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CHAPTER I: !ntroduct1on 

The aangladesh Rucal Advancement Committee (BRAC) is a QUlti-

sectoral rural develop~enc organisatlon ded1cated to the socio-

econOQlC up1lftment of the rural poor oi Bangiadesb. Pounded and 

managed ent1rely by the Bangladeshis, BRAC has been wor~~g on 

.. 

d1fferent development progra~es ~1th innovat1ve approaches . As a 

core ~rt of SRAC , the Resea~cb and Evaluat1on Divis1on (RED) bas been 

prov1d1ng appropriate baseline information anu analysis of che multi ­

dimensional proJects since 1975. The Division prep3res project 

assessments, undertakes baseline surveys and conduces research on 

social and economic problems faced by the peO?le of rural Bangladesh 

(BRAC , l987a) . The D1vis1on bas recently undert~ken a research on toe 

acceptabllity and safety of rice-based oral rebydrac1on salt (ORS) fo r 

d1atrho~a from January 1981 . Th~ field of ~ne r~earch 1s div1ded 

i nto tbtee parts , viz . , (1) Baseline Survey , (2) Imple~:~en::ation of a 

programme of t eaching t be mothers on tbe pce~rat1or. ana use of rice-

based and gur- based ORS , and (3) Pollow-cp sun.eys. Tr.e cesea · ::b is 

be1n9 done 1n tbcei? On1ons of Jaipurhat distr!ct (formerly Bog ra 
ot 

d1str1cc). Th1s 1s an inter1m report on the pr09r~e 1mplementat1on 

part of tbe f1eld research, 

O\AP'l'£R. U ~ Dianboea • OR'r and itice-based ORS 

D1arrnoea 1s a majo~ cause of ~r~allty, ~~rbidltY and 

QainUtrltlon 1n oevelop1ns countries par:icula~iy !D cn11cren . 

Between 5-10 m1ll 1on peopl~ are es:!~teo to d1e fro~ o1~crn~eal 

-------------------~-------------------------------------------------
Tn1s lntertc report bas oeen )oint!y preparea oy :>r. i. . I·:.R . 
Cnowanury ana Hr . f' . Ranm . Ochers vno are 01 reetl y 1nvol veec ..,.1 tn 
tn1s scudy are Hr . J . Anmed and Mr . S. R. Cncwdnury. 
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• 
• diseases every year (Walsh and warren, 1979) and 1t Js greatest in 

children under 2 years of age (snyder and Herson, 1982). In Bangladesh 

alone, m.ore th.an 250 1 000 die from it every year most of whom are 

cb1ldren under 5 years of age (Guerrant and cash, 1973). Bet~een 3-5 

billion diarrhoea infections are estimated to occur in developing 

countues every year (Nalsb and warren, 1979). Diarrhoea is t.he most 

common illness Ln rural Bangladebb aft.er respiratory tract Lllnesses 

(Rlack , Brown, et al., l982l and the CPrbidity cates ace highest in 

young children with 39 ~rc~nt ot all diarrhoea oeing exp~rienced by 

children under 5 yeats or age (Chen, 1~7$). The interaet1on be~veen 

diarrhoea and malnutrlt:on 1s well documented in Bangladesh and 

elsewhere . Diarrhoea 1s ::b~ mosc common illness of nutri;;.1onal 

Uip<>rtance (Roode, 1978) . 

The best therapy for almost all types of diarrhoea is to replace 

what is lost in the s tool (~bowdbury, l98o). !t is littely t hat from 

t1me Lmmemorial people nave oeen practicing oral fluid therapy •at 

least in order to quench thirst ' (Finbcrs, 1980} . T~~ ~irst use of 

oral flu~d ~~ ~ treatour.t ~~t~od of diarcb~e~ ~ac fi:$ r ~epocted as 

early as 1832 (Lancet, 1832}. Since then flu~:! taera!:)}' has !:leen u::e::J 

sporadica~ly until t~e discovery of its sc1entific ~asis in recent 
• 

t~mes • 

Based on resea :-cn iuJ:ilrogs , t.he lil'c.:lC:: !iea!o:l; orc;ranl!Hit:.lon (WBO) 
. 

suggested a formula tor 0~~ ~~icn, accora1ng to ~::jc~~or~, ~as 

'su1table f~r most c~s~~ of ~arrboea cegardi~~£ ~f e~~ology or age of 

formula and the follo~~ns one ~snow sugges:eci CA~onygoua. 1984). 

----------------------------------... ---··-------------------------
* For a dlscuss1on on 1:t1e hlstory of f!u1.d tflera?~'• see 'Ch-:»wdnury, 

1986} . 
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Table 1: rormula of ORS ~uggcstcd by World Health Organ1sat~on. 

i:21llR.QSit~OO ~Q!LL L ugj~ lli:w.t Cgcamsl 

Sod1WD 90 Sodium Chloride 3 . 5 
Chlonde 80 TrisodiUII Clt rates 2 . 9 
Potass1u111 20 POtaSSlUQ cblor1de 1.5 
81carbonate 30 Clucos~ 20 . 0 
Glucose 111 
Water 1 lltre Water 1 litre 

PaCkets of ORS conta1n1ng these ingred1ents (called 'the complete 

formula') have been promoted in many diacrboea control programmes. 

Because of l1m1tat1ons w1th the~e packets , such as log1stics and cost , 

several progragmes have used an 'incomplete tormula' 111ean1ng that the 

ORS conta~ns only the essential ingredients such as sod1um chloride, 

glucose (or sucrose) and water . Tbe prograQJie run by the Bangladesh 

Rural Advancement Co~ttee (BBAC) belongs to tbe later category. 

Research on ORS, however, has not stoppeo . Sc1ent1sts have ~ en 

look1ng for a St1ll better ORS (Kabalanabis et al., 1975) . Re~nn • 

d1scover1es have found that the use of r1ce powder 1n place of ql e 

is as effectlve as a glucose-na= d RS and, at the same, has the 

follow1ng aod1t1or.al advantages (Holla , et al . , 1985; Patra et al . , 

1982). 

al decreases st:~1 output 

o) decreases tne durat1on of 01arrhoea 

c) reauces the volume or vo~tus; and 

a) prov1cies e=tra ca~or.e . 

Toe In•ernatlonal Centre foe D~arrnoeal D1sease Research, 

Bang1adeso c:CDDR,BI nee aeen u 1ng tnts new ORS 1n lts tr~atment 

) 
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facilities for the last few years with good results . This has also 

been tried 1n a s~all co~unity trial in Chandpur, Bangladesh, v1th 

pro~sing results (Rahman , et al., 19SS) . 

Earl1er r~search done oy BRAC found that a reason ior the 

infrequent use of lobon-gur ORS was that people considered lt to be 

ineffective as it •did not stop diarrhoea • (Chowdhury , 1986) . \-lith 

the above extra ~ualities of this new 1nnovation, parttcularly that lt 

reduces the stool volume and duration of diarrhoea, BRAC saw a great 

potential 1n its use by the people . However, most tr1als w1ta th1s 

ORS was clLnic-based and little was known about 1cs acceptaotlity by 

mothers as well as their abllity of making this oas. Before embarx1ng 

on Wlth a larger programme, BRAC wanted to do a p1lot research to f1nd 

out answers to certa1n specific questions related to 1ts feasib1l1ty . 

