors mssocisted with safe waber
use in [997 were idemified using logistic regreasion,

Dats collection

Following & survey in April-November 1996, RESULTS

& map of esch village was drwvwn showing location

of houselolde, romds. Key sites and distribaitbon of

pipelines of water supply. Home vivits were made Data were obdained from 3849 houscholds

betwesn April and Moy 1997 by & group of resesnchery out of 4,900 (sn avallsbility proportion of 794%),

ond medical sudents. A struciured questionnaine Incomplete data collection was due 1o the fact 1hat

wea tested and used io collect dota by face-10-Tace many houses were cloted during the home vish.
interview with the head of the family or othet This was common in the suburban srea of village
svailable member, Varinbles collecied constared of |2 where people went out o work in the city.
household snd Family head characteristics, and water Breakdown by willage is shown in Tsbls |,

Table |
Charscteristics of sindy villages somed by proportion of shallow wells with arsenle contaminsted waies.
Village Toaal sumber of Mumber of Pogulation in % of wells
Widhted howseholds household households with As=0003
with data with data (ppm")
2 178 319 1145 354
2 672 A0 1.502 104
3 515 260 1,055 255
5 1821 246 1064 g
I 13 116 497 9.1
| 309 240 L1 4.5
I 306 129 924 4.2
Id e ldd &30 16
9 204 193 259 1
3 3 Tl 1,013 16
i Ty 256 1,260 1.5
7 63 484 L5104 0.9
] 23] i) 1 1]
[} i47 133 497 (1 5]
15> LTH L1 242 .
1/ 201 177 B34 :
Toaal 4,500 3,840 15,095

‘Roponed in 1994 (Chopropawon, 1994).
*Willags |5 was preiously pun of willage 1 and vilisge 16 pan of villsge 9.
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Table 2

Water used in 1994 and 1997,

Number {%) of houschold using water for

Type of water
Drinking Cooking Washing food  Washing wensils
Waler used in 1994 n = 375§ n = 3,300 n= 3147 no= 3,134
Baoled 118 (3.6) GI {1.9) 240.1) (0.0
Piped 47 [ 1.43 Gils (2.1) 174 {5.5) IR (5.9
Aresian well & (0.2} 13 {0.7) 79 (1.5) 91 (2.9
Fain Z B9 (67.3) 1,706 (53.2) 646 (20.5) 365 (11.7)
Shallow well &9 (27.5) L3532 4422 2245 (71.3) 2490 (T9.5)
Stream 1 (0.0 | {0
Waier used m 1997 now 3783 n= XTH3 o= 3781 A= 1,784
Botibed 257 ia My 136 (X Fony
Fiped 137 (38} 465 (12,3 1ATY (39,1} 1650 (42 6)
Ariesian well 9 0.2) 34 (08 108 (2.99 104 {300
Rain EREENE KN 2 A2 (6l 1) 63 {170 o )
Shallow well 239 {631 TR 030 F, 550 (41.0) 1,745 (46.1)
Strenm 1 ey
Dirimking Sade ook img ul
W ...-. ﬁ# 1 l'c:i
”w ""‘? . \:‘: 'é-;-r
L G
m el | 3 & e
s @@ o — ee &
= "1 Unssde Uinale
j 3 i A F e B
E Weshing Foods Washing mrensib
; L b1 Fale
Bt b
<R LB o
= i_i"i e L Sk * -
T - —
e ‘ vy i} 3 -
“1 Unaate T
- l.. ;- m W pp W L] l.'ll I;l (L] ;p Ill

Wader used i 1997
bt = betthed wiser: pp = piped water: g% = ariesian well WY, im = mminwwier; ve = dhallow well water @ = soresm waier

H]Fﬂtﬂ-ﬂuﬂwmumdhlﬂlmwﬂﬂﬁn—ih 1997,

Table 2 shows that ihe situntion of water ase
im 1997 was Improved compared 1o that in 1994,
Of varlows typea of water source for drinking and
cooking, there was a noticesble incresse in minwater
und slight aheolute incresse in percemtage in boathed

Vol 31 Mo 4 Decomber 2000

and piped water. Shallow well water use for these
purposes decreased. For washing purposes, use of
piped water waa remarkably incressed whereas use
of rimwaier was decressed. For more detail, &
scatier pol i shown in Fig 1

LAl
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Tahle 3
Factos sssociated with using safe water in 1997 for various purposes.

Household No. (%) of houschobds using safe water wis
Characieristica Drinking Cooking Washing fowd Washing urenails
=3, TS} In=3,783} (mm],T83) (=3, T4}
High conimminstion sres
Mo {ref) 2,540 (92.0) 1080 {75.3) 415 (51.3) 1277 (46.2)
Yes 1006 (98, 3) DHD (95.9) EIB (BO.O) T62 (74.5)
cOR (95% C1) 5.243.1-8.5) 7.6 (5.5-10.5) 3.8 (3.2-4.5) 14029409
BOR (95%CH) XiLg5D 4.0(2.9-58) 1.9 {1.5-2.4) 41119
Dislance from main road (<200 m)
Mo {ref) 1260 (927 IB57 (T6.0) I.28% (52.7) 1,151 (47.2)
Yes 1.286 (95.5) 1.203 (89.5) S48 (705 BB (66.0)
cOR (F5%CI) 1.7 00.3.2.3) 2.7(2.2-33) .1 11.9-2,5) 1.211.9-25)
a0R (93%CH) i1 (0,8-1.5) L7 (1.3-21% L& (1.1-1.7) 1.5 i1.2-1.9)
Acoeis 10 piped waer
Mo (reh | BED (BOE) 1,409 (67,7} 577 (31,1 ITE (IR0
Yes | 1677 (98.5) 1651 (97.1) 1656 (97.4) 1,663 (97.7)
cOR (95% CI) T4 (4.9-11.1) I8 (10L7-20.2) 960 (TO.3-131) 194 {138-271)
#0R (95% CI) 58 1 8-08) 26093 17.00 B9.4 (64.8-123) 83 [ 129-158)
Educstion of family heasd
£ Primary {ref) B35 (948 Thl (26.4) 574 (65,2} 527 (59.8)
» Primary 2657 (933 LARH(T9.2) 1.629 {37.2) 1 482 (52.1)
cOR (95% CI) 13 {0.5-1.8) LTiL3-21) I {1.2-1.6) 1.4 {1.2-1.8)
#0OR [95% CI) L0 0T-1.3) 0.8 {0.6-1.0) 09 {0.7-1.1) 0.9 (0.7-1.2)

Fig | & & “jivered™ scamer plod, 1n which
source of water in 1994 (Y axis) is plotied ogadnst
ihar i |997 (X anla). The verical lines divide
water use in (997 into “safe™on the left side and
"unsafe” on the righl. Honzontal lines divide walsr
use in 1994 into “zafe” abowe the lise amd “ungafe"
undemneath. Dot i the central dingonal represent
households ot chonging water source, As eapected,
the major changes in drinking and cosking (upper
o graphs} were Trom shallow well (o min water,
wherens changes in washing (lower two graphs)
were from various iypes i piped sater,

Fig I shows percent of howseholds using safe
water inm 1994 (base pan of (he arrows) and 1997
{point of 1he arrow) of villages sored into ascending
order along the X-axis by percent of sale waer
use in 1994, Bold arows indicate villages with
high levels of contamination. Drinking water has
the highes! overall percentages of being safe, both
in the bascline (1994) and after the change (1997).
Water for cooking and washing was ool as safe,
Most households in the hesvily contammated villages
with high commmination wrned 10 use safe water

772

for all parposes i 1997,

Table 3 displays the percentage of safe water
use for different purposes broken down by various
independent variables. Living in an ares with high
level of wsenic comsmination, living closer o
main rood {except for drinking purpose), and having
access 1o piped waler are posiilvely associated
with use of safe water. However, it should be
toticed that among these variables, sccess 1o piped
water in the mosi powerful determinant a1 the odds
raties are very high, Again, i b5 shown that the

efTect of this variable is smnger for washing purposes
than for drinking or cooking,

DISCUSSION

It 15 chear thar waler use pattern in the siudy
ares hai improved as more houssholds wwmed o
use rainwaber and piped waber, which has been
showi o be relatively arsenic-free (Oshikawn, 1997),
However. there are ikl some imporiam pitfalls in
the program. First, at the time of evalusiion, there
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Drinking

o I IIIIIIII“

AN il

il

[} (L]

Cooks

! II III‘IIII

Waihing uens|i

I

L]

t:..I th

Villige Id sored by % of usimg ssfe waber in 1994

Flg 2-Sarted pervesi of housshodds using safe waler for deinking. cookimg, weshing food and wasbing utonsils m |94

in each of |6 villages.

were gtill 6 to 19% of the population using omsafe
water for drinking sed conkimg amd over 405
using it for washing food and ulensils. Moreover,
piped waler was not populur for drinking snd
cooking but was used for mainly for washing, Thus
the investment on provision of piped water did no
rench im gaal,

The use of ralnwater should be encouraged
wilh proper instroction regarding the collection
proceds. Dusts in this ares may contain amenic and
il can be sccumulated on the roof of the howse,
The rainwater jur provided by the government was
also difficult to clean (Adjmunghul, 1992). Therefore,
il la eirongly odvised thai rainwater should be
collected oaly in high rainy sesson, Ope should
bet imitinl heavy roims wash away the dusts on the
roof and gutters several days before the rainwaer
i collected.

The availability proportion in our study was
T, We still lack dats from more thon one-fifth
of the iotal houssholds, The nos-responders iended
o go W work in nearby cliies where arsenic
contarnination was pod shown o be an important
problem. Their lifestyles are likely o be more

Vol 31 Mo, 4 December 2000

urbanized than the reaponder households, As our
maltivariate analyss demonpirased that househoelda
with higher level of wbanization (nesrer w miin
road and access W piped water) sre more likely
1o use safe water, the non-responders ane therefore
likely to have less serious problemi,

In conclusions, 1he sitaution of waier supply
has been improved bul #ill reguires Turther effon
10 increase the coverage. Rescarch on socislogicl
uspecis i explain bow level of use of piped water
for drinking and cooking should be imitiased.
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Survey of knowledge and practice on oral contraceptive
and emergency contraceptive pills of drugstore personnel

in Hat Yai, Thailand
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SUMMARY

eblain & ssmple saze of 30 drugstores for each class. Twn study incthods, questionnaire inlerview and secret shopping, were
used o measure knowwledpe, snd practice, respectively. Hisory-1aking, dnug-chooking, and advice-giving were the domakn

on OC wes fair. but that om ECP was poor. Pharmacists had beter

imowledge of proper history taking and ECP indicstion than - pharmacists. OC mnd ECP provision were inappropristely
practised in drupstores in the study area. A majority of drsgstores were mainky owned by non-pharmuciss. For OC practice,
drug-choosing was good. bui hiskry-taking und addvice-giving were poor in bith groups. Althaugh both groups dispensed

ECP poucly. pharmacisis dispensed significandly betier than

Amang non-pharmacks soff, the averape

scares of OC Hmﬁmmmmm.mmu}ﬁpﬁmﬂr betier among those working in pharma-

ciml-oaaned Bl know
the: abudy amen. Copyrigha 0 2001 Jobhn Wiley & Soms, Lad

and practice on O and ECPnhunuh:impmvu&inhumenufmugumnin

KEY womns — ECP; OC; drugsiore; pharmacist: emergency oumiracepion

INTRODLICTION

Oral contraception (OC) is the most popular ferility
regulating method worldwide,'" bath in developed
and in developing countries.'" The stans of OC in
mast developed countries s prescription-only,' ™"

* Cormmpondence w0 Chaverwan Raisnajamil, Department of

Clinical Pharmacy. Facubly of Pharmacestical Selences, Primce

of Songhis University, Songkhis Provisce, 900 10 Thailand Tek:
54, Fax; db-074-2 1 2900

E-mait: rohvesw 8 rviree_pem s th

Conmrectipram sponsor; Thsilamnd esesrch Fand

Copyright i 2001 John Wiley & Sons, Lud

while it is available as an over-the-counter (OTC)
drug in most countries."’ The emergency
contraceptive pill (ECP) is available as g Prescription
dmghd:mhpadmmiuwid]immlm
launched 0 promote its availubility and wse.* In most
developing countries, there is no policy 1o promote the
use of ECP."" In the countries where OC and ECP are
available as prescription-only drugs, the need for
OC*" and BCP'""'" availability OTC are increasing,
In addition. a pilot project making BCP available
OTC is being run in the US,'"*

In Thailand, dm{nm thare approximately 30%
of the OC pervice.” The rates of BECP use are not
available, but & study on the guidance for the use of
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levonorgestrel (the available ECP product in Thai-
land) among drugsiore personnel, reported thar ihis
drug has been used widely and inappropristely among
ieenagers (N. Matananpun ef al., unpublished data).

ili:ununrytnmmhmumyur!he
knowledge of and practice regarding OC and ECP
provision by drugstore personnel since they play an
important role in providing OC and ECP 10 Ieenagers
and other users,

The aim of this stady was to measure the knowi-
edge and practice of OC and ECP provision by drug-
store persannel, to compare the quality of service
Biven by drugstores owned by u pharmacist and by a
non-phasmacist and 10 measure the sssociution
between knowledge and pruciices on OC and ECP
SEIVICEE.

STUDY METHODS

Setring

In Thailand, there are approximaiely 10000 drug-
stores. OF these, approximately 45% are registened
as being run by pharmacists '* who may or may not
be the owner. [n practice, very often drug dispensing
is carried out by o non-pharmacist employee.

The stody was carried out in 1999 g Hal Yai, the
largest city in southern Thailand with s population
of 150,000 and 109 drugstores, 535 of which were
pharmacist-owned.

Campling
The drugstores. were classified according 1o whether
or not the owner was 2 pharmacist (for the pharma-
cist-owmed drugstores, the pharmacist is assumed (o
sperd more time with the client and closer supervision
of other personnel than 1 (wsually par-time) pharma.
cist employee in the non-pharmacist owned drugz-
stores). Thirty pharmacisi-owned and 30 non-
pharmacist-owned drugsiores were randomly selected
from each class.

Erhical clearance

The study protocol was approved by the ethical com-
mitee of the Faculty of Medicine, Prince of Songkla
University.

Development of instrument
For OC, a checklist for good practice guidelines was
prodoced by the Ministry of Public Health This

Copyright € 2001 John Wiley & Sons, Lid

T, BATANAJAMIT AKD ¥, CHOMGEUVIY A TWORNG

includes the need 1o interview for contraindications
and physical examination including blood pressure
measarement, but does not include PAP smear. For
ECP. there is no such a guideline. The checklist for
ECP was developed based on the fact that it should
be used within defined time constraints to prevent
pregnancy when no contraceptive had previausly
used or when the method failed, The question-
maire for interviewing the dispenser was devised
wsing the checklist. Questions were devised i
obtuin the answers which reflectad each item an the
checklist, A weighting scheme was sel up by the
reseurch team. The questionnaire and the weighting
scheme were then discussed with o pane] of pharma-
ceutical experts in the university und further modi-
fication to the weighting scheme wis made as
deemed appropriate.

