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Dear Colleague,s:

The ADDR Project endeavors to fund rese~~rch on topics of ilmportance for Cle national
disease control programs and to disseminatelhe research results to a broad audience. As
participants in the VIth Asian Conference 0111 D!arrhoeal Di:se,ases, we thought you would
be interested in the research results produced to date by your PaJUstan colleagues supported
by the ADDR Project with funds from USAID.

The compilation of published work in 'his volume reOeds the broad range of clinical and
community-based behavioral research undertaken over the past few years. The
transdisciplinary approaches taken by many of these studies point to the biologic and social
complexities of the illnesses under inv(-,stigation.

This collected work is a small part of the ADDR-supponed research work here in Pakistan.
Over twenty-five ADDR studies are currently underway on topics including diarrheal
disease. acute respiratory illnesses. a.."Id nutritional issues. They encompass both clinical and
behavioral methodologies. with an emphasis on intervention trials. ''Ie will continue to work
closely with all the rese,arch teams to assist in the completion of the studies. analysis of the
data" and dissemination of results to your academic colleagues. national program managers
and personnel, and general practitioners of P;akistan.

On behalf of the ADDR Project staff" thank you for your participation. \Ve look forward
to continuing our collaborative efforts.

HARVARD INSTIME FOR INlERNA110NAl DEVELOPMENT
IIIN1·COJ.Il.ABOIRA1J1tON W1I1f1Hl JOHNS HOPIKII'NIS UNMIRSIN' AND NEW ENGlAND MEDIlCAl CENmR
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Dietary risk factors associated with acute and persistent
diarrhea in children in Karachi, Pakistan1-3

Salma Ii BadnuMm. Af,ma Ij,Jam J~'m.JU' M ukrJJ1tu!k!l, Zau?t(yfJCJt A 8/1u'lJ//lM
Salafmddm ShaJdh, John DS;rnii17. Clnd AI J.II'.1!jujj .Uf'/JJJ"

0)

ABSTRACT ft't\dlmI;. ;r;r.llctwt~ rn~y 1h;2I"'/t' JilrJ umil'X'I1t'-'mln UIllJ'J­

pan on .:lh2l11l',ne.a'j thl.t'.a~,N, Dil'J de,·.e:]('I;'1Jil'If!, ("'YliIil'JUUN. ll'lt>JllJ. ~WMlI!,

C"'a]W,tt..dl aeedmt f,r;l\nncteol, un uhr~ f)'CilllJ'lj, o()If ma~C' "ihJuMl~'t'UU ~'.N

1:)- 3t> me UlODI v.unib pef-S;l~um dU.3l11TUle" a'Oi). 79 ....UU\!u ~!lll'Ut' <dI;'21~·

fhea II AO?. ,l17\)C! f,6 un .a (\!1)1'J'Jpard5;QJTJ E11('iWP KG)) Ylh:e dll'lUdialeiTl
('.arne Q'~(I)m '\Clmr>llr.1l'bl~'PCll'l! SA)(~CIt·N'JTH';mu(' s.em!f'lf.!> UOll KJi1'J.\rll!J'L

Pa'kis,'UTiL eX'lt'J'!l mat the U~1tT.3lC,!,' r.3l1.ei, ....'t'l't> hU~e7 DI!'l mlWli!IJh.t11'l.
{)if me CG ~!f' = !(!)OOOn Aill!'CJlJJf)h > '9;'% <cd ~n u~.bil'JIli> ....·tttrt
brean·~M.. ddaytld mitu211UCJTI <:'>] ibllt'.311;HfeodJl'J!' w.a5, W"OOrt iCl()A'a'J!TQ'IH),!J

IT) the dianhe21 >f.':,f~llIpt CduuUdlr~n ....i11Jh dU2lralhe-.3I ....'~4it' Jill~iD) m>Oi1it:

D1'keUy tCl a~u)\'t $'llIiPpleme-rJul mull l(PD '" 92/ii" r\[)= $;7/.7«))

than were {h~'hht'Tl m lhf' CG !(~;9q; .. f < !(!)O;" ft't1dlUl71iJ,:!, ....\f-re

nOl ....~1hhe'Jdldul'lng dlanht'.3I ~1lI1 dU2I7Uf,:tot we-lit mlldlt urJ 1Ihe- rUI·

I'llire i('Jf !fCJOOls gI\'t'rJ TlJel.e Xit'S'IlIUt!. mdluUllt nhan '!>f'..'t'iTJill ~t1t1dl~Illti',

pr.aC1!ce!. may be umporuml JU~l( aaCllo()l!'b !f01 dlJJnil'le.!l UiI] P'.'&1Jj,·
um. Am!JCJ'/11Nu1tU~9J.54745>-~

KEY WORDS Infa!rul Q't"M1Il'lg. hlU ".!fffl!Da1Ii!,. illJumIlhltJl, illJ'lJ!'

l!l'J1!CH'l. {)ir.a'l uituydrallOl'l

Introduction

Oia11Ihuj ~Jhsea.(,f' us '''1:If i('Jf lhf' Ueadhog ('JI'llI.5;e:!. iDlf UOllbiIDtt ;)mHlI
du~d1h())edl mona111!,' .and! a (\l1)mmmJ (;lI\lJlSf' of maiJilIlllliMUilllilPr) U!l1l

!!.he deveJC!Jpmg wmUdi ({ U~. Ofmemail1l~bCllt1tf.5tllutt;;JUN.llIlfulJLnlIID~

incidence.. sevt'!l'Jl~' • .am\! n" umll'J21CII Ollll iP~"'tlu., u\llltf.!laun·O'tlMu\lll,E,
praroC1es are amcmg the mQlS'l amP!ll11LllOlltt "2».

Rerommendat?C'JIlls tfer m!f;ml feodbtmg ;!g·t simll\:u tfoo 'dlt'~'t~D~

and de,,'eloping oolmmes ;lJ.ndl mCUil!H~f' C'.xdWl$1vt 1bJrIt'Jil11·tf~lllt£

lfor ~ 4-ii me lfoTIC'Jwedl1bJy um.rodllllC1lDOJI!l </JJ'f ll!Jl:triUJH!JmJI!l!J~' ~.l!tOdI

weaning lfoods (u'Om U~ay 3\'.aJida'Me fiiJoxll.£tuiIs ({3-5)) nIDI <rl\t"'t'll·
Opllll:goolmrnes (l(!ll'lumuuoll1l O'fit-i!tal;'l·tfotirllolDl,g as ~lttoomme-llJ)d\oa\

ka1ltO tille sooond y~ar ofailfe 1(,f,~11hf' manri[J)j»naJJ;mdl nmm'IllIlJ)DI1~r
$uptO<:'>my o()I'f brt'..lI.M·feMmg oomp.'wod! ",,~ili aniilfnnaJJ ~M:1IurJ:g iJ:s
lUilTJiversa!Uy froctgn'lUJdl (6. 7~. H<Ol""t'\'er. mfJlJUt lfi(llmllllll~ll m:!~' k
saudy 'llI.se.d as :3 br'US'l·mllU~; ~'lJl1bJS1l.itll!1Ue m tdle\'do,pM lClOJIl!ICJ1l.01le$ nO'
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~tiCll.N Vll",Un<t11liIl.'!-. ij;l(),l~fUilllb\lllttll\'l~ to m·:.illn\lJlIl.il1JU~'0au«n..;))
I1h>f' 3jp.Ni!(!I" GlUiUllli(e ilJJi t<t1."1!fllm,~ l1qJiImltrh'\. dlllJfl1lll1lg dt:.mUvt31 m.1ll"
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by U£1!l'!g .a iDt:leC1tCl iballaTloe i(GrJli;)N'l'UU., NY:) «J.I.OC'!iTJi.ty, :.1\0) ~,1)

whereas Il:he "..cm!PImron gJIC)U~ W.Jl£ woiEJloOl.1l (lJnJ Scltl:l1 ~;JI1It:£

O..aWll''t'l'we, MA ~ (:<lC('Clr.acy. :t 5i{1) E~. The il1!ey'tle <!lif m~«!lIl.!lU1"J'llIllii]j
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...'t".l!ll',um,,!' (<OJn&!. ",ellit ~:i'nuil:ful'1l ~at ml'tUualt off ftC¢'. r¢ntiJl~" and !Oull)L
{ttnrt'Jill" lbll>~;JiIllt;j,j.. "tlCUUt:!. and! ltmtotali!tulItclilbueacli

IFI/Jt<!/u"".W rdiiJii1Ullri,f,' aJlilUl,1"iltif>:J

N'Di r!1lI.o,Il!Jita m 11\<t ~u\U<di:!, rejptOnl<td wblhlh<1lCclIlng milll and ('''00
rdI'll!ff1Jr!;f.· duwlJvt'.1U,tlP!'soo.e:s, HO\illltnu. Wi: Mtli.1iutt .md amc~ma (I,ff

ffiJ!jliL'&J. a.e'WL ffcaoo l!;IJ~tl1lJ dL~ cn.lnge U.<t m:lJtOriay or ICh21cll6i:n »mI
.llJU vlM:ttt !pf/}\l)IAl'i at:lCltwtldl some tl'lllta.1ll·mclll dlilJring dtanheall til'­
11:i<.IJdes. n.~l'<t S~ W'h<tl1lJ IOtJh.,eu miDl ViI~ gJlI/¢:1I,. buiJaIlo mill ..-a3,

v]h.t 1lOOIl.U ~",ml"li~m!li'ji IlUSlel:.\l v:-Jle". StgmfJ.<tanttJl!,' moult ch!tdlltml willh
rdllIJ,J1VMJl w,'ttiC' gJil/iU. lbulib2(l» mi]l( lComgxl:.l'ttiLll wilh chnJdltemi in 1Ine
ltiOm.vllCli.~OlJ gmlJIIP' «II' < 0 005Jr. the tuiJallO' mill Wa3, uswll1'y
diiillll:luldl llt:~uJru "'alltll l»-.e !!lJ3e IOff WIOJIM H~uJru OvganUa~iol!ll

«\MHO!) 10113dl J1tlhlyll£raUl'iJC1! 'Sali!3. «ORS» '1ia:\. gJI~ta in the~rnu
dll:ID~ea1 alll:dl ~It' dunh.ea gJl'OO;Jf> thaD m t!he wmprari,som; f,1looglJ

ff' < OJOOlDIn)i SO,\I!> iP'tElotM off 1Jh~ moth<t~ m!he pen.istrn~dl'3J1­
a~ea PIO~lP aoo 5U% m tlhJt a-rutlt dianh.e-~ POIJP reponed aMI
tlhtt} allw3}$ oclLltiLll "-<iteu p ..eo to th<t~J1 dlli\rll as compaled wiJtJlD
'~u.'~ oJ d't' mn-uIDJell'l. Dl!lI ~h't' lCG,mpaJiJ3tOl'll gJ!<D.'lJiP fP < 0.001'1)

MIQ:aiC' tlh,al'll is%: off de d~iM:cep' lib a:J:ll unctt t=oups """tal!:' gii..n
....'taJlllli~ ~IJOO:.-;, dll1l1ling d.wvh<taJJ~ and th-t rq>oned fttdllng
lPr3.>mlCCS J!fulitJ1td bellwttl!ll tJh.<t (~iMutmJ \M~1lfuJ peru-stena aDWl a<t1llJ1Ie
dO;linMa fialbk 5,)) S~gruft"tal!llttJl:f moae lClh;cl.\rlJctn w'ltb~u
1Cfu.1n!'n~ ,«eijlltt<d! U.il~cfu;ri and cellreall! IllL'UD did Cb.iEdltllli T,R;1I1!lhJ
ar';'~e dwril":'JL Homlt Etmetdltt'S_ denn¢dl a:t saoo danJI Oh.in~
p1ll!,eh, aJllb'!lmm Ill.atttr «1tU .... tiD.!Uit and Vilac«}l, and bnba11 mMJi·
OllLti, am.d!Ie.u 'l'l.ealt' PT,iU to> 427:; oJ 1Jh't' ~t1!ll1 (banhta lJIOIlJJJIl!
<ai.S (omlPlJirrtJdl "'Dut. 22% off t\!r,t acute d.oanJh<t3l aoo 1J'~ off 1!h..:
«J'mlPtm3lO~ gflj)llIJprl (/" < 0.005» Prolhl\tm,$ w~tJhJ P'OOtr a:~u<t'
amtdl dt1Cllrea~ ffinorll imJultt' cillInl!llg mmlil'!31 "4ltl1le Iqw>;nittdl ff(\l~

}/9fl.ir of the pen.ilSlltl!ll! oiJ.:mllllt,,," lJIfllll.Lp a:t (IQ,mglf.Utcl! "'~~ :B% fll'[

u]rue ~J:1llJVt' idllWIlh<r.a P-OOJll! and 24'% off 1Ifu.'t' (om~1in iPllQ,'JlilPJ ((ff"

<005»

Discussioo

ni~ VlCliilllUI$ DidltalllliifJi Sit'li!tu:aill gl'iJ'S.'SiiU"l!t' f<Wdbillt>l"uelU!u<euJl triiiA: b!'­
!!()Jr5: noon m:JJ!o Ibl!: li(l,'5I!J.ri:JJttelrll "';lulhi IPJtmiUltllLU fllll :1'!1Jll1lit lih.!lnllv::1i IIml

(i1)'Jll!'ifll~rulf~1J'!

II!,!! = ~i6,1)

"."'.'"'1'1

'\t\uu

l!h~mrlhil:JJ

((,0, ~7/~01
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d~ij11ti't.Jl

,\~, = u!(J«!)

~.: umTJeI ....ibn I\.\·t;!'t 'n·tl

ibrel1L1" t.cl
NU'IT,D!:t wn ",..:!'wm IbrU1J:J.·

Ift,,,l1'11l£ """.1It urrJ'tll!H'.o

com ILht ifLm !&.ll ~ <Df ibiJr
!F<'f:lU;C'!lj, 1f0l" d!!iOI.'II,'tJrrUlttHl'l'l

JP'!lI'1J1 UK1lJ;'()CJ!'

iP~'c-~)nUI('~

UIl:!ie£~ Ij!l It'rtc,!r,tr

HtJ(mml:

Men, 1JUJ11 ",,,'Hc,f .'he mfbTll'!:l. u1' 't:<!C.Jl 'R:JJl'lWr, liH,dllbtt"i,1'J ~''l.·cmJ

i!UNile:mt'JiUlJ 1m'll dt'.t'~~ tdrJI't tl IJ'rtf') ~vf JJ!'t if1 ,,1Il)f' ~I;"'U ulhlc
tHTH' '011 tihr t1vdly ilJf!;T!lflU;T,1J'!> mCJr!' :ch'iJtJIUJ aT, v)hr l(lj)mJ)Jil'~llIlM),

¥.r:c7l.1.rl 'vb'll tJb& tN'.tJ"It'<1l tl!'J i;U1't~JcTl'Je\TiUl!1 G'Ti'JU. <:<M'J'1IPJJi.1itsCi w,'I~jl1i

11'1' d'rJ'l&l'NI U11 the- u.....·['j dHlraihtJ! 'iP:&ut)~ ((If' .-; I{)ll(!lDJQJU)j ~lllJlftfJI~O'

1'IJ'IH: ........ll, tht !J1')ClJ,1 (<r.ITJ'J!T1j('}T!'I~ 1jJ',~ 'l!wPr.J!emtiJ'JuJI ll'1u'IUl UillJ ~UJl

thl'N: '!!;!:()IUplh bU1 wal.lJJ!>c-.d mr'Y,,1 6r.NJ1J;Jem'l!J:!, un ttlht JIY.'l1JIlll!WU <d!UiM­

zlhtJlJlTldJ bC'UU <C:JarT't,t,li t, JIL-fJI, ((j' < i(i)II)JQiU I) Qa-"JJ~I U~I tt\r~t' 1(\C!lnn,·

r,U111MJ1I ,gT£!>up «())),,"1Tl,ltlt ~r'11!TJ1JiJa ulbr 'lit'.c;'Q/l'iljJ I1lJ'I~JlJ1 ,r1O'17JJ!l'J)J.OmU..

t1lie'tJ ilup.pJ!tmt1'I'U1'J m'laL ......au, mOrn- ifre-.Qj11lt'Mll., lJ.:liit'.& UI!': nll1Jt "\{l)II1'JJ"

lParH;(:,TI 'f!,n'lJf! !lJJ',I"I'J un nlht -d1Jb;f'1~\..f'Jl !f';r'o,u~'JI, iIf' < IDJI(i,SIJ'" 1))!'tllaff.

tlc.4·rJ11~ f.l'tb1(:f IPtJ'.c!t~I!l.Cl~t'!(»fmMilwf1, UTI ibMJb U};t r-tmlJl" IDJn Jllilli~,r·

1!hea ;(!,r,'1, I) JJ.~/db"UU· d,brv~hjt:;b ((2.f;'i' I) 'b'JiClllIpiL nJ!rJM! Uin I!Jbt iCql'IIll'J'
par1Jl>c>TJ fJI0UP ..lIc\cltld 'V·U;:,.1JI H" iC:enJU '/i)l1l:leJl ((1'/{, , i' < iD)i[~10)n J) .)f,

~lIg"hn rlltWtM.llft of n.rlf.l,t flIrjo)tr.t:Jb <,(!f.'tif1)J5.11t1I'ln ..1I~~vlbtJi 3'i.w'i,,,
';'O:Jtt <d1.Jl1r1l1'Jeb 4 ~'i; j l1')!oI» ..&dlM 'liJ:1g<,r H9 Jl!J,nTibT,¥ \\'!.!l1~1 "~JIJ::))~lj1:llittdl

'1i',~uJh the !l!I'JCJthrn an nhe ,JC}mpal1Jl;~)n f,triCIl:.lJ!i (( ~ J/L, If' < Il)HOJ1J))
Grt.1ltt:l !lJJ'11lTJ 70'i! (,f QjlJt !T1jMiht'J1'l, orJ :.'ll!lJ lI1'J.1tt .!f,",ltC/l:JiPll. Ua:i1J1lC<dhl.•,ittdl

1ll"J00lt' than 'CJIlt nCtC'Jd .l!1 n:ht tU11l 'wf ....·tJlrnmJ;', TIh,t Jl'r:101l-' 'C!Oir,1I\Ja1I1J;CMlJ

MM'!: tt'hhr, ,t;1~/1, '(11 ttl';: !,r.{It-n,rJ m liIJ u'hr!1t %'7<:I;;;rX, W/t1!t' ~rl'it)JjUl!,

Ibl'tJl!:t,~t.d ,T.tllt 3fj HN",,'tvf'J ~tJ'" {\('iTI'JJ'!iJ11JW,T,f:Jf'l'J,l;fif'! ;jI/.lt~ l)'rrf.i~t

Ihitt'I., ~i'i ~Tj11:JlI1t :tJJ\tJB:J·!ft't..clj1'J~ 'i'if' 'lJlJiY Vf)C' Ji~ "\('JrJJ:rJl1:!itI~ "',M~J u~Jt

lj'r.ln,'~ilt'M (;lJ.,J1)'ht~ JiTI" J/{'l)1" 'db./.ii1!ltJt.<l f:;l'('J),;J'fIJ, if P .... 10 !((!;U)) A'bcIJli1

'hJ\l1cA ~Wjt "tJJ'JurtTi ~~/,ttJ &Jbf'JUlfJl d1dl iI'),Qi1 itx'!fCJl') !t'Jl~:.lIl~·!f~'!r/j'

iUtMJ Jll h.lll:t 1T1r lot'!'Ci1'Jd 'l1l.liy {)Jf U1k ifi'Jr ({;:MttiC)j '\J;;ih~t'!.lb \it,'Nt"

Jll1>('J :tfl't'Jiln,'ittJ!fCTI Jrl'iJi.it;1·kgt: itJf 2~· ftT/D ~M!f(tJf uJ<aJ'J ll!J~ ~JJt.~~'lrA

&JJrrtll',uI 'm#"l:Jt~ <tllliJ11)~)t.b 'P'(Yu1'J f.nl:;Jlt .'If ~l;t'UJ):)Qirl J!1'iaJ i llll1J'>.

Y.ICI1J!:tJ1 il'Jlf'f.'J1JJl'ICy '1.\'CIf!: Hlf 'f'II~rn21I" lI'UJ~I.JTlt !fOil '&J~l('il"1'!!I'j'W!I1'i!,

bl'l'..ltL'·!ftt<1llTi!,iJTtCl J)""C/UTI1M!f«)1 - ~ir)"lr of .;;JJ uJbt "JLI;~j, UTI <t:Jic\h
f,H'JU1" i'{'>;'!T U;\I{1.b1'ICm ...·~l. mCl!'!' ('M1'J!T1/i'il'il" ttij"Jj'l11lt& 1)1, wh!' ~11"
!;JI,'t:UI1 ~'TJCl1!"l.I1t..QllJnihtJj f,H"iJflJ, ~'hi;'rl fJTJ ttt!~ {1Q1rrJrl1!.1'J!/J'J: !f:$iD!Wj\

,,:r..;: i(J'(:I':~l J UJJt,tl;J, UTI the rt'M'h!'! V/kJ,.A\ 1l'f,!:Il1: {ll'fn'Jrncmll"" a::1l"'.'JJutii

'1't''<H.~'lTI 6M dJj,('{',1J111rJ\l.iJ1'ij' 'bn';Ai;I".!ft1!,c'l1'I!, 'J!!'! ~r,~ :r~:)'l;II,H;!'i1 cl!rl.b:l·

TitlCh f,1;('IU'l" th<JTi UTI fb~l>nJ1.t' ,rllJi;wbt'J! .lrflCl "l")I't)'l'I~rr,l>0rl'J f:'''VJ.lil'Il.