Pre-Research At Laxcipur 

In order to find out a methodology of teacn1ng cue preparat1on 

and use of rtce-based ORS to motaers, a pre-research was carried out 

in two v1l1ages of Laxmipur dtstrict . This stucy was done oy a :cam 

of 1 staff - 5 female and 2 male - aii of woom were tca1neo at 

ICDOR,B on rtce-based ORS. The followtng quesc1ons were addressed 

through tnls pre-researcn: 

1. Wnat should be tbe formula for r1ce-ons (R-DP$)? 
Bow cucb of salt, rice and water? 

2 . woat ~s the cetnod or pr~yurot1on~ Co~ _cr.s cnc ~~ture to 
be boiled? 

3. ao~ tbe ~others v1ll oe taught ? 
Inolvtdua.ly or 1n group? 

If 1n group , snou~d everyone 10 tne group o~ askec tc 
prepare :ne R-DRS or only one fro~ tne ~rOU? p:e?ares and 
otners observe how lt 1s aone? 

4. \too supp-les tne l.ngredlents-mocners or SRAC von:er£~ 
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s. What type of rice to be used in teaching: rice-powder, 
parboiled rice or unboiled r1ce? 

• 

On the basis of thls pee-study which was done on 995 households 

and included teaching by different methods and formulae, and 

monitoring of the outcome, tbe follow1ng formula was arrived at . 

Lobon (co~on table salt) - 1 pinch 

Rice - 1 fistful 

Water - 10 cboata~ (ap?rox . SC3cc) 

The following steps are necessary to ma.:e and use the R-ORS: 

step 1: f.leasure one fistful of rice (any variety) 

2: SOak ~t 1n watc~ fo: soQetime (appro=imately S ~nutes) 

3: Smash and paste th~s soaked r1ce 1n a pre-clean~d • pata• 
(gr1nding bed ~de ~f sto~e) 

4 : M1x t~1s p4ste w1tt, 10 cbhatak (a??•o~i~ely 583 cc) of 
dr1nking vater and st1r 

S : Boll it until the fitst bubble 

• 

o: Cool it down and add one 3-finger pinch of lobon (common taole 
sale) s.1d st4c w~ll 

7: Give it to ~he pat!ent. 

• 
As pe• til£ 1:1:cc:: B!'.l!C policy , ir \las dr::;.ceo -:o do the teaching 

of R-DRS to mothers oni~· 1n gr:oups. 9owever, ;:oO!adcnng cne time 

taken, it vas decided t o ~sr. only one mother co orepare it 1n fran~ of 

---·------------------------
• As pract 1ced 10 1 cs na:: 1or.-v1de ORT i -o:>.Jn-gu; , :ectcrur.~ prog rae:." . 



Bangladesh have revealed that .ore than 80\ of households have any 

variety of rice . So, it vas decided not to supply the r1ce or other 

ingredients for making the R-oRS dur1ng teaching. 

Although it takes longer time to paste, parboiled r1ce vas 

preferred by BRAC workers in shoving the preparation metbods to 

mothers in viev of its popular uae and availability in most pact of 

Bangladesh . However , 1t vas decided to procote any type of rice aa 

well as pre-grounded rice (rice powder) for ma~1ng R-oRS at home. 

CBAPTER III: Tbe Joypurbat Co=awaity !'riala A Comparison of Rice-baaed 
and Gur-based ORS 

IH7RODOC%JOY 

Tbe Bangladesh Rural Advancement Co.mittee (BRAC) baa been 

conducting a progra-.e of teaching a seven- point message on ORT to 

mothers in tural Bangladesh since 1980. The message includes a aetbod 

of aaking an oral rebydrat1on salt (ORS) aolut10n Vltb home 

1ngredienta. Tb1s solut1on is .ade by ad~ng a p1ncb of lob9n (comaon 

table salt) and a fistfUl of ~ (unrefined brown sugar) to a half 

~ (467 cc) of drinking water followed by stirr1ng. Pemale field 

workers v1s1t eacb household in the v1llage and teach the aeven- po1nt 

message to mothers. More tban three quarters of the rural households 

of Bangladech have already been Yis1ted and taught.the .essage (BRAC, 

1987). Hon1tor1ng and evaluat1on results speak of encourag1ng 

results , pact1cularly with respect to tne cetent1on of knovledge. 

Although the usage of tbe method in case of severe watery diarrhoea 

vas encourag1ng, 1t vas not the s~e for m1ld to moderate vatecy and 

dysenter1c d1arrhoea. A good number of evaluat1ons have been done on 
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this prograa=e and a list is included in the 

this report. 

eference at the back of 

As .entioned in the earlier chapter, the p • ent1als of the newly 

discovered r1ce-based ORS wes rccoqnised by BRAC nd 1t decided to 

carry out a ptlot research on the feasibility of t~ 1chlng this method 

to the commun1ty LD a way alailac to lobon-gu r ORS t •aching and 

c0111pare the outco- \nth that of lobon-911r ORS . In tb.ls chapter, ve 

vtll particularly deal v1th the progress made so far in carrying out 

this research as vell as present the methodology and so~ 1n1tlal 

results . 

OBJECTIVES 

The follovtng are the objectives of this research. 

1. To compare the COIIIIP08lt1on of the nce-bued and gur-baaed 

ORS prepared by 1110tbera at bo-. 
2. To compare the usage of the rice-baaed and guc-based ORS in 

different types of diarrhoea. 

3. To co::a:?ere the attitude of 110thers tova rda nee-based and 

gur-oased ORS. 

•. To compare tbe progr&J~~Mtic aspecu (such os a.1110unc of ttM 

token to teach a ~other, problems 1n teaching, avoilabilltty 

of tngredtents and instruments, etc.) related to teachtng of 

• r tee-based and gur-based OBS. 

S. To compare tbe costs of teaching rtce- oased and gur- oased 

ORS. 

Clearly, our endeavour 1a not to compare tbe rela~ve 

effecttveness of these tvo types of ORS 1n reductng stool volume or 

the duratton of d1arrhoea . 

7 
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Study Design 

A three-cell study vas designed. each ce11 consisted of an union 

and different tceaU~ellts (education) \Ieee given in each as follows: 

Onion 1 : ~others vere taught ~he seven points diarrhoea 
message, promot~g the use of loboo-guc ORS 
(henceforth called G-<>P'.S uni.on) 

Onion 2 : ~othets were taught tbe seven poinndia~choea me~age, 
pcomot1ng the use of rice-based ORS (henceforth called 
a-oRS onion) 

Uni.on 3 : Mothers were taugbt the ccvcn po1ncs diarrhoea ~~~essage, 
promoting the use of both lobon-gur ORS and rice-based 
ORS (henceforth called ' combined' union) . 