Oherter collertu

Drugsterre vivic and irerview: Formal visit 1o i
interview of drugstore personmel were carried out by
the research team. A pre-tested Questionnaire, inchud-
ing closed-ended and open-ended questions, was used
to measure the knowledge, regarding bath OCs and on
ECPs. of volunteer drugstore personnel. It recorded
the sociodemographic daty of the interviewee, the
minsl comman OC dispensed 1o & new user, whether
history taking wis routinely carried out (and if 5o the
detuils such ms contraindications. menstrual cycle
history, contraceptive use and concurrent drug use),
the major concern about the content {t¥pe and omount
nf:mngmludmninluflhnﬂﬂmu,ﬂt
frequency and content of advice given (such as OC
dosing and continuation, common side-effects and
problem solving, danger signs of OC). Regarding
knowledge sbout ECP. the questionnaire sought o
ussess whether sufficient details of the index coitus
were Laken from the client, the shility to evaluate risk
of pregnancy from the unprotected intercoarse, the
lype of ECP dispensed and related mdvice, and the
ECP regimens availuble in the drugstore for different
indications.

Secrer shopping, Seccrer shopping study was con-
ducted after finishing the formal interview by o group
of well-trained and validated rescarch assistanis (two
females and two males) who were students.
In sach both OC and ECP were bought by
one male shopper and one female shopper on different
n-n:-m'nmul::u | day apart using the scenarios given
in Appendix.” During shopping, the mauin variables
related 1o the behaviour of the seller were noticed and

Pharmacospidemiology and Drug Safery, 2001, 18; 149-156
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memorized by the shopper. The data were then
immediately recorded into the checklist form after

the shopper left the drugstore.

Lt management and aivalyvsis

The data were coded after checking for completeness
and accuracy and then compulerized using Epi Info
version 6.03 and analysed using Stata version 6.0,
Dauta from the questionsaire mterview and from secret
shopping were handled in the same manner. Variables
were grouped imo four caegories; history taking,
drug-chodsing and advice-giving for both OC and
ECP and another category that was different between
OC and ECFP (see Table 3). The items on history-tak-
ing, drug-choosing and advice-giving were similar in
both OC and ECF, while items related to O choos-
ing, which were of mest concern (1o examine their
knowledge about the differences between high-dere
versus low-dose pills, especially in terms of CANTTNIS -
tion, drug of choice for OC initiator and adverse
effects) and thai on ECP indicmion were different
and pio relaied. The knowledge aboor wha BT
(e.g. medical, menstrusl, concurrent druge usel should
e asked, what drug should be chosen and oo e basis
of whad, what and how advice should be given 1o the
new client was asked in the questionnaire inierview. In
secrel shopping, it seasured whether these COmpo-
nents were aciuully practiced or not. Each jlem was
scored | for u comrect answer or practice and 0 for
an incomect answer or practice, The score was then
multiplied by u weighting factor (shown in Table |)
whose value was based on s relative imponance,
For example, in the interview, history taking o dis-
ease contruindicution was considered to be the most
important and was given a weighting of 20, whereas
menstrual cycle history was believed 1o be relatively
bess imponant and was weighted a1 15, etc. From
secrel shopping, the weighting scheme was slighily
different from the guestionnadre, History taking on
previous use of OC was considered important because
mare intensive counselling is needed among new OC
users. Disease contraindication had s lower welghting
because In our scenarin, the cliemt wis healthy,
Knowledpe and practice composite scores were
derived from the summation of the weighted score
of each ilem that beloaged o the compasite. The
internal consistency of the iems in each calepory
from the questhonnaire study were checked using
Cronbach's alpha which ranged from 0.47 and 0,94,
Stadent’s r-test was used 1o west for statistically sig-
mificant differences between groups of sample i.e
owner of inierviewee (or seller for secrel shopping

Copyright © 3001 John Wikey & Sons. Lad,
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study). Each compaosite score was ratad an the basis
of the average composite score {pharmacisi-owned
and non-pharmacis-owned drugstore). Multiple lin-
EAI regression wiks used 1o test the independent influ-
ence of owner and seller an the score of practice from
secret shopping.

History-taking and advice-glving practice in each
drugsiore in the secret shopping situation were
cross-tabulated against comresponding answers in the
questionnaire to check the discrepancy between actual
and repofied practice

RESULTS

In most pharmacist-owned drugstores, the question-
naires were answered by the owner, bt in only half
of them did the owners act ms sellers in the secrer
shopping study (Table 21 In non-pharmuocist-oaned
drugstores which were suppesed to be run by pharma-
cisis, both questionnaire answering and secret shap-
ping were almost exclusively carnied o by non-
pharmacists. This indicuted that the actusl service in
i maporily of drugstores wus mainly provided by
non-pharmacists. As expected, informanis for the
phurmacisi-owned drugstore generally had o higher
education than thise in non-pharmecis-owned dinag-
siores.

From the OC questionnaire sidy, the only stutisti-
cally significan difference in COMmpasile  soores
between groups was on advice-giving ( phurmacis-
owned drugstores did betier) (Table 3), The knowl-
edge wbou OC was scceptuble in all groags, The aver-
itge composite scores for ECP were poor in all LT,
Pharmacists hud berter knowledge of proper history-
taking {especially in details of time and frequency
ol intercourse~not shown in the tble) and indicadions
for BECP than the non-pharmacist group. There were
o staistically significant differences on ECP choos-
mg and advice giving,

Datz from secrel shopping of OC and ECP were
siritified by both owner and seller (Table 4), Pharma-
cisl sellers in non-pharmacist-owned drugstores hid
significantly higher scores (mean5D) in OC his-
tory-taking (16.2:+3.2 va. 10,04 7.6) and advice-giv-
ing (180214 vs. 13.725.3). There was no problem
with OC choosing because most of the available OC in
local markel were stundard low-dose pills af the time
of this study. Of several items of quality of service on
OC and ECP from secret shopping, only drug dispen-
sing was rated good for OC and fair for ECP. The
remaining items were all poor or very poor. Pharma-
cist sellers penerally gave betier service than non-
pharmacist sellers, excepl in OC dispensing.

Fharmacoepideminlogy aod Deg Safery, 2000; 100 149-156




152 C. RATANAIAMIT AND ¥,
Tihiz 1 kmmhiﬁﬂudmdlmﬂpﬂptﬂm

CHOMNGIUVIYATWONG

Yarinble Duestmniti imervaes Secrer shopping

L i

ECT Oz ECF

|. Himnoy-mking of OC and ECP
Histoory off e of OC ox olher methods -
of confracepion
E::Tm innipowrtang issues an O hissory

History of concurment drag use 1§
Asesament of ormonal vype 5
Hasiory o sexual intercourss

Populsr brand of OC dispensed in dougsers
m*m“nwyﬂﬁm :g

Avallafilliny ol pidls witin
@ | b of enercosrs
& M of imencoase

ECP within 24 b of intercourss
mECPl'il:l‘Hﬂ?]lﬂ'mﬂum

o gl jad

L f-_,l

Salving of comnean side-elTects
Waming shgns for pill sopping
Faoilow aivice siricily
Bwalumticn vf the effectivensis of ECP
ECT ndicmion sl limitation

i ol s =i lm e e 0

i B OMA AR LR G s
L

1
EEMiHﬂll..

Table 5 cross wbulses answers in the questionnaire
dant numbers were in ECP history-taking and sdvice-
giving. Among those shops where these practices

were claimed in the questionnaire, more than a half
did not provide such service during the secret shop-
ping. No statistically significant prediciors were found
by multiple linear regression.

Cogyright ' 2001 John Wiley & Sons, Lid. Pharmaciypidemiodogy and Dy Safere, 2001 10: 149-156
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Table 2, Charscieristics of drugstore personsel
Duesiannalie O shopping ECT shupping
Charcieristics Pharmacist Mom- Pharmasia [ [ Phurma i M-
oumer pharmacis W plurTmaciu T i i
H W) IET =i oeTIET W= TIET
N=130 N R N e
Provider stuius
Pharmacis H jrn: kL i ) [i]
Mon-phassnicis 4 15 58 = Bl
Amerviewses educaion ; = - -
Primary schnl ] I
Secoadery school i 14
Undergraduace i ]
Ciracbaaes 2 k]
Posigradume L] [F]
Avernge derilion of expenence S¥= Al 118 100 = = - =
{memn & 501 {years)

"N im vwice: thin in the geesicnnaine stedy hecouse sach rugsione was izited by ene mmale ol ane femule shapper

Tabsde 3, hﬁﬁkumlzﬂlmlmlmtsl}lh-mllie{rdﬂ:‘rquﬂm ImeErview ratifed by owner snd by

[E ey Tt
Virishle (msiimum score) Choimety letrresgmee Cwverall
ESEEERIE) |
Phammacis I Pharmacisi Mo
=3 pharmaris ¥ =24 i
A = A1) i = M)
oc
Himory wking i 30 155 %681 1532457 163454 4.6+ 62 L]
Mot pomcern om (T choosing Th£10 1k+44 AT+ flad Fair
[RLLLH]
O choosing (24 LB 180435 W2x23 Elx2T sl
Advice glving (251 T 4.5 138 1 5.6% 17,7243 (EF EEF] Fair
Toinl seowe I 746) METLRE 52.64110* LTIES §°L LB P E L Fanj
B
Hisory eakeing § 207 11.5449= BOx70* iIZ1 49 1944480 Foow
BCP indicaon (5) 43115 L2025 A8 4 ) i3y Fair
ECP chesring {20 10x13 X423 e -5 f3x232 Poar
Mm;il'na.llﬂ d2£37 17432 42430 LT£22 Poox
Totmll soope (#1) 157 £ 104 MEL11E 7.1 94! PN RN | B Poor

*pc 008, 'p< 00, the level of scaristicadly significans difierence betwess differsnt aweer and beiwoes differend ierviewss

DISCUSSION

The resalis demonstrate that knowledge of OC was
good or fudr, but knowledge of ECP was poor in all
groups. In pharmacist-owned drugsiores, very few
sellers were pharmacists indicating that these drig-
stores had only pharmacists’ licenses that were
required by law. Practice on OC and ECP dispensing
wers imtely undertaken in drugstores in the
stisdy area. Both kinds of pills were sold without or
with very litile history-taking and advice-giving, Fail-
e to practice proper history-taking before OC dis-

Copyright £ 2001 John Wiley & Sons. Lid,

pensing might do harm 10 those who have some
contraindications for OC use. Statistically significamt
higher composite scores on ECP practice such as
history-taking, drug-dispensing and advice-giving
including OC advice-glving practice in phormacisi-
owned drugstores indicated that imespective of who
provided the service, the quality of service was better
in pharmacist-owned drugstores. It is very important
to counsel clients about pill dosing, common or pos-
sible side-effects, pill-by continuation. and dmg
imteraction, otherwise it might result in pill disconti-
nuation, snd failure. It hay been found that very few

Pharmacoepideminlogy and Drug Safery, 2001 10: 149156
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ﬂ:nunkmﬂuhaicpﬂlmlﬁ.“FHEEPpnc-
tice, history-taking about unprotecied intercourse is
very important o evaluste the risk of becoming preg-
nant. ECF counselling (which emphasizes ECP
dosage adminisiration, side-effects, and limitations)

Copyright £ 2001 John Wiley & Soas, Lid

15 still important even though noncampliance may
not be o problem. '

The knowledge and practice of ECP provision were
consistently poor, whereas sellers knew these details
of OC well, but practised its administration impro-
perly. Although knowledge and practice in pharma-
cist-owned drugsiores were betler than those in non-
pharmacisi-owned drugstores, both kinds of drug-
mmuuhnpmﬂﬂthwhdpﬂﬂc
wis good, but the selling practice was poor indicating
that knowledge was not approprisiely applied in prac-
tice. ht has been documented that the major couses of
OC failure (and unwanied pregnancy) were lack of
Ili.ﬂl:n'w!l!ad]-u:.P noncampliance,’ and O discontinua-
tion, " These might result from the provider's lack of
swarencss about the need for counselling. We did not
have data on these varisbles amang our clients, but a
naticnal contraceptive prevalence survey reported thai
the &-month OC discontinuntion rute was 27.3%."
That might be significantly reduced by proper
counselling.

Discrepancies exist berween knowledge and nctual
prictice. For example. among the 52 drugstores in
which the interviewes answered thar history-taking
was done before ECP was dispensed, only 15 actually
enquired shout history-taking i practice and 12 of
those did so only in the case of one of the two
secret shoppers. In addition, 16 out of 56 drugstores
where levonorgestrel-only CMETgency mumﬁm
was reportedly not available (in the guestionnairs

Pharmacnepidesioligy and Drug Safery, 2001, 1 149156
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interview) sold this drug to our shoppers. In Thailand,
the drug company leafler states that one tablet of levo-
norgestrel-only emergency contraception should be
used within | h after unprotected intercourse. This i
conirary to the dosing recommendation esiablizhed by
WHO which states that it can be psed up o 72 b afler
dnpredecied sexunl intercourse 1o prevent preguncy
(zither when no method was used or the method failed
at intercourse).*' From interview. dispensers
knowlodge was based on the leaflet, but they still gave
this ECP after 24 h of unprotected intercourse. This
discrepancy of knowledge (which was incorrect) and
practice (which was against their beliefy was also
found ameng obstetrician—gynecologisis in a study
in Brazil ™ Answering that this drog was not available
in & dragstore did not imply that it would not be sold

combined contraceptive pills such as the
Yuzpe regimen was used as an off-labeling, so il
it was ot populur among drugstore providers, espe-
cially those who were not pharmacists.

The fact that ECP provision practice was PO Wik
not surprising hecause knowledge was poor, A wtudy
comducted by Rajpibulsutit in the same reginn of Thai-
land found thit knowledge regarding the tremment of
common diseases (such i3 gonorhoea ) was good, bl
that of uncommon disease (ie. chancroid) was poor ™
The: poor knowledge and poor practice relting to ECP
might be parly expliined by this reason, Although
knowledge on ECP pharmacology has been available
and it has been proved 1o be safe=" and effective, ™ it
has not reached those who need it throughout the
world. " In addition, it was found that health provi-
ders in South Africu were not aware of the dispensing
of ECP even though the policy about ECP use in
unprotected intercourse was clear,"”

The higher scores regarding OC advice-giving and
ECP dispensing among non-pharmacist sellers work-
ing in the pharmocist-owned drugstores than HmOng
those working in the non-pharmacist-owned drug.
stores, reflected the role of pharmacists in training
thetr issistants.

Without adequate counselling on both the advan-
tages and limitations of cach type of oral harmonal
pill o mew clicnts, unwanted pregnancies  will
resull
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KEY POINTS
(1) Acceptable OC knowledge, but improper
practice

{2) Poor ECP knowledge and practice
(3} Pharmacist dispensed ECP better thin non-
pharmacist
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APPENDIX 1
Scendrio

Cral coniraceprive (OC), A recently marned woman
aged 23 years who plans 1o have a child in the next 2
ar 3 years comes into a drugstore, She has pever used
any methods of contraception, She is healthy, her
medical history is negative for contraindication of
combined oral contraceptive(COC) use. Her men-
strual history is normal and regular moderale
dysmenarrhea. Is she s good candidate for COC? Iy
yes. what COC should be selected for this client and
whil instructions/advice should this womun recejve
regarding wse of COC?