.I!/' 0( 'OrO~ )
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ilIl't:JlJ.1,1NIClmg rU!11!'11l'11. >(',j thc <!ul1'1t'ra pour!\. JlTJdltl'IJC ('I:m";'t'J.l:J1JIo/1!tJ

IJ"'ll'fl
===

O1lt"c1V'>~~.. uh~ 'l!O'(V')'N1!);t""'}!MI~'l: (1!);tr;&miD,M I(}t tL'w' bmvU~ l<}tl

"llnUdr(~ ","h d'.1lIVWltt'Ji ;)l11tJI aho.e "1!);mJ'Un~1'1l VlMligli ....,Ult '0(11) ~m·

uUJJ1, They;1JB It.lme da\Q,m UJjul'Utlll ~lllIm$ ;.m4 :\l..~~' (;.)at f<l}u abt.:urr
duMlztv» .at 1M 'SiaImc !'C'j~lt«'Jm·tl'1la ut..'!l1llhJlIMUl!:l... SumiJW PCiCtVl!Uo1\!\t$
'(}J1 uht mou~tn ""'tat I~Al~l"'t$. lh~ d.all.a out iCiI)m~~lI;lMt:

""'lah dlu w..1IiMldl fmm IO;m.D.\Wi. s.qlJJlJ:t1la Si/;rul~¢n" lml ~Hu,

1;iI,~'rn m: tbc flltlldl $ll~Cl, fM aijT..e Ap Klu411 tJru-.ffliil'f ~m.eVl!a
CifC<l>mmVJaut)' He;,tJJdu $ct't~te$. DJlIU fmmt~ fi-eH1 ~tt:\ ~1I\QrA'

~~ 1B'% <Q,I[ tJllt m-MM1Ien ;1;"0: ~nf1iJln'f cmpl'tOJ)1OdI ;100 B$:'1\i oure
bUT~t:" H~lIW1ng .uv& ·'.;,uet-1llJppJ!y ('l}n-dllJi<ll<!M <.tiC' ;W.o. silmilh.a
1H>nn :SJllJ:r~ Il);f uJll.e h;('~'l;.'S.II>..1""'~Glig pri..-,.uc ""'3ttc~ (OO:ll«1l0M «De·
pU1meaH or Ci()~Jlm!lnIIUa'li' tk.&lluh $ct<eVl.<l:lt$,. umpoalbJJi1Md o/M.cJr·
....UllOl'do., B9'~)

Svg.nub,:arilll~:Y mo01re dJillldren .....~allii ptn.ustena dianbe-.l W~1'e tHt.e
dwt'1·t!ICrm it.mtiiMlatU1l un abt'tu bmiUy, S',,:~...emn~ 3u:'l OOT;,lOU." VICI~p

no w~a h-a Vn"lt'.a300 «li1lI~:11t;[);n.lJ d1'll}rts. by lhoe hWlh cart' ~j3r
a<tm, C'h Jae~ 'ilOlIlh 4:tiarah't"JI ""'~~': .lOO move ~jid)' to be m3Jl·
1l1i'<l'Ui~tdl Willi ""leae ,,1bi.MrlCl'1l from aite same soci:oownomt.tt
P0'lllpl un ~.e'Q1;tnll. mdN~ung auz<nuh-ef IO;KlUUnt l!algltt group for
C!d~Q~aoauJ .ind illIulUilai:",,~ inteoentiom- The Pfe"akn(e or
ilOl:IOtI'J1!-<d\t~ mJJ!nllltIIUI<l}at! w;u 24% (Ilif tHt<t permtcoa diarrhea
PiQ>l1llP 3]\<& lff'% fo'! a!'"t i1<C\iIIlt diJarah<t:3 group.. Prrev'al.eoce oflbiW·
d\cptt m3YillIlllIlriatOa1l \1Ii.~ 35-%, (<D,! tlltoe persJJ:Ste·alit draral1ea groop
.1at>'d1 IB:% fO\T the i1icutt Illvamrh't"JI ~olJ»p.T~ "ues wne coMid­
<tnh~)" hii~)u tBun llhtla aepmtldl fmm 5iI,\ 5/olWIt<e1I 5lelt!.ements
Ull Kandu. wh~cb sHlowW 3 rang,e of 6-16% foa the ll'tt"aEerw:e
or $«</)Ind-dtgaftle mallilllllllariai:<l>Vl! and 1-4% fo~ t.hoe prevalence of
thuftdl4tgl'tt m:a.lVl!utritli:olill ~DteJlQatmtDI of CommlJ»nit", Heallh
St1imcC$., uDJVl.IhViJ.sh-ed IIllbstU'*".!1Iom.. B'19O) •

Bf\t451l-r~jng, pr.u1ti<Clt$ dd!etted IJel\littlili the children in th.e
<tlQlmll'4n~illI 300 dxan8t-t'.l gJrOIUlJ!6. In tHt.r: di3l11h~.l gaoups.. btcaS1l·
t:e'iNJiing ..,.3.1; dcell3,-M I!.II~ti8 aJfte~ the 6n~ few da~s oflife in neall)
liv.lI~lt 3$ m3r.')' chiMren M PO th;e romp;lris(}n glOe.lP_ The early
umtliJllii~llI of blfean·f«'ding by infant'> is the tS:Sentiai slimuJus
no the de..'do.pmeau of 3[l1 ad¢!!lu3re suppRy of matuR milk «II),
T'I) swuJo ~a:s; ~'UP'P~li 3 regllllW pattern of swUing is required.
""'rud1J may be affmeldl b!' tb~~ dda~N ~tart. Ta,!or et aJ (20)
f~~ed th,n ~"~l!'. a J~j . \1 after bUr'4h in ahe initiation of
W't\1mg aei1lJjluOQ ,. 1 .r!« ;" ,ralm()(it 509C in the duration of
~·fttdJD'gas Cvml)IL~, 'm '1106e inf3nts who w~re suckl<td
lltolthin 3D ItO!lU of hi:r1h, Thus. th<e dday IJli iniuauon of breast·
fecdiif)g may aJI:so Uu..tt ph,-w a aole iin tHte mal:<tb higher rate of
btUttOD f:mute aqJ()ltM bi!' the mothen of 'the children liIoith
dianhe-a.
SUp'p~meow mill.:: Ifttdiings ~lC'te also a oommon~ thai

'''''1$ muj,~tro Illi me m:lffiJrity ofchildren bdl(}~e the age of 6- mo.
Tb~-:: sQlppl!;emel[lUal ffieodings are hkel~ to incTcase the infants'
e);pm'll~ to cntmc p.1Im~nsand ma~ lead 10 illness.. This in­
aC35Cd rU'J: for infa'1li:olll is UOOUSiL"Orcd bl" 1M faa that UDp.!.S­
tcwlud bulfalo mill:. ~m(b is mutinely d••liIlCd wlt.b untfC3ted
'l<Ii3tcr. \'lias the most C(JimmonDy u:soed suppkmental1 mille. AJmC6t
w« times as man!,' ClhiM~D in th-e oomparison poop had oot
Rl«o utpOStteJ to ~upplJcmcDwmi8k as (omgl0m! wiith the duB·
dlcn "'lth dl3fTbta (P < (lOO8)" Po.plCm. let all f2 n» f~~'td JIl)l)I)

momer-tni"anl p;U."'S [rom Pl1~Jr.CY IDroIlJlg;;- inf3n'CY :nwll ~­
!Jl'i)atlt'd that the addiiri'[Hll of wala. t;eas, an'll! o..tJt<fl1' IllIc,oDumti,,'e
IIEQIU'.~ds to tllt-e tn~3n-muU; dL'tt mOI[l: tban douMM abe BihlruhoOO
iQilfdiamrt;.u. In OOdJriOilD. suglP!t:mcn:ation olfb4!'f'~-lfttMillljg 'all!'Jl
food3; or DUUriti..C niqlLli4J:s sllJ:Il:lhs 313> amllt or jjUllU<tC aJlsIl)i~

ah<e m.t olfdoobt-.J flU)

ClC<n:J~l&tJ

{~J " :!',!:J\)

"{~,1t

.tJantlUl
J,. .. J~~

4.6
4i~

33-­
I;,

IP'CTliU,1t'M

,':b.ll.ntit:.ll
{n" aoo:)

ORS "urmg oGlJJjJ1]iheli
Mu1k fbM;1'Jg 'l!!1Jl'Jflg "lmintJI

9rt.l1J,1 mm:
Blllff~o nUll;

f¢mll.l~~

Sl'J !ll'll'll

fiXldlL j;l""CJl ,dlul'me .thaTlT!ea
Xhltctm

CercJl!$
ibrJlrna
-"0 l.CibdL

.~ Signdlcanuy ~hfftrtm (r>C'm !ptnll$1tI"Jt arid wutt..alanthe1t j;tVJlI:\'J!;

-1' < (i)IOO(i)L t!!' < i[H)(10~

: C<ow-mJ1k m.sed.
~ Sly!Jnca.rrilly dlnr:fult (,:om rtel'lllL1ult-dlmlhtll Jli!ldl "'~'JmlP"'11lliOlI"j

tr·ou;'ll., 1> < lCIJ05.
II Sigrl1ncallt!Jy differtm {rom pcTlil$1t'tll..alUI111ibeJ t1t(l1UrJ, l' < iIDiID~

1;" $lgrutia.ntJy ,diflerrnt (l'ClmJWute..d!JJU1!beJ1 JWdI iOOt1'I'JJ'IIl1'lSv.'ifJ~~~

1'1> < (jIOO5, "1' < 10102,

y(bung chiadrtn in -<l poor urban oomm'Urmty in Pilisun, ?lQflt'lJ)­

lialiy iliarmfuU !P'f1lttlces wer~ .&SSCIOatM w.iaih. <dda\'td WlitllUIUJ;n
of ~1-feedjng,C.alay we:mmg, .and focd1ng dl.ln~g dwdlie..v..

HOwt\'ef.~ver;an important oonS;1.nJlnlS m01.lUd be oonswderttdl
when ~vtiewtnglJhese data, The dieury mtt'MmA'tHltnw~ Cbl.l:la!iftdl
by mot!t;tr's ~C'~;1. w'tmn has bern $.hOWD to have .3 p<)M <OlliI­

~latiOfl v.ith actual pr.actti~s «U7~ No dbsien'atior"s; of felOlllilmr,s
wep: done. The potenual disoqJlancy ibettwetiIJ recaJill 19'.11:11 ma
evtnts rnav be gR:.attil for lhe 'd.3lu on teedifi.i J!'13IDrJeS tdI!!1!!11Jm:.,g
d,a.rmea of the oomparison group, boc!U!ie they!:wB VlJ/,l>l 1!u<dI.z
recent episode,

The rdhar.iClensUcs of LOe chi.!dir~n may ;.aIJ.Sl() M\'e ua'l~1)Qlft1!tt1Odl

~he types of feeding received. MOI~ cmM,P:!1l wt'P: "IlahllDlmiJ.s,bftdl
io the persistent diam"Jea group and '!hOlT pooztt lnilllri'liillJJU!l sums
may ha,,'t lofiuence>d the .Ulup: of fue foodlogs; they II'U~,,'N.,

Tbe ~en't diMIftlJea group was a!J.W) yil'UDgJeC wnlJhe OlVJJlUie

diarmea.Aod oompariSotln groups but we tOeH that the 4-mo <l:I1if­
fe~DClt IIll ;age 04 vs US mo~ w.\s lllo1li'kdy all) be ~"1lAUtd"'lUll
Impo-lUTlt differences llil gerutnl foodln,g pa!ltems 10 'has~­
8a';011.

Seven!! potentially umpo1U.nt rls.k factors ass..~iia'ted ",iitb me
de\dGpmelil't ofpe:mstent or acute dJiMmea. a~ $.'Ufge5/tOJil by me
~'Uqts of this $.ludy. The bteracy rate, delUned as tbe ahiiJlity to
~ :allld write., llto:as signiflcalu.ly ~.uer In 'the moLbe:trS of aBlle
dl.\Ild1'ea'l In Il.tle oomparison group than ID the dianl!'ieaJl plltAU~
whuc!ta was $'im!illar tel abe ro<U:Ql7'laU !:iUIf3.CY roUt: or B9'% for Ift:m~es

U8~. D.1lU In maD)' oo'llll!ilmes. Indulli!lD:E PahstaD. s.b'lllW 3 dl\~tt1l

OOrrtbl1llillTll ~'eel!il Ihiglber &t:vel!.s ofmJl'ttm:a!l Lteracy amrdl B01lli't'J'
Be'O'eu, tOJfiil!ilf.1lnt<IIlJ'iMI mmu.Rity ~n9». Ja!JijB <eo 3.U (B) $h'lliwlldl t.llut
lJ..ilDe iCIl1Jii&lll"s )gUtOJ".NlJ..ilD and! U1ue I1'llil3.U numbet' ofepisodes cfdJi:.tnrbea.
wt<r<e ~Jllfl'1ulfuc:.al!illl!ly :nsooiaiLedl ....lm f.mlllly'Ollucuuo..a11 ne..<tn !mJ 3

I!ifICJllI:Jll (Q)!f~U[1) iill1lfllnu Ifrom ;3 pooir lUlaNl!illll'OJP'llIbliollU II!lI l3»NJ;a1C.
PJlJbivt.l![1l, """'dt.l'llI 'l/I.'tvt 1ftOJ'J~jJ'~'od ~.l)7'J;gJlqllJllj!UI!il1llJJy fmm biinIIu to 2 y..



'l.\'\t ilil,,>!J IfJl'~1 \{'t.1lirWJ'rlt' niht, 1)t(:1\M',rJ4 \,dhw 'l)1:':I'J,r)Jt1rrJt1l'iiAtiJ ttr;ii:j~ ~t\b,'lJ,

UiJ'i~;l, \liI.'t1f'L' 1~1UtltJ 1~'j;j1 l)1riJ!umrl}J'J ~H'tIf'.'l'!l".rJ II'A Ulj'.j))~!ff,WJt1rI1 1!'J',,)']l

'lJU;rlriJ~ UI, :'..itw lIT/Pili' <t1CJJ'rJ'rJ'lD!'l'l 1t;.lll,otrJ ~[)/J ilil'Jli(~'1'JU31J[jllJ;1!1!'Jrj <l!/f I~Jlt'4tlll'

~WIJ1:j1ilg (( 1] U. =';, !)'U'II>J!' U't'JLM/T.ll> ~NJ Qlr.Jl, ~:jt{lt1JlI1~l)m ~J.i',!< k 1111li:l:lWJ)i!'Jk

~'nd Ijij:j{ljj;lrllt tlvcll.cm, 'l)j;I{j}J JJ.I, 'JJ~ih~1iJli',UH)rl'J, Uil')~h:tIM'IJ'\lht""~JlrjtJ J!'!!II11

trrlllilr;Jil')1L! J1,ntJjtil~ j1'\'10Jw1 illJ(U1UN'j Iflht UJl1:r U11)'}1~~11Ir,rJ ",,1lh.t:t~I)t,

tlrt'4!li!r.\j: JJfJdI U'u> JI')r:~1'J"t tifiN'iJ .£I/1'j U~it' {:iiUi!hilJtII>J'lTjt:M 1(111 JI u'~.w!bn

J1!J!ldl 'tJJIlN1/JJ'l.'t' il')A!11~)1TJ mll'tt JA~I!!}I rJ!Ai'1, Jl ~'I:')Jr

\\\C:JI!J!J'JIl11!' If'JI'JlC11J1{\tj, U'(j Jldlrll'J!lJJ!'):rJ U(-'I 'lilil:l'J,pik'.!il1Jt~JUI'1 !l1J1!'Jlli fftlNJ'}i)lf.!'';
1)IH'J~'~ 1Jg!'Tl'if U11"il'}!'JTlUITJ11ll11i1llt11UWtlil'ltll""''t'ttl'J Ill", 1Cl},)!J!.lalrJ>l:ll!J V!f\) QJhJt

<Cj'IJJ:l1lthtJl ~'Ndl '1{-"1TJ:I'l"J~I,M'j !tJliCVl~il'/" 1flht !l"..tl,l iCll (ll'rtJ'UlllTJlJiJ'1'J1!UJ.h'ytj ~jl

ijr.()ld! Jl1iJ11 ~luhjh, 11'1Ua:'!, IhJj~'t Mm fJt'Jl1t~f ~{JII "l}nUtll-l'tml I!'N lllh!t >dLJ~;lUlh~:'\l

>f.7J'!"1lI;1'JI. itv.',CIWw.- 1;\plTnf',':olTloJl..' iJ'tH~'J~ !J'j'iMihtlJ'1, JlI1d1C".dI1lll\f.;1~f Q>!,I \\I.:!JUtl!.,

tTl'jjlL, Jlt),j ~{)''''O \QJ1l~j(1t\lil.\ltiLaLbI!' \\I.'t'JI!)!)U!t,t !l""'41(lIIJ«:I, J.<;rJ,pt;l';)\tIdi ~liUlJl) ..

1lJTltJ'lhtl 'St,nTJ!.oibdl ",-'eJj'tf"ltJlJj:. ijj"!'Jall, ljI,·t'JI't'1iV))t1J:.ll'J:/" IJ.M11CIrlJ!W,ltlrlllt>~\

t'l 11TH') ...db,~"t.il'tJd ;> i,C)'J,i \(\11 a:ht !l1J110X\ibtJI1, l)'l'I1J!I('Ict1IWN11 Jlii!IM't qlhl~!m

~;111' ij"II'Id! 411 ~hJt 'IfUi1U ~,1 \\I.'t:lI11i'J1'J~', KJ!','11dh1V, n)he rnJM~ "\!\iJ"J1IJ1ii!H),>xN~

!lJj,:ldj """t'JlTwtW d{1lC~,~, Jjr'I'~'J'f, H'J ibt' Ji tJlJil:I1J!uoJ) OJ'IIlJl'J'I:,- J.t!lJ":1!~J::JI#\tlO$l,

ij(1Jo)ill lI!hll't Ihlll, ·11 (at!lo!J'~( &'rmJ1~ :e,f :)o~ Ij.t. U/>j:, If I) ~<t:JiJl1$)) ,1I$Jdl Ji

{lOlTl.'iJI/;}1JH')11 'l»f 5'~,'1, ~1~boJ"J~',dIrJiU~ ~~"1; ijJj1" Jll'Jd! I)I(lI'1i iPW)Al.t1)JI!l Viti

uH '{'('J('Jl,tld! UomlTl (( ij Si)

AJJ1itloJt!j.';h ......~JfblhoJlt,bTlr ~t-'J!JJ~ JiTJC! lrI!J!)U~ idj'UlI/ll!!'JJ', .t:vJi,tJ'SlhI!'Jl ul, ~tllcr

Q(') ibf- JI (1Q}1'l'J:lTl0rl Il'Jl'lIC1JWL' I(,H~, TJ~) a:t)!'Il.l!utJJ ijml t(\Jl:i11nlllldl..' aitll'101111tlrli

<ii\OIJiI'1Jf,' '1>0) Vlht 1!',NJf';r.!iJ! JI".I!HNll\l'I, ~)f UttttdtJJT11' \Il,lt1l'f lllatt':l,llb:r ,!!Jllllb,u'tl,fdb
aitle-lit' we,t:e 1>0J1'Tlt' 01Jfkruwn UT) oj~Jt' !i"!'r1;;ttlN11, .Ji'~Jdl ,lIt11llQ!".,dI"l'illllb,t;J,

~)1\(1Jl:JTJ" 'S;'lR,Tl'J~)(:1l1'11ih. t'rll)}llf <tihJ:ldl'l:t'i1'J uTI omIt 1l'1!,l'!11In-tJni1 IdhUt11llblt:,li

!f.'JT'(!1Uf> a'oOOI\\'tldl IkltlJl(jhPJ lind! (t('llit.Jl'lb nJ1,lll11J Idbdl "jbJl~dJ:n:'J!1 UIDi ttlhJr JltlUl1.t

tJliulit1lib~ !!',JiOU:!'J, IR.1JVhf';f a.!hllTj )I1'll1))(':4I1(' ,1L'!'1 uatt'I:!,'!,i11Ul'll11 Jl'lOtf:liJ1Mt a\(f~

QbetC?l ~(\)lll1hle <l1It...tiI0~r)J!l'Jt'J')1 tl)/1 !fY.1I'lIWlf·,M <L!lJll.JuibtJl. uJr~~ rdl1J1Jl tlO1I1i~

iiJmpl;. il:Ind!f';/,SCl(i;J:f <dlufltJl't:'TJ1 detJdlJ'1'* ar,plil'J'1Jt'J!1lb uri qltut:lOe' t!I'~l(i) J!11IMUifl!!.

Kll1lUlCih111 Db \\I,1)J'!dl~ il:Ilif'Cj 1L'J1111('J!JIf.'JH1JliJ1 rJl'l-..IlIUTI Jli!'Jd! Um>rllull ;JJ:l, Jl

....·t:armu.g Uocrd!Jlnd! Db il:IJ.OCj Jlj, JI ff(\)oll1l <l1IllI11Jlr4', il1Ia1J.rallut:1l U'D) J.idhwll1t
R'OOt'l'l1l,l'ljd!Jtt iful(J)l'l'J 1!J)111 Ig1lj))UliJ'l u,nujbc:1Ilt Oll'ulI QJh'IU,cJtII)1j tm1llto/ lb~ ~!DJ

t«;e-.c1JI"'t' UoCldl Q.L>l ~'~'t' nOl dtlJdb!t'J1l '.v.Ul)(;1 ~uwt' 'dLUI.J1Vl!JJtJl (( U~\, $ 51Jw:&'.lhi,
l\M Mc>Ha, 11. [lJlam.AG il\1!HQJo, K lHItmdl1ne1J<.1" llD S~~ldl.tll" UlII!!.

;m~ibiJlI;ht:ldl '!Ji!:Jlie'J'l'Ji'lJJQJl1f>, U'99)ii)I)~t -'L1J:l1l(1111liliCldJ <t:.\lfihltJI" 11It!Ir II'llJDIlIf'

ifa't'.(jjl:JfJrJ1 'Ulie' tl»'f lbl:Jfla')(') 1l!IIJ'Jnt~ uar} UJlif \CJbu!ld!u1t'J1l 'MuVlij ..-lhml!JJtJl 1l!ft\'1lJ.'

!be <e"7ldlemcJt' !fCllp;f:.li1.t.r <et!J'0IJJ.J:I:t (Q)fuJrJt:lOe 191iQ1UJPlL QeQ) "l(l;mu.illtlJll~

Ifi!lOOf.
OUT ulrilar.a11l0ll'l If!»! uJrJC,' :gTt'Jl1.er !U!it 10'[ORS ialnlldJ UJlJi:OJ11f' I1JlttlillUlltlllltt

b(\)i'1u:rug i,(J)'f 1II.'1l1N ~:n Ilitlr idb.lltJ'S\bt'.llifJllIJ,uif'1t Il.j, ILllillJlldJIDelit !p;(l{lllnU'l;\t'

IPJfaOlJoet [iJ'"a~' il'.a'l;'!' ll't$lAUlltldl NIC:.li!Ill11f' !lJlut lIQ'uOimt11\ Jl),'f iCJJlJwlJ!J.arrGlI
w;1Vb idl:Jmllut.ll !had! UTlont' 1{l(!il'JUlC1 ....7laJ!'l tJt,e Ilut..1lJJ~ ['~ i>'!i'fL~.

These U't$u'J1£ udlt~1lri.f1.' 'S!C'~,tlI4LJ IPQltev.'llUlilliJ~' ~mJP'D'J1IJln!n i1Ttl:t tfucllt01l'l.