A base~ine surve¥ 1 teaching of the ORS (the •seven po1nts•) and 

follo~-up surveys 1nclud1ng 1ndepth village case studies are the f1eld 

activ1t1es foe this research. We vill deal part1cularly w1th the 

teaching programme in this report. 

Selecdoo ~ 1ZDJ..Qllli 

were: 

There vere a nucbec of criteria for selecting the unions which 

1. Tne un1ons will be situated V1tbin a distr1ct, preferably 
vithin or adJoining upazi~as (for comparab1lit¥) 

2. 'l'!:le unions have not been covered by the BRAC lobon-gur ORS 
teaching programme -

3. 'Sbeel-pata' (1nd1geneous grind1ng stone and roller aade of 
stone) is pupularly used for gr1nd~ng sp~ces* . 

Cons~oer1ng tnese cc1ce~la, the tollow1ng un1oos vere selected: 

-------------------------------------------------------, * It 1s essential to ~ve 1t !not necessarily in every bouseboldl 
ir. order to ground and paste tbe c1ce . So~ area~, such as 
111tbap~utur 1n Rangpur dJ.strict, vere found vhere cloy-made 'a>beel 
pata' are used . It 1s, bowever, not po$sJ.ble to ground and 
paste the r1ce 1n a clay- made 'sheel pata• . 

8 
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Tlble 2: Selected unions for G-ORS and R-oRS study 

D..i,st oct Opauh llai.20- ~m.em 

1. Joypurhat Joypurhat Ohnlahilr G-ORS 

2 . • • Bbadsba Coniliined 

3. • Khetlal Baratara a-oas 

Tl::e !'1.r:ot t:-~at=nt , v1z. , the teaclu.ng of lobon-sur ORS, was 

rando~y allocat~ to Dbalahar wnion. ~~ Bbadsba was geographically 

1.n between Barataca and Dhalahac union~, this was selected for both 

lobon-guc OR$ and rice-based ORS teaching. Consequently, Baratara was 

given rice-based 0?~ . 

A basellne survey was carried out in each household of all the 
• 

selected unions . As so~e un1.ons had ~ore than 2,500 households , the 

basell.ne survey was carriea out in about 2,500 households in each 

union making a total ot 7 , 500 households in three unions. In tbl.& 

survey, l.nfocgut•on on a number of items were collected such as: 

demographic and soc1.o-economic bac~sround of the populat1.on; d1arrhoea ... 
1ncidence (by the four folk types ) last two weeks and treatment used 

and; ava1lab1.llty of insred1ents for c-ons and R-oRS (such as guc, 

sugar, r1.ce, rice-powder , •sheel-pata• etc. ) . 

The actual survey ~as conducted on 7,543 hous~holds in oO 

Vlllages o: tbe ~hree unions. A pre-tested questionna1re was used. 

Before the basei1ne survey, the bousenolds (7 ,543) were l1sted and 

Vl.llage ske:cb-maps ~ere prepared. T~ere were ~hree ;eacs of fegale 
---------------------~------------------------------------------------
# Tb1s ~~s t~ten to be ~ ~n1.mum cize to find re11ab~~ ~nfvrroat1.on on 

usage of ORS (Chowdhury, 1986). 

•• As found by (Chowdhury, 1986). 
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1nrervi~wer~, one each for ~o un1on, and each supecv1sed by a male 

supecv1r.or. The wnole baseline ~utv~y look appro~imatriy one month 

co:npl£:te. 

~ UACB!HG 0~ OBT 

As soon as the basel1ne survey was complecea, the teacb1n9 of t~ 

seven po1nts mes~age was start~a in tne three un1ons. Separate 

cessa9es were us~o Lor G-c~ . R-Ol~ ar.c • como!ne~· an•ons, 

part1culacly tne prepacat~on of the ORS. The ceven po1nt mes~dges 

nave been gi7en 10 Appen~ix 1, ~ and 3. 

Suular to .:he l:.Eisel~ne su.-vey, tbree tea;:u; of llca:cb llorkers 

(b~si were useo tor ceacbJnq, one 1n eac~ union. uepenoins on the 

t!~e n~ed~ to teach a par:ic~l~r ~ecbod, t~c com?OSl~:on of the tea 

var1ed. F1ve ~s :or G-oRS union, G 1n R-oRS and 7 for 'Comb~ned ' 

un1on were n1red ior the puzpose of teacn1ng. Eacn team also had twc 

male Progr~.t'!l.? Or<;liini.:iers ( pOs) and a c.o!)l:. 'l'ne scn1or PO \laS 1n 

char<.Je of :he tea.._ . The Blls and POs «ere :ra_ned for f!ve da!'s by thE 

senior sta-:=t v~ 81'-AC ''" tt\e SC!Yen ?tH:\!:. i:l'.!SSal$1!. E.'lcl. t~ae. ::!.~o 

included :!lis wilo were trained fo::- ::n~ pre-s::u::~· a: Li:::ntpu~ {see 

earller cha?terl by ICDDR,3. Tt toot~ ePou: -::\Jo mon::.:.:: to coJ!!t)!ete tbf 

teacning. 

A~tnough che bdselJne survey was condu~~e6 on:y ~n 1,S43 

bousenolas. th~ ::.eacn1n9 progr~e, nuwevec, ~nclud~~ a!! ~ouseoolds 

of tne un1ons. The core of the reacn1n9 pro~:~e vas a s1mp~e , 

conc1se out compcenens1ve oessa9e ca-~ed :ne seven ~o1n::s t~ Re~e~r, 

as me.,: io:-~<":i e.a:He:, \:n~ch .lS cons~ciereo :a oe su!i~c1ent co treat 

~ost ::.ype~ of d1acrnoea a::. nome. To1s messa3e !l~~ o~~n ld~?:ect from a 
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similar message developed by BRAC for its ORT programme and are given 

in Ap?endix 1, 2 and 3 . 

The aws visited a village and organised group teaching of the 

seven polnts . In a small partnership of two HWs, one organ~sed a 

oaxim~ of 5 moth~rs in one place while the other imparted the 

teaching using te~ching aids such as flip charts . A similar 

methodology wa~ used in each union, for comparab1l~ty. After the 

teach1ng was completed, the ffiis asked one mother from amongst the 

group to prepare the ORS (G-QRS o r R-oRS or both depending on the -union) . Tile H7ls illso helped the mother , if she was not sure what to 

do . In actual situatton, all tne other mothers also part1c~p~ted in 

helping the1r compatr~ot prepare it in front of tne Uh·. hll ~tbers, 

howevc:, brou~ht :hei: own watet pots to be shown the measurement of 

water . Once tbe demonsrra~1on of prepGration wa& co~leted , tbe BWs 

asked each mot~er and children around to taste the ORS . Tbe uw then 

repeated the whole teacbins aga1n , this t~me Dy a~king que~1ons, to 

make sure that ev~ry motbc: understooj 1t correctly . After tbe 

com?letion of a sessio."l vi::h a group ot' ~t.nen:, tt.e aw <~rore do-.m the 

names and addresse.3 of all mothers ~o~no \.'ere taugb:, ar.d -:ben left the 

plec:e for another session \~ith anocber group of ii!Others. 