Emergency aval contraceptive Pl {ECPL A college
student experienced unprotected mid-tyele imter-
course, 24 h ago. What is the role af the drugstore
mm:pmvtmhmufnnmmudmyuﬂm
tme?

Fharrmacoepidemiotogy mud Drug Safery, 2001 10: 149- 156




IMPLEMENTING THE UNIVERSAL HEALTH COVERAGE:
WHICH SOURCE OF INFORMATION IS MORE RELIABLE?

Vinai Leesmidt', Supasit Pannarunothait and Virnzakdi Chongsuvivatwong”
'Khiongkhlung Hospital, Khlong Khlung Districr, Kamphaeng Phet 62120; *Center for Health

Equity Monitoring, Faculty of Medicine,

Maresuan University, Philsanulok GSO00;

'Epidemiology Unit, Faculty of Medicine, Prince of Songkla University,
Songkhla 90110, Thailand

Absiract. The smplementation of universal health coveTage needs accurate dais on the distnibution
of healih benefit covernge, panicularly the uningured. The natianal surveys and routine reports
e two important sources of nformation ready for ise, This study shows the validation of datn
from two sources. The data from national hibsehald swrveys on the medical welfare, the healih
card and the social security schemes were validated with the routine report data of the Minisiry
o Public Healih (MOPH) and the Social Securty Office (3500 by provinces These were
considerable diffesences between these data sers. The natkonal survey data gave a 1.5 times higher
estimate than ihe report data of e MOPH snd the $50. Financial implicatinns of using ksccurnie
dats 1o implement the wnaversal health coverage could be mige, depending on the cagdiation rate

INTRODUCTION

Universal health coverage has become one
of the most imporiant health policies in Thai-
land since the victory of the new govermmen
garly 2001. The firsi REAF-majority viclory was
the result of & brave election campaign to
cover all Thai citizens, The governmeni has
to merge the existing scattered, fragmented
healih coverage scheme in order 1o cover the
uninsured population (see appendix). The most
erucial questions for policy implememtation
were! how many were the uninsured, and how
much money the govermment had to raise in
order 10 achieve universal coverage. These
Questions need basic information on the cov-
erage of varipus existing insurance schemes.
Unfortunately, the existing information on
imsurance coverage and its relevant informa-
tion such as the distribution of the coverage
was insufficient, insccurate and. often, incon-
gisieni,

Basically, information used for healih
planning can be ohiained from either survey
of roatine report, or both. Particulady, the
survey data have become more importand if the
routine reports are inadequate. This problem

Comespondence: Dr Supasli Pannarunothal.
Fax: +66 55 261198, E-mail; supssitp@ni.ac th,

&7

s very prevabemt in the developing and the
least-developed countries (Dyoo e af, 1991
Indrayan, 1995). In the same vein. the infor-
mation aboul the insurance coverage depends
much on the survey data because the data from
the repor is nol complets, However, the sur-
vey data are sull inconsistent with the report
data. So there is a necessity that the dua from
these two different sources be validated in
order to know how much they differ from each
other. It is hoped that the result of the dats
validation will be beneficial for data improve-
ment for future health insurance planning and
implementation. This paper aimed 1o pressnt
the methods of daia validation and the mmpli-
calions on policy implementation for effective
universal health coverage planning and devel-
opment. These experiences may be learned by
other couniries atlempting the universal cov.
erage policy

This data validation aimed at ideniifying
the differances between the survey data of the
National Statistical Office and the report data
of the Ministry of Public Health and the Social
Security Office about the insurance coverage
under the public medical welfare, health card
and social security schemes. Financial impli-
cations were estimated if insccurate data were

used for policy implementation,

¥ol 32 Mo 4 Decembes 200]
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MATERIALS AND METHODS

Sources of dais

There were fwo major sources of data for
validation. The i dats sel was the National
Swanistical Office survey on household healih
and welfare 1999, The second dais sei was the
report data to the Minisiry of Public Health
{MOPH) and the Social Security Office (S50},
Mimistry of Labor and Social Welfars,

The swvey was the cross-sectional na-
tional data obtaised from the 32,724 house-
holds in May 1999, Sample households were
taken from al| provinces in the country as the
Mational Statistical Difice (N50) aimed o
represent siluation of esch province. These
households accounted for 94.971 individual
members (Mational Statistical Office, 2000).

The routine repons were also the 1999
data on the entitlement 1o health coverage of
the medical welfare and the voluntary health
card schemes under the MOPH (Ministry of
Puhlic Health, 1999), and the social security
scheme under the S80. The MOPH reports
were compiled from the registration sysiem of
individual members in 76 provinces including
the Bangkok Metropolitan. This data set has
been used by the MOPH to allocate the medical
welfare and the health card budget according
o the number of cards issued 10 the target
populations in each province since 1999, The
850 report was compiled from the datsbase
on the insured workers choosing their main
contractors & the annual matching process that
the imsured excrcising their choices. The pro-
vider choice data have been used 10 pay main
contractors (hospital with 100 beds or higher)
On & capitation basis since 1904 Unforiunstely,
siudy could not be cammied outl for the civil
servan! medical benefil scheme because daia-
base for the scheme was non-cxistent, even
though it was the most expensive scheme
compared with others (Thngcharoensathien &
al, 2001).

Data structure and dats handiing

The unil of amalysis of this siudy was
province. Datn handling 1o support provincial

Vol 32 No. 4 December 2001

analysis had 1o be sccomplished. The format
of the survey data differed from those of repon
data. The structure of the survey data was an
individual record of each member in 8 house-
hold (Table 1) while the report data (ar MOPH
und 550) were readily available by province
{Table 2). Steps were undertasken to make
analysis by province possible:

Firstly, all data sources needed 1o have the
same provincial codes in ander 10 link all dats
i the same province,

Secondly, callapsed the survey data (94,97
individuals) into 76 provincial dats sccording
to provincisl code. Created new varisbles 1o
each individual record according 1o the msur-
ance status. To get the estimates of how many
people were under 1he existing schemes in
ench province, the sampling fraction {or weight
m Tabie 1) of each individual record was used
to blow up 1o represent the whaole popailation,
then sum the blow up by province (Fig 1)

Thirdly, merged data from dilferent sources
sccording Lo provincial code.Finally, validated
the report and the survey data using double
log graph (plotling the report data on the X-
axis and the survey dati on the Y-axis) in
STATA (1999} Presented the discrepancy by
descriptive stansiics such as means and stan-
dard deviation,

RESULTS

The results will be presented in 2 parts.
First, the same duta from two different sources
were valldated o establish the discrepancy
index, Fimancial implications were then es-
timated to flag the warning if insccurate data
were used for implementation.

Data validation

The maiched data were validated respec-
tively sccording (o the insurance schemes. The
first data validation started with the distribu-
tion of insurance coverage under the medical
welfare scheme. Fig 2 showed that in most
provinces the coverage of the medical welfare
Hed below the line of identity (if both sources
of data had the same value, the scatter plots

675
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Table 1

Data structure of the survey dats,
Record  Cwde Insurance*  Weight

| 10 4 911.73

2 10 3 | O5T.71

1 10 I 993,53

4 10 i 112.01
wEIS 1 6 123.94
30676 70 4 106.73
9497 7 3 5532

* Cwd = Provipcial code
* 1 = Civil servant medical benefit scheme

3 = Soclal security scheme

4 = Medigal wellure scheme

5 = Voluntary health card scheme

6 = Private nsursnce

f = Uninsumed
*The sampling fraction or weight was the figure
Eiven by the Matonal Statlatical Office sccording
te differens sampling proportions in orban, semi.
urban and rural sress,
Source: Mationnl Statismncal Office, 1999,

would lic along this line), The mean of the
medical weifare coverage in all provinces was
2.4 below the identity line. It could be either
the routine dats were over-reported, or the
survey data under-reported. However it indi-
cated that the data from the aational survey
and the repon of the MOPH differed from each
oither.

Table 3 summanzed the differences be-
tween the survey snd report data by type of
healih benefit schemes. In contrast (o the medical
welfare scheme, the survey data gave a 5.4
umes higher than the MOPH repon data for
the voluntary health card scheme. Since res-
pondents of the NSO survey may be confused
between the medical welfare and the health
card schemes, the iwo schemes were then
combinad &nd analysed on the log Eraph. By
this ime, the differences became narrower
The survey under-reported about 1.6 times lower
than the MOPH data.

The closest variation betwean 1w sources

676

Table 2
Data structure of the report data
Record Cwd Wi HC 555
i 0 7804 5477 174,533
2 o 200435 26379 636.0%
112 15500 97046 162.991
4 13 116,687 25242 248757
62 T 16154 2875 4143
63 B0 637826 0597 41508
T OB 194435 18608 19,160
% 96 328555 6158 10916

Cwd = Provinclal code: WC = Welfsre card; HC =
Health card, 555 = Social sequrily  scheme,
Source: Minisry of Public Health, 1999, and the
Social Security Office, 1999

of duta was the social security scheme. However,
the survey gave the lower estimale, average
al 1.5 tmes bower than the 550 data (Fig 3).

When subcaiegorics of the madical wel-
fare scheme were analysed according 1o age
{0-12, 13-59 and 60 years and sbove), the
elderly gave the narrowes! variation (1.4 limes)
while the working age had the widest variation
(10 times). When analysed the varistions by
region (76 provinces were collapsed to 5 regions,
namely: Bangkok, the North, Mortheasi, Cen-
tral and South), it was surprising tha the
disagreement became wider, ef the disagres.
ment of the medical wellare rose from 2.4 10
32. On the conwrary, the disagreement of the
social seourity scheme whan analysed by re-
gion gave the opposite direction as when
snalysed by province. The survey data gave
higher estimate than the 550 dats, However,
if looked st the scatter graph in Fig 4, it was
more surprising that the respondents in Bangkok
produced & higher disagreement (between ihe

survey and the report) than respondents of
oiher regions,

Financial implications
Financial implications of using inaceurate
data for implementation of the universal cov-

Yol 32 Ho. 4 December 2001
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Fig 1-Handling of data From the Manonal Statistical Office for validation,

erage were illusirated, To achieve universal
coverage, the uninsured populmion was the
larget o be brought under the umbrella of the
universal health insurance. Therefore the de-
gree of financial implication varied according
to the number of the uninsured and the capi-
tation rate for health benefit coverage.

The number and percentage coverage of
the imsurance schemes estimated from the
national survey and the routine reports wers
shows in Table 4. It was assumed that the
number of the uninsured was also 1.5 dmes

Yol 32 Mo, 4 December 2001

higher in the survey data than in the reports
{since the survey produced lower coverage of
benelit schemes, the uninsured therefore tended
to be overestimated, 1.5 times was used for
the least difference), If 248 million uninsured
was used o estimate the additional budget 1o
achieve universal coverage, the budgeis would
vary from 6.8 billion bahi w 37.2 billios
depending on the capitation rae (Table 5)
However, if the number of the uninsured was
L5 times lower than the sorvey figure, the
range of the additional budget was narrower
(from 4.5 billion 1o 24.8 billion baht),

&77
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Table 3
Summary resulis of (he validation of insurance schemes.

MNa, Dhirection Mean D Min: Max
By schemes
Medical welfare Th Laywe .37 | .54 0.82-13,32
Health card % High 5,40 2.95 0.30-14. 10
Medical welfare « health carg Té Liow .58 .73 02711, 56
Social securily 16 Law .54 117 12-6.7|
Medical welfary by BEE group
012 T8 Low EN LY 4 Biy 0 80-30.30
13-59 6 Low 9495 23,47 0.60- 1790
i+ 76 Low 1.36 0.El L62-6.43
By region
Medical welfare | Liaw 121 287 1.53.8 2%
Social security 5 High 233 343 0L68-B.46

“The survey was lower than the rouiine re i

Table 4
Insurance coverage disiribution {999

Type of insurance Bizey Repon

FPopulation Percentage Populstion Percenage
Socinl security scheme 4,319,083 7.00 4,079,128 66!
Medical wellsre | 39400, 560 &7 23,181,057 37.57
Health card | 0 (54 gD 17,98 1,305,154 176
CSMEBES G485 TR 58T
Private imsurance B34 _Hiw 1.35 32,139,342 S52im
Oher 1057 858 1.71 (CEMBS+Private [(CEMBS+Privaie
Uninsaired 24 808437 2021 Insurance+Oiher  InsummcesOthers
Blank 13,616 018 +Uninguired) Uninsured)
Tonal Gl.704 58| 1043 G, 581 111

Sowrce: National Statistical OfMice 1999, Ministry of Public Health 1999, Sociaf Secuzity (ffice. 1999,

Table 5

Scenarios of financial implication for universal health insurance financing.

Per capltation Survey Expecied- Discrepancy
(Blaba) Unimsuned Budger Uninswred Budgei Urnl mured Bodge:
{millign} dmkllian ) {millian) imillion) {millinn) {millipn )
¥k 4.8 6,770 L65 4,505 B3 Pl
I, 4.8 20 6RA 16,5 19751 B3 0,935
1 500 FL N 3T 20k 16.5 14,750 83 12450

* = uninsured of expectsd numbers iz | § lowes tham the survey dasa.

* = per capitation of medicai welfare scheme.
'-punpjmmwwﬂnhmﬂw-

¥ = per capitation nfunumunﬂmmmmbyﬂ:w:ﬁlnlmp,
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Fig 2-Validation of log of 1ot insurance covErige of

the medical welfare scheme.

Fig 3-Validation of kog of total insurance coverage of
the social security scheme.
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Fig 4~Validation of log of insurance coverage of the

social security scheme by region,
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Three scenarios of different per capitation
riles were used. The lowest capitation rate
{213 baht as for the medical welfare scheme
in 2001) produced a discrepancy of 2.3 billion
baht between the survey and the expected
figures. If the capitation rate incressed 1o
1,197 baht as agreed by the Bureau of Budget
at the meeting chaired by the Prime Minister
on |T March 2001 {Ministry of Public Healih,
2001}, the discrepancy would be 9.9 billion
baht. If the capituion rate was | 500 bahi as
recommended by the Working Group of the
Health Systems Research [nstimate (2001}, the
additional badget varied from 24.8 billion 1o
37.2 billion, or with the discrepancy of 12.5
billion bah

Inaccuracies of the wrget populution ai-
fected the financing of both health care pro-
viders and the govermment. If the expecied
data was used for universal health insurance
implementation, it may create financial prob-
lem to the services facifities and hospitals,
because there would be some degree of unde-
reponting leading to financial inadequacy, Dut
if the survey data were used, it would be the
great burden for the government w raise the
subgidy. Therefore, it was important for the
guvernment o obtain more sccurate dets on
the population coverage befiore implementing
the universal health insurance policy. More-
aver, it was az well importani o justify the
optimal level for per capitation rate that would
bring about the mom efficient resource use in
order 1o mest the real health needs.