1lh2l1 IlIl'J"~' nnllluf.l\lClf tilinf ~t ..·OJcrJDmtil!llltO;'f IPlfa'llrt'ltil1lU tl1\T Jlt1lll1Le cdlu:lvr.
IlllutJL Pdbc.:' ~f'''llsj{))!'lt If'mg:'ittlas1Z.ri~g n[[!j!plJIQIi\'bd1 m:1I1l.t'm1ilJ ltul!JJllC1!'
1ID'D!11l" W:f\tIlJl!l'Jg UTlOJl!rut-a·t I£lX ifun.1J,!bo\1lTl Idllllilldlatfil1l" Ilritm~C1J(ClJJl!\'C uJhJt

rJ't!t:IdIllO! IbefJITl IbluVl·~et.cllm;g ;Jill Ihrirou., :and! &1l(IO~l!mlliiPlill\!'. <t:llllU~' WHit
rDJ.'f'L'liJiP'p:Jlt,TTI'}fIllJUJ 1ll'J!i1l'k ifet'.dbl1!l~ m"~';.allij Ibtt i!l>'fkneifuQ.. lP'1Illll.JWttlC1IJJ~\t'

MllJl!lb !(\)T n!llJltJT'lI'tau'll~n~ DIIlJ niliJe!<t ;!lJliUL :2L11t' allOt... om.dlfrC:Jiuttdi QcO) illIllt'.ll·
'\)Jli1tf uJbe IP'CI'l.t.1J11llUiJ umtpJ.1Icn \Q)f ttihlt UIl'lHlI'~\t·tFl!Jli(\)ns tQ>mI um!pIiVJ},lllllX;G dJll1\dl

ihl~~. 0

!j ,:\,;,)':,.lllll g~)i. !I.'~Jl!<h!"!' it,~ijU lllhr m~'l\t'11"'I.dk (~j! rihr l/.jI9l}11l! Il'm.ol~Il!1Ul IiHI
j!J:II,!!.! \It\u'J,ulhta,1 d:IN~;M:W J' U(( .. ,\IW, \911 .,ll,(\')f\'(f ~\llf"'':IUbJ~l!~' l~ll:U\ !!\1111
';;l1(}~'(!LU)) UU,t;t!~J~1 ~,lH!.:.t'll 1J'W:l'~' i~(?1 "{0'~ .. U!\

• ~!tM~t'!H [1(il. U"IM",;r hi" $!ilwll ~'IL 1t~I,l)ltw(Pl,,*V IW~ lr.'t!'j;!':I\l(1111'~II'

u'~~;r'l",nV~tJ' ",Hltl~.;1 tl'1tdbt~' IPWJ\t\.,l!!t<, ~0} IPII'!....Jl'~1 I!l'UJiiml~lta' .llld! wtdllwt
l/H 'Irt\\'tlNN. IB~J,!:; 11tillL\,OJ II~J''',~,'J y, 4 L¥

;', l[~t"!lNlj~. :loU, ut':)(!":lllUl!lI Y I\..W.~; l~iJ' fmtlli\'}ij ~1~t\Ji!ll:tR J11dl ~'!!l.iq}!l'

,J~;ild't'fl~,k41 ~<il 1(1i-(1~ ..41 I.l)JtA~lIid' llr~-1I'<'\t""IJ.1rv. 1P'trt~ •. U'4-:H
.r. Jf:S.'J'\{J, X\ .... (( ,1'!!'l,'lT1l~~n\.l'tfi!lll' ....u.1fmiJiJ.~.t' (1-'.,dI:Jb,or.!- I~?II ,,!Mlh'111t\lt1mOI~11\

rt'!ltJ(ll!:M'J!lIdll::~'!'II:1 ll,?!f ell'! ~~l'l\lt:'t)>lltlt;mi <!llf ~jlm)w.u1li' tMm~l\lJlI. ,Md!
~1!I:'t\Q!jl!~"t;JJ f'.1ibJhm1 S.':M~ li~u1l'I~JIIIII<.l!Jcu~a" Ii .J'~

~ X,'~l!ml!a"" '-\ctadIW'i\\ (Jit iJ'iMIIHm1!3, (().tli ttll'! l\~"'1J; \!llf ~IlWpn!lr.II!Tt'llall

t!~I~{ l\.~, 11Ir."~M,tll, Ihtli\u','ml!~ 1!'l,:'!l)I,It~ Ii Ii I,:t.·(!.ii
It, \lI;'liU{)Ji1t'·~"1J;fi[JF 1P'1\Ql;'!I;UJJ11f', I!'lM1!n0!1JO!t. :l",Ji ~UlPCOl1'11J.l1l' lbl~i

tl!'tld\vit\l.c ~)\.t ~1~~":Mji 11<,,1i! <!lit 1",H..tlro.11J\I 'jjl1l'<'I!l!3, ',!I;nOi1l)'Nt\ClIlf
'5Ju.'t,rm'l·I~';\ \Ge'N~,a\ 'O-lfillll (J11 ~1!lI\lS:ltM"Il. \l\iDt(l)I, 1I~~'li

"l1:Iltlntt:tJ~,i\,,:ltdlnn:li\\ I!lt! 6"1lij\i11''11''~. Clln;.lduu~, li'~l1U~I," ~;t~~ ~111

ilr~~\Jr.~~', JP\tI;jlallm..::~ I!'lil,a.l! ~'(;I!;-"Ii

~, Jl./n.l~'~1 jJ,\~ :S:"rtl'uillif I!",. /I.~.lJt!h lJS, M",1t.lJ\1N. ;}l,d' ltlfl~Ulc.?1JI1 dll~

Wili~'!IU';\"I'l1! "';ult! ,'~,ltLi~,l! tl"lt,1\"'i WC'J':1.'JllIlS. "!'I!d\r'\!<tlijIPtl.1jj.' ii:(J\l;n,tb'''~ FIr­
u1hlMll!~. lI("J,~)!,t ~~i>;",

<II W.t~Jh'·,1t#~." '-U U~tl,tv,«cl! <O11~~ iOri wlt:.lI1Jll11ll' ,d'lalt1llhe;l; a&!t)Clatl,,>t:!I W\{',)I,

liAlf.)llllitt!:&I1li r.,,~j1t UI,\U'k hlll:l, Fi ~'l; tra.DIP' M...'I! iUjf!f: li~;t,u:n4:1,2'­

!
~(Ol '};·U!tl-Oln,l[«;., :5~JJ~Jn' fi't[p. \}, ,IU!Jl'lill', jlJi"" rtU all Ul!lf..mm ~:ed'l'O~ andl dl!atl+.:t,

1JlJ';1.'t M' u1\a111lih,t:.l\ I)Lm, DlE"u~i!mll"j! 1IQ,.;j'1I.U!<9I U(OI,H-4lU
II ii IhtOl:\'t'll~1T.. ltUJ.';llt'lIDMlll\ El\Jrt:ltlll Ilred\!.llt Jl!lul t1l:l 1Pr,<DmlDttl\!l~, ';\<ttlJl

tl'att,JIllnJI :5.;all.J! 1I\lf~3'. "11 II~;J'.. LQI!J)
U~. iNi~lLl~Il, ~'llI1~Ult:lillt" IJ,nmn tl~r.Il' ItI' clb<tlimn'll' <l:wutUU1!1!$ hdiatml;!,

II~tt,t,N:<;4a,·(2i:1'

!J ~ D11uJI L ~Ilf.t.elli' 1 &Kll!1!1l;""' LA. Q..ll1Itdlbl\1d1 $$ Gn<o....tli'dltltUlllbal1ltlt

tnl! Jill Ui'lIlbaJli :tCft;!1 to/( iLlh0r.1l. 1l''aJ(.cllUl'' c/tJUt>td! to. l\red\:l'li ~1lt\tJmG •.

Ul}J!,r.t1J)<O<'l:1. :1)~cli ill!'!'. 3¢:'t. 'ltlf;ll.lCt:lDl''''I'nll: ~'»~1XM'1. ;}J)lcli :lfta.'IOOG. ';\i!t';1l

ll'a.t,:i\i1~rt 5tea,'dJ 1!:SUll'DlllllIlQ.3\1JJ'~I:)' -li·It. H
II~ ~JID'A>\lnl &.36" &rlll"j( Ed, 2'.~1l1t1l 5\. N:l1\llrt 5, 5.l'A>\V<tR J (<OO/l1i<1'O]1lt'ltDl1l
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Dietary Management of Persist1ent Diarrhea:
Comparison of a Traditional Rice-Lentil Based
Diet with Soy Formula

Z. A. Shut1a. MBBS. FRCP(Edin) FCPS(Pakr:
A. M. Molla, MBSS. PhD. OCH-; Z. Issani. MBSS. MRCP(UK}t;
S. Badruddin, PhO-; K. Hendricks. ScD§; and .J. D. Snyder. MO§

From the 'Faculty ,Df 'HIeal1h $Cil!:mc~e$" .1493 /I(,!f1'am iiJ/trd""fNS''''f ,••'OOilc,~!1 e,a;,l'eqe, oi!;rd

VJiUlOriPiI !Jr,S1JtJil1e of C'tft'lCf !HIfi3l1nl, !l(ElMIC/flid, fl',iJi'/{liSMrr amd '~rC<D!'1I'1CAm~a Ptaqrarm: 1,111

Peo/a1t1c GaSlIoe:merOiog¥ <?!mo ,~~J:Jl,M'lOtm, 'Hf;lr;;2;Nj MOOI'Cd,'! S.cIh,C()iI, &stCif!J, M.;rssaclh/U<sens

ABSTRACT. Recent studies have ardua'1Jt'd trlat t:'l~~1Jll

diets un paay an imponatJt ~'{)Je L, the trutttle~\lt ,~t

persistent diarrhea. Kbildm, a ~ocall wuning l:coa.d ~I!'J

Pakistan, is coGmposed of .lCeuJd ~enhlls. which ihl<llve
previous'ly been shown to be we'lU wleu'tf·d m mmy
chiiJdren WIth acute dian'huL Tbe effectivel1less <O!t JI

khitehri and yOg'Urt ',(KYj diet. wnuch :is ann-pensavf M.d
'l'.1dely aVMUaNe an Pakistan" was !itudLied, One h1.nIHi1I~

two weaned boys ~£ to -'6 mcmlns Old!) ~lth penl.l:tut
diarrhea were randem'lyasslgned tCl !'t'Cfl'l,e euther !i(}Y
formuh {gr(liUp A~ oGT the KYdiet :{P'{)'lJIp B» f,u 14 days..
Group A aUse received tne KY iliiet m addition to (onn!lJlIB
f()rdays 8 throGugn 14. Twenty·nme d!lJi!dren did! nlOJl

complete the study because ,of seve~e mJection i(].:])) ;QJT

their familY'S cec:uslon to Heave the $Ndy <faIlly ~9 m g!lQilJliPl
A and '] in group B). SixtY-S1X dai~riken s'lliocessfuJlJJy
ccmp'leted the SiNdy }rotoc1o]; there were Ifi\'e diimc,!ll
failures in gi'{))UP A and two in group R On a romiPlau~~~e

wonc intake. there was a slgnificantny Ul)we%' StOOl W<!DU'

'llme (grl)Up B: 38 :: n6 [mean :: SD~ vs group A: &; :!: 715
gfkg per day, P < .05» and frequency 'is: 4.4 :: 2.0 ws. A:
6.0 := 4.2 stoois per day. P < .'l}05» lin daiBdren fe-d KY
during the first week of therapy. Gt10Up B chiiwen 3Jlw
had a signilicandy gTellter weight gam than dUJIdren lin
group A durling the fiTSt week (B: 468 :: 313 gfwk \1S A:
£B ::!: '2&6 gjwk, P < .O(}S). The adtlit.icl)n of KY to me wet
,of the soy-fed group lin the serond week of tibl..:rapy
reswted in a significantly gTeatell' weight gain compared!
with the fiTSt wE-ek (575 :: -1~B gfwk, P < .@l)5j. These
data indicate that a traditional rice-[entu and yogurt wet
can be successfully mea ~M the dietary managemel1lt of

Receivl"d !for p'lllolicstiCiD May 21, i99(1; ilCUlJIUod On 15, l~!)
A pomcl11 iCl7 this w<)rk was presentedillt the Socuny iillr Pt4i:!i'lri.c
RoeseAJd. m~ting, W;as,hingron. DC. 19$9.
Repriint lte!;[lJlt'St:s to «Z.A.1).» Dept of P>fili~!trics"Tee Aga Kbn
Uniwrsaty H'lJ>SPlul, 5Uadi= Rd. PO &:1: 35iil'lJ. Kanc~.l 74-SiITlj}).
PJlkisun.
PEDiIATiR1ICS HSSN 0031 ~OO5l" C<O.opyn!:n.t © 19'91 b,y Woe
AmtriUD Academy of PerlJiztrics.

g!>t~~it<tnt diiaUlnt:ll m chdduen: Pild'roU:i!:S t~n'8S:WUI)..

1iO)1I8.. /pNlU1C''f'J1 IIffM.u,i>;1£''J. :MIu~uihm" di€allJ.ry «netrapy.

A8Ia.~eVlAnolUS,. PD., lP'firit"~<!M dl1nh<!a~ ~iCH. ~a~I<}M11r;·

;'1titl~U~~:i !ClliJuM HuU:li

Dfspute maJor adi..'aniC:es in the knowledge and use
(Qln'llilall rrehydraamn ther:apy,,: dianheai diseas.:s con­
tUilU'lJIe' ItO be one If.HI ahe mann causes oli monallitv and
mlQJ!bidiay un th~ developing worid.2 Persistent-diar­
rhea «PD; defined as dianhea ~asting more than 2
.....eie>b usuany wildn weug,ht ~oss) is receiving mcreas­
iil!llg aU€ntion because more than one third of all
diarrhea-associated deaths may be related to PD.
~"'ith case-fatality rates as high as 14%.J

Although the pathogenesis of PD remains un­
Dto\\r"n, a dose reiatiol1lship between PD and mal­
nunition has heen identified.45 There is evidence
lti1liat malnunition itself predisposes to PO.s and in
the de....eloping world the two almost uni....ersally
ciQiiexist in affected children, Pers!stent diarrhea bas.
therefore, been viewed! by so:ne as a nutritional
disorder,;,a and nutritional rehabilitation may well
play an integral role in its successful management.s

The optimal form of nutritional therapy, whether
enteral or parenteral, has not yet been identified.
The enteral route has the potential advantages of
L~creased expense, far greater availability, and
lower risk of infection. Recent studies ha....e also
demonstrated that enteral feeding may result in
faster recovery and shortened duration of hospital­
ization compared with parenteral nutrition.9
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A varuety of eTltetlll diets mduding cow'$, rom:
i bTOt:eU1U and betiCIst-·Ctee 11.lS,ualiy soy)) {orm'l.llJas.: tJ

II

protein hydroiysatt'! formulas,' and oCommirm~d

chkken" 2 have been recommended tor PD. Soy
formulas, adtho'l.llgh ex-pensive by Pakistani stand·
ards, are widely Ulsed in Pakistan as C\()W'S mmt
substitutes (or suspected Ractose or milk prlQlleirl
inwh~tance. S()cioeeom>tnic realities iit~ the devell·
oping world, however, dictat;t the need for even less
expensive, culturaHy acceptable. locaUy availabUe.
and easily absorbable diet.s for PD. Unfortunately,
.controUed trials of such diets, especiatBy using semI­
solid foods, have not yet been reported.:!>

in recent years a number of dietary staples in the
Jeveiopi.ng world have been identified too be 01 gJ;I)­

tent.iai benefit in the treatment of acute duanhea,
espedaHy in oral rehydration soiutions.ll~.u4 Rice
powder solutions have been shown to rediWce stool
output in diarrhea.~! Rke carbohydrate can be eas·
i1y digested in young children.at The lby,wiOly:sis of
glucose polymers from rice starch is anso aided bJi
high levels of brush border maltase activity which
is maintained in children with diarrhea and mal­
nutrition. J 7 Previous studies have aJls,o demon.
st.rated that rice and lentils can serve as e!{e.cltive
carbohydrate sources for oral rehy,wation SJohn.ions
in children with diarrhea:! Yogurt is airo f:a1dy
widely used as a dietary supplement in Pa.kistan
and does not usually lead to clinical maRabsorp­
tion. Hi

Although rice and lentils :pte imponant compo­
nents of many weanir.g and semi.solid wets m the
south Asian region, the role of such wets in the
dietary therapy of PD has never been scientifically
assessed. Khitchri is a traditional semisolid wet of
rice, lentils, and cottonseed oil and is widely used
in Pakistan and India. It is commonly given as a
weaning diet, and alQng with yogurt it is used as
food during diarrhea in adults. We prospechvely
studied the effect of feeding khitehri and yogurt to
children with PO ir:. comparison with a soy-based
formula.

METHODS

This study was a collaboration among ":he De­
partment of Pediatrics, Aga Khan University, Na­
tional Institute of Child Health (NICH) (Karachi)
and the Combined Program in Pediatric Gastro­
enterology and Nutrition, Harvard Medical School
(Boston).

Selection and Allocation of Patients

The study was carried out between September
1987 and December 1988 at the Clinical Research
Unit of the NICH (Karachi). Weaned boys, 16

momhs to :3 yeM$. of Ji-ge, p.u<e~'f,.mrJ)%: Ci0J ttroe ~vJJtt~.al·

w~nlt aepattmem. d the- ;\7VCH wutr, PO" Wtf'UiI" iC<o,au­
siae-red for md!U.saon m the '5ttl~0JS' Di:atnhe:ill .....'<M

dettil'1ltd as uJrl~rt2!5Jtd fre.q~~eJrlq· an.d uedlUced (<Oiau·
sistency oi stlooll by mother"s rep.ott. f'iO>r !thus stt\IXdy,
PD was der"ine.:Jl as dian-hea ij;a>sttmg :<o'Jt 2 weeli:s (l}Jt
more; no data on prevuiO>us gviO>~1th were- avauijaoue',
femaue patuel'1lItS were udiUded ltiOl p.ermult. $epalT<l\f1if'
quamitative coUectnoflis of mme ami fetes.
Th~ study prot\O<tl()ll was approved by :he etraucall

revuew commlUees. at the Ag:a Khan UniversullY
Hosput4'J1. the 0iVCH. and Har."ard Umversity. In­
formed !Consent was oij)ltamed hom the parents oJt
~alTdians of d1N:~ 'Children pnor to undusuon in the
~.

5.tudly.
Palluems 9J.ith dinicai su~s of intercurrent unItt­

it;ons «uncluding ~espuratory disHesS'. meningeai
signs. and dYSUltla). those with temp;erature >39"C.
5et;erellv malnoiUtiished cnuUdren ~weight for age
<50% ~f the 5rOdll tentiBe of N.uionau Center for
Heaith StatustliCs standard), and those with periph­
eral edema wer~~ e:<duded from the study. All drugs
were :Hop~d plnor to study initiation. Clinical de­
hydration. if amy. was corrected ~fore entITy into
the study. usmg the World Health Organization
oral rehydratlolll saits. in millimolles per Inter: glu­
cose. HI (20 g/L»; sodium chloride, % (3.5 gIL);
potassit:m chlortde. 20 (1.5 g/L»; and trisodium
citrate. 10 {2.9 giL). Cominuing diarrheal losses
during the study were replaced with oral rehydra­
tion salts.

Patients werle randomly allocated to two study
groups by using a random number' table. Group A
patients recei..'ed soy milk (Nutrisoja. Nutricia,
Holland) alone for the first 7 days, followed by a
combination of soy milk. khitchri. and yogurt for
the next 7 days. Group B patients received only
khitchri and yogun for 14 consecutive days.

The soy milk consisted of soybean protein sup­
plemented with L-metbionine, corn syrup carbo­
hychate, and vegetable fat and had an osmolarity
of 150 mOsm/L. Khitchri (rice 60 g, dal 30 g,
cottonseed oil 10 g dry weight) was prepared in
bulk. frozen in aJiquots, and distributed under the
supervision of a clinical nutritionist (S.B.). Yogurt
was obtaineq [mm a single commercial source (Fine
Dairy Products, Karachi). The ratio of khitchri to
yogurt offered was 3:1. Chilchen in both groups
were allowed to feed ad libitum to achieve a mini­
mum caloric target of 100 kcal/kg per day by day 4
of the study. For chilchen unable to consume this
amount or:J1!y, the diet was liquified in a blend.er
and fed by nasogastric tube. Table 1 gives the
macronutrient composition of soy milk. khitchri,
and yogurt.20 In week 2, group A patients received
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RESULTS

Stafijslical AnaSysus
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(iSO't'I

12.2 =5dfi;
6,.5= li,(fij

n.6 =liJli,
5)1)1= ]i.';

3.8. =@J.t

hl(),tt~D~•• f. «'% [(4:a])) 210i (2)) 33 (In»
fat, g «~ ~~aD)i 3:.6 «4S'}) 3:,] (i2,n
C'UOOhyM3tt~. g: 6,.6 «4{Qlp ]9J(!)l «56»
«$ lkttn})

En~rmr" licaJ)

No
A~"motr
Weight" IEgt
~lo\C, emit
SIT.mmit
~mm dhumm. g(!i!RL1t
[ll·Xyhue. mgfdLit

NUlritionaJJ sattlU!$

z Scoreit -3.2 ::: U -;U::: H
Gomez das.sific<atll{)llt. !t<llJ., «~}j

Grade ill 2 «5))
Grade 1 4 «nl) :J, (IS))

Grade ::2 IS «&OJ)) 1] ((57/))
Grade J 14; ((3;9))) ] li (iJin/»

ptf' d.l'i~·.., ~'btt\d -~1J $.1i..0J!}U ~'-.rjU~:ni" 15}t r('-"~~~ c ~lj,:\ltiV J:.(lJ tt ';l~:~ ~11e't!

d.hY

TABLE 2. Pabmtt iGHJ:,ua<ttemttics'"

TABLE 1. Mau~f\'.:lll.rieL")tt iG<!J.mlP'!lt3ittl"Dl1ll f1),ff Sttu~y Jl}i~tts;

iG'll'llitte-alJlt$ Blot: n~(~ g (!Afftl~: hiflP,UiUtllJl1ll))

C'l1CLttotillll So,Y'il> MiUt ~~l!uUtthlf.

We pediQ)tm~-dl Jh,.o;ulh the n....<Oi·It~Uu;fxdJ Stl&!tt'rutt"!< ,1

tlfstt .':ina Itw~) :~.lII!IlIliPUf' \\·ull.!:I{1;!I[liU1i fialU1itl:' Sll.1Jm Ut:stt t10!

I!fe~tmilme- tint s,~:P"'ufi.c.[Jru;ce i{)J~ ilfuifUe-rtn.clt:S m ttUl.\t'
mt.a11'1 ....2Jyut':S, ~HltA;'t<tI1" thl.' ~WIQJ Pi{l;Il»;Jt~ 1h<tIC.ause- 1M e~v\t'

i1kew m S'!l!mt <Qi1 U~t <;;'<liI,~:a:IM~L fl!);1f ~g>juol{1;rmlitt1" tl)!ff

!p)1eSil'nttJittu<D!V)J. >;;I;'~' aeP'-O'O't tthe ul!suUas Q1U the' SttlU:aeV)Jtt$
3 ttifc5.t I!"ueptt w~efJt ,rJiunere~;:ct'$ Ulll SllflI"ly{,.caU1iU' t:uSJ!,
itJ,e.tweeUli tt~e tW<Qi meuUl.tO..d!,:;. f!)11 alll:.l],~"$US UlIl UhiOde iC:a5t$..,

we Ut\'p'-'l>O't tnt' rtecSIl»Uu,:;, i{)JU M1Lltb ue:Ms Th't );::' Uif$l1 was
IlBM ttID) dHtf-vm.me the slJIflI"lUfi:canu 10'0 rlluHelen,ce,:;, UJ1I
~f1QJ~If11.1l<tl<~$"

• Abbreviations: KY.ldliJittcllnril aillid }-c.i\lffi;; MAC" .dum
circumfeaence; SIT. shJDfolld duidt11tIf:53>.
1t Values are meJlUll =So..
~ P < .05. StUlde~t"s : Uestt..

A ttiQit.3lU 01 H)f2! :cltbuUweVli w<£'D'e lf4linitl!\DimueidJ Ul!); on~
\DiU ttltbe- tt~'o Ue:ililmit11lU gJOIUlp!5 .. Off ttUl.e:se'" 29 «2'$%))
~'ere U:&~D' ,~xdlU:de\!ll v<QJu D'easoD'lis, <QJf severe DU1IVeil:lltOIll
~prllelUlmi{)JU1Inl" 1&;; umtp.<tt~I5<QJ .. 1'~ septt"tem~:Bi. ]; ott~s me­
Illliia. 4)) or I!.he delt~si((),ru il)f the ai21mu~J' I!.l!); lie-a....e t~e'

$.tudy btaoul!!' c\Q,mJliuttltlQJaJi «91 Uril gJOIi.Jl~ A ami 7i UlIl
P\Q,up B)) ..