The POs had other ~o~ork. aefore the vis•t to a vi~lage by BWs, 

tbe POs vtsited that •t!la;e to meet 'illage el~res and otber people 

1n order to create a congcr.1al env!ronoent. Durtng rhe teacn1ng also, 

one PO remained in the v1llage to q1ve the aws any support . Toe POs 

a~so visited !o:al e:lucationa!. inct:.tutlons suc:b as pru:.ary a11d 

secon:la:y :.c:!lools to tt!acb the students and 1nform the ceacbers abour 

::~e p:ogra~. They a!so contacted other male me~ers of :he 

commun1ty through meet~ngs and s~nars at mosques , bazars and w1tb 

12 



• 
v:.ll11c;•· d::~:tors. .\;:a rt fro11 tht- 3bove, the Klls and POs also looked 

for d!arrhoea pat!ents dunr.g ti.C!r visit to the v1!!.~c;es .-.nd treated 

thea wi:b ORS. Heetlngs cf \'lll~c;ers were orczani Ged 1n the presence 

the BH:s. 

~h~ qual1ty ci teacc!ng was ~nitcreo efte~ d r~r.tb of teaching. 

•:ost cf the r ... on!::c: inc; procedure:: follo1·ed bj• i<kl'.C ior J.ts ORT 

A raon1.tors ' teaJOI was formed t he eel:!bers o:: 1:b1cb were all female 

except the ~upe~Vl~Or wno vas a ~le. F1ve percent MOtbers who were 

taught tr.e £e\•en points ce~sage were selectecl at random and the 

mon1tocs \'!!:1 ted thee a t thel r hor.e addres::.e:o to cnt=ci< toe retention 

of knowledge aoout the seven po~nts as well aR the!r ab1l1ty of 

preporln:J .ln Qi'.S iG-or.s or R-oR.S or botll <lept:ndu,g on tnf: un1onl. 'i'be 

cothers were asked quest1ons related to the seven points and g raded 

accora!ng t o ::ne11 answers on a scLle of 0 tn lC as follows: 

A: Scored 10 po1nts and could prepare toe ORS correctly 

B: S~ore~ 7 to 9.5 and could prepare tne CRS correctly 

C: Sco:-ed _ess than 7 po!nts and could prepare tne ORS 
:..·~:.cc..~-Y 

• -:z 



analysed for chloc1de at the ICDOR,B, Dhaka . Ten percent of the 

sas:~ples were ctlso analysed for sod1um, ?Qtass1um and glucose. lie w1ll 

present re~ults fro~ tb1s monitor1n9 1n the followtng sectton . 

RESULTS 

Dueline Sucyey 

A tot~l of 7,543 nouseholds were selected for the baseltne survey 

out of wu1Ch ; , 179 were successfully 1:\t:ervleiJed. Tne ciata ace betng 

pcocl."~a .. ,l ur., and re:::~!:s fro:~ l. t \Ill 1 ne included 1n a later report . 

TCAC01D9 Slf Qn" 

conduct~ ~n al ~ 111 V! ~ ! a;es ot t::•e select eo ""'Ui'l~c.n:. h cot ... 1 o t 

per day oy o~n iii: var 1ew ac;:or.:ung ::o t~u~ ty;>e o: uib t.atJgu-: . .:>n 

- . ·- ·- ... ..... ~~ ..~, ''"' ~-----·~-.,.::.. 

seUlna.-. 11-:._1 

. ... • ... * • • - • • ..... -....~ _ _. ..__ ............... __ . 

>L 



~ochers on different ORS ~etbods was calculated. As shown below, the 

oax~cug t~me taken was as expected, in the union where ceacb~ng of 

botb the methods was done. 

Table 3: Time taken to teach a group of mothers by different 
types of OBS 

'l'ypes of ORS Amount of t~me ta~en 
(in minutes) 

------------------------------------------------------------
G-o?s 49 

R-ORS 60 

----------------------------------------------------

themselves prepared the sol Lt!on r"!ur.:nt;~ ccao.:aL.r,~ .>ep.HC.::c:.:.• !rom tbose 

vho d~a nol prt:parc thecse;.ve~ uta ob:.t::-veo thl! preparat_on . A t:>tiil 

of 604 aot::ers -.·erE: v:.siteu. Of ther, !!i!i ;..tt:ouc;cc.i to tht! r~ c!:t 
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solut~on Ls ~ne amount of sodium tn cne so!ut1on . ~S~ lma~lon of 

sod1um fro~ ORS directly Ls co$tly and so~e studies, (AlL , e~ al., 

l984} sugges~ed the use of cblo~ide as a ptory indicator for sodiu~, 

parrlcularly for home solut1ons in Bangladesh . Accordingly, the 

solut1ons prepared by mothers during monitoCJ.ng '~ere analysed for 

chlor1de at lCDOR,B, Dhaka . Based on results from a random sUbsample 

of 1t (lOi) 10 wh1ch the sample solutlon: were also analysed for 

sodlUtl, the co!reJ.atton coeif1c1ent (c), :nultlple co1·rel.at1on 

' coefilcicr.c .~ ) ~n¢ re~re£~lon cuefflClent Ia ano D) were cdlCUJ~teo . 
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Tbe concenccations are encourag~ng for all groups of mothers . 

Proport~ons in •safe and effective' (sodium concentcation of 30-99 

mmol/L) range are between 87.4 to 98.4 percents. Ho~ever, mothers wb~ 

were taught both G-DRS and R-ORS in tbe 'combined' union tended to do 

worse chan those who were taogbt a single method . 

~hes~ tes~lts nave also be~n analysed sepatately fot motbets ~ho 

themselves prepared the ORS during teaching demonstration and those 

who only obse'CVed tbe pTeparatlon. 't-hese are given i~ Appendix 8, 

wh1ch shows a sign~ficant difference (p < .05) 10 sod1um concentration 

(for both G-DRS and R-ORS) between the two categories in 'Combined' 

union . However, there was no sucb difference 1n the un1ons vbere a 

single method was taught. 

Potassium C9ncentcations: Eighty five sample solutions (44 G-oRS and 

41 R-ORS) were analysed for potass.~.um. As sbovn below, the iliiiOUJ\t of 

potassium available 10 R-QRS vas negligible compared to G-QRS . 

Table S: Potassium concentrations in G-ORS and R-ORS 

K + 
(lll!liOl/L) 

~~ S1.f QB.S 
G-oBS 1 s;ms 

No. I l I No . I \ 
~----------------·------------------------
< 5 

s - 9 
10 - 19 
20 - 29 
30 + 

22 
18 

4 

50.0 
40.9 

9 . 1 

41 100 . 0 

------------------------------------------------------
n 

Mean/mmOl/L 
s.d. 

44 
19 . 9 

5 . 4 

41 
1.3 
0.5 _________________________ .., ________________ _ 

G•u~ose ~n~~ntrations; £1qoty four sample solUt1oos (43 G-ORS, 41 R­

ORS) were an~ysed for glucose concentrat1oos. Toe Qean 



conc~ncrations (109 for G=ORS and 98 toe R-ORS) appear to be 

acceptable but the variance is quite biqh as shown 1n tbe followinq 

table . 