DISCUSSION

To consider the data validation of the
medical welfare scheme in Fig 2, it was found
ﬂmmmufth:hmmmwdiﬁihl—
tion was below the identity line. It might be
either the result of under-reporn of the national
Burvey of over-repont of the MOPH. It was
mare likely 10 be under-reporied because the
respondents who responded o the question-
naires did not know exactly what types of
insurance their household members were en-
titled to. In addition, misclassification was very
likely between the medical welfare and the

679
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voluntary health card as both respondents and
interviewer had little knowledge on the rapidly
chasging policy of the MOPH. The reason to
Support the overreporting of MOPH sysiem
because the numbers of the coverage of the
medical welfare were used for budger alloca-
tion of the scheme, therefore, most provinces
tended 10 report the maximum number of the
target group to maximize the budget alloca-
tion. While the process of issuing the welfare
card was slow, therefore the reporied data were
higher and people who had received the welfare
cards were lower than the targer

The pattern for the health card COVERLEE
was the opposite of the medical welfare scheme.
It might be the effect of over-report of the
national survey because of misclassification
between the health card and the medical welfare
card. In other way, it might be the under-report
of the MOFH. But the under-report was un-
likely becauss the process of healih card is-
suance was checked by the report of the banking
system. The transactions through the bank
mocount were used for allocating budgel sub-
sidy. Therefore, the national survey was more
likely to be over-reparned.

Two reasons to explain why the routine
report of social security insurance was very
close 0 the survey were as follows. The
routine dma were derived from the pay robe
system. The contributions paid by employees,
employers and the government were collected
monthly (o the social security fund. Further-
mire, all social security members had (o0 register
with the main contractor for their entitlement,
therefore the report of the S50 was more
accurate and more reliable than the MOPH's
medical and health card schemes.

When the medical welfare distribution
was combined with the health card seheme, the
panem of the coverage shified, and came closer
o the identity line. i could be that the effect
of misclassification betwesn the heabth card
and the medical welfare card had cancelled
each other. The mean of the difference changed
from 2.2 lower for the medical welfare and 4.9
higher for the health card o be 1.6 lower the

identity line, very close 1o the social security
scheeme,

Within the medical welfare insurance, there
were several sub-groups from age-related (chil-
dren and the clderly), income-related (the low
income), social characteristics (the veleran,
community and religious leaders) and disabi-
livy-related (the handicapped), If re-calegorized
the medicsl welfare into three main groups
according io their age (0-12 years, 13-59 YEATs
and &0 years and over), children and the clderly
were straightforward for thejr eligibility, there-
fore the disagreement of both information
sources was namow. The working age group
produced the highest variation heiween the
survey and repon date. Issusnce of the medical
welfare card for the working age had 1o rely
of income means iesting, which was more
difficult than calculating the age.

Comparing the distributions of medical
welfare, and social security schames by FEgion
and by province, the medical welfare by region
produced a higher discrepancy bui with the
same directions as those of provincial disiri-
bution. However, the social secority scheme
produced results with different directions when
analysed by province and by region. This was
because the analysis by region gave equal weigh
o the 5 regions, while analysis by province
gave cqual weighl for 76 provinces. So the
result by region was biased in favor of Bangkok
but not for the result by province.

Conclusions and recommendations

From the results of the data validation
above, some conclusions could be drawn as
Ferllrws:

- It Is evident that there were considerable
differences belween the survey data of the
National Statistical Office and the repont data
of the Ministry of Public Health and the Social
Becurity Office.

- The differences varied according to the
insurance types of which the medical welfare
and voluntary health card had higher variarions
than the social security insurance,

- The national survey dats had & lendency
o be over-reported, on average |.5 times over
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the repon date,

- Misclassification between medical wel-
fare and voluntary health card Jed (o the variation
of the distributions in different BEe groups and
regions of the counury.

The followings were recommendations for
the implementation of universal health cover-
age policy:

- It would be dangerous if the universal
health coverage policy would be set up and
implemented by using single source of data
either the survey or the repont data.

- 0 would be crucial tha the data from
various sources gnd be validated before finally
used,

- Il would be necessary 1o imprave the
data quulity before using them for the imple-
mentation of universal coverage policy o reduce
errors gnd weaknesses of ihe existing data

- Routine dats are a necessity for the
proper monitoning  system such as. finapcial
audit of the palicy, however survey data are
also helpful for confirmation of the reliability
of the dma

Appendix

In 1999, the Health and Welfare Jurvey
of the National Siatistical Office shawed ihiat
the civil servam medical benefit scheme which
was finsnced by iaxation as a fnnge benefit
for government employees coversd about 9%
of the total population, The compulsory social
security scheme for employees in formal pi-
vale sectors covered sbout 7% of the total
population. The MOPH had introduced the
low income card scheme 1o cover the poor, the
elderly, children under |2 years old, the handi-
capped, community and religious leaders about
23% of the toial population. The violuntary
health card scheme of the MOPH covered
Family who purchased the health card annually
about 18% of the towl population. Because
40% of the population were lefi uncovered,
therefore the new government propased the
universal coverage policy. This policy aimed
to cover all populations in informal sectors by
comsoliduting previous MOPH's schemes (see
Table),

Wal 32 Mo, 4 December 2001

Schemes before 3001 % ol otel  From XX)
fopulaiion  onwards

Clvil servasi medical ] Same warget

benefid scheme
Social security scheme 1 Same targel
s=clor employees I6 Same

Low income card schame 23

Voluntary bealth card scheme |5 The new

Privaiz health inpursnce | umi virrssl

Cihers 2 Coverage

Lincovered 40 s hemp

The informal sectors &4

Grand total (61,704,581 pop) 100 Towally eovened

Source: Analysis on the Health snd Welfare Survey,
Ioag,

ACKNOWLEDGEMENTS

Thig study was parily supported by the
Rayal Golden Jubilee Program of the Thailand
Rescarch Fund.

REFEREMNCES

Indrayan A, Informatics: the key o efficiency: World Heafth
Foram 1995; |6 305312,

Mimisiry of Public Health, Handbook of Guidelines for
Health Card Fund. Mealth lnssrance Dfice
Nanthsburi- Ministry of Peblic Heslth, 1999,

Mingsiry of Public Heshih. Financisl requiemmests for imgle-
menling wniverial coverage Paper presemied ui ihe
meeting on |7 March 2001 chaired by the Frime Min-
titer it the Governmend Dfice, Banglok, 200

Mational Seatissical Office. Repart of the Hemlth el Welfoure
Jwrvey 1999, Bangkok: The Prime Minisier Office.
o

Cyoa A_ Bursirom B, Forsherg B and Makbulo | Rapid
feedhack from housebold serveys in PHT plasming:
& gnmmpie from Kenya, Health Polic Plosa 199]- &
303,

Tangeharoensatbien v, Srithamrongsawan §, Piiays-
rangssnit 3, Healih smssramce syssem - An overview
In: Wibalpoldpraseri 5, ed. Healsh imsuminee sysiem in
Thailand. Nesthatri: Healih Systems Reszanch insti-
fuee, 2000

STATA Comporstion, STATA Rebease 6 STATA Reference
Mamual Relense 6 Texas: STATA Press Callege Sia-
tiom, 1999,

Thae Wocking Groop on Universal Coverage, Health Sysems
Reseanch Inssitde, Universal covernge. Mantheburi:
Health Systems Research Instituse, 3001




Asia Pacilfic J Clin Nutr (2002) £1(2): 117-1232

1)

Original Article

Effects of haemoglobin and serum ferritin on cognitive

function in school children

Rassamee Sungthong! mp, Ladda Mo-suwan? Mp and Virasakdi Chongsuvivatwong! Mp,
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*Enterology and Nutrition Division, Department of Pediatrics, Prince of Songkia Universiry, Songhkhla, Thailand

The associstion befwees irem deflceency ansemian and cognitive fmsion EnpaErmieni has bees widely reponed in

young childres, bt whether the impairmens (s 2 resalt of jrom deliciency

deficiency sni saemiu, sl hivw these condivions inesract, is sl ruesiiiable, Fow husdred and rweniy-seven

Thailsnd. Ire staius was determined by haemogiobin ond serum feritin caneenimiinn, Copnitive function in
this siwily wius measared by B iext mmpfmm;mwﬂwm

Usimg c-soores hased on distribetions within the same

prade and sehool. Dats on demography and socio-

mmnmquﬂuum-wﬁhqhmmw“mm
uimuln|bﬂh:ﬂmmhud1m&ﬁm¢nhﬂdhw--dmfuﬂh
mnﬂm@hhﬁmuﬂuﬁdpﬁm“&ﬁmﬂh%hﬂu]mm
incressed hsemoglobin concentration in childnen widh irna deficeency, bul did B0l change with keemoglobin

coscediralion in chibdren with pormal seram Ferriin

level. Children with fron deficiency snaemia hod

Consisiently the pearest cognitive fanction | 5, M.ﬁpuhs;mh;upmﬂ.ﬁmhdnw-d

mathemniics score, 05 S0 bebow averagel. Childoen
heemoghoben levels had significantly high cognitive

with non-ansemic jrom deficiency but with high
tmcidoin (10} B6S5 ponts; Thal langusge score, (L8 50

shove svenige: amd mathematics soove, || S0 above sversge). This study Founil § dowe—nespomse felalionship
bedweei haemaghhin ind cognitive fuscthan | children witl irom deliciency, whetreas me similar gvidence was

i in irom sufficlent ehvikimen

Eqwﬁmpiﬂuhmhduuuumlﬂm“mﬂuiﬂdu,tmﬂhqhh-mmm

Sengkhla, Thalland.

Introduction

lrom deficiency und tron deficiency ansemia (IDA) are com-
mon in young children. Cognitive function impairment, the
consequence of greatest concern, is well esiablished in achool
children with late slage iron deficiency once anacmia is rec-
ogized, 5 but it = il controversial in von-apemic iron defi-
chent children 2268 |y has been sugpested that tissue iron
deficiency may develop carly by means of a decrease in iron
stormge without ansemis that may have non-hasmatological
consequences, for example, cognitive function or physical
performance impairment.®! However, previous studies have
noi demonstraled clearly whether the cogmitive function
impairment found in children with IDA is due to fron defi-
ciency of & combination of iron deficiency and anaemic
maatug, of how these two conditions interact,

The National Anemia Surveillance Program® showed that
the prevalence of anazmia has been declining in Thailand. A
careful re-evaluation of existing iron supplementation in
school children is therefore needed. In this study the bascline
duta of an intervention study were analysed in arder to eluci-
date the relationships between iron deficiency, reflectad by

serum fermitin (SF), and anacmin, reflected by haemoglobin
(Hb), and their effects on cognitive function in school chil-
dren. We attempted to separste the effect of iron storage from
that of haemoglobin level.

Materials and methods

Study site

From the records of primary schools outside Hat Yai munic-

tpality, two primary schools were selected a5 our study site

as they were considered to have 4 high risk of snsemis, com-

prised af least 150 siadents, was accessible by sutomohbile

tndh:hmmﬁllhgmmw in the niudy,
Thess two schools, located approximately 35 km from

the research centre, hnd & mixture of Boddhist and Muslim
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students. Thai-Buddhists speak Thui whereas Thai-Muslims
speiak both the Thu and Melayu languages. Family incomes
were derived mainly from selling plantation products, partic-

- ularly the mibber latex. The area is free from malaria and no
iron supplementation program had been implemented previ-
ously af this study she,

Study subfecis

An invitatkon letter providing informatkon about the reseanch
project and requesting consenl was seni 1o the parents of
children whe were in the first w0 sixth grades. Only children
with written informed parental consent were recruited for the
study.

Cognifive function assesxment
The cognitive function of each subject was measured using
the Test of Monverbal Intelligence (TOMI [H™ and school
performance without knowing the chibd™s iron status, TONI 11
is essy o administer in the Meld, 1 s & sundardized and
cubturally fair test for measuring abstract and figural problem
solving. a inajor aspect of intelligence, in 580} yenrs-olds 1
Its high test-retest relisbility (82 = 0.86) and its high comels-
tion (R? = 0.7} with o standard intclligence st (i.c., Wech.
sher’s Intelligence: Scale for Children (WISC)) in Thai children
was jts justification for use in this study. 2

Each of three trained testers established a rappont with
each child and demonsirated how o compleie the TONI 11
(Fform A). liems are arranged in order of difficully and each
consisis of one picture question and foar or five available
responses, but only one correet response. Each child began
with the item indicated in the munual {depending on e} and
continued until hefshe made three incormect responses in five
consecutive ilems. Total raw scores were computed and then
converted 1o the cormesponding 1Q) using the table provided
within the manual. School performance included the average
Thai langunge and mathematics scores collected from the
two latest examinutions in the previous academic year,

Dwtermination af lron safues
Hsemoglobin und SF were used to determine iron status from
a single venipuncture. A 2 mL sample of blood was placed
mio an ethylenedinmineteirancetic acld (EDTA) prepared
tube for Hb, and 3 mL was kept in a plastic seakod test nbe ar
ambient temperature {approximately 25%C) for serum ferritin
measurement, Within three hours, ull blood samples were
transferred 10 the laborsiory st Songklanngarind Hospital,
Haemoglohin content was mensured using an suomated
machine (Technicon H*|E™ system:; Technican, Tarrytown,
NY. USA) using the cysnmethemoglobin method ! Serum
ferritin concentration (SF) was assessed by the IMx® masay
(Abbott Labormtories, Abbot Park, IL, USA) wsing the
Microparticle Enzyme Immunoassay (MELA ) method, 4

Collection of other independent variables

Demographic variables, including school, class, sex, age,
ethnic group, number of siblings and child ordinal position,
and socioeconomic varishles, including parents’ education in

years, father's and mother's occupations (none, casusl/
farmerfrader, of government officer'private}, family monthly
income {< 5000 baht or = 5000 baht) were collected by o
questionnaire mnawered by parents.

Body weight and beight of children wearing school uni-
forms. without belts or shoes and with empty pockets, were
measured weing o beam balance Detecto scale and stadioms-
ter (Detecto Scales, Brooklyn, NY. USA) w the nearest
(L1 kg and 0.5 cm, respectively, The weight-to-height ratio of
each child was then compared with the weight-io-beight dnia
from the Mutrition Division, Ministry of Public Health, in
1906-97.1% Using cut-off points at the 108h, S0th and 97th
percentiles for weighi-to-height, the children were classified
s underwelght (< [0th percentibe), mormal { 10th — 90th per-

 centile), overweight (> 9th - 97th percentile) and obesc

{=97th percentile). Physical examinution was performed by
the first ssthor 1o delec servous iliness or fection.

Ethical consideration

This research was approved by the Ethical Review Commil-
tee of the Faculty of Medicine, Prince of Songkln University,
Thailand,

Data analysi

Scatier plods were constructed between each cognitive func-
tion und Hb, broken down by SF into low SF group
{= 20 pp/L} and normal SF group (SF > 20 pg/L)." Cn the
hul‘rtunlﬂuin.lhep:inumpmqndilmun:q-l
bands. The median values of each band were used 1o fii &
cubic spline smoothing function curve.!?