TaMe '2.' Uins tthff' tClhidiraiCtteru:MuiCs, IQJn the' remauDliuU1ig
73 p:aUUE'11I1l.,5 .. The a:dlmU'5Si<QJU1i 't'nauatCUui;tyiCS weue-

:.1JppirOlnmP.llely eqUid vOlumes '01 khij:1otitm'Y~Jf"m"l

and $flJIy normuUa,
Patie-rills wett' examir.ed twice davUy by tilut Itt'·

s.eArcn pnysidan ouring the COUt'S,e of d,.e shvay.
and careful me.aSUfcment.s of {ood 3J1Jd ftl'lllud iUliUlke
and sVCiol, unne, ;ami emt,s,is were reroldt-d, K~ttn·

tiomll status was evaluated by using tt,(t~e Goml~z

criteria?' A~l fooo was weighed prior tJQI :all:i.'1lIims'u~e·

tionana any unconwmed DOOle welgr,e-d aUlid de-·
dutted, Adht:sj\'E' ur~ne ba~s wete u~ tJCl (:<O/UUe.ct

urme separately from sUl/VJlls, s,tiQJQlI vCihDme- W,Si5.

measured by weighing pte-weighed ~arJe'1~, (,'l)ill'littauU'J'
mg swols on eit-cU'onic scauts accurate WI ::'2 g
<TaniUi Dnc, Tokyo, Japan~, DaiUy a'Juoe weifr,t ....'J!.5,

obtained prior to the moming fet'd <QiTJ a del/ubiif'
beam balance iDetectoi), 3CCutJU~ M :':Zl~ f" Otthle-a
anthr,lJpomeuic meas.urements were <Qibta!l11le-d:!lt 4lI(~'

miSSIon and on days '7 a.nd 14 of the study, hmljpif1QJV,e-.

ment in m!ltritionai status wa.s e\'ahrSlte& by 1lll.>uau~

standard deviatkm sc.ores (2 sc()resy <Qif weif,ltu'l·!()r·
age?~ fol~owing the \VorUd Huh.h OrgamzJJtu(JlIl
crit.e7'ia. two standard deVliatiom; be-Bow due meJlJ1l
weight-nor· age is defined as -'2?~ Leng1Lb wa,$ mt,as;·
ured on an infant stadiomet.er, and midann "irTt'llllm·
terence and oc:dpi(,of10nt.a~ dr'cum{er<tnt>t' W,f<lT<e'

measured by usmg a fibergBass tape. Mi"HullC<l:3)J$
skinfoUd tt.'bidmess was me3sured by ~1nt of us,
(Z.A,B.) in an unbhnchd fashion (31) t.he Deft! ah....
by taking tt.'be mean of three determinations; witb a
skin{oJd calliper <HoUt.ain Int, Crymych, \Vaies)),

Laboratory Investigations

Stool specimens were daily examine-d mica\ll)sci{l;!Pi'
icaHy for white blood C€Us, red blood cdUs. <Qi'Ja. 3Eld
parasites. Stool pH was measured usi.ng is pH $tri)p.
Blood samples were obt.ai.ned at admission 3!Ild lOin
day 14. The complete blood cell count was ob1aD.nt>d
from a Coulter counter (Coulter Inc, Hialleab. fl,)).
and serum albumin concentration was estimau::o «lIn

an automated analyz,er (Beckman, Astra, Cit.» by
using the bromcresol green procedure. One-hour
serum D-xyJose value was estimated at initiation
and end of study after a 6-hour fast, by using the
method of Roe and Rice. 23 Reliable stoo! roIlrore:s
for bacterial pathogens were not available Guring
the course of the study.

Outcome

Clinical failures were defined as children having
PD with inability to maintain hydration by the or,an
route or children v.rith weight loss for three or mOire
consecutive days after achieving a caloric rntalte
target of a minimum 100 calfkg per day. Cessati<lin
of diarrhea was defined as achievement of semisoiud
stool consistency. a stool frequency of thi'!'€' Or fewer
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s,,:mllar ~:xcePJl 'that chillwt'Tl in g!Ci~P B weH: e;Uatr
ttJlllfl the chuM.fen in glClUlJ A (1 7.~ :::: tU '.'s12.2 =
S.£ months, m~an .-:t SO, P < J0I5J. However, ~t;t:e

we:e no significant dWefences between the gl'Ci'ap,s
in aegtee <!If malnutrition, sevedty (.If ~!nlueJi .lit
presenytion, :or degree of dehydration IlTJbUe :.R
The children were fed 'by mOlJllt ad libitum; iQlnuy '2
chiUdren re-quired 'brief periods of nuogutric fet'd·
ing. The mean dai~y intake oforal rehydratutlil'1l s-aUts
represenilied on~y a fraction 'Of the daiUy maUl'1lItt·
nance :f1luid requirements for both ft<CtJlp'Sidl:t.llrm~

the first s.even days Clf the study fA: 191 ~ ~'&£;

[media.n: 14ij vs B: 20 =42 Jmedijan: {1l~ mLld. ? <
.:05L

The <caftont intake for tbe tW{J) gr,~'lJIPJS was {'~m·

parabaedurmg tht! first week; A .: lUi01 :: 3D vs B :::
1'0)7 = 26 kcaUikg per day (TabUe 4~. GrlQ)u1J' B.
however. had! Uower stooa voUume and fre!ljuenoey :an.dl
sugnlifcandy peatet weu€ht €sm. With tne addDtt-uon
-of khitchti and y-ogu..-t lin the seoond week I!.Jl) p-oop
A patients, there was asigmficmt unc:eJll.5!e un
welgnt ga.in in c-omparisDln 'WUth wt't'k II ((P < .IQ)!))[.

Tabie 4». Because of the skew in some iQI!: the IV.an·
ab~es. nonpuametric statlistica.U ana[ysiU's was .allro
'Used to eva[uate the data. The Wijk\Oixon r.ank $!lJlilllll

test gave [eIVe1S i()Jf sta:tus'tica[ 'Sugnifkance simulu M

those obtamed by 'Using due Sroderufs t test f'O: aU[
of the oute,ome va.nabUes mdu:d!mg weuglht g.31~IIU.

whidu had! the [lngest ran'ge of wall.lle'S. The 'on[y
discrepancy in the two tests was seen in e·...a[lI!&tu[1l-g'

theswol frequency in the seoond week !/JIf therapy..
The d;lfferenc.e was significant by the Studer:It"s If.

test but not by the Wikox.on rank sum test.
Excluding the dmicM failures at1lG using oW' cri·

teria for cessation of diauhea.S (26%l of 311 dtuiU­
dren lim group A contmued tiO have manhea
throughout the course of therapy compued with 5

n4 %I) \!)f ,1.;) ~r~ gvOl;Jl~ E~ Ch~c{tae:'t ~au g~~~~ [} .1~1ilJ;

Il1'wvered :\.,gmu'ic<1Imlly ~.a$t~r :Hla:'J tho~<'!' m guOIil[P'
;\ {'; := 3 ...·s 6 :: -4 day"•• me31!1l ::; SD. P < l0l2».

BtulUS~ tne me.ili!; .i~~ ott gu'~IU'9' .-\ dnJullmtXli was

Ule-» thrm ~ha::. '!)Ii ir~\l;' B duiu,~:tn:md as. au! ott di~
tt:l!lU]'l.U~s, wert 15 ltJnioml~$ ,')tta~~ ,';1' Yi!}ll»n~~t .. the m<lljor
OUKiQlme viSlnabUes We'iTt !Compared (or tHle duUdum
Uil', ~he tWtli :suJidy giOIUpS. un !thus ",~e iCio1~tgOry \Table
511. the ~aUem of <CJlom: u'tl1.alke.. weu~bilt gaul!1l. and
$tooU tt:t<.\(llJ:e1licy ani!Jl vokvme was sumu];,u co the pat·
tj~:1!1l ttoCi!' tr;~ wh\Qiue '5t'~IUP

T'n.~ ma1"DJr omCC\Qime ""arij~blles ';til~,te mtdttr an,a·
·y:.ed M' sltlldy :he ~:felC::' oCia the duets OLQi dli»udreLQi
wu:tltli varyot1ig s,ewnlty ott diuar.nea at:. [;l-resenttattuolli.
'D,.reaoe ';\;las, Ul:0! SIfUl:lttiiuUl:1t di~m~ten<ce !h'HweeUl: ~he

!'WIQI gMUpS (oCir SltJlJ<O'U 'WiQ;UlU'me and trequenlCY dmiLQig
::.;roe ,w'J.,'r-s!' of the slt:urdiy liUli chulldren "'''lith severe
i!±~arrlh:ea all. tp;r'!sematt:ton Met1nedi as suooli OlUltpl!.lllt
>H)) tf'k:g m tthe multu'alll ";·lIl:auu oMervatttOJali !periodli.
The Itremii iQltt weugl!lilt iCl't.a;Ulii&es un tlhe two groups. was
$lmull:,n un til:e fUrslt ~g;aOIUlP' A: nl :::; n,t 2n ~ 34n '/5

;S!r\!)l'1.llp' 1Bi: n :::; nn" 3.93 :~ :36$ glkg p-et week. P < .(2)
aUlidl SKiDJUlirdl wl!teks (fA: 549 =JUi. '-':;; Jij7; ::: 257; glkg
per wuK. P < 0i5». A tCompansoUli (1)( the dll~]dIen

~rulth muBd IlO moo~r.llle diianhea at pre~UliIt.uuon

Ylleuded somitllar aesu]ts for dianheaj olU'ltcOJme and
'iAlo!utihJt gam.

'U'!/JI assess the ettItfiC1t. uf 3Inliy" of rJ:tlUtttOUliaJ! ~·atus

(0l1lT! !t((llUea"m<ee md ,eSlllonse ItO the sltudy mets. we
JlnaUyndi. the ae-sullll.s ail:iCor\!Ji.ung 1t0J the degree of
illllaUnmntuon :n presemauOJUli ~aded 0., Ithe Gomez
rcmena. Tablle iii lComg: >tres the effect of dietary
ttlhierapy in clhiiBwen Wldll grade Hand: DU maJlmnri­
Il.:UOD. Cbildren witb pade Dn maiLQilUltririOali not only
'tllJUer.lIte<! tbe wet hlUlt 01]50 demonsuated weigbt gaIn
sJimiJlar ItO that !/JIJf due g!lall.llp as a whole during the
fust week. The same phenomenon was observed in

TABLE 3.

DUtatlon. at
Stooi frequency. M.fdit
inihal observation (4 h)

Stool voium.e. gf]t~t

Stool frequency. no.it
Stoo.l character. ::l0. ('% of ~atlll'l!u.s»

'.vatery
Mucmd
Semiloose

Degree of dehydration. no. ~% of pauem:s;)
None
Mild
Moderate
Severe

42.9 =34.1
9.2 =4.6

8.8:: 8.1
1..4 = lLl

23 (14)
6 (19)
'1 (7)

16 (52)
9 ('29)
6 (19)

Grou~ B
\!KYl

';'3.6 =35.6
9.7 =~.5

6.9:: 9.5
1.1=1.0

'22 (63)
12 (J4)

1 (3)

22 (63)
9 (26)
~ (12)

• Differences between gt'oup A and group B are not sta!iSticaJly slgDulcant_ KY. khitcim
and yogurt.
;t Values are melUl :: SD.
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~. StJllldlfM."s t ~!;t.

~' Wi](101<CJ1'l Ul1'llk S;'lHlm ttst,

fABLE S. C11Jm;J>"7~$On ~f Ouull)):r,e Vari\!bRte5 m ChiMren s U5 MiOoflitths. Old IMean ::
SDW

NS
NS

NS
NS

<.005
<.005

4.9:: 2.2
-1.4 :: 1.8

-16.$:= Hi5
-II7Jli :: 17.8

UilJ6n:: HU
t2~.-4 :: 2';.6

16.'9:!!: 4.5
:SA) :: 2.1

71I(llAj, =:: 8:2.1
Jf8:9 :!: 36.6

UU.S :: 30.$
UJA)) :: 2;7.n

N\('!.
Ca:jOluc unuike., kCA~;11cgl<dl

Weelk n
Week 2

SwoD voU1.lImf'. :g/k~jd
Week n
Week 2

SwoD faeq'lJlency., 1'Hlt/d

Week n
Week :2

Weigbt gaJin., g/wk
Week 1 :!iIl)JB ± 251.1 3--'5.3 ::. 248.6
Week 2 562.'1) :!: 392.6 235.3:!!: 255.9

,------------
...\Jbhrevaatuons: KY. LiteM and )~gui1t; NS. not slgnmcant.
't Student's x test.

group A patient:" 'lfter the addition of khitchri and.
yogurt to the diet on day 8.

To evaluate the possible effect of the retention
of dietary fiber in the bowel on weight gain. we
compared the rate of weight gain on the fust 3 days,
on the lkbitdui and yogurt diet with the ('ate of
weight gain for the subsequent days on the diet.
The mean weight gain for the group B children in
due first 3 days on the lkhitehri and yogurt diet was
:s,uostantiaUy greater than that during the following
U days U:,U ± 24.8 g/kg per day vs 3.1 ± 21.1 gl
!kg per day). However, the weight gain for the first
:3 d:ays of the Ikhitchri and YOglllrt diet in the 50Y-

fed group was similar to that during the next 4 days
01.7 ± 22.0 g/lkg per day vs 11A ± 19.8 g/kg per
day).

The nutritional impact of the enteral dietary •
therapy was quite striking. The mean z scores on
admission were -3.1 ± 1.1 for group A and -3.1 ::
1.3 for group B. At the completion of the study. the
mean z scores h.ad increased by 19% in group A and
16% in group B, with the greatest change occurring
in the week after introducing the khitchri and yo­
gurt diet. Despite the relatively shon study period.
both groups showed some improvement in anthro­
pometric measurements paralleling the changes in
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TABLE S. Compamon of Gwups Aao:&r,!: to ~I:xi;l~~d GLlmez C:'~"nJl !~r \h~rJI"":'>
!aon {Mean::::: 501-

"
G:r~l;;itiPi B HKY1;

~s

NS

NS
NS

NS
NS

NS
NS

<.025
<.05

NS
<.05

<JJQ5
<.01

3.6:: L3
4.0:: L3

.1.1:: L"J

31.:5 :: 15.~

45-"::: 1,M

36.3:::: 15.9
42.7 ::::10.0

116.3 ~ 143
lJO-" :::: J!5.0

107.3::: 1-41
U4.5:::: J\3A

486.0 ~ 3127.1
SMA:::: '-119LS

4.6 :::2.0
4.7 :: 2.5

5.9 :: 2.7
a.o:: 6.4

n.s::::: l·Ll
93.7 :: 10'9.5

35.3::::: 12.1
Sa.l :: 49.2

70.0::::: 338.3
82.5 ::: 118.8

n:u:: 16.$
151.1 :: 13.~

104.4 :: '2{)..;
1'23,4 ::: 43.1

No.
GudeU
Grade HI

C~jouc intake. !lccal {,/d
Week 1

Grade II
Grade HI

Week 1
Grade Ii
Grade HI

Stool volume. g/kg/d
Week 1

Grade n
Grade HI

Week 2
Grade II
Grade In

Stool frequency. %'lC'./d
Week 1

Grade ii
Grade HI

Week '2
Grade n
Grade 11I

Weight gam. glwk
Week 1

Grade II
Grade HI

Week 2
Grade 11 -436.7 ~ 316.5 119.5 ~ 281.6
Grade HI 694.2 :: 510.8 ~91.0 ~ ~175.5

• Abbrevtations: KY. khitehn and yogurt: N'S. not Significant.
t Student's t test.

weight. The mean change in midtriceps skinfold
thickness was significantly greater for group B pa­
tients in the first week (A =0.0 -+ 0.6 vs B = 0.3 +­
0.6 mm/wk, P < .05), while the values for the second
week were comparable (A = 0.5 ±: 0.6, B = 0.3 :::
0.4 mm/wk) , respectively. The midarm circumfer­
ence increment in the group A children was signif­
icantly higher after the addition of khitchri and
yogurt (0.5 ±: 0.1 vs 0.0 ::: 0.1 cm/wk, mean ±: SO,
P < .Ol). No clinical evidence of edema was founa
in any of the patients.

The mean serum albumin values for both groups
were normal (Table 2) and did not change during
the course of the study. Stool microscopy identified
a similar low frequency ofGiardia infections in both
groups. The mean stool pH for both groups was 6.0
throughout the study. There was no significant
change for the initial mean o-xylose values within
the two groups over the course of the study.

There were seven clinical failures. five in group
A and two in group B (Table 7). All the failures
occurred in children aged 15 months or younger
and the majori'Lj (6/7) occurred within the ~rst 8

days of the study. Most of the faiiures were associ­
ated with high purging rates. with the exception 'OJ£
one child in gltoulP B who lost weight progressively
without dehydrating diarrhea. The mean stool fre­
quency of the failures was significantly higher than
that of the succes.sfully treated children in the fust
week (10 ±: 6 vs 5 =3 per da. P < .05), but the
difference in swoll volume was not significant (112
+- 100 vs 50 +- 5i4 glkg per day). There were no
deaths in the study group during the course of the
study.

DISCUSSION

Our study revealed that a locally available and
cuiturally acceptable rice-base'; diet was at least as
effective as soy formula used alone in treating PD.
Greater improvements in weight gain and stool
volume and frequency were found in the khitchri
diet group than in the soy formula-fed group.

Several limitations should be considered in re­
viey.;ng the data. Because of patients Ueaving the
study for illness or family reasons, the randomiza-
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TABLE 7. Clinic".l F... ihl1~s.
~---------.-. --_.

V,rul-,Ju
,---_.__._._-------_.__.

@

--------_. --_._~_._-----_.~._._._.
'G1'C1I;p A ~S~o/l ~~tt&~:> ~~ IrU{yi)·

---
24 1«JI :5>OJ S\4 ~l ll\~t

Age, rno 15 II 12 S S g n~

Weight, kg 7.2 6.9 SJ!) 5\01 i7.ID! ~9 7rUj;
1'<utt1t~()nllt grade '2 :2 J '2 '2 :) ."-

(Comet)
Dutation of :!iNdy, d S 4 7 3 J :5 H
~fean caloric intake, 105..3 47.9 U4A IJi7.J 1lt9J1J U~6.ii' SSU

kc.!ilkg/d
Mea.n stool volume, g/ ~(L5 :88.U 12'9.5 i&4if.l 32'S.n ;53.3 sU

kg/<!
:-Olean stool frequency, ~..4 U4.'2 9(9 ·U 21&.5 .;6 ... '~

'.J>

no./d
Weight loss. % :8.6 2.9 8..; 60 i7i!) to }j{2J

• Khitdm aod yogurt.

tion process was not ideal. and the mean age in
group A was younger than in group B. HowevCl:r,
the dietary intake and feeding practices of dui~dren
at this age are very simiiar24 and there were no
significant differences in the two groups regarding
historical, clinical, or laboratory presentation
{Tables 2 and 3). The majority (67'%) of cbildren
in tne study were younger than 15 months old a.nd
similar differences in weight gain, stool volume,
and frequency were '0 in tbis iimportaIlUt
subgroup.

The size of the study and the imperfect random­
ization process may have piayed a role in the skewed
distribution of some of tbe oU'come variables. How­
ever, testing by both parametric and nonparametric
methods gave similar levels of statistical signilfi­
cance in almost aU cases.

Another important limitation is that stool cul­
tures for bacterial pathogens were not available for
the study groups. It is conceivable that certain
etiological agents, particularly Shigella, can have a
healing on the tolerance of feeding during diarrhea.
However, our study groups were comparable for
severity of diarrhea at presentation and initial as­
sessment, and none of our study children had
bloody mucoid stools at admission.

Our study is consistent with previous studies in
children with acute dic..rrhea. which have demon­
strated the potential efficacy of enteral nutritional
therapy.25~The mean weight gain of 9 to II g/kg
per day seen in our study during the recovery phase
un about 125 kcal/kg per day is proportional to the
rate of growth previously reported in malnourished
children receiving 160 to 180 cal/kg pe:- day) during
nutritional rehabilitation?' Our results are con$O­
nant with the findings of Brown et al,:05 who found
that weight gain can occur in acute diarrhea when
the stooling raU> ranges from 30 to 10 glkg per day.

1016 PERSISTENT DIARRHEA

These data diffe-r !fwm the resuut$ rep<l)ned by Mann
ell ai,l:!I who slU1§'gested that emeral m,ltntion may
not be P'O's.siMe- widu ~Iooi voh,lmes exceeding 3:0 gil
kg per day..

Although soy p.~ot,'in·based wets are the stand­
ard of treatment PD n Pakistan" soy protein mtol­
erance has oo!n r€P'OJ1!ed in cbiRdren with PD2'~ and
may have mJluem::ed the greater stool output in the
group A patierns. RUce. the predominam component
of the khjtchrl diet. is easiiy toRerated by children
and has rarely been associated wlth allergy. tJ\.J.() In
addition. the hydroUysis of the starch 3:ld protein
in the khitchri diet provldes conansport moiecules
which may improve mucosal IOn ttransponlJ and a
greater reducttion in stool volume. The rice and
lentil carbohydrate and protein may also aid intes­
tinal mucosal repair mechanisms.3JU

The dramatic improvement in z scores supports
the role ofentle-ral nutritional therapy for PD. Some
of this weight gain may be related to retention of
di' .af}' fiber in the bowel (Brown K and MacLean
\\ C, unpublished observations). Although in­
creased weight of luminal contents may account for
some of the weight gain associated .....;th the khitcbri
and yogurt diet. we also noted modest increases ~n

skinfold thickness and mida.rm circumference
measurements consistent 9.'itb increased body
mass.