Table 6: Gluc<lse concentcations in G- ORS and R=ORS 

Glucose 
(m:mol/L) 

n:P~ ~ OB~ 
G.::QM 1 R=ORS 

No. I \ I l'lo. I i ----------------------------------------------
< 60 

60 - 89 
90 - 119 

120 - 149 
150 + 

7 
10 
5 

12 
9 

16.3 
23 . 2 
11.5 
28.0 
22.0 

6 
11 

9 
l3 

2 

14.6 
26.9 
22.0 
31.7 

4.8 

-----------------------------------------~-----------~ n 
tlean/=ol/L 
S .d. 

43 
109 . l 
45.1 

100.0 41 
~8 .4 
36 . 9 

100. 0 

___________________ .., ____________ _._ --
Costs: Costs 1ncurred only in respect of the programme of teac~ing 

ORS have been cons~deced in tbls s~ctlon. Costs incurred with respect 

t;o other research activities such as baseUne survey and follov-up 

surveys have not been consideced . 

The costs foe programme implementatl<ln tbus include costs for 

teachinq tbe seven points, monitoring and analyses of sample ORS 

solutions. A total amount of Taka 146,444 was spent 1n implementin~ 

tbe ptoqraumte in the tbree unions . 

'Combined' unions have been Taka 41,746, ~aka 41,482 and Taka 631 216 

respectively. This ~eans that, on average, an amount of Taka 8. 82, 
. 

Taka 12.83 and Ta~a 14.26 vere spent in teaching G-ORS, R- ORS and CG-

ORS ~ RooORSl res~ecc~vely to a household. Oeca~ls of tne coscs are 

91ven in Appendlx 9. Although tne gur was suppl1ed oy BRA~ our1ng 

teacb1n9 demonscratlon, the cost per housenold covered wa~ less 1n G­

ORS un1on coan 1n R-QRS union . 
---------------------------------------------------------~---• Guc was puccoaseo from local markets for coe purpose • 
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CHAPTER rv: DISCUSSION 

BRAC has undertaken a research to study the feasibL!ity of rice­

based ORS (R-QRS} teaching in the commun1ty as well as tO co~pace the 

acceptability and safety of this with the BRAC ~ethod of gur-based ORS 

(G-ORS). The study lS being conducted in three unions of Joypurhat 

distr1ct. ~hree treatments , viz . , teaching mothers on G-ORS, R-QRS 

and both ( ' Combined ' ) , have been given, one 1n each un1on . This 

report documented the teaching programme as well as provided SOQe 

results from programoe moni toring which was done one conth after 

teaching. The research 1ncludes other act1vities sucb as a basel1~e 

and four follow-up surveys . The ne¥t report will deal extens1vely 

Wlth results from these surveys . In the follow1ng we w1ll discuss the 

preLlminary results that are available mainly from the programme (of 

teaching) impleQentation part of the study. 

Three teams of health workers (HWs) were used, one for each union 

and 1t took nearly 2 months to complete the teaching 1n each union . 

Because of group approach in teaching (a group consist1ng of a 

max1mum of 5 motners), the number of mothers (or households, as one 

mother was taught from each household) taught per day by an HW was 

more than wnat was found with individual teaching (Chowdhury, 1986). 

More mothers, however, were taught by an HW pee day in G- ORS 

union than ~n a-oRS union , mainly because the de~onstrat10n of rlce­

oased ORS preparat1on took more time. lt tooK 60 Qlnutes to teacn 

r~ce-based ORS to a group of mothers compared to 49 mlnutes ta~en 1n 

reacn1ng 9ur-oased ORS . 

There were, nowever , llttle difference oetween the G-ORS ana R­

ORS with respect ~t mon1coring results . ProportJone 1n h, b , ~ or o 

21 



were almost 1dentica1 . Average scores on tbe recollection of the 

seven points were also si~lar. 

and so ~ere ~he qlucose values. 

The sod1um values , too, were siBUlar 

ao~evec , ~he G-oas appeared to have 

an added advantage as gur contained a good amount of potass1um. 

With respect to cost, the programme of teaching G-ORS was 

cheaper, ~lnly because it t ook less tiQe to teach corwpared to R-oRS . 

There were several other proolems Wltb respect ~o the 

acceptabl11tY of both G-ORS and R-ORS. Tbe actual acceptance, 

people's at~ltude towards and the problems ln acceptab1l1ty are be1ng 

1nvest1gaced now through qua rterly surveys and indepth Vlllage case 

stud1es. future repotts ~111 de'l part1cularly with tbe~e 1ssues • 

• 
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~ Se~~D Points ~ ~~ 
(foe 'LObon-guc ORS' Un1on) 

-
• 

l.. iibilt l.~ D~~ .i.a!iUltiU iU>tnb9s:i\l , uiu.lill tinli~~:.t~llL. 
Di . .u.rb~U 2I Cb21e-UI ~ru:l ~1: ~ d!~J:il 

Oudha~a, A)1Ino, Dy$en~ery, D\arrho~a or Cholera ~tc. ate all 
ct.~r<!ctcn.sed by loose mc•tion. lhth ei!c!J !Close r.~ot1on salt an. 
~a:er contents drain out fcom the body . !f tbis dra1ning out 
salt and ~atec continues foe sometimes, the ooay becomes 
U.t:i•:t'-iL~· Scvect: cen}·<i:c:uons J:Joscly leuoS co oe.::ltn . So, 
nece~sa:y seeps ~hou!d be t~kcn in tlQe tn case of Dudhaga, 
hJ!rno, Dysentery, ~~arrhoeJ or Cholera. 

2. Sl.'l:)1ll..QQS J2i Deb$WI~ 

In dtnydtatton, pat1~nt develops cer~~\n s~gns 1.e., sunken eyL 
c::y tongue, thit$t, $unl:en fonta.r•al!e (iu CcSC, !;£ a Chilo) 1 

~.:?ve:o.: 11eak.ne.ss, reC:uced urJ.ne, "'::.en ccld elttcewtles. 

Tne simple ~anagement of debydc4tlcn •s the replace~ent of salt 
and uacer lost: fcot:t the body. Remember, pac1ent di~s of 
debydcation Closs of salt and water) . So , whenever a patient 
<Jets DO)dhac;;a, A)i.cno, ~ys<En~et:y , Di;;.rrhoea ot Cbcl.era, 9ive o~ . 
sal1ne iroa tbe vety onset of the disease or !cmedlately after 
the f1rst loose stool . 

4 . PrevaratlQD ~ ~l SAllD~ 

Lonon-Gur satine (LCS) 1s prepared Vlth a three f1nger pinch 
(uptQ tne first crease) of lobon and one fi£tful of 9uc in na~. 
s.cer of arinl:ing ..,c.ter, ~o~ell st1rre<:. Care sbould be taken t <. 
ml~ looon, water and guc in !igbt proportlon. A f1Stful of 
(ce!:1nedl sugar c:an !>e used 1f gur .is not ava.;lal:lle. 