For modelling, Hb concentration was classified into three
groups at the cul-ofl points of 1.5 and 125 gL, Mean 10,
Thai lunguage score and mathematics score converied i
Z-scowes, hased on ihe distribation within the zame grade and
school were compared across each subgroup of Hb and SF,
with adjusimend for potential confounders. Test for trend was
camied ol 0 examine the dose—response relstionship
between Hb und cognitive Tunction for ench group of SF. All
analyses werns curied out using STATA statisticnl sofiware
version 6 {StataCorp, College Station, TX, USA), M

Fesults
Out of 427 eligible children, the ratio of male to female sub-
Jects was 110, the average age was 9.6 years and the percent-
age of underweight and normal weight were 15 and 809,
respectively. Two-thirds of the children were Muslim and
slighly more than one half had three siblings or more.
Almost all parents were fanmers whose formal edecation
averaged & years and whose monthly income was less than
F000 bakt or LSS 125,00, compared to the Thad national aver-
age of 12729 baht or $US3 1 8.00, reported by the Household
Socioecomomic Survey, National Statkstical Office. None of
the children had overt manifestation of thalassemis dissase.
Of the total number of subjects, onc-cighth haed
8F = 20 ppfl. and 2% were classified as snsemic
(Hb < 1.5 gidl. for 511 years old; Hb < 12.0 Al for
12-13 years obd}." The prevalence of IDA in these subjects




fron deficiency and cognition in school children 119

was 4.2% of all of the children and 194% among the
mm.amummmmim

As seen in Table |, age, height, parents’ education and
fumily monthly income were associmed significantly with
1Q. Sex, parents’ educstion and famiky monthly income wene
associaled with Thai language scores wherens only sex and
parents’ education were associated with mathematics scores,
The overall average 1Q) was 78 = |2 pointt {mean = S0
higher IQ scores were found among children who were older
and taller and whose parents had higher sducation levels and
whose families hod higher monthly ncomes. Better sohool
performance was found among children who were female
uwrd whose purents had a higher level education.

Figure lo.ce shows that 1Q, Thai language and mathe-
matics scores increased with incressing Hb in the low SE
poup with u significant dose—response relationship, whike
these cognitive function scores barely changed with Hb con-
centrution in the normal 5F group (Fig 1bod.fi. The Eroup

Tahle L. Churucteristics of chikdren i the sudy

with the highest scores were children with high Hb bai low
SF. This pafierm was verified after adjustment for potential
confounders {Tuhle 2).

Using a growup of exclusively SF > 20 ug/l. suibjects as
the reference, significantly poorer mathematics score were
found in children with low Hb and low SF concentrations,
whereas significantly higher of 10, Thai language and math-
ematics soores were found in children witly high Hb ba low
SFE

Discusgion

There was & significani different pittern of sswocimion
between cognitive function and Hhb in the different iron status
proups, s reflected by SF level, 1), Thal language scores
and mathemutics scores in children with low 5F increased
with Increasing of Hb with o significant dese—response rels-
tionship. In contrst, fhese mieasieres of cognitive Function in
chikdren with SF above 20 po/L. wis not affecied by Hb coni-
centration. Unexpectedly, the highest scores for cognitive
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anad (&, i, ) normasl eerim Fervili (= 20 pg/L ) concenimiions,

function were in children with high Hb but low SF, whereas
the lowest levels were found in those with both low Hb and
low SF.

High prevalence of snacmia with relatively low preva-
hnuﬁhmd:ﬁ:ﬂqr{ﬁsmuﬂ_}uwﬂum
might ot be the most common cause of ansemis o this area.

L'rupialmﬂnl”‘llmfmndﬂmmﬂy 19%: of anaemis cases
in preschool-age children was DA, and no IDA was found
among ansemic school-age children in Marthern Thailund,
AnEquﬁmﬂiiﬂmLmymhlwﬂm
fmimﬁaﬁﬁ:ﬂaluhmhdﬁﬂﬁﬁlﬂnuimw
hﬂmﬁn.lirﬂihmm“dﬂmﬁndmm
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paresss” cxbacation. Sttistical significunce Ness for tromd ) Pvluss o 0.1 ware considered stintissically sigficss

among our subjects, Nopparatang e al found thal 24 and
J0% of pregnant women and their spouses who atended the
antenminl clinic -thu-din;huqdmlwmsmdymin
1994-85 hod thalassomia tmits.2* In addition, [-thalassemia
mit.nh:ﬂmmim.mmlbe:nm:rﬁnm
iron deficiency.™ Thus, the thalassemia trait may be an
hm‘tammﬂdbulnrbmim-d:ﬁzhry unaemin. How-
ever, due to budget limitstions, Hb IYPing was nol under.
taken in this study.

Average 1) an rlplﬂpﬂﬂﬂmﬁ.lh'm;,m:dby
TONI I in this study {mean, 78; 5D, 12 point), was relatively
low compared with the uverage 1 in Southern rural Thai
children reported by The Mationul Health Survey (mean, 92:
SD, 13 point) using similar measurements.’? This may be
Mb}qunﬁnimmlh:uMym

Although cognitive function tended 1o be Jower in chil-
dren with iron deficlency ansemia, only mathematics scores
were sigalfcantly lower than hlh:mnm]&Fgmup. Previ-
ous studies reporied both significantly ind non-significantly
differcnt lower IQ scores in childeen with IDA. 452 The
variability may be doe to using different measurements, {n
ﬂhhdiﬂmmudlquummmm
nrﬂldr.FulHurrdeﬂﬂlhu'ﬂuihnmmuﬂ:
ﬂﬂﬂhﬂyhuwwﬂhnﬂmmhmﬂmﬂmﬂp
mificant difference in IDA children, This inconsistent finding
mhuﬁin:dhyﬁffmmmqmun
different schools. Owing 1o the use of different mensure.
mﬂﬂ}:ﬂmdmhmlmhi:mmu,wmy
conclude only that IDA hes a significant adverse effect at
least in some ureas of cognitive function,

The adverse effect of ima deficiency on copnitive func-
tion mmy be explained by diminished synthesis, packaging,
uplake snd degradstion of meurotransmitiers? The most
prominent feature of imn deficiency on cognitive function is
Hﬂniﬁn-tm:dnﬂudhdmﬁmnlmdnpmiu
meumimnsmisghon, = FAM POWET Specirum
lhm:ﬂmm&vhyh:ﬁumwhhhmdnﬁdm
ﬁulliulqﬂmﬂlhm.n:ﬂingadﬂnhpuulmw
or central nervous system dysfunction among the former
m.l

mmmmucﬂuﬂmmmm

did ot differ significanddy in cognitive funetion from their
peers, L3N wheress o fow stndies hove reponted  signifi-
canily poorer cognitive fumctbon. 7 Ousr sludy unexpecicdly
found that children with inon depletion accompanying high
Hb had the best cognitive function. When Hb is high enough,
inCressing iron hlﬂ:nuyhmm:dmdﬂmmmg-
nitive function. Studies in rts and mice reveal that iron over-
hndmfuuumidnﬁummhnhumlnuw
carcinogenesis of the cesophagus and liver.M-35 jn children,
hmmpphﬂmhudnﬂmdwmmtinmmu
of cognition.»* This evidence and the findings of our study
suggest a meed to carcfully review the strategy of the iron
supplementation progrmm in Thailand.

Bias, chance and confounders can distont the resulls of
epidamindogical studies. Messurement biss in this stucly was
overcome by blinding and o standardized process. The inves-
tigation of Hb and SF in this study wes performed in a stan-
dard |sboratory using standardized techniques (cocfficient of
variation = 0,5-5.3%), Low SF has 95-100% specificity in
determining low iron sores % This sudy allowed only a
3% chance of type | ermor, which is acceptably low, and we
also found similar nasociations in different cognitive function
kests, Jt is therefore unlikely 1o happen by chance. Potential
confoinders in this study (inchuding socioeconomic stats)
were ndjusted for,

Although bias was minimised and confounders were
adjusted for, these results shouid be interpresed with caution
because of the cross-sectional nature of the study. Further
randomised control triabs should investigate whether an
increase in Hb can incresse cognitive function in childres
with iron depletion.
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Taking a medical history and using a colour scale during
clinical examination of pallor improves detection of

anaemia

Fahbub-E-Elahi K. Chowdhury', Virasakdi Chengsuvivatwong, Alan F, Geater’, Halida H. Akhter'

and Than Winp®

V Bangiadesl liititate of Ressaradr for Promssss of Exsential sl Reprodurine Heslth and Tockewogies (BIRPERHT),

Diinrka,

Hatrglidagh |
1 Epidemindogy Ui, Facuiry of Medicime, Frimee of Suapkle Universiry. Hat Yal, Thatead

Surmiriary

eonpumctival pallor. The objectives of this

nbservers i deteoning anacmia m thiee

We developed 0 culiar ninr scale v use a5 an sid i the clinical assessment of ansemi by measuring
study were b evaluate the sccuracy and agroement among
seguenwial phase with incremental mfurmarion gy, cbimbeal

pallor of different anatomical sites, submequently adding subjecrs’ medical histary for physical sympeons
and the colour wale. Afrer training in the application of rthese three sequantial asmessments, 12 primary
health workers were assigned to independently examine 198 anpemic and 254 non-anacmic prejEnant

women while blind ro rhe true ansemic starus, Their assessments in each phase were then compared with
the anatmic status hased on hmmginhhhrel,mmduiqi'lﬂmﬂu,hhmilhpﬂnum

to derermine sensitivity and specificity, and
calculated. In the three sequential phases of

sgretments among ahssrvers in dewscng anoemia were

assessmeni the seritivities were 73,8, 78.3, 82.9% and

specificities 76,0, #4.7 and 90,9%,, respectively. In each subseguent sep, the improvemens in hoth the
sersitiviey and specificity were statistically significant [P v el < 001, Kappa starisgics for

agreement among | 2 observers for assessing anacmi in the sequenmal phases were 0,50, 0.71 and 0,82,
reapoctively, The Spearman rank correlation coefficient between hasminglohin leved and the colour scalke
rendding was 0L68 (* < 0.001). Taking medical history and incorparating & simple coloar rinr scale wirh

examination of pallos improved the sensitiv

health workers,

tty, speciicity and agreement for detection af ansemin by

keywards validariom, anaemia, colisur scale, medicsl histary, pallor, health worker, Bangladesh

correspondence Mahbub-E-Elahi K. Chowdhory, Epideminlogy Unir, Faculey of Medicine, Prince of
Songkla University (PSU), Har-Ya: %0110, Thailamd. E-mai: hirperheidcirechon.mer

Introducthon

High prevalence of ansemia durig pregnaney [SU—400%] is
i mdpor problem in many developing couneries [WHO
1992}, To assist diagnosis of anaemin in rursl sreas where
laborstory facilities are limiced, we need o ress which is
cheap, convenient 1o use, bess dependent on equipment or
reapents, rewsamably sccurate and which requires no
invasive procedure. Among simple reliable methods the
copper sulphate method {Fatonius er af, 1996) and the
Lawvitsonad-undilused msethusd {von Lerberghe ef af, 1983)
have beea recommended by several stusses for rural

0 J00T Maceeed Scieerw Lid

sermings. However, hisih depend either i srandand solis-
rioes o equipment and often are difficalr to use. The WHO
haemoglobin colour ecale, which requires no respenns, has
been found to be wrelinhie in the held werting (van
Lerherghe et al. |983). After eliminating the possible
sources of ermor of the haemoglobin scale, Stom and Lewis
11995} developed a new colour scale thar proved relinble in
labaratory conditions, bat in the ficld had low specificity
(47%) at Hb < = 11 g/dl (Van den Brock e al. 1999), All
al the above methods require either finger blood pricking
of venipuncrire, which ales may be harmful when the
supply of tnsrumens and sterilization are not reliable.
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Previous studies have shown that the clinical palior of an
individual anaromical site hag either low Eemitivity of loor
specificity for diagnoss of ansemia (Nardone ef o, 1990
Seolicfus or al. 1999}, Usdng the presence of pallor ar
several sites with an ‘o' oprion could improve the
sengrtivity; however, the resubs are il e {Cajorup ef al.
1986; Mardone et al. 1990). Strohach er af. (1988}, after
meaginting the conjunctival pallor with 4 colour rint scale,
found a high correlation (Spearman rank correlatian
coefficiens = 0.84) hetween the colour scale reading and
bload haemoghiolsn level, However, in thae study the
ohgervers were not blinded o subjects' haemaghobin level
and the authors did mot essess how much impravement
they could achicve in devecting anaemia after use ol the
endour scale. These studies have demonserated that sensi-
mvity for clinical diagnosis of severe anaemia (Hb « 7 il
is high, althiugh iraded-oll with @ high proportion of false
positives. However, a8 the majority of anoemic women
have moderam (Hb = 7-10 gidl) ar mild (Hb » 10 &
< 11 gidl) annemia (WHO 1993), chere = 0 need 10
improve the sensitivity m these twi groups while main-
taiming an scoeprable specificity,

Bemice the presence of pallor, many ather physical
symptoms result from amoemia, among which farigue,
dizziness and palpitneion are common, Decreased work
capacity and redisced prodictivity becasse of annemia slso
have heen reparted by several studies (Schole e al, 1997,
Chewdbary or al. 2000). To our knowledge no sdy has
explored the usefulness of these physical S FEpmE i
mproving the accuracy of diagnosis of ansemia.

Lsing the smple PC calowr rechnology we developed a
mew colour ring seale to evaluate conjuncrival paliar for
clinical assesment of anaemis for use by health workers.
Wehypothesiced thar che incorporation of this colour scale
and medical history for sympeoms related to anaemia with
the physical examimation of pallor could imprave the
accoracy and ogreemnent among ohservers in detecting
angemia. We sbio eaimated the coerebaton of this coloar
scale reading with acrual hlood haemoglobin level and
agresment among ohservers in reading the seale,

HMazerials and methods
Study design and sching

We evaluated the accuracy and agreement among trained
health workers in clindcal dingnosis of anaemia in three
seggenwind phases of assessment with mcremental infor-
mation by (1} examining cliscnl pallor of different
amatomical sives, (1] adding medical history of physscal
symptoms related 1o ansemia and {3} incorporating the
endour scale for assesing conjunctival pallor, Daring

4

asseasment the health workers were blinded to the true
haemoglobin level of each subject, Their esscssments were
subsequently compared with the subject’s trae anaemia
stanes according mo measured haemaoglobin kevel, Prior o
this evaluation study, the health workers were trainesd o
clincally assess anaemia over o 4-day training session, The
m-l]-matphrunmgnwpqdu: PIEENANTD Wikmen 85 fwi
urban health care facilities in Dhaka, Bangladedh, which
served the surmounding middie and hower middle class
communities, where prevalence of anaemia AmOng peeg-
R women Wit 53-60% {johan & Hossain 1998), The
study proteced was appeoved by the fechnical subcommmit-
vee and the human sichiecrs subcommirres of the Ranpla-
tesh Insezruce of Research for Promation of Essenial sind
Reproductive Health & Technabogies (RIRPERHT).