The obser.·;ation of a slowing of weight gain in •
group B during the second week despite the contin­
ued caloric intake of about 120 cailkg per day is
intriguing. The data from this study do noll. provid.e
a clear explanation for this finding. It. is possible
that after the rapid improvement in nutritional
status over the first week, the mean weight gain of
27 gld for group B may represent the normaliuti.JoD
of growth velocity. Certainly, the caloric difference
of abom 10 cal/kg per day between the two groups



®

is not sufficient to account for the marked differ­
ence in weight gain. The striking improvement with
the addition of the khitchri and yogurt diet to the
soy formula may have occurred because of a com­
bination of factors. In addltion to tbose previously
discussed. the addition of lactose to soy has been
reported to have a beneficial effect in treating chil­
dren with PD.32

There is no consensus about what constitutes the
most suitable diet in PD. The chaHenge for the
developing worid is to identify dietary therapy suit­
able for use at a community level which should
preferably be home based and culturaHy acceptable.
Cereals including rice. wheat. sorghum, and maize
are a staple diet in many pans of the de :'eloping
world and offer a readily available source of nutri­
tional rehabilitation diets in children. In many
parts of the developing world. like Pakistan. local
"lerceptions and traditional remedies are a major
mfluence on the management of diarrhea in the
community.33 There are. therefore, obvious advan­
tages to using a traditional. acceptable home-based
diet for therapy. Economic considerations are also
of major importance. The weekly cost of soy for­
mulas. the majority of which need to be imponed,
for an average 5-kg child is about S14.00. compared
with a mere $2.00 for a week's supply of khitchri
and yogurt. These savings. when multiplied by the
many episodes of PD each year in Pakistan, could
result in immense savings. Our study indicates that
an inexpensive traditional diet can safely and eifec­
tively treat children with PD.
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NUlriticnal Inanageolcnt of persistent diarrhe~~:

factors predicting clinica~ outconlC

1'~m.iIJ".[;f /Ht'tllt~ SIVtfUU, AttJ XlhtItJ i[JtJ/f.Jl'11'Jll1 'MriJ>i'MI C',pJk.f!' , Ji/.li1.tJ'j~,1 U"mif"'1J' <fIj tCik:JJ/ U!l,(~/hl;/i 1K,:';I~II;c' i<.:.'hlV,"~ rCit'·"'~,jI[,jdf iI'~,~~"iJJIHIJ

1n GalJl1>()l'mtl,/)llJ£'f lifjif N'UJ/:{Ulm=, HlI"J,iJlfj} MriLU:J!/ Sdi;JfJ-tJl. /£!.tJt1iPJ. M A, !USA

81'J1UU}J .lA. MiCJ!lJl AM~ n:iil;.Ii~U Z" 1~<iim&dI,"'j $ .. Htm:.rll'1t<J:b, &C $tT\J~\i1<trr ][) Nlllttmtl!}tn~llmJ:~Jige~l1liu1O,n

f'trt!lM,m~ <d~Jlrra~Jur CJi,,-1j'QJ11, IPI:t>lUtlC1tJJfoE ,~mU~:Ji1J \Q;IlI'U"lH1JJIJ(eili,uJi 1?'~&tJ;U V~~1;_«S1llllPiP,il Js:n"U.u-8C.
$~od;ib)QlllaTJ, US.SN tDJ5J~J,·$]l'~J

III1'J JJ \p1i'Jt'j'J&ttuw:: 'li1'llIaly \lVt rr:JiI!Wf,M1nJllz-tJdl U~~ J1V1JJillt (/hJul~a:rrtlni I!JJSIt e,·'!'!5, lTIr.'il-rliv)M.)) \lOljUrtJ peaSld~emltt <l!!caUUM-JI ttl!»
U'(lCt1]we ,il uuilliUiJMUu !r",~-Util',:ttu!J qKUluttdJau)j <di~ttt Jil1\c:rll 'fl(}~\ll!au (nK. • "(l) (M Ji 1(\"f UCIl'mlillli liJ:ll<om.<e nov se,-,;ew dJl]'$

)J'!'Jd! qg,ltrl UTI ">aimIbJMl~J}{l!') \lMlttlh] K-V if~!g 'ilt\\'tJ!IJ <diJi)1.)), OJ[ 7/J, ..d~vL\.digltnl SJittl\'lj[~,tn;i UM SU1:l:cliy (m<t1TliJ:. 6~, weae
1:lJ!c.oel:J;>fUJil]ily qn't'llttM JJ~i-d1 ul,h"t"'rit \It't~iC~j ttaltJilUl111ltJnJtt UJiu1hu,gtt '1rlllteuiC' \lO;,Ii:;' 1P1D"!1-a (~il\tCiO,gJ(\!;,u'J.<ce Ibotttw«n lP~g<tmJttJill

JI-OCi(\il:!I1'J'ti, >CJhr.'I/4:myiOJ[ idlifllau:J-<it;J!lO>a \\'\QJ1lIJ1JJltt~\'IJ$' u.ol ttlfuJitt IO>Ih~iCa\it\ill3ltJ'aiCa J;'IIcnl':t~t<D<ru, Sug:ttlDohcanu ml( faiCUJIl,U$

JI.ti-NJUlttM liIt,aih arr:tJittJ1lDJtJ!1Jtt u'J1uUiJJIaiC~ lIll\){liw,,!';e.aJ 'ji\OJUJl1llJ!i.ea ;lilfl! «It! < (Q)«lIDJ5), Jin.cli \JIDmJiUVnlJiE au tpaeserliuJ:UttO'L!lJ

~ p < IDl ,JDJ1)) 1,..,: rttit:Jlttt:tiJ il')lllImlh¢~ iOJ1 mll: UJi,cu<o>a:l- JiS,'l'!lJCI'Jit<erli \l;;,aliu td:el~~'jiecll ae'<o>><ea)f' «> llOi dia)is,)) \lOeal:
udltfJttu~Jt\lll -&iJJIr.nf, Ji14 Uil'lua».llJJ .eWJiUlIlLlIUU-o,1J1) iP.o:liiQI,dl qallve riJan ~ IbJ J:~llta a:td'mV'l.'ltOUl;)) 1l'hese' m<tUude<dl g:aea:uea
t>C'l,'trllq,y <of "'I,.uett)' <dIiflltt'lllJ\.'QltJl «!p < qV !Dill »JiDWll UMlIltJlS<l:<dl O~S CiMJ:~e «If) < @J @J~)J, <Dua dJitJ: $.ugge:su U!h(1lU Oll1\l
umuull'j :(;wJlIIIllIJlalli1>iru lP't1)uIQ,1ll .. lIil\dUlalUI!\l$ <o>li1i)}N~Il"'t 1/l,lllJlita"'·JiDM11ld... WlJ::f 1<l!>tL1ial'U'ji' ttn;:du<l:1ili \liii;u~ p.ea51SUltlllU
<d\'lb.nib·ea IO/{i!'aCJ Jia:e ;~tt '§':ttt;JJUu~ l!\Jtltljjl illl! thJ!'J'W~ttJiUl!l'.m<o,UlJ [1 /f',t71SIJ;tUt/I/IIU d~mili.\ali';;" dtliUfiZlrF' ulhwl!1Jpy" 'CtJItuiJJ'lf
<lYLJ1NJl'rlf'

Z'J.llpqar )J $'JfJ.1UtJ, d))i'!I-,f,jI!["'I.t)fl)11t~i /P"~'iuffjiZJ7dW.~ .. AI'f,illI ffi:Jit~fIJ iUlt,!wlllrnu~' DU/D,sr,JUUfiZll.. 5cl1dl'Vi<m 1:0<IJi.a.. PO BOiX
3!iDP} , KJtl-r.cuJ,u i#$&fJ., jb~ikuMtam

The cUNe :roetllli,O[1lSnUp ibei'lillf.:eau f.lea'5j1j£i<eantt 1!iI.,lla'llihlea i.lIDUI!il
maU!l1lll!ltm,UOatl has !beea'J l!iIem{!)atl£iD:auM Iby <2l J!lll1llmIbJe'llo>f
simllues (( n. 2~ .and! can devdll>!PJullUg ('J()l1llllUtiflle£ [line [\\I"<Oi

-c-ondbtuQl!l1ls aumosi ll!I",iveil'salln~' <CoQ>C'.XUS!.. ,t\Uttl!TI'VJIUI/E,1lu nJI1Fe

opl'lumaU form of nuu!'J[ioVllaU ttlluelT<apy of !J!'ell$1j,£[if-J!llil cdln:.aur­
J!'hea a-emams UllUoertaUilU, prompt allUd dfi&ttnve nUlla.a~uiioal,:all

mall'Jageme[1J1[ us cruOl2JU (0[' sucJce3>i.lillJlil m:Jl.rrwa~t:melllllllJJ:f

!thus dusl:mlltr O. 49,
AUthoug'd1\ ;JIatlelllu:raU !l1lU!!ll.ntJIOilll hl!l~ ',u,eean w~<d1eny IUI$-odl uav

ltihle deveUope,d! worM in me man;ag-emell1l11 'OJf lPeD3.~su<eOllU

duarrhea (5~, tilie <ern-eran [oun<t mar !be s'UlP'elT~na- «6;),. A
varuety of trueran dlieis have beeilll PITOllZ'lJJ!JM U'OJ «.IT~=

llZ'eirSiS'IifOi diarrhea mcUudmg romrmouued IcllniJl)::Jkettll «.1))"
eHeme[!ln~ lfomllualJae \{g~ and rows' miJlk !P'U'iOlueiio andl
U::u::[ose-free lformuUae (9)>. The fruann «'OJu:nom~-c: ITmiilliies
in much of the deveiopuilllg worUd, howe,.,eJ!', dlnctrue ttllDe
need for ao nnexllZ'ensiive. cr1llJlmraUUr aoofJPi1la.lblle aDlld
effocuve Iform of dliie1!2.Jl'y merapy, whiicln may aaro lhe
suinbne for ll!ISe ;a[ me c'OJmmurrun[y Ue'-"et

Since pems[em dian-he,a ns nfruough[ uo be a heutem­
gent01llS dus'OJroer (-4). in ns ;as yeu undear hew effoc1IJl'1i'it
noc:an dne:r.s may be un nils Ilr<f3ll.mreDllIl, TrOJ dall<t., aocwaue
JPilPedUCiOirS olf sUODes.sfun merapy or tbe rruoorlllfcU' fruosJPiuua­
lliiUluiimu foJ!' cihluUdrell1l rOJll1l rnes;e dUell'S lhla...e rruOI[ beeJlll
ndenlt!iifUedL Sucihl guuadUnfS. whiich cOllllid ndeJllluiif~' chill­
JdIll'en Dim l1\Ieoril of specian aUfll1lll.iiC!l1l. wollJlildi be 'OJ1f criiuiitall
nmpo",all1lce [0 diiardueaU dDS'ea~ wnnon !P'mgnms in

ilJle,,'tlllOijl"mg ~IOiIUlVlluit$ UVlIlh:<:lllP-mg uhem \UluiJll»ze ulh.evg DDrnJuellll
UitilOilUlutClt:!o

A VlIlU1mlberr \!lIn r~~t na:rcu<D<us, nor motUaEuuy iVll ICniMlltiOo<rl!
ilJlU:Jluulltu lh:atve Ibeetll ud'emil.6i.ellll qDO-ll2)J,!ili\UJu llunuMce IS hown
.alOOIUlU If<.1iCU(()ir:5, ilJl.eUel"mUVllDVlIg une s,uelCess or failllawe of
dUifU:4iry ttHterapy «»ff lPeuS,V5-Ulfmitt dfanli1e.'ll, Two aeee.n
s,uw:llIlues olf JP!.ell'3n:>tteUliu dlu2111'1l'he31 weae \!JInaJblle uo idenunfy
dnl1\lnrcall «)ll' furusttol!ogi<e !P'll'elllliICuoll'$ of 5-1lJ:«essf1l.lll ttneu-aJ!P'Y
«n J, n4)),. S<t»me OJIf uJh,~ llIliffiiClUIhy m ld'ulunfYbttllg risk lfaiCUO'U-$
olf peDSU5-UUJU ~r;;lill':rlltea iJs: 1l'lfllaue1!ll uo uhe faltu ulhiau persiJsuem
dilatnlitea is a lh:euerogeneOJlIJIs dlDs(»Z'dell' and nhall a "aurIeny
olf mettlhio1!llollogIe$ hav'~ Ioeen ut'Sed UO uy no define nu ~n 5,
ll6}

To !P'1TiD>\liidie dau3 on Dii~l< Ifauovs; as.s-<n<tiJaued W'liuh
SIlll(ccs-,slful!ll mllUlCorne and earlly' DelCovery from peDslsuem
ilJlnanhea no clhiilndlre-.n ttaeaned wnth an nne;(pems-iYe. CllIBU1lJIJI'­
aJBy aClCle~uabk dlueu, we eWlIll1lDattedi ms,uoritaB imfomllat­
uiioo, admii.s-sumll doniicali and llab'1);lT,ltoD'Jl' tha!lra<cu:riisut~.
a811d daua obuannro fmm uhe firsn g; lhi of UuosputtaBiizauilon,.

Materials and methods

DeuaiJis of dliiett::ny ccmp<OrsnuiiOJllll, memooonogy 2m..rli
paune-m $e~OC[V(Q)ID! of :rlhle sma)' lhia'llc bttn de:siCrib<Odl
en5:ewhuc O?), nID! smmm:ar}'. iliiJ-i wa$ a (;o!lD:ilIIOOJIra1IJi",'t:
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ResQllhs

1'.1'

~•...ci'1I' ci,~

/FUJi.. 2 Oll'.:ngl'!Jl'hlio.!lII illff lrolitJit'll daiJll1 nO<ll11 r~Iil=)I' <lllrlbo~ g;J<Oup.s jo.r
~e C'll)n1lV~'Ii I/lif uli.-e 1i1Jl'lli)' ((. -':fOIlJif;ll A. .:l' -guo::rp 8».

OUll1l1call detai~s of me :s~u.ay groups and outcillloe Ilna;ve
been rde$01!bed lIIDJ denaiill plll'eviiousliy ~D 7!JJ .. BneEi}',. of [be
W1 iClhliiJl~ae:ll Jrandmmzed for the study. 2'9 idlildl [1l((l)t
cqJjrnplieu.e .Ute sway Oec3tllSe (Qlf mtelTiCl\lIll'ITltiDJll UlJ1lf«ttiiilllIlTJ$

..
'"i~ ,:t
~
¢

1iW~~
'l,)i

II

The iinu. $ 1m after 31dmJ.$SiioIDJ were chosen 2$ 3l1l Dnitiai
e",",aijl\L1[JJiOIDJ ptnoo to determiine whemer eady ooj«tive
olhrs.erw;anJcm cf dumcaB Oil' Bao-o>ll'.uory falCtcrs lI:ouBd
prwuct outcome. Duong urns perioo. me patiems were
rdlli/'dn,u~ :3ll1d begaUJl dietary merapy.

Dalla from me srudy were amaBj"zed! for dilnereUJlce
belrwull"Il means by the u.wo :aiRed Su.uaenll"s H<tS1.

Dmierem::e c.eu.ween pmp:<oruorns was ,u1i2ttyzedl 01" ern
sOluare amJaJlysus wtrn Yates correction.

!Firt, g" C"}:l'Ilj~rlrt'\.~~',~ <!:;,j L'1'lUJ:J c1.1lliw<::ll'<l,1M; 1'<'l.U,ti(<: ~irb"Uhj 1fl:<ilI.l'itl1< U<Jlr DiH
idl~I;rJilll<Q;..:J <aiJ ~~<! ~TlU'.diw I!... !lUlllUP. Au ,;:,." ,!,U~Iil1:" all 'ii';j;l\J<t:t ,ut
1l1f)l'Uld)CII"iully <t'JIl!rtll'tl:l.U ~J~<01f1J~)! l;}tJj <d: ..~1. U. :.l.tl'l.<lt tot

S!1lUdly ibetw~ea'J trJe Aga K'hal'J u11luv.ers.uty H~H:lJ'il.ltt tmJe
~b!l.llo:uU v.nuu't'lllte <of ChuM He.aUth (NUCH, kUUlIiii)
3tld the Comibinerll Program m P'ediatil'lC. Ga$u~l(liea'jttuiQ!'

llorg)'ilnd Numiuon., Harv.ud M.edueaU Scihc.QJU (lft'OuoJiJU)),
Weaned maUecroDdlren (age 6-36 motlllh$) Wilth ~n.'Js.i[.

:ent dianhea (dianlluea Ua.$tin~ ~ 2 weeks) WUt idltntt~~etdl

from rthe olln~a.!l.lIen( s.ervuces at Nl1eH for u~dm.uoil1l UiIIi
the studly. Pauents wUt~J hyperpyru.ua (> 39~q. $evt:~

maUnlllllnucm (weog'ht·"or-.1lge < $!lJth ~nti~e of <COiil1Tet.
ponding me.auiI'l NCHS standard) ilil1ldl i[~Jos,e IIli'1lillhl
!J!'eri~her.aa edema, were ududed from t~e S1l1J1dv. AifQe: Jl

deTailed! history and mJormed rom-ean wue 'otJ,UlUll1ietdl
from the par ti!'ltt, the .chiUlb'en welf.e ra,lf1Jd'C"'11llly .aUUCJ~u~<d1

(.0 re~elVe olf1Je of tWO diets, Group A wa,l !fcd Jl $OiY
formub. (Nuttl$0l3a, NutnQ]ca. H<OJ~Ua.1l\d~ ;aUC!Il'Je (Oit tUue
first seven days f01uowedl ibv .3l comf!)JuIl'J.uu.oirJ i(l)f WiW

formuU~a arnd iO.u~dm .and y~glllrt (K- Y \lilue~» UIl'U O~IlII;11
amounts (or the next seven days. GIfOlUlip S ll"ect:a\',tJdl K-Y
.3lUone un a 6'0:410 1'.21100 dauuy for D4 days. NlUlumn.oau!ll
therapy was 'beglllr~ as soon at ~d'jydralLu<OJa1Iwu 2Jtll:JOii!Vll'

ipiistuedl.
Kh~tchri of uniform .c.omgliosutuon was Jl11;e~u«<l! lliI1i

:bulk and aiozerJ O«'J .aUoquolS roll" dismlb'lllllUon.. Y<OJg'JJln iGlf
subieal"l,d ul"ldorm COi11l\POSOtt.uoau was obumed UIl"Oilll'u ;Ji

smgllecommerClaJ)solUllU (full'lle Daury lP'10!liIlllC!LS. K2!u·
d'll~. Feeds m 'both gll"olUlps were adV3m~ed 'g13dUll3!UUy U<OJ

?Il"ovudie a mmumum cf Di(J)O C2l~1:kg1.Qay iby day <4 orr tl1'J::
smdy. ADD drugs wea'e s~,opped pnoll" 10 stllllcly lIamn~I1JlOb ..
And dmucall de!i:l~Jdr.atuoU'U, uf alf1JY" was COiI"1"t'Caedi IULSlllll~<g

WHO oraU 1tehydratQon SOU\JJIlU<OIf1J. Tihle ~aanenlS were
.arimmedl for the -course of '11be StUJIoty to a "tlie31iCiln 'II.V,u\li!
and accura.te measull":emcl"llS of f01'>d! aaudl Iflllllud Ulf1Jil,itke"
urine 'output, emesus and s~oou outipuJ![ weae oibl3D1f1Jt>dl.
Dady nudie wei!h~ and! weekiy anthll'opomeU1lc me.as'llla:e·
menu were oblamed. The f!rowth <qUJIotUeIr.u for me
ouranon o( the Siudy was caJcIUIU;ue,d! .ac«liroin~ to th,e
method of flDe,stem ~ll'Ud 0511'0" (0 8~ .as fo!~oW'S:

Discharge weogh~- iowes~ weigJu,f
days from weight gam to disciinarge

NCrn1IaU mean dauuy wea~l!u[ gam acr age

W.eight gain was described as s'lcad)' weught uncre"ase for
~ 71?. hi and the den'omlnatoT was cakuU,ued from [iii: sUn
(:entiRe of the NCHS standards (19).

StooU roecumens wue exammed mucro!lt(OJ~ncaHHy~biiUy

for the p;esen:ce of ova. para-sUItes, pillS q;~UUS or r«i ~dls..
Slood SD1ecimens were obtaull'Uedl at adlmussnolm and o.m Iliay
n~ for -a ooIDpDeile biood count .mdl serum alloumm
-estimation. One hour serum d-xy~ose was -eslUm;u~ at
unuuuulon' dl end of study after a 6 ihl ifast I\D.SUirng me
method of Roe ami! R.Ii~ (20~.

CesnltJiol"l of duarrhea was dlelfulf1Jw as the adm:\"emell"llt
of semusoUid stoon oonsiste[1lCY, a stooH fre!1!l1JJency of ~ 3
[l>e:r dlay and a :stoOn woUume of ~ 3i(J) g)!k:g,joay. CniimcaJl
faulluEIt iOlf dueu.ry thelr,ap:;, was ddimedl as p:nustellJ!tJe of
dluarrfruea 'Wlillllu mabiijiiJjtJ' Hli maaralLam nydJr,uuom: by tm: crall
1T0ute" :amdl,lilll! weu\\!iht li:Qi£'t for ~ 3 CO[1lse::IIJI'lU'W': days a[ileii

a'ClhluewUng a uJIo11i:: Ulll"get')if nOO call(kgl/day.
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,(tI == n31 0JT nJ~Je deCU~HlJ1U 'Cil u~)e: u.llmiijy UJ Ile21vt' ultue $UIllI\lii:;
rd;(;;1'C ~'OJmp'lel'JClTJ ~iI'l = n6J Of ultue 73 dlJJJUrlialtalJ wlhro,
C'CiTl'JpUtntJo lJut $['lildly" <66 we.re urrrea~edl $!jJJC«:).$ff'IlilUijy ailUlirdl 71
i( niQj % 9wtre lI.r.ea'lmeil'lU n.2l'iij!l.lla e:$ , Fu!" D$.i1lJ'Dl'>Ii·~ uhe .;;umuU.:a
me2b1 danny callonc mnJJtt:~ ff<QJ1 'lihe UIot'<QJ $.1I.!I.llrlly ~.J<QJ!jJJgJJ§,

Wun1:J 1I.he .;,]dl~11I.)1{1)TJ <QJJ }~ - Y HlJ 'SiOy mun~: DU1l f!\OJlllljpl A, uhe
cail:G11Ic m12l,ke umpmvw 1f1lJl11.ilue1, Ardlmm.ni1l.ffaulimlJ \OJif ulbe
K-Y d,jel, «(';'~il~er $~ll1Jgijy ;(;;'1' urJ c.QJmbmilllnOllll ,",'UuJr, SICI}

u{'J1mlllllla" was :a'S;~'())CijaUN 'WIJu'dJ rc.QJn<t'~Jlio'11ldlmlg)ly U01lliea
S1<l~)OJU <QJmpu[ l(Fug. 1~ TlInus 1Ili'.2l$ aDst1\ a$~OJc]:an~l!lJ ,,",,'Uulln
comparalbOy £lrc,a1l.re'1' weu$.~u~,am amo:1l$ me rclt..uD'4JIIr't'UlI Ifm
lI.d'ri(';' oQ!ru:§,~o:r"riuIJ1J£ pem),rl!s, nOJwevu, Ilhe <QJ\i\f['aDij If!)lI{),wullL
(1jUQI'llleTJ! !for 1I.~e 1!.wC! pC'UgJJ~ o\;'cr the SlI.llllriiy JPeIl1l00 was
'S,mlJibr (Cglrc\JIp A :8,8:::65 \;'e:r$U$ 8,,6±6"u m ~!<O!lJIP B»

To evaU!Ulau,e aJluc aocmacy of nJnl'e P2IKlIllUi21ll Ih.o~:uoa)! UlIJl

;accllila-an'tlly predluctill1l!, !!he mn'lllaO sl:'\?elTliny of/' ~~~rilhit:a

rdlall.:a cn MooD vohame, dlaaacllJea. faequem:}' aU1l-rll vomlU·
llDf! nT:l the fir'S! :B ltu afuer 3dm!$'$]01l1J Wtr<t ,m:21Uyue DauUe
rc)Cil!lcor:mallIttt was fOUJl.Irudl be~w«au the: parcmteaaU d~JPl'

UnrJilrj of 1I.ltue t5,t:\;~my of cuariiluea amJ! stoOJ~ voUIlmlit' and!
iflrci!jUllel)"ijcy ohserveil, Tht stooD lfae,quer.Ig.' was; D,e:s.s ullu.m
oaue·ulhu,<d tt.ltuau expe:eue.dl lfwm lhe par<tU1ltaU lIuilsno:ry
((a=~.3. p= NS»" AUmosu aD2 jp'2lrents (91~1{l,» d~boed

W2lll.tu)' s1I.ooDs wh2~e 49 cltunUdlaftJrn (6i.1l
}(L) iii!cu1I101JUDy' bad

watery $uonBs Allitbough 291 rclhnDdllr~r, weu-e n:polrnw '10
ltu:ave vcmu'lllIr1J:g. muDy n.2 wea.e o'b:se:lrvod rdIoull'lg StO> m Iilie Sb
aifa<tT ,!Fd!m:l5:5;UO:I1l,

Tabar II clQJm~a<t's tihie auus,a<QJlTlicaij lU1lfomJl:allilo:I1l. adL1nW5-

:in(();u~ dlilliuull 31rLilll Eallh<o>u2ru<QJ1r] tCh3luaa:temni:<ts 3lU1ld daua
h(();ffi ulilJ: d'Dnn $ Uti 41lher atrl!mijssno,Uij cn>ff nhe <tUuDdultUlJ who'
$.U1'trceedttd <:liUlJidl fauteidl n.he dIetary !theuapy, NID' signifiuUlJu
duff[euitlllitll: \ilia,s fOllDnd m uhe h~$nouies lbenweeVlJ uhe nWID'
~aolUlllV1 n<QJu dlllluaniollIt and heqlilenq;y of dna:Hhea. hisnou}
of bllocdl ~UlJ suooU~, O[ vom»ning