Adult patients should take half a seer of oral sal1ne at a tLm~ 
arter eec:o loose ~ot1on. Ch~ldcen sbould oe g1ven only as 
~en as t hey ~ant, o~t at fcequen~ l~t~rvals . One~ s3l~ne lS 
pre?a'eo, lt C3Y ce 1\ept 4-6 nours only. 

con:c ... . . P/ 2 

-



~ Se~o foiots ~ &eweQbec 
(foe 'Rice-oas• Onion) 

1. HUAt j~ QudbagA liDiAD~~ ~LJhoeal~ Ajirn9 ~g1gest1o~ 
lWJ.ub~ su: s;L2lr:.u ~ tbei r ~ effects? 

Oi,c:;ilc.g .. , l\Jirno, Dysentery, Diarrb<Jea ":- Cbc..lera etc. are all 
cllilt:acterised l>r loose motion . ;-lith each loose motion salt and 
water contents drain out froc the body. If ~his drain1ng out of 
sclt and vater cont1nues for eo~etimes, the oooy beco~es 
~~hy,tat~- Seqctc cenyerations QOStly leads to oeatb. So, 
n"cessary steps sbouio be t<tken in title in case of Dudhaga, 
Ajirno, Dysentery, Diarrhoea or Cholera . 

2 . ~vm~toms gi Dehydration 

In ~ehycrwtlon, pat1er.t develops certa_n s~;n& ~.e . , sunken eyes, 
~ry tongue, thirb~, sunken iontanalle (in case of a child), 
severe •eakness , t~uced urine, wicb cold e:tremitles. 

3 • ~~ liimagemeot SLf Loose ~ot i op.:; 

The simple canagewent ot o~bydration is the replacegent of salt 
and water lost from the body. Bemember, pat1ent dies of 
denydrat1on (lo&~ of s~lt ana vater), So, whenever a patient 
gets oudhaga , Ajirno, Dysentery, D~a,rhoea or Cholera, 91ve oral 
sa.l1.ne from the very onset of tbe disease or l.lllll<edi~t.ely after 
the f1.rst loose stool. 

One fi 6tful of any dr1.ed r1ce to be soaked 1n water for a period 
of 5-10 ~nutes . ~q~ash vit~ QOlat on grinding plate wntil 1t 
becomes pulp. K1x the pulp in 10 chbatak of dr1nk1n9 vater . 
Bo~! 1C unt1l fir~ ~ubtling co~es out. S~ir ~i t: a clean 
st~ck/spoon so tbat no sed1went can create. Take off from the 
o~en, cool and Qix one t~~ee-finger pinch (upto the f1tst crease) 
of ca!t, v~ll st1rrec. One fistful of rice powder can be used 
also. 

Adult patlents should ta~e half a seer of ora! sal~ne at a t1me 
after each loost. lliOtHm. Children shoui.ii De g1ven only as 
lOIU::h as tbey want, bUt at frequent ::u::~rvala. One~ s&.llne lS 
pr~?arc:;, 1.t may be kept 4-6 hours only. 

Co::cc •••.•• P/ 2 
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During O~dhaga, Ajlrr.o, DJECntery ~r Oiarrhoca, the pz~l£nt 
should be g1ven plenty of watc~ and food-stuffs l1~e rice , curry 
along wtth oral saline. In case of childLen, breast ~lk/normal 
diet should be continued. [ncreascd acount of food should be 
9i••en at least for 7 days after recover:J. This will prevent 
P3lnucrition and weakness of the patient. 

1. ~liD.ti® 

To s~ve ourselves from this disease, we should drink tubewell 
water. In case tubevell is not availab~e, wat~r fro~ other 
souc~es should be bo1led and then cooled before use . Rotten food 
sbo~d never be eaten . All food-stu£fs should be covered well so 
th~t !lie~ cannot sit on them. Bands and mouth should be washed 
by soap or safe v01cer before eating. !lands should be washed by 
3~~p or ash af~er re:urn from latr~ne and even after cleaning the 
ba~ies after defecation . Reoember tb~t breast-ell~ lS bac~less. 
Chlldren put ~o ~reast imoediately aft~c birth and ~reast-fed 
ra~ely have diarrhoea . 
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our1ng Dudboga, Aj1rno , Dysentery or Diarrhoea, tbe pat1ent 
sho\.Lld be g1van plan:y of 10atar and food-scuffs ul;a rice , cur . 
.-.!ong \11th oral saline . In case of children, braast milk/norD". 
01~~ ~hould b~ ~ontin~ed . Increaced awount of food should ba 
g1ven at lca3t for 7 days after recovery . "TblS will prevent 
~~nut:!t1on and wc~~~3~ o: :be ~cicn: . 

7 . ~·Jeotian 

~o save ourselves froa th!s d~ce3se, ~e should ac!n~ tuoevell 
~ter . !n case tubcvell ia no: avalloble, water from other 
:oo:~rccs abould be :X,l.led and then cool<!d befor< use . Rotten f:<. 
=~ould never be eaten . All food-stuffs should ~ c~vered well 
t~at f!1ec cannot s:t on them. bands and mouth ghould be wasbr 
i>y SOU? or :.arc water oefore eat1ng . Hands should be washed u. 
!O:>ap or asb :1fter return iroo latr!ne and e\•en a!"ter c!ea."'!:ng . 
~1~~ after ce!CCut!On . ~P~ch~r :bat breast- milk 1$ barmle~. 
Cb:ldren put to brca~t ~d1ately after birth and breast-fed 
rarely nave diarrhoea • 

• 

• 



1'lle ~no .eD.in.t.:i 1.0 ~lllllu 
(foe 'ComoJ.neo' Unlon) 

-

1. llDH .u ~Q.Di19ll Ji.ohDtili .QiA.u:b~lli &lJ..tng .L\o<h9~.aooL 
lllUU12~~ 21 Cr..olera MQ their ~ s:li~ts? 

Oudbaga, AJ~rno, Dysentery, Diarrhoea or Cholera etc. ace all 
cl1aractensea oy loose motion. Wita each loose motion salt ano 
water contents drain out from the body. If this dra1n1ng out o 
salt and water cont~nues for sometimes, the body beco~es 
g~~~~~. severe aenydrat~ons mostly leaos to death. So, 
necessDry steps snould oe taken in t1me 1n case of oudoaga, 
A)lrno, Dysentery, D1archoea or Coolera . 

2, Symg,oms ~ Dentdratioo 

In dehydration, patient develops certain signs i . e . , ~unken ey~ 
dey co~sae, tnirst, sun~en fontanalle (in case of a cntlal, 
severe wea~ness, cetiuced ur1ne, with colo e~tce~t1es. 

Tbe simple aana9emenc of dehydration 15 the replacement ot salt 
ano wa~er lost from toe body . Remember , patient d1es of 
deaydcat1on (loss of salt CUld vater) . So, whenever a patient 
get3 oudnag~, Ajirno, Dysentery , Diaccnoea or Cboleca, g1ve or' 
saline from the very onset of the disease or ~mmediacely after 
the firs~ loose scool. 