Developmeny of colour scale

Ohar eslour seale contained 13 ordinal shades of pink coded
I=1¥ wirh an increment of ved tinr from mearly paper whic
tor deep pink. We made this colour scale by mixing specific
proportions of three hasic colours = red, green and blus -
using the custom colour feature of Microsaf Fower Poinr
97. For shade 01 of the colour scale we mived 255 units of
red with 245 units of each of green and blae, For each of
lh:lhbqwmihaﬁ:ll::h‘p:rtdfnml al 255 unity amd
subtraceed 10 units of each of green and Mue from the
preceding shade, A the proporgon of green and blue
decredsed the red tinge on the cobour scale increased
gradually. We printed nur the calour scale on whire st
paper using an Epson Srylus Photo 700 Inkjet prineer a 2
resolution of 1440 x 720 dpi, We chose this colour scale
amaong eight different scales, with variant shades of red
AN, ipon agreement among theee sensor medical sudents
by matching with the narural colour tine of conjunctiva
umang M) patients with different haemeoglobin levels st the
Hematobagy Department of Songklanagarind Hospigal,
Thailand,

Cold ssamdard

The measurement of hiemoglohin concentration from
finger-tip blood using HemoCue {HemaCue AB, Anpgelhoim,
Sweden), which employs rhe modified azide methaemiogio-
hin method of Vanzetri [ 1966), was taken a5 podd standard in
o study. For calibration of HemoCue we conducred a small
pilor study among 20 outpatients ot the Hemamdogy
Deparement of Songklanagarind Hospital in Thailand,
cormpaning the resules of HemoCue with thse

of a Coubter Countee. Pearson's cocrelation coefficient was
0.98. The mean value of difference ({Coulrer Cosmer
readings - HemoCue readings) was 021 gidl with standard

& HGE Madawsl Scmecw Lid
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dewiation (30) of 0,64 g/dl. An expenenced lsboratary
technician collecred blood and aperated HemoCise,

Phstes of diivical assesvment

Afeer each of the three phases of clinical amsesament each of
the ohacrvers made her own judgement on the subject’s
naemia starus in four categories, viz. severe, moderate,
mild and non-anaemia. In phase |, esch observer inde-
pendently examined every subject for presence or absence
of pallor on nine differenr anatomical seves, vie, nail-heds,
naik-bed blanching, palm, pabmar creases, face, lips, tomgue,
oral miscosa and conjancriva. In Phase 1L in sddinon [
knoweledpe of dinical pallor, the assessment was haised o
the subject's medical hassory which was recorded by a nnrse
by asking questions of carrent experience of farigue,
dizsiness, palpstation, physical constrains in performing
umual daily acroviries and the burden of workioad, The
interviewer wag blinded from the haemagiobin beved and
the interview wis conducted in & roam separately from che
observers. The interview results were disclosed 1 the
ahaervers alter complerion of rheir sssessments in Phase |,
In Phase 111, the observers assessed the comtjunctival pallor
by selecting the parmicular shade of the colosr rine that I
tlosely marched the palpable conjuncrivae after placing the
colour scale adjacent 1o the everned lower eyelid, The
examunannm were held in 2 spackous room ar the selecred
facilitees 0 beoad dayligghe with 2 moch maral light as
possible. Examinations were conducred withoa knarwledge
of the troe kaemuoglisbin level of subjects except during the
laster parr of the training program. Each ahserver used ]
parate observation checklisr for every subjocr,

Sebection and training of the ohscrvers
We recruited and reained 12 obiervers, four governmen:
and eight non-government organization primary healch
care providers in Bangladesh, On the frse day of 8 4-day
trsining, M-E-E. K. Chowdhury, who was
present throughour rhe study perlod, familiarized ohservers
with the actiodogy and managemens of anaemis. On the
following 1 days each of the observers examined &0
Pregnant waamen from three rimesters COVETINgG A range of
heemaglobm levels, Daring mraining esch observer clinic-
ally examined every subject in rwo rounds In the firs
round, withour having any knowledge of the acual
haemeoglobin level, the observers independemly judged
sraemia of ane subject through the three sequential phases
ol mssesemient. In the secomnd roand, the troe haemoglobin
bevel of the subjec was revesled and the ohservers were
allowed m reexamine the patient through the three
sequential phases and reassess their judgement, Thrmsgh

0 D Barreed Saiwn |l

this process the observers could eorrelace the pallor of
different anatomical sites, the physical symptoms and the
cobtur scale with the actual haemoplohin level.

Sample szes

We esimated sample szes for anaemic and na¥k-AnBEmic
subjects for each trimescer separatcly using rhnlﬁulu
formula for precision of sstimaion of proportian. Using
the commonly taken eut-off of Hb < 11 g'dl (WHO 1972)
for anaemic subjects, we considered the desired sensitiviry
i first, scoond and third trimesters as 0,80, LB amd (1800,
vespectively, and for the nom-anaemic the desired specificiry
ad LTS, 0,80 and 0,75, respectively. Secking 106%: ahsole
precision with 35% CI for each estimate, the i
requined numbets of anaemic subjecrs for first, second and
third trimesters were 61, 4% and 61 and thiiee fur nop-
angemics were 71 &1 amd T2, Fespectively,

Subject selociion

Pregmane women attending each selecred faciliry were
recruited comssrutively within sach trimesser. Ceestmriomnal)
age wak caboulated from rhe date of [ast mensrual period
{LMP} recorded during maonthly visim, The exchmiongriteria
were: unable to recall the LMP date, unwilling o provide
fingertip blood, had inflammation in eyes, had jaundice
diagnosed symptomarically by yellow eyes or afending the
faciliry with haemorrhage, A nurse screened the subjeces for
efigibility criteria and asked the pacients in participare, Oy
wamen whe provided free and informed wrrinen CrmETE
were finally recruited. Every subijecy wiis examingd inde-
pendently by each of the observers for clinical detecting of
anzemis through the three sequennial phases of sssessrment.

Seatistical analysis

In analysis we regrowped the clinical assessment of annemin
status by the abservers inm rwo levels, ansemic and non-
angemic, where the anaemic groap was formed by commhi-
ming three subygroups of anaemia, wiz. severe, miderste and
mild, As each subject was examrned by 12 olservers, we
emplaoyed the generulized estimating equatsons appraach o
logistic repression, which rakes inen account the fepeated
mEASured, to extmane senmifiviry, specificicy and 95% O, For
agreement among 12 ohservers in detecting anaemia st sach
phase of clinical assesment we used kappa for mulriple
Observers. {Fleiss 19811, For testmg the hypothesis that
incremental itroduction of methods improved the senss-
viviry and specificiry we divided the dataset into ansemic and
MO-anscmic groups sccording ro acnial harmoghobin level
and in each group analysed the discordant pairs between rwo
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sequential phases of assessment using McMNemar's ¥ with
1 &£ for paired sample. To compare the improvement in
sensitiviry in subsequent phases of assessment between
mildly and moderately anacmic subgroups, we used the
Z-tewt 10 compare the McMemar r*-values. We wused the
Spearman rank correlation coefficient (Conover 1980] o
summarize the relarionship between actual haemoglohin
level of the subjecrs and the cobour scale reading. Far
agreement in reading the coloar scale we used weighred
kappa brrween pairs of observers. Weighted kappa was used
in order to accommodate different degrees of disagresment
of reading the ordinal colowr scale by rhe observers, We
applied a weight of 1 for perfect agreement, 01,5 for
disagreement of one anit and 0 otherwise. Stats Sofrware &.0
(Seatacorp, 1999, Soara Stammtical Sofrware: release .0,
College Station, Texas, USA)} was wed in nnalygis.

Resubts

I thee firsr, second and third trimester we included 16, 101,
61 amaemic and 94, 86, and 78 non-anaemic subjecrs,
respectively. The emaller than planned number of snaemic
subjects in the firvt trimester theoretically reduced our
planned precision from 10% 0 13% in that group, We
excluded five subjects for an eye inflammaion, three
diagnosed for jaundice wnd rwe for umwillingness 1o have
their fmger pricked. Twelve observers made & toral of 5165
independent assessments for anaemis among 452 subjecrs,
The maximum number of subjects examined by an
abserver was 452 and rhe minimum wag 343

Characteristics of the subjecs

The mean age of all the subjeces was 23.2 years. The mean
haemoglobin bevel of 198 snaemic suhjeces was 10,0 il

{range = 7.7-10.9 gidl] and that of 254 non-anaemic
subjects was 12.1 gidl {range = | 1.0-15.0 gidl). OF the
ansemic subjecrs 45.4% were modernrely and 54.6% were

mildly ansemic,

Improvements m sensitivity, specificity and sgrecmenis
Sensitivities, specificities and agreements improved consis-
tently over the three sequential phases of clinical assess-
ment based on pallor, medical hissory and the colous scale
in cach cavegory of ansemia as seen in Tahle 1. Dierails of
mbularion for statistical test of significance are shows in
Table 2, where the numbers in the cells sre the numbers of
marched pair shservations.

Ar each phase of clinical amestment the ahservers
could detecr 2 higher propartion of anaemin smong
the maderate ansemic subgroup than amang the mild
ansemic subgroup (Table 1), Comparison of these
IMprOYEMEnts in sensitivity in subsequent phases of
assesament berween moderarely and milily ansemic
subgroups revealed no significant difference in the
iwm&mﬂuurmmhtl@ﬁhnﬂr
greater improvement from phase 1l w 1l in mildly
ansemic subjects [Pz} < (LOS),

Association of inacmia staras with physscal Symptomm

Among rhe anacmic subjecrs fatigue, dizzmess and palpi-
tation were reported by 9004, 118 and 28.8%, respect-
ively, as compared with 524, 13.0 and 4.7% among the
nofi-amaemmic, Each of these sympeoms was si

associated with ansemic s [Pri,) < 0.001], Fifty per
cent of the nnaemic women said they had consteakis in
daily acvivities compared with less than one in 10 {9.3%:)
among non-ansemic women; this relanomship remained

il 1}]

(1T}
Climical paiinr | + Medical hismry i1+ Cadowr scale

Tabde | Senmsvmy, specificity with $5%
Cl and agreement {kappa) for detocring
amaemia 4t theee seguential phases of

Semaltiviny percencage [97% )

Amarmia TiH TR

Hb = 11 gidl {Tla=Te1) (758808
Maderare snacmes £33 &

Hb = 7-i0 g'di (H0.7-B56)  (HES914)
Ed anacinas &18 67T

Hb s 10 & « 11 gidl ($P6-2E8.0)  [R4.3-TO.9}
Spacificity percestage (95% O}

Men-anaeme 760 BT

Hb s = 11 gigl TI8-TRO)  (ELB-BEA)
Kapps 0.50 Ch

amsrsument wxing clinical palhsr, medical

§19 histowry and g gidosar seale

(81 584 4|

F3.0
190,204 4

THE
[TLI-7E9)

LIk
B8 501 9)

Q.81
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Tabla 3 hhu:hdpq#.n-l:rﬁ.:rﬂul-u.hfmdﬂnﬂmhmmdqulmlmiﬁmﬁnﬂmﬂmm
amemics {wpecificicyd, from ja) Phase | oo Plhase [ and {b] Phase 11 5o Phase 10

& kmprovemant from Phass 1* to Plass i1
True anaemics True mon-anasmic
Dix (s Phaze 11 D m Phase 11
e in Pl | Anaemiic Mam-anaema: Ansrmic Mon.ansemic o
Anserms IEL k] Kid Lk
Men-anaemmc b k| W7 140 i
P { bl emar ) < [N 0.1
b Improvement From Pl BF 1 Phase g
True amssraics True snwr-amsemics
[¥x in Phaszg 1] DNx m Phass 111
e an Phase 11 Ansemic Mon-ansemic | Anwemic M- giinmme
Anaemi - £ 1701 L1 o7 MY
Pl ainiemi 166 i 4] 24
{1 Y P WP :—'I < 1.0] a ]

* Dy based on clinical pallor; ﬂﬂlhﬂdmﬂﬂlﬁﬂnﬂhlﬂﬂﬁdhhﬂﬁﬂhhndmﬁﬂhlmh.ﬂ:l Inmary and cehr sl

significant | Plziy) < 0.001] after controfling far burden of
daily hoosshold acriviries.

Correlation hetween Hb kevel and colour scale reading

The Spearman rank correlagion coefciens berwseen haemon-
globin level and the colour scale reading for conjuncrival
pallor was 0L68 (P < 0.001), For haemoglohin levels

= 11 pidl most amessors had coloor scale readings of % o
bl and for Hb > = 11 gfdl most read 10 or nhove
{Tahle 3},

Agreement among observers for reading the cobour scale

Weighted kappa berween pairs of observers for agreemens
in reading the ordinal cobour scale ranged berween (.46
and 0.83. For 52 of 65 possible pairs among 12 observers
this kappa value lay between (L61 and 0,80,

Dilstussion

Int this stuely, augmenting clindcal assessment of pallor
successively with medical hastory and the eobour scale
improved both the sensitivicy and specificiry in detecting
an3emis AMong pregrant wormen. The sgreement among
observers in assessing ansemia abio improved wuccessively,
Both the awrelanon of the colour scale messirements with
the scrual fsemaglobin concentrasion ind the agreement
among almervers for reading rhe scale were moderately
high.

Exzmining pallor at wine snstomical sees for detection
of ansemin, sir sbservers achievesl a sEnsinvity of 74%
and a specificity of 7T6% among pregrant women, which
are higher than those reparted by Nardone er al, (190} of
65% sensirivity and 1% specificity for the presence of
pallor at any mne of compmcriva, face ar palm among older
hospiralized whites. The improved sccuracy in our study

Table J Ferventage desrritwation of ordmal colour scale neading amang pregnamt women with varioes kewels of haemoglobin

Oirdinal colour scale reading

Hilb (gl " =6 7 # ¥ o N
=99 LE2] 4.1 421 180 T i 1%
100=10.% i baé (¥ 133 &0 FLF 123 1
11d=11% 1444 ¥ 1.0 % 155 6213 105
1L0=11.% b1 (18 ] I.& 4.0 [ R 557 259
= 11 562 - - 4.1 [N 5.7 X%
& TEG Bk Sopnce LS i3r
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may be o remdr of the inclusion of more anatomical sites
and an overall judgement of anaemia statue hased op
examination of differenr sites

Combining the presence of physical symproems from
medical hastory with the resubts of examinaticn of pallar
improved the sensitivity o 79% and specificity oo 839%. In
general, symproms of morbidities reprted by patients
during history taking are as valuable as those noted from
exnminations of professionaly (DeGowin 1944), re
ating miedical history also sugmented agreement amang
ohservers in detecting anaemin, Lking the printed coloar
scale in assessing conjunctival paflor appeared o add an
obiecrive element in clinical detecrion of ansemia that
Ieelped furrther imprave both sensitivery and specificity 1o &3
and 91%, respecrively, The coloar scile was albso useful in
raising agreement among ohservers, An imeirtant podn to
mate is that in each subsequenr phase of clinical ERSCiEMER]
relatively preaver improvement occurred in spevificity dhan
in sensitiviry. This reflects the improved ahility of each
BuCCessve phae to correctly diagnose non-ansemic sob-
jeets who were inaccurately disgnosed in the preceding
phase of amessment.