Oaullj" uw,::;, adimussuolIIt tCnaUCltCUeU]SllIoc5. m(3U1l age am:d1
prit:5>tM:1t on vomunilll1Jg ilmJ ulne firsu $: h. lCone~auedl w1iulln
f:aiUIUIUt, AUuhol!llgh uhe diff[ueniCes. di:d nou ueaocD1l s:au»sui:ull
sngmJiiJIc3VlJlCIt. uhe d~ilDdlu/tUlJ who. subseqllIeVliuEy fa»led 4:lIte­
naay nhu4l:p:;, uemj!.e(l]l uo han ill hugD../ta i1ninilalD suooD OUJlUnJ,I!lIU
aU!Ild a gnanu J),wpOlmGU1l had ""anery snooDs. S,uojQJll
mJi~U05ceopuc e'\i~dtntCe ofnhe puesence ID;fred «n whnue aDlls.
was !lIO> diffeueDliu 1b~uweeVlJ uhe gmllJps, ADuD1lOUJIgh 3 silmiD<!Ilr
lU1lJlmbiu of dDilldrelU m v<o>uh group-s. had milld upper
UftSplaaUoay DU1lfeuioU1ls. «U1lone of •... liDtiCllJJ ueqjlllliluerdl aU1lui­
bUOUt<c uherapy». a gnauer proponnoU1l of ureaumeU1lU
failluurt$ had fuu 1f3U1lgJIalig fu.vm 38 UIll' 39~C duriU1lg' uhe
OOlUlffSle on nllne Dllinesses 01% veus1lIis )&%. r=71.~.
p<O[@S,)),

Dau<i: hom uhe duiMl'itmJ sua:cess.fi'1ilIDUl" ureaued were
lfllJiJruoea ,uliOllllyzerd uo evalluane p4)ssilbk paerdlnt:uous. 2155illJ­

ciaued winh ead]' orr Daue JreciDlvery fmm rdln4l:rihea (Tabk:
19 TweU1luy-se'IJeml «4Bb) lChiDrdln:U1l ueco"-eaed nU1l uhe filnu
wed: ar.d aU1l adh&nlliloill3lll )$ had Uil:iCO'liltued by dOlly DO..
ClIlnllriirel11l wullh dday<t<dl aoc<QJv-eay dnfi'elfed s.iigniimalDlUll}"



@

a~\Q;m lti/1):wtt a:eN~,\'emljg 't;;ala\]y urJ Ibtmg 'Y'())1JJI!I'J~tf .M!J1I& UIJlj

trllvUiI'J>H, ..lI !tt:enea &tj!;1'ee ()Jf :1'Ji1l~O'JIU1ruau~:rJ Jl1I'J-Cl mU~lt"U $t<CtDiU

lQI!UtP1JJl1 JI!J1I& ~1·oqWlea"JCY. AUIJJ!'W)Wl~au 11I{)1 vi'€Jl'JuffilCJllllJIt &uifftrr­
tfJ"e W.lt 1f{!l\l~fHJI ibe~w¢.tf\J tllue 1w(f j!;m'JJlglI$ If~t ItJtut I£!It~a:e~ of

&e'I1lY&1'..lItJiCJ:rJ Jilt dm1~t,jollJ, -t.il\JjUdltttl w.t!lil &d.llr.e-& ;f~\{li'l/­

uy il.\())lJ!~ Jl gat'.uer JlttiOWltil ~If ORS uamillUUy if f/J <:lO).,(Q)l».

l'het'Ult\ceti> "f <dI~e~ry t!lilerJlpy 'WII1JI.ifu Jl 1t1~<dItll!JJ>!lIlm~U JIIJlj,d1

illIJexpt:l'lt'JV.e (I'jet uri il'Je;uUy ~£!)%, "lif iQlt/1 dJuMla:e1l'J 'iIIill~Jhi

!r)cI'm,tent <dIual'ra~je.1l ut txlt.femeUy (iJ1ltlDJ'llI1:.11!!Jl1'J!" ..lILI(fd! U!J1I<dlu·
{;2Jte.~ Itih~'l 1JhlS, type \OJf idI~tl a'011ay ~J3I'o'e JIIIJ uamJl!Wl'nJlll1l1t
amip>21ct I(!;J~ il'J'llllruIl.H~)l1llaU a~!halihl1llulaVl~J~ I(!;f ptfi,1tlttll'JIL ((jjU.u­
aJ1leaafJdj ma1la'J'lllHlIVlI(!;11I UIlll IttrJC <romllll1llUiI'lulty ~1U». liluUs. IIi,

ip>nltiJC'lllila1Uy u1U1lip>onall!llt UQ1J P.1IbtUIlll wJtueate lP't:1$u'51,eIlllU
,dlianl/lJea ill; a ,COmillHl>11I ;ll1"li'bYJm; UI& ltlhie1te .1I1te lIUllll1IlJlttldl
1t:5iO'lJl1:oeli ~~r ~H)5ipJlt.aU m.1IQ1J<1l~(mt1'l1t <CJf $'!Ji,c::!1l 1C,!hJuU-rlIateau,

-r~elie >d!uaa!ls;o ~'1Jl,&ge5i1t an,u <oenlU01J $lllIIbtVi01'll1iPJi> i01r
"l1jiJUda~'l'l 'WU1t1h perSi'l£te'l'lt 1llI~}lnihea llll1Iay !be u,&e1'llIll~tIdI ';j;IlhilOI
.1Ia'e ,aIL u'l'lcre1l£e,d! m'k ~~1 IJ'>.QI01 ilI'llltt<C1ome ilIf ltihJe.uJll(lly.
Sjigt'J.!idUc:alllll mk lfaC1«l>1'$ ~:Or U:a~UI!ll1t: Jlll!ld <dldayeltll altlOOw.f1)'
uimcIJudiedi 'Y1(!;'1llil'l~era~e 3!111dl 'lIil1mqVlil'l~ tdllllJ;U!l1l~ * lfunt :8 lhl

2l1f'1t:r adimuSit1c11I. l'tJes"e UJtC1il1N; llu.1lwe.1lU~c: 1bet:1'l ;a.$i!.O!CUJl.u(1!j!

'MlII.Ih urrJcat:3.todl (3.u~l!llat: 1:1tes m £lI.llIllll~es (riGllll1I Au~lica ((~))

UIlJl Br.:lZ1lU 02~, A<dldhllJicil'UaiJ IfJlC1iGfSi wih~1lu \PJ1IOdlucac1lJ1
deilayedl a\Oc,overy UIlllcUlUldledi ga:eatLer dega:e.-e <OJif maJhrulwm·
luon. fever .:lllUdi pasiiage "If w.BlI.<eay 'SII.GoUt.. g1:eaau~uooll
ifaeq!lll,em:y .allUdi 'lI<OJ~'1llme JlllUdI :g1:ealter ORS uil'UuJk't: ((jj!lllIf1lil1l~:

llhe <OJ'b5ielv.aIl~I(!;'l'l pernodl,
As <OJf ",Cil, IlllOJ <OJ1ihlertdl aiLa Ollll alS~ ~:ac[<01f'S Jl$!)/J)c11JlU,edl 'QI;'lI1Jh

ilUlI1trilltionaU tiher.apy IlIlsmg «:111JJJlI.llIlaa~Uy aroepulb>lle i!lIiiett:s iJlll'<l::

aV.2.luUa.lblle. H<OJwever. ua~ier slI.'1Jldaes of It1IlIlllI.rnll.ll<GllllaH 1JtuU'·
apy flO, daarrll11ea ihla"'e ;aU5illl u~'Jdluc:llaodl uJhi.lt 1l1IU.UIlUIlIJU,a-UallrDiil\l"
fever., ..1l!rldl Um[33U :se'llemy «))f 'Sroo[ulrllg may i!7,e UUI1Ulf.ifd tt\tll
poor-er <())illl:,001U1le (('9. 22-19l. UuJhese findullllgs <!JI'te $!llIIllt~a3l1lU'

lI.uatted by oilier stlllldues. 3. <cl1illU.ucaU 3\ssessmellUlI. pa\QIffiine 1l1llI3Iji'
be devdopedl wihuclI11 «:l()llIl.ftdl heUp gilllude lIne.3.ll~ C.1lae
workers [<OJ udelllltib"y duuUd![1til!l wihltll reqwtle mOllie $lUIpU·
\Illsed' iiliuera;;:-y <OJr D'Jospull.alliz,allJiollll.

The unulltiaU evaUuall.uollll !pIcriodl pai01....odl 1t<G !be rf~lII.alfil1l1leUlY

heUpflUlU UIlll udlellUa,1ryullllg cMdlKIlll whl() diid 1lll<G!t t'Ollleaal!le
['bet'apy:as welt We cihose 1lhe [kslt $ au alflt<tlr <Jdlmu$wolllJ !for
'!htis period S11lllce 'tD'Je ellroct <Gfdluettary untervtcrnllJiiQIt!U 'iihlo'lllll<d
ihave lbeellU smaUlles't d1UlInillll'g uJhat time. The maprity <Gf 1I.1ln1~

pfodicl'OIrS <Gf treatment falillw'e Oil' pU'oU<Gllllgf((Jl. di3.ll'lrllut".1
wue fO!llllt1lG rdlllllrillUg l1ihltis evallllllall.!lollll perioo. DJ Il1l:u'S Iffilllldjjtl1l!~

us slUlbstantii:a1LOdl ti~J Nher sl1l1llmues. an Jimuii:aJl eV;a~nf;:ltiiOtnl

!P'eri«)d! may iidle'l'lI1Jilfy those duillrdlaen UIlll gr:e1tte£11 Jm.ec'lli of
Utimuit;M llu<DIspulliaU bc1Uitues. F'1Jlm!1e srodlue£ ;attIC 1lll<e.f((Jl'ed t(QI
determuane wll11emer ;a :sihonu period! of \QI!bllecl]]ve iQ,llltsea·­
v,aIl.!l:(!)[1l may IPNlivUde $umullu unformatiolt1l.

iFIlIlnllncll' eviideil\lDe elf I1l1ne urn~rulIl1Utt <Gf I1.IIIliJ$ p'etnlil!i& was;

Itlbl't lfa:ClI mart we 1f000lllt1lfdl Jllll(!; dliillUiiallUy !£Qgaulllfifail\lt riSi!k
lfa:C:II.<GNi wllueil'l ev.aUuallJillUg p3Jre:-'1U ihUiSitoay oa· the ilil\lutnalU
ll.alWo:r.3.tl(!;ry slI.'1Jldliies. A'S <01l1.lluea:s MVie .:eJPiliU'1lodl «2t3l~. Wit

UiDililll!1J& .1l II""W)~ iC\l)il1lJ'-'llH((jj..lII11J,te llJ.~1\4't\tl!1l OM ~tttel!1lUJIU

JI{"OWlVliH Old i.t'l.~a~lt~ :.1InJl INIJ1JJiIt W:J!$ J:~u\lll.llUh' «);1btJ<~r-tellll.

UVli illllmlml:.llUY. :JI. Iltt:JIllll,tUiDia1JJ!U Ut<ctt·U.eauttuU (Khult<r.~U1I» :JIn4ll
Y~,!lWat <dlit1 M.at)' IluJlw'lt iCiDi[llj'S.~~t;f:a:Il>U<:: P~Uit;fljU,;)jU dOtt IluO,\U11e:­

ti'uiDi~d m~V'1jJi!:em~i1Jq I(/I~ P~~').\LMif1llU I.'tiU:JIiVlh.e:JI, OtulTue "'~UDO\lllii

ICUUaiJuull dlJiU~Utml1l.'C$, )'O\Ulr8~1t alg.t. p.a"<:J-ttit1t m.uamnoallJlU
S.UIt~. ~,eweu. 3Jewttl'e WJlltltlr)' ((jj'i.;Udtlt3 JiOl;i!lI womuwii~ \4tttte
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Ro~e of cereal·based ora! rehydratDon therapy in persistent
diarrhoea in children

:\1.(\1~!JJ.l AM. 8.11:. A R~ilr: <llJ1 itlta~i1·ib>I~.dl ~tJiU rdll)o~~Jiun<j)a1I ulil,<~UiP'r!l11: p~nnicem JCJlaa~ooeJl m duUdrcCll
,'\WJ i~Jt".dlllIJH n~~~ili!llI!!"J.r)J J~g)UIQ!4-;' s.u<QoClI:~""Uar, OSSN tDdlDJ.li-5J1(1i,

I\. UOJ1Jlll (!if 2.Q!QlDJ ,,1M111&tUl :ll~M 1lIJal,dtr 11i1~'t Jim.'lll n2.. 51/llDJ dUJlralh'lleJJ eijVJi<o..d::$ were ,uu'llllcidl p.r..,,1p-e<cu..eLy !or
Jliiet1M'J~ ulhe effJlCJltlltl. ""if R·ORS JiawJj G·OR$ Jill"'lll ~or <compJina1lg ulh<tm "'lIUn, u~att of oat (l()m!P'an1€H!i area

i\Jt11'Jg .cIl1l11ri ~{),j UtJll'l'rJt11111 flfffifUl4"y WJlo e'*':l\UIllIJiu(ljjl Uall ttemu, or OR.$ \lll1lt r:.l:Uc. (OMlllmpU,oCll or ORS poer
~ril"CJ&t:, .d'lllt'JlWlltl iQJf tJ'JllaaillJ-ou Jlr'.IGl a:.llu<c: 'l'lJif roclQI'lieryTUtot .diJllJi ...ere JiI'lJJJU~1edl uo ll:<omp<JJre Ih-t' r.ue or
t'JeH:ltUtTJl <d!:JJlfJil'JCitb U1'1 ttlhil' ttl!uat'.f: JialtJi:I. MUIli ORSll:iOJrlt!11llmptll\tH1J 'W-Jii 9.ll1&:: 516 and U1J6:t 166 mB per
tpl1tCJdle M 'lJ:JI~t!'" tJHltrr~j{llt'Jl Ulli ttJh.t: IRl·ORS Ji1lt\lll G·ORS J:a~;J:.i rlt$p.~uD..elly. lhe mean duratlOM of
WJlWY i1I1Jitrril',{lIt:.a1 ,,",,'cac 1\ J:: l' n. :s ..a:~ ;'5> JlOO $$=5>5 dJl'1''i. VI'lJ ulhe R,·ORS. G·ORS and! comparmm
b1U, a-e1.pOC1'1'l/eil~' Jibe- 'l'riMilbllll 'lll'llIaJIUUIQlUU1. ~01 d~1IeMU) Ilio:e're iI .. 9 an'lil D2 <!falls lUll uh~ uhree areas

aetJl'ecU!Jvtll~' 1ftt'Jt mc~dlwc:e1. <Q>! iP'e~$lHa<t:l!1Jtt <dIuJinfu/<aif:Jl OQ;Bllo,...~1ltg ...au.:r)' dluannc<t:JI ~ere l!lIA. j, and B2% m
uhe R·OkS. G·ORS J1!l11Jll "to>!l'l'J:P'ba~wU1l Ji1eJJ ae1i!~ul ..'tH)'. Jlnrli. ff<l),Bllo"'~l'1Ig dll'3eCllatll: eplio<fe'i.. 8, D& and
.!l-C!J% The a-t·1.oi!as cCli1 alilie 't1uwJ1'l,' ~,!1lJ!,!'t:'l,' lJtu.,U R·OR,SuUlI hltU<t:n a<tlCiOJ.eay frem OOIn, watea)l'duanh~a and
.ayte~lea'Je1.. alb'lilt ae\chllClJa1If,' uJhe UIl'.itU&ll1KIt orr !P'ti'muenu ~n:nrlhi~.J: 0 Cwm;/U'Urmu 'U()I')'t/f]l' "!JUIl. pelrju,enr
OlonhOUJ. fR-{}fRS .. G··rO~s

.-4 NJaJu!J M<flrJa, Dl':patU'I'mn'./1 Iff r;]j.{·J,UJIU"Ut$., TI/rJi' Ag4JJ KlkifJi"J (J//l/i1rUSuuy., SaadullIntJ ."l:ol1d. PO Box J5oo.
":0 ra ch,· 7JtBD& P",ikmotl

iDJanih·oea~ <dl1sease caus.es aibo\lJJi 5 illiU~J{lin C§'IJS!OOe:£ ~"<ery

year w,ah aibo:ua 4 mUUnUOTJ .aeatih·£ armllllaUny \( lll). Mo,st {litt'
tihe de.atihs 'OCCUlT un tihe deveUopmg rc:ounUinles (2)). l'1$.'e ((J)1f
((J)r.a~ lJ'~ihyd:r.atulJ)n lherapy has s.1J!J~mall1luu311I1y aodhUf.cJt1d1
monaD,ay hom aC'lJlae duarrhoe.a amJl denydrauuon. M{li$a
.Jif ahe deaths rdlqjJe ac rdluanihoea .are aihwUIIgitu iC<OimpUUcal­
.uons re:sqjJUlung Ifwm aihe uUUness. A sulbsll3m.uaU per«mase:
us aiso rdlue to rdlnurihoe:ii -epis<Oirlles llasung foil' a pmUollllgod
period! pre:opuu1H.ing peirsmena duanhoea Oilmd uas m,uto­
uonaJl consequences It3. :5 V. The OIlJlSt: almdl medliJillllUsms olf
peX's1stena dianihoea are Imot yea de,arUy rdlefillmod WiDIlDe
prospectnve r'esean::!h liS under way, ana may talke some
time. ll15 mallllagemellllt, panncuDarUy nUUInlttl{lillUaU manage·
merna. continues ac baffle me pMnaUinloallUs olf idJe'li'eRopnng
iCOUIlUUlleS, As tt!here is no definlltte cause and 1lII0 muapf m
sigihll. one has a{li e.xpi{liae aU« jpJ'ossibUe ways olf filn,cmg aim
allaernauve meam of Ilre.umelmt or nen PU\;'clmuon if
jpJ'os'SllillUe for llluiS iConmanon.

We have anallysedl our data Ifmm a Barge. pms~«auve
fileM-ibasodl communuty smrdly Ollll nee-based! oraU uehyd­
1r,;nnollU merapy Ulm rurall BangDadesh ar.J aatemp[od to
h1llld mUlinrice-based emD rell1lydlaatuon therapy us DukeDy to
have a positive role aim rod1llloing lhe all1lcdence of
peusU'Sl:e«1l!t daarrll1loea. Thas was Qn5purcd by the Imp-ac!t of
niCe ORS IIlll JPedllllt:lng tillle dlilllirattuon. frequell1lcy and stooB
voUUJlIrnne. as has ibeel1l observed un !the paslt dunucaB .md
fildd slt1llldiies q6-8l.

Materiials and methods

f{lir suudj'lIng ahe efficacy and mmiuionaD !Consequences:
of uhe nce·bas.ed or;ilU reh~d1ralJon theaapy, three vjllages
m «luaU Ban'2Dadesh each ""'ltn 600-100 chddreo of less
ahan fi..-e years. m:iluched for soci~conomjc variables
like maternal cdIuc;altDon. morbidity. mmltuonal status•
eac., \\"ere included m a two-year longjtudinal study. One
area roceived padns of standard ghu::ose based ORS
«G-ORS). anoaher roccwed packets of rice ORS (R­
ORS) and a third area served as a comparison area
where no ORS Wa$ dusujbuted from the study source.
VUIIage mothers seleclted 00 the baSIS of predetermined
criteria served as depot holders for the ORS packets.
MO!hers and depolt hoideas were trained through practi­
caD demonslratioJllS aoout the preparauon and use of R­
ORS and G-ORS un the aespecui'le study areas. The
details of the paepar3tioJr. of R-ORS are published
eRsewhere (9). The comparison area was advised to
continue with uts pracuce of home ORT. avaulable ORS
paclkeas from government sources and current practice
of drug treatment for diarrhoea as decided b}' the
famiDies, Dietary and mnrituonaD advice weae similar in
aU three areas and consisted of cominuatuon olf pre­
diarrhoeal feeds. indudung: breast milk. Chilldren's feeds
consisted of mother's milk and dilu.ed COW'$- mm, for
y{liunger mfants. !For oDder children a locaD deea prepared
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wIth rue and Uerniis was made soft and served Itlree 10
fOUf urnes un a day. Families were advised to provIde
additional feeds after recovery, the 3:nounl deoendim!
on tne demand! by the child. No monHonn~ of th~
dietary intake was conducted. A team of health-workers
visited each household every week. in the case of
dianhoea a daily VISit was paId until recovery. Nutntlo.
nal effect of the ORT used In different treatment cells
WAS measu~d by anthropometric measurements like
weIght and hel!ht every three months. The volume of
ORS consumed was recorded daily and lhe duranon of
illness recorded according to defined cntena

The definition of watery dIarrhoea was based on the
passmg of at least three liquid stools In 24 h. Stools of
liqUId or seml-iiquid constStency mixed with blood and]
or muces were defined as dysentenes. Both these
defimticms were hued on descnptlons prOVided by the
mothers. No mIcrobIologIcal exammatlons were under­
taken because of practical difficultIes. The drugs used
for the treatment of diarrhoea consisted maudy of
ampicillin. ilrimethopnm co-trimoxazole and metroni­
dazole. These were obtatne:i from non-study souroes by
initiauves of the families themselves. Cessation of
diarrhoea was defined as Ilhe passage of two so(t stooUs
or no stools in 12 h. Episodes separated by two days of
nonnal stools were counted as separate episodes of
diarrhoea.

Results
Table B presents the populanon Slatus and inCIdence of
both watery diarrhoea and dysenteric epIsodes. The
incidence of overall diarrhoeal episodes or of watery
diarrhoeas and dysenteric epIsodes IS Similar in all three
areas. Table 2 presents the use pattern of treatment
regimens in the three cells. Use rates of ORS were 10%
and 60% in the R-ORS and G-ORS areas respectively.
Comparison areas used more drugs in both watery
diarrhoea and in dysenteries. Dysentenc episodes used
more drugs compared to watery diarrhoeas. R-ORS
areas used comparatively fewer drugs and more ORS.
The ORS consumption per episode of watery and
dysenteric diarrhoeas is presented In Table 3. The
volume of ORS consumption per episode was substan­
tially less in the R-ORS area. ORS consumed in the
comparison area was very low and thus not shown in the

Ta'M~ J. I~ent:.e oj duarrhoea dunng 1","0 yea.. of study.

R-QRS G-ORS CompzrJSc().Il
Types ohiliarrhoea (~"l (%) ["!:~)

Toui dIarrhoea eplSll1d1e lSil (100) 37-«) (100) .:gS3 (100)

3.3 3.E
. ~

InOlce;mce1Childl-yeu ~.'"

Walery dUUTJnNcJl 2399 (62) 2,:«)5 (6.5) 33:!6 (68)

[)ys.:l'.lU~ry .472 (38) &335 OS) 1551021

i,uut'lc"I,,!,mer.s R·ORS G·ORS C<omp.uu~r,

Waller; dl,url\(X.J /1'J:lt.2>~ " .. 2.:05 "'. })26
ORS olti~ 1'<1) !' 60 I~ '56··
DrvlS .lIon.:" :~

.., 5': SS
ORS-dtvp' 1$ ;-0 j.; "I 101
·Oube" ~6 0:- IiU

D'VUtlltnts ~.~ '..&'1 ,,·lnS ,,·ISH
ORS onl~ i2.0 1)7 17··
DtufS .lbol\e~ Jl :' ,H.:· 18'
ORS-dru,s~ ji&6 39' 3
'0,,,,," 3 007 IH

JI \1 b-p",OOO!)l. ( "'S 1d:-.""'I1lI.OOOI. e ~"S i'.p~O.OOOI. g liS

L\i .. ..,~OOOi.1 'I'"SJ-Pfii;O.OOI)I
• MIUIIUiP)( :c,mlinnJlIlOIlllS.
•• SilJ/ur.s.ail rollJlllon,moll:IS-S6·s.all from I\O!1i'SlUGy WUCC'eS.
• Ot~!5 ir.o.m IlOIli.SIU'llly $IOllIKts.