4. PregacauQD ~ QU.l SAline 

It ~an be prepacd in two ways:­

a . Lo~on-Guc Sal1ne (LGS) 

To be prepared 1o1it.n a cbreE .f1.ng~t pliiO:h (upto thf! first crease: 
oi 1ooon and one fiscful of gur 10 half 4 seer of drink~o9 wac~ 
weli st1cred . Care snoold oe taken to ~~ lobon, water and 9u : 
1n rigot proporc1on. A flStful of {ref~ned) suga~ can be used 
gur 1S not ava1laole . 

b. lUce-oased ORS (:t-O:<S) 

One f1sciul of any dr1ed Clce to be soa~ed 1n wat~r for a Perl . 
of ~-10 m1nu:es. Squash Wlth QOlar on gr1nd~ng plate unt1l 11: 
becoces puip. K~~ cne pulp 1n 10 cnn4ta~ of drin~~g 1o1acec. 
so~~ it un=•- f1rs: u~u1ing comes out . Stlr w1tb a clean 
st~c::R/spoon so tbat no sediment can create. Tak~off from cbe 
oven, cool ana mlX one tnree-flnger pincn (upto the f1rst ere~ 
oi salt, well st1creo. One flStfui of r1ce povder can be used 
also . 

Contd • •• •• Pt 2 
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Adult-Pa~ientz s~oul~ tax~ ~lf a seer Q£ j r3l saline at a time 
aft~r e3ch :oose oa~ion. Children zhou!d be given only 35 

3Uch a3 ~~e~ ~nne, D~~ at £r~quenc ~n:ervals . Once saline is 
prepared, .c ~Y De kept 4- 6 hours only. 

6. Ad•1.:. ce sm· :Ju c n l:i on 

aurin'::l Du..lba'::la, Aj icno, Dysent.try or Diarrhoea, the pat1enc 
shoul d be given pleney of water and food-stuffs like rice, curry 
along vic.b oral sali:1e . In case of cn.ildren, breast lllilic/normal 
di et should b~ continued . Incre3sed amount of food should be 
91v~, at lease foe 1 days after recoveiy. Th1s ~il! prevent 
malnutrition and weakness of the patient . 

1 . Pcg-ueotion 

To save ourselves from this disease, ve should dclnx tubewall 
water. In case tubewell is not available, water from other 
sources should be boiled and then cooled before uae. Rotten food 
should never be eaten. All food-stuffs ahould be covered well so 
that flies caMot sit on the•. Bands and mouth should be washed 
by soap or safe water before eating . Bands should be waabed by 
soa9 or ash after return fro~ latrine and even after cleaning the 
babies after defecation. Remember that breast-milk 1s harmless. 
Children put to breast immediately after birth and breast- fed 
rarely nave diarrhoea . 
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Appendix 5 

Number of houn·~llotds taught end the average coverage per mt. 

----------------------------------------------------------------------------------------------Union I l~oturc I Total I ·total liHs Total 1111& I No. of ICoveraC)c p~r I' ot ll)tal 
I o( OR'l' I villa;;e I oG per ' 81 taught I uwa days lday per m1 IIIHo toughl 

----------1-------- ----------1------------ -----------1-----------I------------I-------------
Dhalaher I G-ORS 47. I 4,924 4,735 I l!H I 24.8 I 96.1 

I I I I I 
-------··--1-------- ----------1------------ -----------I-----------I------------1-------------
BaratarJ I R-O~S 31 I 3,315 3,233 I 226 I 14 . 3 I 97 . 5 

I I I I I 
----------1-------·· ----------1------------ -----------I---------~-1------------I-------------
Bhadsha I G-ORS+ 311 4,587 4,434 I 358 12.4 I 96.6 

I R- ORS I I I I 
~1;-------l-------- ---111----~--12~826 ____ --i2~4~;---~----;;;----~----16~o---- ----;6~;-----

----------··--·--------------------------------------------------------------------------------
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' 

DI.Jtclbutlon ot Lurnu.1 .1ho pr4p>ltll<l DolT .,nd wuo h.av• not 
dnn~ ;o dur1n9 r~J~h1n9 by conltOrln? 9r.ades. 

---·------------------------------------·------------------------------------------------------------------------Typo.J ot on1' ILecrnerll ·.tho prei'.1Ncl O:tr Jurln-:J t~t~llloiQ l•non I Lurnors IIllO Jhl not pr~p.!.U ol•lr JutlnJ <co~III·•·J 

l-------------------------------------------------l-------------------------------------------------
l----------------------~:~~~~:~~------------------1----------------~~~~~~~~~------------------------

~:o;;·--i-~~~!---;6----!---i~----!----~-----l----~---~--:~~~:--!--;;---l'---~;--!----i--!---~:----- __ :~~;: ______ _ 
:-;·-:--·;;:;·-:--·;;:;·-:---·;:;---~----=---~--;~~:~--~--;~:;·1-si:i·-:---;~;-:----:----- ---;~~:~----- -

--------l----l---------l---------l----------l--------l---------l-------l-------l-------1---------- --------------
G-ORS ~-~~:l---~~----1---~~----1----~-----1----=---1--~~~----~--~~---~-~~----~----~--~----=----- ... ::~--------

1 \ I so.o I 47.4 I 1.6 I - I 100.0 I 53.6 I u.6 I 1,8 I - Hlll.O 
--------1----l---------~---------~ ----------! --------l---------l-------l-------l-------l---------- --------------
Combln•dl-~~:i---;;:;·-,---~~~;--,----~:6·-- ----:---!--i~~:o·-!--;;:;·l-ii:;·-1---1:;-!----:----- ---;~~:o·-----
--------1----1--------- ---------1---------- --------l---------l-------1-------,-------l----------l--------------
~~l l----l--=~~----l--:~~----l----~-----1----=---l--~~~----1-:~~---l~:: ____ ----~--l----=----- l ---~~~--------

1 t I 5~.3 I 10.3 I 1.4 I I 100.0 I 53.4 I ~4 . 6 I 1.0 I I I~U.o 

-----------------------------------------------------------------------------------------------------------------

.. 
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Distribution of' le.,cncra by marks secured duc l rUJ monil:'oung •• 

•• 
------------~-------------------~------- --~-------- - ------------------ --~---··-··· - -·-··-·- - .... -· · ·· ·· ---· _ ... __ 

I Nature of orw • 
1---------------------------l-----------------------------l--- ----~------ . -·- •...-····--- -· ·---

Types oC 1 G-ORS n-oRs ,,_ OI•S 1 t. -om; 
J,~ll rnc rs 1---------------------------1---------------------------~·-1 - - - - - · ---- -· --- - . ..... - - · --- ----

1 
!·larks secuced out ot 10 I l~arks secured out of 10 I tliul:l- .it•cu & ~~· .. u~: ur 111 

~-;:c;-1;:;:51 ~;-I-;~~~~~ -~~~: 11 -~c;-:;:;:;1-~;- I-;~~~~:-~~~~-~-;:~-:;:~:;:-~; - I· :;.~~ .. l·· :--~~-~:-1 
I I I I leo r- I I lear-~ I I I I ... u t- I I 
I I I I ners I I 1 I ner u I I I ,,e, ~.> I I 