In our snady, it each phase of dindcal pssesement the
observers could herter detect moderate anscmia chan mild
anaemia, which confirms other study findings [Seroback
of al, 198R; Stobrifus ef af, 1999} thar clinkcal examinacion
i more scnaitive in identifying severe or moderate ansemis
than mild ansemia. However, we could also demanstrare
that incorporating the colour scale gave 2 relatively preares
improvement in identifying mild ansemia than maderste
anaemiz compared with assessmenr based on pallor and
medical history together. This fnding may have 4 pulblic
healrh implicanion of using our cobour scale for i ahility in
detecting anacmin ar carly stages when tumely reatmeny
may prevent further reduction of haemaglobin level,

The production of cur colour tine scale is samiple,
inexpensive and, after aimination, convenient 1o e in the
field, Thes codour scale can be reproduced locally at a
health faciliry with o personal compuster and phatn.
quality colour printer and thus is less dependent on 3
oentral wupply. One of the difficultics thar may arise in the
development of this colour scale s thar there may e @
vartation in printed outpur depending on the type ol pringey
and ies colour technology. Further studies should be carried
ot to investigate the exrent of such differences and the
effect of different colour scales on sensitiviry and specific-
iry. For the abuove rmasons, we recommend that Every tme
upon arrival of a sew basch of colour scales, training of the
beulth workers should tike place for “calibration” af the
wew scale i the community population. Seandardized mass
production may smplify the spplication of the colour
scale, even though this would mean some dependence an &

comral supply. Because of the associated problem of fading
of the printed cobours in the course of time, especially when
ised jn vhe field, the oser should carefully protect rhe scale
trom direer sunlight, Moreover, regular replscemeist of
scales may be sequired.

We selected anaemic and non-ansemic women in all
three trimesters and thos covered a full span of gestational
age boe validation of clinical diagnosis of anaemia. The
propartion of excluded subjects was low (ghous 2% and
they were disributed across all theee trimesters, W
inchuded a large number of observers for clinical amsess-
micre of every subject whereby the likelihaod of oheerver
bias was reduced. Examinarions perfarmed by paramedics
who work in the feld is also an advantage in that these
results may be applicable 1o the scrring of Baiegladesh, Oin
the other hand, in vair study the ohservers performed the
test having Freah kivwledpe smmediarely after rraimning,
which mighe have improved the results. In real ST
the acguracy iof clinical assessiment hy the poramedics may
decrrase over nime, especially in the ahsence of regular
examination of patienis; thos, weessonal iraining may he
NECERERry to maintmin thelr level of skills

The smplicarion af this study is that physical symproms
are useful in improving the accuracy of diagmoss of
anzemin and chould be included in the ITAinang program
of the bealth workers. The colour ring can abo improve
the sccuracy although training in its use will be requined.
Assimilating this training with the refresher-training
course of the health workers may help implement oair
method of clinical diagnosis of anpemia alomg with the
existing healfth care program. In countries where rEMHTCE
are limited, this simple technique may provide an effective
menns of diagnosis of anaemia particularly suited 1o use in
the Reld.
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Has directly observed treatment improved outcomes
for patients with tuberculosis in southern Thailand?
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Susmimary
treanment outcomes.

Hatynd, Somphiils, Tihaikawd
Dhevrmanr

CRIECTIVE To validare the pracice of directly pheerved trearment (BT el evaluate its effect oo

METHODS  This follow-ap study conducred in 24 districes in southern Theiland incladed 411 mew,
smear-positive, pulmonary nebercolosis (TH) patients who started meanment berween Fehruary and
Scpember | 999, Paricnes andéor their observers were interviewed about their actual DOT practice
during the first 2 months of erearment. Trearmens turcmmics were evaluared ar che end of thé seeand

mewith and ar the end of trearment.

RESULTS  CH 411 parents, 379 were 35
during rhe first 2 months. Adjnsted odds

igned o DOT bar only 63 practised serict DOT for every dose
ratios (ORs) for *‘po sputum conversion’ and *snsuccessful

creapmeent” were L1 (95% C1 0.6-2.1} and 1.3 (95% O 0.6-2.8), respectively, for those who practised

srriet DMOT pe. the resr,

CONCLUSIONS  Actual pracrsce of DXOT was quise different from whae was intenicled ur cthe sssigmment,
Practice of srict DOT during the firse 2 memths Wik nog associated with sputum conversion or treamment

success i this study area,

keywords miherculoss, dinecely observed frearment, compliance, treatment ourcome, Thailamd

correspondence Peichawan Pongrassami, Zonal Tuberculssia Centre 12, Amphur Muang, Yala
P00, Thailand, E-mail: ppetchi@oscoms.com

Introducthen

Thailand s amang rhe 23 countries which host 80% of the
estimated incident cases of muberculosis (TH) in the warld
(World Health Ovganizarion 200 1a}, amwd Thailand is
amang the 1) countries with the highest prevalence of
primary multidrug resistance (The WHOAUATLD Global
Projecr 1997}, The World Health Oirganization {WHO)
reviewed Thailand's Narional T Programme in 1995 and
faund low cure raves of 17-68% (Ministry of Pablic Health
1995), WHO (1999) thus recommended a Directiy
Observed Trearment, Short-conmse (DOTS) mrrategy, which
imvolves the following five elements: (1) ROvErTment
commitment, (1) case detection by gputam smear micro-
scopy, (3] sandardized short course regimen with DOT far
a1 least the initial 2 months, (4) unimterrupted supply of
qualified drug, and (§) ssandardized recording and report-

B H00 Bl Sones |5

ing system. A an elemens of DOTS, DT rmplies: that an
observer watches the parien: swallow the medicine with the
nim of improving patient compliance, which is consdered
the most serious problem in T conteal {Addington 1979,

The National TH Programeme has adapted the WHO)
wumﬂlwﬂmmdmmdlliﬂﬁmimhﬂhmr
2007 (Payanandana e af. 1999}, Since the implementation
of DOTS in 199, cure rates have improved,
bﬂdq-lndﬂhhwdt‘i'ﬂﬂmnfﬂﬂn{hﬁiﬂn
of Public Health 1999).

In epite of woeldwide implementation, the efficacy of
DﬂkaWiWhﬂddlﬂMLlﬂ
domized conrrodled eriaks have given opposite resulrs, and
mﬂmmhbﬂrprmﬂ:hlmhﬂ:nmldh
these studies (Zwarenstein of al. 1998; Kamolraranalul
of al, |99%; Zwarenstein ef al. 2000; Walley ot al. 2001). It
i expected to be difficuk to mainmin the inirind allocation

F
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of DOT awer several months, and analysis sccording to the
‘inpention-re-rreat’ principhe may leave a too limioed
exposure contrast to produce meaningful resules.

Because the we of DOT ohservers takes away resources
from oeher tasks, it is mponait 1o know if DOT works,
The aim of thes study is o quantify DOT in pracrice and to
extimare the effect of actual DOT practice om trestment
OIS,

Methods
Study design and population

We selected & group of patenrs currently diagnosed with
Th and followed them o document their acrual pracrice of
DOT and wrearmment outcomes. The stsdy area covered 2
populanion of abwmit 1.2 millicn in 24 districes in sisuriverm
Thailand.

Thrrmgh the TH registers ar the 22 governmental TR
clinics (one momal TB cenire, ane regional hospiral, chee
general hospitals and 17 community hospitals), we iden-
tified all 455 patsents who were comparible wirh WHO
defnithon of mew, smear-positive, pulmomary TH (Maher
er al, 1997}, and who stared mreatment berween | Februe
ary and A0 Seprember 1999,

Treatment

All the patients started the treatment with either dasly o
intermittent shom-course drug, regimens. The dazly regimen
combined & 2-manch initial phase of four drogs (iseniamid,
rfampicin, prrozinamide and ethamburol} and a 4 muomnah
continuanion phase of two drugs {isomiazid and rifampican).
A three-times per week mreamment with the same drog
conmbination was wsed anly fnr 21 patients who sgreed
fake the medicine ar the zonal TH centre, Acconding o
nanong| guidelies, the mrearment was evalusted by aputum
examinations af the end of the second, fifth and sierth
manths, If sputem sill conmined acid fasr baciils |AFS) at
the end of the second month, the miral phase was exvended
for | ar 2 more monath(s). For patients who could nog
toderare rhe standard wearment, the drg regunen Was
changed to o F-menth regimen without pyrazinamide of oo
an 1B-month regimen withoat rifampécin and pyrazina-
imide-

Initial assignment of DOT observer

The TH climc saff chase 3 DOT ohaetver with the parkent’s
agreement and recorded the information on the panent's
meatment card, The inisially assigned observers were
divided into three groups {Ministry of Public Health 1598):

I

health personnel {including staff members of TB climics,
ospiml wards and health centres); community members
!incmvﬂh' bealth volunteers, communicy leaders
and iz and family members {including both close and
distant relatives).

Soirrces of mformation

Data on exposure, ouwtcomes and potential confounders
were obeained from inerviews using structired quesnion-
naies and from medical records. The questionnaires were
pilot-tessed owice before sarming the dara colbection and
participants were ingerviewed at leass once and wp o Foor
timen during the sreatment, andior after the end of the
rreamment. The inferviewers were 24 health professionalks
wirking at the TB chinics involved in the study and the
first muthor {PoI%), who selected and raimed all inger-
viewers and supervised the inernew process. We
informesd the pasienms andior their ohservers ahoae the
aim of cur study, cunfirmed rheir verbal consem o be
interviewed, and emphasized the imporsance of the
answers befors intervicwing them during the clinic
artendance or the &d hoc home visit, Two cases wene
intervicwed salely by telephone because of misappming-
ment and parkenr migration.

Exposure vanasbles

Two types of DOT were defimed, DOT by the matal
axstgnment (sssigned DOT) and DOT in actual pracnce
{actual DOTL The paticnss mitially assigned to have any
types of obacyver were grouped as “assigned DOT, and
rhome without chesrver assygned a8 ‘assigned no DOT,

Tihe patients andior their ohservers were asked whether
the ubservers acrually watched the panents swalkow the
medicine during the firsc 2 months [stricy DOT), The less
strict practices, sk as just saying with the patient
during drug intake wichour wanching, preparing medicine
for patients, and reminding patients abour the drug,
intake were considered a8 ‘not mract DOT'. Theee cut-off
p’n‘lmtﬂimd:ﬁrtlhemul practice af st
DOT: (1) every dose i, some doses of never, (2] mene
tham 50% of the expecred doses v5 50 or less, and {3}
every dose or some doses vs. mever. We defined the
former group in each cut-off poinr as “aciual DOT” and
the latter group as “acrual no DOT", All definitions were
amalysed, bowever, we only presenn resules according o
the first eut-nff point

Outcome variables
We messured the effect of DOT using the followang mwo
endpoints: spulum Regative conversion ot the end of the
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second month, and treatment soccess &t the end of the
freatment. The WHD definitions of treasment sitcomes
idaher et al. 1997) were applied vo both endpoines.
Accordingly, we classified treacment ouicomes o six
mnieally exchmsive categorss: | 1) AFB-negative sputum &
thme of evaluation: [2) no AFB resalt a1 time of evalustiong
{3} AFB-positive sputum ar vime of evaluation; {4) death
{died of any cause before nme of evaluaton; (5] treatment
imrerrupaion for at least two consecurive monthsg and (6]
rramsderred ot v anacher TE dlinic with unknown sputom
redili.

Ai the end of the second monih, patients wha had AFB-
negative spumim were classified as “sputum conversion’, the
rest a8 “no sputum conversion”, Smidarly, patients who
received the full course of meatment and had AFE-negative
sputum or had no spatum resulr o1 the end of the tnament
wiere clossified as “trearment success”, the pesr as “unEwc-
wessful rrearment”.

Powential eonfoanders

Several potential confounders were comsadered und divided
imta three growps: (1) demographic and socio-economae
status (gender, age, marital s, ethnic growp, fwreneal
educamon, understanding Thad banguage, occupanan,
incoine, feasihility s be free from work or stady,
independence in travel and number of lving places); 124
health services provided (type of TB clinic, drug regimen,
and wse of ficed dose combinatiom]; and {3} disease
condition {initiz] weight, mial AFB resuly, minal drsg
resiszance, adverse drug effect, HIVIAIDS stans, and
associated discasssiconditpons including diabetes mellives,
cardiveascular disease, cerehmwvascular discase, liver cis-
rhosis, paychosis, aleohaolic consumprion, drog abuse and
imprisomment). The patients without mformarion oo
income or susceptihility tests were freated as separate
ErOups,

Variable selection and staristical anabysis

Univanate analyses were performed by Pearsan's chi-
square test, Only covarkares with at least marginal azsoc-
ation wirh rhe ouoome [4pUnImm COMVETSION 5. AT BT
comversion and successful treatment ps. unsucoessful
preatment) | Povakue < 0.2) were selected to be tested in the
models, as described in the following paragraph.

Four logistic regressson models with increasing nam-
bers of covpriates were apphied o determine rhe assoc-
atinn berween the exposure and rhe outcome (1) without
covariates, (2} with inclusion of the firsr group of
covariases, (3) with inchson of the Rrst and second
groups of covanates, and (4) with inclusion of all theee

€ N1 Balveed Somrce Lid

groups of covariares, For each step of adding rhe group
of covariates, only covariates with the following criteris
were reminesd in the model: (1) kaving significant
mssociation with the omcome (P < (LO5) or {2} having
margingl sssocistion with the outcome {P < 0.1} plus
leading to & change of more than 15% of OR for any
DOT comparison in the karger model, if removed. Once
2 wariable wap included, it was ok inchuded in the
following model 0 ensure comparability of the log
likeliboad.

The confounders for the cffect of each type of DOT
on eich outcome were controlled by multivariae anaky-
gig. The resubts were preseved 25 odds manios (OR) with
#5% comfidence intervals (Cls), We perfarmed rhe
likelihesid ratiee rest to check the spnificance of esch
covariate group i the msbels (Klemnbaem 19941, and
imed the Hnsmer-Lemeshaw statisgric 1o check rhe Ar of
the lngistic regression models (Hiosmer & Lemeshow
20005, |[A Povalue of less than (L0F was considered
sratbstigally significant in merpreting the resulving
models. All amalyses were carmeed out g STATA
iStaraClorp, 1999).

Resuicy

O the 455 panents who staried ireatment, 44 were
exchuded hecause the interviewers were wnnbbe o esealblnh
contact with themy or their BT observers. Compared with
the remmining pations, the excluded patients were younger
imedian age 1 15, 42 years), were more often HIV positive
or suffered from ALDS (27 ps. 11% ), ond had poorer
PreaTmEnt DulcoHmes {Sputum cemversion raie 37 vs T8
cure raie 30 vs. 75%).

The ‘remaining 411 patients were from 6 o #6 years of
age (miean 44 years, 95% Cl 42-46); and 75% were male.
O the 123 patiens who provided mformanon on income,
TE% camed less than the afficaal ‘minimal daily wage’ in
the study area (3-3.5 USS), Amang the 104 resved, 2%
{95% CI 1-3"%) had mulndrug resistance (nessstance (o af
leasr soninzid and rifampicing,

imitial DOT assigmment

Of the 411 patienms, 179 (92%1 had been mirially
awigned o any type of observer and the remaining 32
patients were not assigned to any, because they refused
to accepr one [1£), because o suitable observers wens
availahle (%) or both (5), DOT was more often ssssgned
0 patients who were female, who had a fiving parmer,
wha were treated at the zonal TB cevire, who used fxed
doss combination, or who had imial doug resstance
(Table 1).
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Owerall, only 68 of 411 patients (17%) practised strict
DOT in every dose during the fire 2 moaths, 97 of 393
patients with available mformation on the following
DOT duration practised for more than S0% of expected
doses (25%), whereas 154 af 411 (37%) patients ook
the medicine without being wetched by observers. Ol
379 patients assigned tn DOT, 65 (17%) pracrised sricy
DOT For every dose during the Frst 2 months, 93 of 362
patients with available informanion on the following
DOT duration practised lor more than 50% of expected
doses {26%), whereas 133 of 379 parients (15%) never
peacvised srict DOT. Practice of strice DOT fnr every
dose during the first 1 months was found mare eiften

among the patients who had lowes income, who could
be free from workistody, had any drug resistance, who
were HIV positive had AIDS ar other comorbidity, who
mrm'm others, who did not ese fixed-dose
combinagion, or who were reated ot the zonal TH cenire
[Table 1].