T4Yb·;'t" J Volum: of ORS conlsumro per epusOOoC"S of waloCry diarrhoea
Jl~fd d~1OCalIC'l.IeSlmun::: SOl

R.()RS G·ORS

Tl'C"J1lrn~11a '" ['.ttan (SOl " Mean (SO)

In ..·.»lct) dU;lluilO(;1l
ORS OilY!, (mil 1681 946 U761 1433 1236 P'661
ORS-d'u~s ImBI ~ n27 (134) 589 1391 (913)

1111 d~'f<:lllctln

ORS oni~ Imll i1~ n40 180i) 113 1::52 (&9i)
ORS-drup Imll 733 H:~'l' (790) SI2 nS9 (972)

T<II1l!~ .: Our-mon o( diarrhacal eplSOdn USJng majOr UUlmenl
repmens.

Ounnoll o( diarrhoea (days)

Tlrallntnl r~mtns n Mrdl311 M-e:!n~SO

W:ller~, dl:luiloe-.l.s
R-ORS onl~ l68i 3' 33::2.1
G·ORSonl~ \:&33 5"" 5:&:::3..5
Oru~ alon1: IS2; .. 8.8::5.5
R-ORS-druj;s ~ ';..:i ';_7:t 3.4
G·ORS-dru~s 539- 1" :5.2::5.5

O~Knlcrin

R·ORS onl~ 17.: To 1.5±4.8
G.()RS only :n 91 \0.2::6.2
Dru!S :slone \21i 12" 14.0::6.1
R-ORS"'dru~ i3~ 8" U::5.8
G·ORS.,..drugs 512 121' \4.0::82

3 ws b=p:l;;O.O(l()I: b "'$ c=p:l;;O.COOI: If vs e=p:l;;O.O!Joi)I; f -"'$

g =p:l;;O.OOI: i \·sJ=p:l;;O.llQ)L
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T.:-bll' 3 C'Llmu1111~t Ult' of 1C"(WUj< I~/d hcm .d,!'Jt1t~l ~"l'~t of
dunheotJl on CJys 3. 7. 14 ,It,d 21 U(.lIN! bv dlfft!til'lllt~l'irJtr,s

Tre.umenl j I~ "'ill

WJllery dlJlrrheotJ
R·ORS 66 96 J»ib '9'9 '9
G·ORS 30 S 789 97 ~\OI

Companson 6 ~,4 6 !$ 9S .II

D~l'ltery

R·ORS ijg 5 6U 916 97 '9
G·ORS 7 1 42 J ZU II 94\01
Compulso~ 2S ~J , !9 J: ~H)

TabJr6 EplSodes of d,a!1hoe~ bSlmg ,longer l:!nlln 1.4 &"s ~l',S]I1l!,

(hlferenl UUlmetll regJmtns
----------------._-----

Trealment regImens "
., 'J!("

R·ORS only 1687 rCi.ll P.iI ~1.4l

G·ORSol1l, 1433 2~ P:fi: q~i 6
R·ORS ... dnas .u.I

,
5> ;]] ur 50-

G.ORS~drlJgs W~ H ,'; 5U2 3!1 )l

Companson alC.! (drll~salone, aS2' ]: : '12U- .tiO 3

Table. Duration of both watery diarrhoeas :ami dy5ielll­
tenes IS presemed In Table 4. The median ourauoll1l of aU!
dlarrhoea~ to lhe R·O RS area compared to euther dIe G­
ORS or cornpanson area was slgnificamly shoner. Tille
cumulative rales of recovery from walery diarrhoea and
dysemenes on days 3. 7, i 4 and :2 I In the treatmem areas
are presented in Table 5. It is clear ihal lhe percellllage of
pauenls recovered on days 3, 7. 14 and 21 was substan­
tially higher in the R-ORS area compared to rue G-ORS
or companson area.

This is true for both watery diarrhoea aro.d dy~ntenes_
For example, 00 day 7 of therapy, recovery rates of
watery diarrhoea were 96.79 and 5ot%, In the R-ORS. G­
ORS and compansoo area. respecuvely_ Recovery rales
for the dysentery epIsodes on day 7 of therapy were 61.
42 and 21% in the R-ORS. G-ORS and comparison
area, respectively. The differential recovery T1te conti­
nued to the end of lhe lhird week beyond which sUr"ey

.',vas not continued The incidence of prololl1lged diar­
rhoea (longer than 14 days) is presemed in Table 6.
Prolonged diarrhoea was more common un dysenteric
episodes than in watery diarrhoeas. Among the R-ORS
treated patients the dysenteric episodes lastmg longer
than 14 days were 8.4~/~ compared to 18.6% in G-OitS

.are.i Ih:e diln..Jl~t<OlL'1i c,u .0J"':><eMe~te$. IlHU1l1I-,z·i\l <comlOulfIi.atUu,I)'l!1i <Did

ORS p~us drlUlg' liillSI<ed ~or DL JS; ,altr1;<dj-4ill)J d..ll'j's. U01J ulivt If\:.
ORS. G·ORS Jill1ldi <C<lYmp.JlmOInl are.Jl:>" resp-eClu'>ItU!

DISCUSSion

Oral rellydrallorl uhtrap:o' na:> Ihoeen ~Me to red\U1<C~ tllte
mortahty oi duanh<M:..lIU dU5eas.e by .tiD!- )I))~'\l, an".ll 61:iMpuuU
admu5.$.uolll rate by 5(!}J'iG- OiDI. nn Yel the (OiU \D,ff
unnece5.s.ary IUIse on dnJl! un the Ut:Jlument oU' aiClllIUt>

duanno:-ea uS dlU:t 110/ tnt iau that uhe presenl ORS DaltUS, tID'

reduce ~il\e magamlUldt of dcauliloea m terms on :st<O.\l)'U
v()IUuJlme. he.quen'I~Y or dl.ll,attof1i Therdore. i..:arch nor ;ill

more effiCient. k1,S iCiOJH~J' eJitly 2l'iatUalMe and arc(t's,sulMe
ORT coammn:d amid re;iUlluued m uhe d1elidopmem iOiff
cereaD· or fooo-ftrasedl ORT n2- D4l! The res,l1Ihs. on the
dmuc:au :naUs. rLilltUJiraQUy mspuredl uhe 1lJise of thus. m:ew
generattoll1l of ORS m nne fteld on Bangladesh (n 5) and!
later un Kenya \f n61 h was. anw:'gfauedlthat uhe abulia)" on
cereau·bas.ed ORT 10 reduce ahe stool 'ioiume may
ha5.ten the recovery !rom dC01InilJoea m the field. whtch m
alit:- long nJlIl1l WllBu reduce tllte mcuaence of persu$ueallt
duanlhioeJl. Thi5. WfWsp«uO'ie study. m'J'oU",mg uhree areas
where R-ORS. G·ORS and no ORS wue used. sifr'ied
thus ob}elCtwe appropnateQy The supenor efficacy on R­
ORS. as proved IIl1I the dvmull s.tudles. w,n aBso reclectte<dl
UIl1I the fitid iCoa~dmoll1i. Both waneJj} d!uarrh~a and!
d!ysentenes. w,ere smdlcedL Bmpwlledl recovery rate or
decreased dmamm of duanho~a reSUuted! m the SUJllMt<3lll1i­
uuaily 5.malier number of pro!oll1iged diva1l'll'noea on t61:e R­
ORS areaL E~el1l dyscntltnes whtdli IUlsualny lead Wi

um:ujelllce of prolonged! diarrnoeas rltsp..ondiedi with sumc­
!all' umpmvedl resuDts 10 R-ORS ueattmem

Itt IS, known thaI abom 5-20~;Q, aiCuue diarrhoeas
progres,s to proimllged epIsodes which last longer thalli
two to three wed:s ComparlSOr1l of the results of thus;
study demons[rates. that uf created by R-ORS alone. tllte
inCidence of walery 1uanhoea lasumg longer than D41
days call1l be brought dlo....'n to a mere (()),41'%, compared 10

I:!% when treated by drugs. in a coamtry iike Ik.ngla­
desn. taking UhllS figure as the basDs, the eSI.imaledl
inCidence of persistent diarrhoea can be bll'Ought dowll1i
from an esumated }4(()) miiBion 10 onDy 4(()) mimon. anmos[
to-fold reductIOn,. SimiiarBy. the results of this field!
study also dearly demonsuate for the first time that the
inCidence ofpemstent diarrhoea folUowllng dys~mef1les D$

substanually lower Wlth ORS ueatmeallt lhan with drug
treatment. R-ORS being the hest

Despite lhe exU~:nsU'le hteramre on Uhe possible caU5e'$
and mechamsms of persustent diarrhe<ea. dinical maall­
agemem of this condition remams a diffiwDt pll'Oblem,.
So far. no dear line of therapy. be it dietary oJll'

antimicrobial. us .n sight. WhiDe lite prosp«uve r<eseucihJ
studies are comunulng. a sumpBe. a\iailnabne .mdl afford­
abBe therapy and above anD one capabRe on Irel[lhu:~ng uiue
incidence on per.s,isuent diarrhe<ea may conun1llie U\OJ pRay <al

positive and comribunory Il'Ole. HaVlIn! an dfttllu'li'C
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Furling Practices for Young Pakistani Children: Usual Diel and
Diet During Diarrhoea
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Diarrhoea is among the foremost disorders responsible for hig,h mOl1aliry and
morbidity in children of lhird worli countries. In addition. improper feeding during
diarrhoea leads to a vicious C)-cJe of frequeot episodes of diarrhoea and malnl.luilion in
these children. In this study 595 households (200 urban and 395 rural) ~ilh 141
children who met the age criteria of 36 monW or !e.ss lIlI'ere randomly s.e!ected for
assessing the feeding practices during diarrhoea. Out of these. 1:16 (31%) were infants
and 465 (63%) were toddlers. The majority of both breastfed and! non breastfed
children were also receiving solids and liquid foods. Animal mille was U5ed by &'9% of
non - breastfed children. Forty six percent of breastled and 18% of non - brcastfed
children were given 'Khitchri' (nce cooked with !enUls) as a solid dic(. During
diarrhoeal episodes. most mothers (m%) continued bre35t feeding lheir children.
Wbereas. 53% children also received solid and s.emi - solid dier which w-as either
'Khitcbri' or banana as menlioned by more than baU of rhe re5pondcClits. The majorily
of mothers (97%) considered breast - feeding ro be a good practice during cnildhood
diarrhoea.

Key words: Diarrhoea; Diet; Feeding; Feeding practice.

Introducrioo

Diarrhoeal disease is a leading cause of
mortality among infants and children in Pakiswl
and accounts for an estimaled 300.000 deaths
per year (1). In addition. about 39% of children
under five years of age in Pakistan are below
the 80th percentile in growth and developmclllt
and therefore suffering from malnutrition (2).
Rohde el al. reported that approximately 64.4%
of these diarrhoea·· associated deaths are due to
malnutrition and growth failure (3). Therdore.
an episode of diarrhoea can further diminish lhe
nutritional status of an already malnourished
child. and prompt measures are required to
preveDl nutritional deterioration and subsequent
mortality. Diarrhoea contnoutes to malnutrition
throu~h many mechanisms. including loss of
appeule. withholding of food, intestinal ~aJab­
sorption. and fever (4). The duration of
diarrhoea is longer and it is more se'O'CI"C in

Gorrc:spolllden« ~nd rcpnnr R>q'lllt:S'lS s;j)o,dd be
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malllourished childrel1 lh3ID in healthy children
(2). The 1985 - 1987 Nutriltion Su,.~y in Paki5un
indicared thar the inraJce of Ouids such as miDi:
and tea, and foods such as 'khi!chri~, porridge
and rice pudding are inc:rca.s.ed when the child
has diarrhoea. while <chapatj'" is gi'O'e1li IteM often
to dril:1ren during diar:rhcca (2). Therefore.
dietatry practices during cpi5(]des of diarrhoea
are ,of interest in enabling u.s 10 further unaer­
srand Ilhe relationship belWuD diarrhoea and
mabuutriti;>D.

1m this study, ',;\'e cxalmmed dielary practIces
of children aged 36 months and )'(lunger 3$

repo,ned by mothers in 1lh4:: RawaJpindU ­
Islamabad area. We rlis!,ngWshcd D<etwun
nonnai dielS and those cc.~momy gi..en during
episodes of diarrhoea. It VIlaS hoped that findmgs
of tIIUs srudy would oolliuiioute (0 Ilhe drens tto
control diarrhoea among Pafulani duBdn:n..

Materials and methods

The srudy was conducted during 4he pcu
diall!bm3 season. from Jooe (0 S~1P4embelr l~
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The weather was hot (35 - 45 • C) and humid.
The households having children of ages up to

36 months were selected for this study. The
10Cc1I informants, especially children, helped in
identifying households which had children of the
appropriate age. This paper analYseS the data
colketed in the household survey of 595 respen­
dents (mothers and caretakers). The villages of
eight union councils and fIVe urban seulements
were selected for the studY. The headmen of the
uroan settlements and 'counsellors of muon
councils were approached and the purpose of
the study was explained. Interviews and obser­
valions were conducted by a team of six women
including two medical officers, one anthro­
pologist and three health visitors.. The survey
questionnaiu was developed. di~, putest­
ed, and redesigned by the res.earch team. It was
wrinen in Urdu, the national language of
Pakistan, but at the time of interview, qUeslions
were asked in Punjabi, the local dialect. Topics
covered in the household survey included
pauems of use of food3. and fluids for children
36 months of age and younger, occurrence of
diarrhoea, and mothers' beliefs about diarrn0e3
and dehydration.

Deurminarioll of sample siu

The overall aim in this stud\' was to collect
the data on difrerent aspeet.s of socioeconomic
life, environmental factors, and anthropologK:aB
factors related to diarrhoeal diseases. Additional
data were collected on feeding practices. nature
of foods and fluids given to children (normally
and during diarrhoea). mOlhers' perception of
diarrhoea. treatment of diarrhoea. housebold
h)gient, aod use of Nimkol/ORS for treatment
of diarrhoea.

The sample size for tbis SUF\-ey was
cakclated by utilising the results of a pilot study
in wroth 60 households were visited. The relati1toe
margin of errors and absolute margin of errors
were pre - assumed for different important
variables (of course the proportion of dianhotal
cases was a major variable). The techniques for
deoermination of sample size for continuous data
and for proportions. using proponional aUocation
were applied. Three different regions (near, far,
slums) were lreated as Slrata and procedure of
multistage Silratified random sampling was
foUlnwed. In the first stage. an independent
sampk of union councils from near and far
~ and a sample of slums was drav.'1'II at
random. At the second stage Ihe sample of
vi~b.ges was drawn at random from s~lected

Wl~OO~ At the Ihird Silage (final stage)
an mdependent random s.ample of housebalds

MaM: CI.1

was dra""l1 from each ..illage/slum. The sample
siu for e~ch villagel~lum was proponional to
their population. In tllUs W'3}' '3 sample of 595
households was dra""l1 from the larget
population.

For statistical 3nat~is the parameters were
(".ategorised according to suitable breakup. Two
way contingency tabl,es were construcled for
rnutually exclusive ,categories ior different
variables.

Results

Infanls and child - feeding in Pakistan
depends on old rituals and practices followed in
different social groups: dietary practices are
heavily influenced by older female kin (i.e.
grandmochers). In tlhis. stud}". however. most
respondents 'Ntre the mothers of the children
identified as 36 months of age or younger. As
mothers explained their dietary practices. orher
female kin were present. Thus the findings
represent Ihe mothers" views as expressed within
the family context.

Demographic and heald. characuristics

Of the 595 respondents. 570 (96%) v.-ere
rnothers. and 25 (4%) were o!her kin; the mean
ilI&e of re.spondents was 29.5 years (range, 13­
80). The a\-erage number of children per
household was 3.68 (range. I-B). Of the 595
flldults. 71% were illiterate. Of the 134 (23%)
categorised as literare, 101 (75%) had formal
education in primary (or higher) school. and 33
(25%) could read and write Urdu.

The 595 respondents were mOlhers or
caretakers of a 100al of 741 children aged 36
Months or )'Ounger. Of the children, 276 (37%)
were under 12 months of age. and 465 (63%)
1I>-ere aged 13 - 36 months.. The number of
children who had diarrhoea at the time of the
mtervie"" was 213 (37%); 113 of those ""ith
diarrhoea at the time of the interview ""-ere
infants and 160 were toddlers. The mean
duration of diarrhoea in infants was 8.7 days
(range 1-(0), while the mean duration for
t'oddlers _was 7.1 days (range 1-48). Tv.'O
hundred fifty - three children (34%) resided in
wban areas, and 48S (66%) lived in rural areas.
The prevalence of diarrhoea was very high
during the summer season among the children
36 months of age "Ir }"ounger.

Feedirrg JHtlctica

Fifty - four percent of children ""-ere
brcaslIed. The mean :age of breastfed children



WAS lL$ mont4 .at'ld lbal iQJf rt!\l1!l-llm:;Mll(ed
children WM 23.8 months,

Figure shOW5> the dism'butioo iQJf dme:ta1l~

feeding pauef1l.5, among t~e ,nu d~D.dI:eau

according (0 the ~ge. The m.lIj{llri~y iOIf t>!O~tiu

hreMtfed .at'ld 1lUlIl'J- bre.wfe.d cllI~idaeali ~~te

re.ceiving both liquid and :wJ)~d f~,The

liquid and :w>iidl diell.$ refened to ahe f<lXWll ~~1lJ
(0 children from tbal cooice.dl for she bmiUy;
.children were allowe.dl tiQJ have "$ mlilJdI "$ a~n

wantt..dl, liqu.ids in the UllMJI.1ii famiiqy .d!utU ar~
water, lemon water, giuros-t 'at.utr, anim.llJ mii~

(especially diluted Of Wldilute.dl ~Jllfi~k\. _DIt], oJl:i,

weal as c:.lnned .and dried miDk., Sill>U~ fQalW~ are
"dupau" (a flat :w>ft bread that u.s. ill :sJIapAle r~
in Pakist.an and! lhlt i5 allwJlyt <tJitt.fU ~~lh

vegetable cuny), 'khilchri" (riu "oo~e.dl ~illBu

lentils)" fruits, .at'ld! yc.gurt.

[]I tl!J 11M IIl17I1.I::J\lIM A $t1.~S

.. fIIHllHl.rorUJI.!/lC>S

B ern..jLwl''S <;. SOle'S

m ei:l1 S-II.QJlM

1:1 ei:l10U'

There WAS no statis.tiaUny signilfotnl
difference in the prevalence or manlhlc.ea a,,;,' dnel
type: In paniwiar. nOl1l- breastfe.dl milldren \1jll:re
no more likeh, to ha..-e diarrhoea thUl ble.aided
children regardless of diet l)pe (Table I).

Liquid dieu

The usual liquid diet used for brusilied and
non - breastfed children is s.bo~'n Un TaMe It
Animal milk (which induded dilme.dl and
undiluted) buffalo milk, cow's mink, and go:n"s
milk WAS used by 89% of OOf1l - bre<mfed
children. Canned or dried min: was rarely med..
Even in the absence of dianhoe:a" about 15% or
mothers used oraB rehydration SOhlitiOIll (ORS)
for bc.tb breastfed arnd non - breasllfed dllild~ll:/lll.

n.t r~~ ~Ieall hy nwJl~~ WM VN~ ORS ~

good (I()r JI <ChiM"s llt-eJlBvili. especially irl vM
s1lllmmu.

The Di.qj'llli;d;; fed aiOl "hiMree» _<!ka 36 m<Q.alttM
iQJ~ 3!t twJlI~ dUliolng Ilf~JlttHt()e03l and JJa od\u aime3.
..life lli:!Jled iml "T illb,U:- m (lomSl\3lD't.lWHll cof the usa
D]qui.rll dt~tt vloI1ittliu ah~ Il).ale lllUd during «Win1ll«Jl
~~:s. ah3tt 31Bm<Dlitt $im~.lf n~&, ~ue wed am
oollllu ~ h<l)~e'liler. m<OJlbe~ mentioned ILlIv3a
during eg;.~~l(Jd>l:.:s, q}tf llfi..mholt3 tth¢y 1ili3ed sa1Iu­
511li;g..n w,atte', ¢JS:'%», alblllmin wattea «2'1'%), aDt~

llterbJlIl lli<qjllllidl «~,)L
It jtl, ~tttaesttmg aiOJ nCOllit wa ..n «91~,»

m1M!1,rl:rs. aepo.r1le.dl Ilhal aMY' ne..ltr Slopped
breasufeeding dWiMg dianitoeJl.. Bill lta$i!:;i, ()6
<CUlInlCala wnrlhcu" rl:"1()1I.ih¢~ weae a.sledl w~~11ll

D»qwm a!helll lClll.iVdru were aalmg-, Of vhe 245,
m~d~u$ ~iII() riC3gllOndedi vo «!he q~stti()1ll,. ont)' n
~n'%» said ulll.aa aititjf ~ad gi,..en ORS ow Vhal
lib" tlQl lC»li,Mrul whiOJ clil'uena1'w Hlia'!ll diaadt41ei1'..
Fifty - foor ~Ier(ua of vite miOulilers, were gLv1Dtg
lLhitija d»Malelll lbru3umiDi:; 9%, were gi,ung
g3uriClO6lt. aMil 31 few IJill:re ping Slllg;.U - ulitt
5InIlUlvli),l'll ~lhn:iC». 51Wgar waner ¢1lV\i\OlY" femq>nade q>r
"sle.m.]~bt>tmt ¢mp" and Hterlbati h<qj1il'tds. «w,(en».

The rIl:5p'OlMiC$ of rn<oc.titers< aOOlil'1 vh.e UlS1il'3il

5Jll1litdl dii.en Ililsed BiOIr Ih<oa]]) baeasded and non ­
breasdeidl clhiDdrenJ are fuue.dl illl TaIM: JD. whidll
i.ndi~te$ ahal millcHters. feed ahe SatIxe focds Bo,r
b<o4h grooIJllS.. For eumpCe. 46% cor lbaeasnfed alWll
1$'b o·f nilJ'lll-lbreameidl <childreo Wltre gWu
"khivdllni" 31$ par1l of IMnr oormaD idliev..

Table m presenns »Ellffvrma!Kln 10m! 50~dl foed
giIIll:llI during dl.ianh«aI. "Khiulthrit and &lanana
"".;re mcnawl1ted \by mi}1e uJran ll»aJlf of aM
rltspoaMieallus" Sillmt mcdters. thoughn uMu banaM
thid:itneidl Sltoolls.. Infanns werle gnftlll ~\Og)llIr1l maed
wii4.h ma~edl banau.. When we iClOmpared vhe
!(J,Dids, gWu 110 HteaMllw iCh~drelll will.1!n uOOse ~u
10 duldlru during tdIIanh«a.. \ll<e fcormd maIIMrs
c(ln5Jdiered Il:I1Cdll siODtd foods as, Jl3IU or bll)~.I1ll

die4.$.. Sii:d)" - IOniC pen:ul or dll~~dreall bad
·UitcJlmi" as, p.ar1l off ah-.e»1f normal dien. and aboon
haif a«ewed ua dUliOOg diatdICIt3l.. Sii:tty - !Ix
perunl c,f uk cllU!dren ~ere ~..eXll "'ltbpalil" as,
par1l or Ilhe Ull~U»311 $Ill~ud dlea; ~.();we..n" rewu
mOiJ'hers (35'%» red il dll!llring I!fuInliJ;c¢a. N"DK
mc4.l1llers. said lUte)' ga"!e EtO $Ill~ fl(l~ dlllrim:g;
dianh~.ca.