~;;;~;;;-:~~----~1 -;s-
1

1 -ss--:-;-:-;:;:;-- --;:ol-;6-:--i;-:--1-:---&1-:--;:~-~1 -~;-:--~4 .. ~ --~- ~- ~ is~-- ~--~~;--: 
prepared ORT I I I I I I I I I I I I 
du c u\g teaching I I 1 I I I I I I I I I 1 I I I 

~~~~:~~---------1----~1 -----1---1------1-----1 - ---1-----1----1------1------1----1 - · --·· 1---- 1 ---· · -· 1---~---1 
Learners "'ho I 60 50 I 2 I 212 I 9. 11 35 I 42 I 2 I 79 I 9.1) I 38 I l 9 I 1 I :io I , 6 I 
have not I I I I I I I I I I I I I I I I 



J.ppvnoi:: 0 

!';!iUI:I.WtC>I U.Jt. 'ilD~~D.I:.! Cl ~I Ull 

-------------------------------------------------------·- ------..... ---·· -------- .. .. . ·- ·-. ----· .... --··-----
G-ORS Union I P.-OI'S UlllUn \..,,,d l, l hCU tJu J u u 

-----------------------------------l---··--------------------1------··--· ·--·-·-· -- -- -· . - . ·---· -· ---
I c-olts 1 r.-o:::: I n-ol:!i 1 .. - •• ~s 
l-------------l---------1-------------l----------l-------------l--------l---- --- ------ 1-------

Na+ ILcarn~ll \/ItO l\1hu h"v" ILulllll~t::> ~1lao I 1111<.> ll~vc ll.lltnr .... :. ~o~lo u llil~o. """•.l t.~.; .. an~..·t" v.tv lw.io(> ""'"' 
(r.unol/1,) lprepllred dur-ln"t pre- lr:-rcp::rc.c cur-l not pr..1·· lpttpa (~t: cu.· I••"' 1 • .~:- l,~t .. 1.a tC J ... •1-lntJl pee-

ling t~ach1ny 1()4red ltng te<.Chlng I pareo llnC) t~ .. cnln•; I~·"" l:n•J t.: .. ..:tllu'.J liJ.Hc:O 
-----------l-------------l---------t-------------l----------1--------··--·-l------- 1··-- ·--·- ·-· - ·1-------

<30 I 1 I 1 I 1 I 1 I 11 I 7 :~ 
I (0 . 9\) I (O.!H) I (1.2t) I (1.3\) I (o.'l\ol I \ \1,._.,, I (,.hi 

-----------l-------------1---------l-------------l----------l--------- ----t--- -- 1·----- -· 
30-99 I 113 I 110 I eo I 73 I 142 I ~u I 11:1 

-----------1--!!~:!~~----1-!!!:~!~-1--!!!:~!~----1--!~!:~~~-1---!!!:~·'-- .. 1-~~~:~~~ I ... !~~-~~! _. 
100-119 I 1 I I 1 I 2 I ·l ! l I I 

-----------1--!~:~~~~----1---------1---!~:~~~--- -1---~ ~:~~~-I ____ !::~~ ~--- 1 - ~I: I"' 1--- ( .•. ~.) . 
120 .,. I 1 I -- I l I l "! I 1 I ~ 

I (0 . 9\l I I (1.2tl I !1.3':. I 0. ' 'Ji I !I./,) : 1 L;,.) 
-----------l------------- l---------1 -------------l----------~-------· ·--- 1---- 1 ---
All 116 111 I 8) 77 I b) I :;,, I I .5 

(100~) (100~) I (lOOIJ) (100'6) I (lO·)'l) I (lUO ... J I I J•JO~>) ------------------------------------------------------------------- .................. -. 
Hean/mmol/L 
S.d. 

61.9 
11.2 

60.24 
8.11 

60 . 1 
11 . 3 

50.7 
11.9 

59 . 1 
ll.~ 1..:. :,~. 

I J. 
I (:t. h ) 

-1--------
1 a 
l(lll • .n) 
1--------
I ol 
I (u. u~ J 

~ - . ., 
I \U.!llll 
1----.. - -
I .J!I 
I (H)Illl) 

'/}.,) 

l~.l 

-------------------------------------------------------------------------·-··---··-· --·-- ··---··- -----------
The parenthca~s Indicate pcrt: c~togcu 

• 
•• 

•• 



• • 
• 

• • 
.\ppent.l!:.: - ::; 

.::;:?<!na!::uce 1ncur~!!d toe 0~ ::eac::~:nq, .~on.:.coclnq and 
Chemlc3l analys1~ 

-----------------------------------------------------------------------
~J.. 
.. :c. 

l. 

2. 

3. 

4. 

5. 

6. 
I 

I ~·ne oi ORT I 
1-------------------------1 I G-vF.s I ~-oas IO.,.R-DRS I 
I (Talta) I (l'a.ta) I (2'at:a) I (Taota) 

-------------------------------1-------I-------I---------I---------
Inltlt.ll supplles •••••••• • •• I 895 I 382 I 884 I 26ol 

I I I I 
Salac1e$ • 8~nei1ts • •• ••.•••• I 23~76 I 27015 I 35350 I 9594! 

I I I I 
Hous1n9 • ·rcansport:at:lon ••••• I 129!1 I 12\13 ! 3716 1 o29a 

I I I I 
S I 3 • .,_ I _.,87 I 30" I cac1~nectes. ............... . 1 ~ 93.; 

I I I 1 
Utll:ttes •••.••••••. • •. • ••••• I 4~0 i 420 I 4~? I l:!oJ I I I I 

I I I 
I I I 

- G•J r . • •• 1193 I I 1200 I 2399 
I I I 

7. I Tra1n1ng ex?enses •• ••••• • • • • • o160 I 4ti0 I 4o•l I l3JO 
I 

8 . I Cnemteal ~n~!Y~!= · ······ · ···· 
I 

9. I 
I 

10 . I 
I 

?:.:u.1:c:t'] ....... .. ..... ... .. . 

H. O. ellp.;!nses (a.ll) ••.••••••• 

--1----------------------------
1 Tot:l- .::o"t: 

Cost ro: c~co. :tc:useholcl ('i'a'>a) 

I I I 
d071 • 1 to54 I \540~ I 29123 

I I I 
:!:.'J I ~?J I '?7l I lH 

I I I 
S:!Ot1 I 520~ I 52\la I 15o:·l 

I I I 

------- '-------!------·--1---------
.U, 7-lo , ...... ,4<J:l I •i3,21; flJo,-I.S.J 

4 1 .IJ ! '.!: • .!0., 

3.3~ t,;. n 11.81 
------------------------------------------------------------------~---

• NUr!lD&!: ot -.Jae~~~!.: .:sn::~:_~:'a' V('Ct! nece ::i G-!.i!t.,; .Jr.lOn chan ,n r(-O:t'l 
UnlC:'\ . 