Treamment outcams

Owverall sputom conversion and treanment Bcoess rales
were 78 and 85%, respectively, Sputum conversion rates
were lower among male parienrs and those whn were
single, divarced or widowed. Treastment siccess rates were
lower armomg patients whi were muabie, Bhuiddiss, meser
rravelled abime, were mreared ar hospitals, did nor uee

Tabile @ lnitial [T ssssgnmew ansd acoual T pracice during dhe Brix 2 mumths by panem charaverisics
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fxed-dose combination, with HIVIAIDS ar with ocher
comarbidiny (dots noe shown).

Tahle 2 shows the proportions of all possible outcomes
at the end of the second month and ar the end of the
rrearment by type of DOT. Short- and long-term ourcomses
were differeny berween “acmual DOT and ‘aciual no DOTT
groups, nat between “sasigned DOT" and ‘sssigned no
DOT groups,

Mulrivariate analysia rosulis

Mo significant differences in fisk of no sparum conersion
were seen between DOT and Mo DOT groups, regardless
af [MOT rypes or staristacal models {Tables ¥ and 4}, Mabes
had approximately twice the odds of mo spubum conversin

s femle patients. Risks of no sputum conversion were
veduced to sbout half among the patients who had no
living parmmer or who travelled independently (Model 2).

Without the presence of covariates, DOT was posinively
associnmed with the chance of wearment success when dara
were snalysed according o the sssignment (Table 5), but
DOT had opposite effects when analysed sccording 1o the
actusl DOT pracrice (Table 6). Huwever, no association
wiast Tt berween DOT, either assigned or actual, snd
chance of treatment success after adjussment for potential
confosnders {Muodel 4 in Tables 5 and 6).

Hjhim approximarely four- 1o fivefold increased
rask of unesccessful treatment companed with women
(Modal 4). The risk of wnsnccessiul trearment was
approximately eight times higher amang those with HIV/

Table 3 Treanmons iasivimes ai the end isf the wootd manth and a1 the end o tie treaimes. Results are gen according the
assigned DFT ap the starr of mearment and the sonal DOT practhor durieg Hirst 2 mnniths 1ol the sresiment

Whhhpm

Type of

Tome of evaluston DOT  Group = AFD mepstive Mo AFBreuk APl posive  Desth  Defauls
At the end of Asupgned B DOFT 1 25 (TR A %4 LRI [RERY I 63
the nd manth DoT 3 2% (TR (i 39 110.3} 11 (2.6 (L)
Acnas|® Bo DOT M3 271 (790 {2955 LRI R 3409 CHLE ]

o7 [ 50 {714 1 (4.4) & (H.B) HAVLH) (AR

Tuzal 411 32 7R X2 (7.8 4 9.7 1L TiLT
A the endd Amigned Mo DOT 1 19 | 59.4) | 125 i 4 [1L51 S(156)
of the ereatment boT T 290 (Tadl iuﬂm LT 7.9 19 5.0
Acrualt b DOT M3 T {TTAN 30 (8.8) 4.2 (5.8  IliAN

(10h] | (4] 41 6180 #1332} | (1.5 14 e D2

Taral ERR T s o 1 ELELEY 1112} MBS MR

trly up = DEES, P = OO Ty aa = 1931, P = 0.001,

Table 3 Mmud‘mwnmniM'nﬂnmdqhh:mﬂﬁihﬂmmm‘ndp-dmm‘unmdu

ndiding waripos confunder grosps

R ﬂﬂlﬂmtnmmrl Crvverso T

Inchuded ramiable Cinempared grmip Madel | Blided 2 Ml 3
Assigned DOT DO T DT 1,00 ((LAZ-2401 0.9% (0.40-1.42} 08 (0A3-171)
Ciender Maleliensale - 236 [LIA-44T) 24 | 1.284.65)
Living parmes Mofhawimy, - 054 (03 1-0.9T) 058 {03340
Imdependence in fravel Yesino - 055 (340,91} 0,54 {10, 330,90
TH chinke® CHMGH-RH - | = 1,02 [0.59-1.75)

FTCGH-EH - - 0,48 (19122
Lo bikelibood -216.03 — I, <34
Diegrors aif freedom i 4 f

*H = commuraty hosparal, GH =Fﬂilmhm:MmLm—mﬂ“m _
+|:.-|m|.._-||nm.—i,r.i.,unm:uHumni-u.nlinna-ﬁurmﬂmmml-uﬂlhm
nﬂndmhhh-rrhlnu,hlud:ll=nﬂ1-w“nhmdm“mwirdhmriﬂ.ﬂi
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Thia 4 Mmﬁmmmﬁqﬂﬂm:ﬂnfﬁ:m.ﬂdhwmnWMmmrmmiﬁ:riﬁm

various confounder groups

oR lﬂimdnhmmﬁﬁ

Incimded variahle Compared gromp Model 1 Ioladnl 2 Model 3

Actual DOT [ Tino DT 136 oL TS-1.484) 100 [0 58207 I 20 ({632,249

Gender ddalefiemale - L4 (1.23—4.44) 240 (126457

Livimg partner Bstivailabie - 54 P35 LR EE L]

Indeperstence in ravel ¥ e - OLST (034095 05T (D3 3-0096)

TH climic CHAGH-RH - = L0 dia0=1.7T)
TTCGH-EH - - 048 {0, 19-1.20)

Lag fiketitosod -215.5% —207. 94 20621

[egrees af fresdom 1 4 #

*CH = communiry hospieal, GH = geeeral lespinal, BH = rﬂhﬂ-ll‘hqm:ll.nd_
FMidel 1 = crude analyss, Model 2 = Mudd 1 + demmraphie and
related 1o bealth servaces, Midel 4 = Model 3 + covariates rekaned or disease cond

AIDS, and approcemately rwobold for those wirh other
comarhidivy, By contrast, the risk of wnsuooessful rreat-
ment was reduced among parient whis travelled alone
{OR, = 0.2), and parsenrs whao were treased at a commuminy
hospital (OR = 0.4) or the gonal TR centre (OR = 0.1).

Discussiomn

We did not fnd & statzstically significant effecs of DOT on
SPUTIET CONYErSion OF 0N [eaimenl SICcess regardless of
whether DOT was analysed accoeding wo the inirial
assignment or socording to what was repuortedd by the
patients andior their observers. A bower chance of sputum
conversion wat seen among male patients, patients who
had a lving parmer, or who sever trovelled alone,
Furthermre, male pationrs, who never rravelled alone,

= ponal TH comdre,
civenriares, Madil 1= Mgl I & covariates
. Bold indicates F < MRS

whi were treared ar o generaliregional hospital, and
patienss with HIVIAIDS, or arher comorbidiny, il weiarse
chances Iﬂ EERNENT S00ESL,

The Cenrers for Discase Contmol and Prevennon in the
United {US Deparmment of Health & Haman
Services 1 and WHO 1994, 1995, 1997, 1999) have
tecommended DOT for all T patients hecause it is
diffcult 1o predicy whether a patient will fullow the
trearment. They have done so withour requesting DOT o
be evaluated in pracice mcluding measusrement of the
adherence 1o the DOT primciple, Our fimdings show thar
scmual DOT practice could he very different from the
intended assignment, The resad also calks for causion when
interpreting the results of the four randomized conrmlled
trials analysed accocding to the “istention-to-reat” princi-
ple and withaur informanon on scrual DOT practice

Tabebis & Chalcds vt of ‘unsnceessbul treatnsem” fior *sssigmed- DO e “ussagned na DOT™ groups aftes addeng varios comounder groaps

(N |95% C1) of umssccesstel

1
=

Inchaded varmble Comparcd groiip Paddel | Bdieded 3 Muulel 4
Assigned DOT DT DOT AT (0L 18-0.57) mmw 052 021-132) 045 (L17-117)
Ginder MaloTemale = 4901 W BAT (LII-1408) 433 (162-11.56)
Erthuas group Ml i Wkl his - Oudd (D25-0,79) 040 (D22-0.78) 054 (D2E-1.05)
Independence m wavel  Yeshw - 028 (0130421 020 (011037} 0.2 0.11-0.40)
T clinic® CHIGH-RH + - 046 (024-0.80) 0,44 (0.22-0.58)
ZTCOHRH - - BLAS (0UM-0.56) 010 (0.02-0.40)
HIWIALLS Yeshno = - - B AT (3. 74-17.60
Orthier oo mearidaty s - - - 140 (122470
Lo likelibaod 174,18 15421 - 14027 -131.40
Degrees wf freedom | 4 fi L]

"‘"-:H—:mmuﬂwhqﬁnl.lﬂi-w:”_pﬁhﬂﬂquiﬂuﬂ_'i.mtﬂlﬂ“m
1Hddlntﬁd=mhimﬂﬂ1-hluﬁil-ﬁmﬁtﬂmmnuﬂi—mudﬁlawmu
l:l.nrdmhhhuﬁm.hhﬂinumﬂj+:miﬂuﬂhndmﬂwwm!4ﬂ.ﬂj-
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Table § Okids ratios of ‘unsscoesshal treatment” for "scnsal DOT o “schsal ng DOT" groups alver addding various confounder grosps

OR 195% G ol wnuscosshdl measmeert

imchudet varahle Compared groap Maoded 1 | hod=f 3 beladel 4
Actual DOT [OTieo DOT 115 (105406 LI9BER3A3 L6 {077-2.35)  1.28 (0.58-2.83
Crender hisleffemale - 509 (105-12.880 576 (LIR-14.58] 482 (L.TI-1133)
Frhmic group Bl il B usd dhis =1 AT (O340 R4) 0,40 {0234 Ta) 055 (0.29-1,06]
Indepradence mmmvel  Yeslna - 026 LT a9 023 {0, 12-4043) 022 010451
TR climie® CHAGH:EH - - 043 (023081 0.0 (D20-0.79)
FTCGHAH et = A2 pO3-mAT) 008 {0L02-D.32)
HIVIAITE ¥ ealing = & = TAT | Ad-16.34
Dhtheer comviirtiidiny ¥ eulam - = = T (L2577
Loy, Ikl il 17342 =5 —laR 1S —132. 50
[hogress of Freedom i 4 # ]

*{H = cxwmmsiiiny hospital, £H = general hospmal, BH = repional mm = ponal TH centre
tModel | = crinke analysis, Moded 3 = Madel | « demmmraphle snd socio-scossmic covanaces, Model 3 = Midel 1 + covanate
redared oo health services, Misdel 4 = Mandel 3 = covarianes rebgmsd o ﬁ_-ﬂﬂhﬂ Bkl mmuficares 1" < (U0,

{Lowarensiein of al. 1998; Kamolratanakul ef af, 199%
Twarenstein e al. 2000 Walley &f &, 2001 ), The effect
mensures of these studies are likely hizsed by a difference
between initlal asignment and sctual pracice.

Balasubramanian ef al, (2000] were the first 1o reporn
whether patierts eravelbed to the clinic and received the
medicine, a5 recorded by health workers, They found thar
37% of 200 patients did not recesve DOT and ourcomes
amang this group were significanily wore than those who
received DOT. However, they did not provide information
on whether acrual DOT was practised amemg those whe
came, Accordingly, the proportion of not receiving DOT in
rhis study may nar he readily comparable with the
proporton of no DOT practice among those assigned o
DT in our study [35%), As indicaved in our study, many
risk Facvors confoanded the associntion berween DOT and
freatment purcrnes. Hence, the mrend toward worse
outcomes nmong those who did not. recelve DOT or were
not assigned to DOT should aor be considered reliable
evidence of DOT benefis.

Regardless of the cut-aff posmt used o classify the acrusl
practice of DOT (data not gharwn), the non-significant
assnciation of DOT and ourcones and the independent
predicrors remained the same. This findmg challenges pot
only the policy of universal DOT (Bailey & Sharharo 1988;
Anna 1993; Salomon et al. 1997; Weis 1997; Bayer of ol
1998%; Heymann of al. 1998), bur alse the recnmmendéd
period of applying DOT (World Health Organizarion
1999). Although the results may reflect selecrion tnas of
uncomerolled econfounding, the resuls do not rule our that
the practice of DOT during the frst 1 months may be
counter-productive for some and insufficient for orhers,
parricularty for the long-remm ooecome.

& 000 Mkl Soance Lid

On the other hand, the iailure w hned signifcans
effects of DOT suppoms the experience-based conclusion
that ‘DOT & not panacea’ (Fujiwara f al. 1997) bur
DOT may be & pant of good case management to
support TH patients to achieve cure (Word Healh
Organizarion 200 1h),

By wsing observational studics in setings where the
DOTS programme has been unplemented, we faced an
expecred lack of comparability berween the DOT and
MNe-DOT groups. We used bogistic regression mdels
with different number of covariate groups in areemps o
determine the eonfounding effect of cach group and
finally ro adiist for the lack of comparability ar basehne.
“Withowt randamization, we cannot be sure thar the DOT
and Ne-DXOT groups are comparable, even after adjus-
mem for the indloded confounders. The study was alsn
anglysed wwing the confounder score approach as des-
cribed by Miestsnen {1976} in oeder to make the control
of porential confounding more efficient amd 10 examine
resubes 2t o fupction of haseline risks. The results were
virtually snchanged and the etfect measare were rather
similar in the dilferent risk groups (dara ot shownd.
Randdmised trials will noc solve the problem of com-
pliance to the DOT peinciple. Practical problems and the

rights b0 choose the resrment modalicy they
prefier will prohably limir the sciennific value of o
ramdbomised rial that aims s quandifying the effect of
DOT. During the course of treatment, the patients may
gain insight into their own ability o manage the
trestment and may move out of the DOT growp that
would béas the comparion in disfavour of the DOT
group, One should therefore not disregard the DOT
principle on the hasis of our findings but take the resals

FEE]




Tropical Medicine and Inesrnanonal Heslch

VOLUME 7 MO § PP LTI-LTH MARCH 1000

P. Pungrassami &f ol Ham DOT improved cuteomes for TH patisnts in Thallnsd?

a8 4 reason for cawnon, Ay DOT services should iy o
identify the patents who sctually will benefin from the
DOT prnciple and the panents who can manage the
drug intake on their own,

Although weveral sieps were mhken o examine DOT
pracrice, the study may still be subjecy 10 exposure
misclasithcarion, DOT pracrios could be over-uated in the
interviews because patient and observers saw interviewers
a5 part of the health personnel. We also miss DOT
wnfosmation on 44 czees who moee aften miterrupred the
rreatment |20 1 8% and if they mostly were Mo-DOT
group, we may underesrimare the beneficial effecr of DOT.

In conclusion, we fuund no significant mprovement in
the pregnosis for those who practised ROT as par of cheir
rrearment for pulmemary TB. Tuberculosis contral pro-
grammes shoukd probably not focus an DOT wirhain
srrengthening other strategics of good parient management.
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