AiC1tuall wllDd roo& reported aillJ EDal"~ lhul1ll red
on the my of mle...iiew hw ~itn c,r Calrenal(en
"",'bOde children 1t1lllm:1ll1lBy ha.dl tdliianl1wlea were
~dup3tj-'" 1@lJe,. bam:]):! 5i~" "UU:amri'" 4l'V~ Nil
3%. arnd )i1DglU:r1l J7~.
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Table It U1'l11d Liquid a«ud S:oBid f<OO>Ji\~

of 74n Child«en UD Pabuu

Oun Sh»dy demnomJlratt(;S LM.R llJ!i,ue ii£m
mOOell'.&Re smft in die4 dwil~~. Thme
flOOds oomiidered illS iIdmllfu1I dun. dJianhoeill
UTe ",riilidr.1l\~111I or .5Jlopped lemgNlJa;a.aiil!y. bUilt

NOlle., OUI Ut 1I'r1~~I,ple~ ",!ICI Ii!l''''' 1!i1,t

tM..tl ue IfIaiI 10M:'1I,
• OhI.pltJ lIS 11 111.u SOlf~ ~:u~ U!Ul ...t:tiil '<'f'~!lt ~"'all)'

t Klmtihn lIS 11 ~n: cff Il1JIlt a.t~ IltlNiltl~»

roaJk:etl ~~a.u,

O'O'ual] m;ain~en;amu: cO normal dielary' p.anem
pem5n~ Banana. "tbitchn'·. ycgurt, and boiled
nee. w~idll .lIlt c(I)Midered M geed f~ for
chiEdu:#lJ wub d»31nhCl¢'J!. are added 10 lite diel.
while f~ thought no be harmfw (such as
spicc.s.., C'IlU'f)', +dtap3lii', ilnd mdoQll) are eilher
tOolaDny resutltted or giveQll f-e.s.s cfuellJ, Nuuienu
int;j»ke dana coDkltned from Peru and Nigeria
during iBUne.~ allltdi hea:aHli showed no ~gnijjcana

difference belween dIet during d,ianhoea and
non - dianBttOcdJ dielary innalce. a~ong with
uuu:hanged breoMdeeding panerns. during
dianh&eJl (5.6)-
COJlilinuranioVlJ 00 feeding during dianhoea
d,eptatds lO,n nbe :~ev'trin1i' of iline.s.s. This, pouus
10 Ihe fa(1[ uhaR mo~llers' Jlercep~i:on of
5ItriiOllW\>eM Gf mn,eM direltaiy affeltlS ~he iJJ
dhiDd"!, inlai:.e of food and fliUliid_ hll our study. a
gtca~ m3;~riny of m()(her!, did non stop
brcasdcedilirug,. or feed:ing liquid and !10M food (0

tbe oelllli]dru duuimg «hanhoea. Siminarb'y, 31 study
curicd OIllO in rurall Pai,isun (1) showed (haa
mosn w!O,mtn :staned than fluids 00 some (}1Je

shooJd b¢. pUI no a child suffcring from
diardnoea.. &nltll.ey ~l 01. (8) foumd than in
Nonb India, mOll.hel$ conniinUIC breast/ceding and
g,i..mg fluids" allnJ:tougin tite]!' dunge: uhe: diet 10
mdud'e sofner. cooHu foo&.. GrcCDll ~l alo (9)
reJl~rted n.!DaR mosn reDid foods are re5lrtltled by
B~~~hil palfUIR.S:; almost lWO - nmrds of
mtlmcrs suue«l\ «jllan 1th~1i' continued brc35lIfeediing
during diianllt«.a, bUR 15% of litoe rc.spoodents
reported lMR tbey v.1iLhheid scDUds, during
dianhoea. This !(atcmenl was. M¢ 1M altluaU
bweba"ii~Ulr of llhe respondull$ il¢il:allll.S:e in
Bangnad.e.sJ!ll (9) and N'omu India (8}. muagemcnu
of diianbcoeaU ca.ses was owU"ticd !Q,r !everaU
montths" and IilJe (J~U"ti;lI»OOS K ..eallcd tthaR
foodsl0u.id5, (mdudiJDg blfe:w.m]]~) W't1fC m:(lIl

v-iitbhdd frem cbiJdrern 1i\iiuh diium«a nill> aM.
aluR usuWlly relPorted to mtcnxv-Itlf$..

The rdati<oo bchiecllI wml peopLlt: uy ;md
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VITAMIN A ST'ATUS Of CHH...DREN IN THE UUUll.. N1 $~UM$ Of

KARACHI. PAKJSTA~,!\S$iE$Si~D BY CUN8CAR.:,"' DBIET.r\RY; .r\N10 ..::,p\
BaOCHEM8CAL M·~·HOD:S;

A'Vt5,1( A MOLU, SAl1MA &ij.llA.lDiRUOlDiUiN1. ~UOU«".tMa:JI» 1f...m.!Jl't:mUiD" ,,ll,aI[M!JiiL M.
MOiU.A., fA'LAIK ~;t, iP...A3lLAYiA.a<J. 'Si\~U,'\~" OIlJJIRI?'",>\/NIn. ,A/'.UUINl $t!I~U,jX.. ~om<i ill

SJ~YIIY9'~, ,1I.'/lI'tII &(~U£11Y &uU~Jl)iRU03

[')l'(lt:I'Urlf<flf'J .of /f'':'IlfJOJC:C\V" Ml'tI'lU1>t'., iI·~"tf,!v.l1IAC$., C.a,.mtJ'f1lf'1o'i'VfJU' /}{/~Clb'u,~ S,{lJr"Ili/'.,"!f..JIlfi!:";'1m~lCiiJ~~:

7thI' A£&i !KhfJ'f1 qjJrtrMI"'f,'I1~1 ,Nletl,t:dl <:",'r"'1' ~'!J.~df.lII" 1f>t;,bsJ!Cli"\, 7!1~.t' 'DtJilW!Jnw>tdllf"I<C>l"Jirl"" I"'" !?" '\<Z:dU!

<G(JJ;uOtf'"'"rACI!:' ,~"d ,ti;'v1,rIlj(j'C iJIlet.lIW:t,:d ,'M<to11IC;t.J!I :;w;,.CJdj iJ/"Ii/,f;;j;Jhttil fi)i":,,m!tN/II/)\il"~N' J:~':,1<t;;'

!P,(JjNU, Uil~"I'()f:tllhu.111WI'!ftJf Ur'l!~n"~Ii~,,,dJ l/)Jr.:'liJa,r,.IIr\!iM" C~n'1!/rml'f'f.<f'., ,~!fJl:J.r.J.:if''J4.r.m

Aibt1U)Cr. W~ .llt1or::s.UI(j1 ahe 'IiU,!JIllTJUklJl fA 1ll.U'ltt l())U :5JJ21 ((HlJulhd!alt~ ....ll~HlJ Jll'll Ji~e l1"1lat~ I/JJ &-6@
ifT!,QJ1'l'1l'lt .....J',,» 'O'Ju<e U;va'~lt ij,ro tJJWliI!llI Jiau:t. l())[ KJil1"1l!HlJi. r.d:.lI\!lJnro. UJlS~I1\;~ ufu,ai!:iI: me ~~,.:>j~~<Ogl~:

'cJh~Jic.llll ·t~'t' le:k,~mUI~IJl1UQlr) .. <&ut1lJl!'f WilIlJl!ll!1Jij~ ,~ UII1lIlJi~:il:" Jiil1."!Jl ~lmm aleml/~U ~!:.wde No tf.el'i.'u=e
(.i!uilm;:iU 'tiJEfl1\!, iQiflUl!liil')'jTJil1iuJl~mUJj ....tJJit: <Oiibr1.e1l"w.c,d! ~ali JiJJlJ'f <I1tf uHlJ<e.'Si!: <cliIlll\dhrel1\I.!1!tot ffi>l:JiUli ~ SID
V~umu'l'l A u~Ju!be <t:t'lllmnodl lfalOJXlU Jj, If<Q.o,dj ffr<ClI1llll.\tmrc.y <Q!llll t.·UUl())01;t1lJ.:mte ffi/lil ~M V<l1IlJ1\lli ....1~1Iu ~Uli'

JHl104j'Ulue r{ilar.... J1~Jdl <li\eifu'ojU'l~)) te'Itll!1lllt1 att1jjj~'l))U }kwdt «< 2'(0) II'Jd'dU) ""''U J6J! :t )]3! aeu~iIl:<Q.U

<tlQjil:/,Jw,1.\IJe,!Uu KRIE» ~Q>mr)Jr'Odl '""'li~. ,ou :!t: ]]~» R.IE IJJlJ tt.lf1;.e i&lf<l1ilb\lli ....1ulIu a'rkiQIwuil: ~rum L¢"'ltUs.
fP < iilJ.lMS» , D:ifilaieaut 1ftrum aitillimmU k,.'.e!lt« < U([JJ fltydll» ""''t1Jlt: ;laer.em.tt ~JJlJ U1 dli~f<lfae.'lI «'l'1!i~)r~

tt.....o <!ITuJhev- h~d JllheJlllodt oome:aill1QIT" W'ilW 'j.trum altu~'A<I1U U-ew<eUs «DIU>-U~ ,..-gdU)) ""''tae 1P1JItSeUliG
url4'6>'%.. ·";.baUe '5J U'% <e.:bJ.lIldlaw itl,.dl 11&eOiwtt,t: newdl. «.~ 1([JJ /ilIVdU~', 'lfh~~ m~J11l :t SID ~rum

a'umo>'J Uc:"'tU (JJif ,J}Je uallaJdlO/ilwttce: «<.~"Q) l~gldlU») Jlm.,d! J:,d'~iQIwtt<t' l,WllIl1p:t \Io<lt~lt: n53 :!: 1.$ an<dl
26,16, :: <6.7/ .'IJ!id~" alC:1pocJij'wdy. TlJue!le r'e-"'llIUI~ 1.lll"U'tltt tt.llu.Jltt;]l 1u~uffi.1c:1:m m::mlboe~ <I1fi <tl'1iilM~lC'lI

un ttltu~ C'jli1'l1lm iUlJl'"luttUeL Ilu.'ti't: UQJ .... 'lI'j!Ulmiiou A Uewds; Jirnll uHlJUJ/$ m.JiW <CJlllT1l1uuttUlUe :iJ11l att ailll: g:D'Jill!Jllll'.
l"~cse D:e:~!lJU(l'j, JlUi,Q) 1'llI.r.:ge:~t uJlut alhe l(j1~t!L.1lry ~aul\J!!J:1t m't~lh:<!lorl! m.JiW 1boe::1 1umlll~·e JlL'l<dl ul1l;~.l.gx:'ClisiJ ....e
1oCl'et:mng «00'1 a·Ol' ;Jl$iiettmtillltt lQ)f 'lI1JUJl!IlIjii~J A l.UGIlII,'j, UI1ll <Cl!JimmIlJlU1illUX<e:$,

VUllJlmuTU .A iLilr:fiwitil1JCY Ufo ,ill m31»<Q)J' 1P-'llI1lli1ac Jlu.t:JI,hllll
iPIlOJ'bkm un mUl'11 1P;>[1/$ lQ)'f me ~~lhjL" GOimmUJI­
nuq' 1.'UlNey$ lb.!l've C:$tamJlll<tld[ tt~.',2!tt U«J) .mJillii·Oi'llJ IlIlt"lIIi'

'c!'!'e1' <!I'f ,x(;r<aipl1i~Jlu.1Umti31 <!lor" II' eJIcJbl ~f.e3,1T Wo;\LlIrUiI1·,
'W1l~e• .l11ld111.~:,,:ll[ m<!l~Je Iili'UI!l1l 9W!)).I(J)())Q) of1lJlllelie CJISit;l;

Dlet"J!Jt un lb!Jull'ldlil1lt:$$.: hll ilIHJ!glI2!dt;sJllt" UJ!Ilrlliill. iJ.J11l<d1
Bll'l'dl~l'JC::~1J.!" .a ihuf1,.'t, IPJI<eVJlUtl!llCC 'Ott :101~,.<t: J;ell<aig»Itu·,
ttlJu1JUmua ihllls itx'eil1l 'Ctlt:JI~~y <dlu.oomtillltt«!l,. b!J)jtt tfe'llll'

'lllBu .lIt: Jl'V;;luhib!Je fr' m mllny tC'l!<llIIalittll1Jt1>" UJ11l'CDiUld·
Uil1lg f'Jlk3$'lJIalL ~-» Baa me lQ)il1Ie ~IePOlf11 ttmlllltl f'JlbtUD1l"

UCllW Uev.ds <!If .'utt.!lmu01l .A .....~fle au'Oiwdl UI!ll 2(Q19.111 l())tf

Illltl1JUes a'!1ld1 UfOJ% <!I1f fem2tUet ge$'$ ttJfum n:5i :"'e:!In <!It!'
:.l'~,e Ifa<aim ~au JI!IJlpull:l!IlttHy Ilut:JIijttlluy !P'O>i\!1!J1.llnuoall olf
~if':!c.ih:i,f, !au ;;; :'t'c~m <QI!llIC::£'I.uomll1<:i~c $'!JIO"e'P' OOi!1l­

<d1illlC~OdJ!by UNK£f.. lP'.atbitun. nU'%offlht:JIllttllu pm­
1fe:l;£,jcl!llrU1JU's aCiPQlneil1 ttll1lu auJitillltt bUu!m·dlirlle:l.'S ""'3$ rom·,

IllltlO:l'l U",. ttitl,eur .!aU.. """1lttllu ttillle pmV1lIliiCCS <!If Siiau<dllJli
JJJ11l dlllbU'lJIc1lu:i'tul!Il tt1ep.oimaut 1IJllIe lIui'Glhtes.'1. ullIlcli'lii,w.ce.. II

"~.1!l'"uUe IC!I~n!Cm <d11JU JlIl1e ICo:rnlfilucauang." $'C w<eirJi II
'l.!lllJldlue:t!tu4lw,e iLilem'OlIlll$!lirJi!lttdl Jl!P'Q,$$ulbllea::£'l)(1)03IL.::0Il1I

llx:a""'e~J11l vuUIllltlUil'l .A <d1e5H:uel;1lq 02l1lW.d1 ullti'crrit::!l$e'lll
mOirlbJuidluily l(j1'lJ1t Hl' l(j1uUlTlhiUl ;2!1)1l'(JJ ale£;p!tiirJitt>Q.'1)' ttJl;Ji'C!l

U:l1JIfIC'C~U,Q,U1I~, ,"\1!Il3$liC'C"..!IUu·0;'11IIbe!l"'~1l:1l1l iP~iOJ:In,r.t'tiLil rdla-

;}Jlllti\'e:JI ;;liIlu<d1 uil1t~Il1lg', muL\dl Ma~1Plh.tJlt.,lllmUi DOlI <tlliiuf­
idIrlt01l ,",,-a,s 1lhiO....'!11l DJ11l,:!l 1U~<d11IOOat<dlill<tti!:<d1 Dllli ullt<e SIlWlU'ull

<JaiC3.~ <Oif DihlJIb. 1&JJng)l:I<dle.'tIh..' [},lU nmm Dat<lJ!&­
1lIl~~a mil1]Q~It<d1 unJit .ltltJlillpHuttlil:alllmi<e dliuMllll:J11llUd
iJ.J11l ImCV!l:3$:<d1llli.i!( oU <dle-.rdilllllUll1ig I!lottllu rl:Sgi.'U'3U<l1['j
d1ii.~ aaud dnJtJlllIitf.3!~ <z:lln~Maellli 'l'IDttHli a~lllVU'3tt<!l['j

dii.1<e3IY.: and ;]I bu'l.uor.y (\iff dUJlJllllh.u de·..dngl(:<d1 ;celT­
'O\Pi1luuillI.aiBmu3 .H 31 IhillgJittlf U'3~e G1lu3iau [h;Qll~JllI'f <C<I1au­
ILd'lQllls.'f MoauUu!lW I/lff 1lJl!<d:<nat<t'iUJiI!1l duuMJlIt,'U 'ilv.l'S ae­

d~oed Iby ]4.~1'lJ uau tlte WIIumm A-1I1J1pplli!:Jl1ru:J11l~d

V1lUnJig,-es <comllJ3aeil1 '''1IuU1l <C<l1J11lttwU wuUUag,<eS.'(lJ nl!lJ U:ll­
dil2t" m<!lauUilG1' <Jm<llaug lJlae:1<dt~oll a~<c ,,[h;uMalCml ""'-.1$

UI()'>lI.~ud by ji4'o/b ;1f~tIT mwa(jjU::ICdtOin <nO1mallU ""'ttlt:­
Uy dOSoes of w~umUlf1l .A 1W1p,~ll'l:m<tm.'" No :gl(:'tlilfiJc
aWlS(; Ilua~ Ibecml 3lmulb.'l!:[(<dl ~(j) tth'e m<nIfUUutty <oJ ttJIt,e,;.e

<tl!uilUd!aeall. Ho...e'liu" 3l 1U1Il:<dlli' IIiIU S<Q;llJu.lI1l A,faiiQ we­

WeJUe& ttllu3u <tltuu~ Jaltrll ""ll~JllI $le .....uil: mu'tlli!:$ gii ..... eJ11l 3l

'l.WlIl!IJlUeme411!l ~e<tlQ)we:re<dl ml/lace ll"J!~ll<d!Uy fmm \ll11t<eilll­

m'llilllua ;:md iI1u:l!nlitu ~'1tJ!1l1I <dkdi u!!te g)r((JJ\!.ll!lli a«Jeu","!l:ro~

IJlU.3l'Oc:OOe III

Thlt'!le lfil!!:durng;t <l:llll1lltlltuw,e ttllt,e ~ro GO :li'\:l<C'{.'t

«lhie W1IUmlliJ11 A 'SIL:llU\!lJ$ oli tCltuuU<d1aem. UI!1l ttllte Il1lIJJ,I1llUJ11l­

<JJl11ll'S~3UIIZ<ed ""'\Q>aM ttiD> ::'!f-t:cmliy g.rrlll;llII\p!s> J!G 1l1l't1k olf
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dcvdl)piri.g tK.Jllh ftbtM oomP'lUQa~.QI1\1.Jlnd w
dtlt:m1irn: groups. 'WI.'hi1l wvouSdl bc:mda K,om VI­

tamiD A ~uppStm.enu.

Serum ntinolleve1J u rqubltd by 1oeItlt~' ~.

lors Including dituf)' Irlme. IIwtt st01t:io. fVIl<Ol·

bilu:.uiofl. Uioe and eu:;rtt1on of ~wnif\l A" Un­
leu there is • se~«< &p!kttoo of "vca u.(W'e.'S..
biodiemicatt 01' diniaJ c.vidmoc: of w-.umin A
ddiotftC)' dOC$ flO! oowr." Thue .,Ie S/eVl:Dn

e1tabtisbod ,nuhoos .".l'laMe f01 ilS1Oe~"mell1lt ot
vitamin A nall.n.•aJ~ea.ch has iu,own 10m­
Ic.ation.s,ija.u. The tiMing of xctophdunmu '0.111

pbys.ical eum'rul.iMl i~ .n in-dica'ro.n of Jld­
w-.ancM vitamin A def/titftC)' :.and is UiiCd by tbt
World He:.a.hh OtpniDtioo in commu.I'liay '~~I'

vevs,· ~ ffowev«. dli~"fM _itb a ,"otbem~C3n

deficiency ma), too\: dinK:aU)' r.tMmJll. R",JIl/df1l,fi.

xaophlhllimill an inSt4'u:iti~'c indtcatoo of hy·
povitaminosis A.n nle mel.WnmtQt of seo.lm
«tinol hu .UiliO been u.sed 10 a~'S. viiumin A
status. but it tcquires specialu.C!d bbor.afn4YrM·
dillies. A numk, ofimpcruotlimilnioo.s ari\t
from using laooratM)' methods 10 aS1ielS viiumin
A deficiency, indudingdemuction of""umil1l A
by olliduion cau~ by <elpoiU« 10 lit.!uu.. int'tf­
fermoe by hemolysis. a.ad incomplltt.e e,UBt­

lion." An assessment or viumin A SiLUu!t cail!l
;aqw be done by c:nimui,,& dielLJlty viumun A
inuke. Long periods ofdir«1 di~u.'l' inulkc (lb·
servation are difficuh 10 obtain and Iherlt$p.oo~

to dietary qUeitaomuaires aK not ad~),; 2«111­

•.ne. Ir> How~~·er. the cheuryquestiomuiin:: me~h­
od has frcque-.nll)' been u!iCd and Wllid.Ia~on of
food frequency questionnaires with serum f!,-cn­
mene levels have blxn m3de.'d. U Guidd.ffie:s fcr
the de,.'e1opment of:a samplt&«! dieury as'SCss­
menl ofviumin A stAtllllS have r«mtly been pm·
ducM by Ihe Int<em3taoilu.1 Viuman A Consulliive
Group (IVACG).It,.

We camed oul it pmspec1i..'e oDmmwuiay Slln­

we)' to oom~re lhe viumin A SUUllS of the chin­
dr<en living in slums of Karadui usung chni<:al.
dieury. and biochemiC!1 methods.

SUBJECTS A,...."o MEnrons

Random duster sampling was pafOIm1lM to
sdttt 516 of the 5591 duildren (ag:e r.mg<e6~

months) from the C':lIrVl/:nu record of the sun'lMB­
I:m{i(: sysaem of d.,: 'Communiay Health Scieuu:e

Dcp.ulment of Ar,a Kiu3n Una"'Usit)' Hospiun

(AKUtI) Ull Illutlt. tua~1'll illill'M af~ai. Ul) K.ua.ch~.

PJllnUln, TW'O oU 1M oaflt".U w'(r~ Pfcdominantly
Mu1Jim and OM W'U prcdomin.Jntly Christun.
Olildactl bs whz/Ill flI\il'.e )'Un. ohl'C ii'll lbe:soe OIft:.ll.\

-'tfC ~lJow(d inJjlk~ntf)f 1M pr~1 stud)'
by 1M sun-c.IV.l'II'I'Ce s)'1tcm of tM- Communit)'
ffe.ahJuSc~tlI(c(kJlQll1mffllofAKUn. Thiuou­
Ivne a.c.tivilJ irw:ll~ V~'h ~itorint. im­
ffill'IliU..uioo" and ho.ulah ~dUQlion. WbKh con­
tinues. Ih.ou.rtJ!.<l)I~1 Ih<t }<t:a.. 1M itooy W1LS
OIiP1WO\il·td by t~ Elbv.eaB Review Comm'uccs of
lhoe AKUH and Hu"'.rd Unilil·cnily. Informed
(eMent ~~ obuilM:d I.om the parenl Of IW.d·
un of c<&dl (hiMI cnao~kd. Th<t itudy w:as con·
dWClro rrlGm Fd:1I1lW1fJ 198:910 M.udu 1m,

This. t~m indll1'<lf-tcl! tM priocilpaB in"cstig;.nor,
a pediJilricun. 31 community healalll wod:er
(CH\V). a nutritionist. and an ophllulmologist.
The CHWs. atc: alii \liomen (alit R"&'t 2S-4S }<t:an)
0100 ba\;'C b«n cduatcd up 10 the fifth z,ra6e of
clltmmury SiCffi'l1Ol They arc Iow'·paid (S36
Amentan doIbrs per m()nlh) employees reauil..
cd from lbe same slum areas by Ihe Community
He-.ahh Service: cl!leJlilll1mcnt ofAKUH. Upon re­
cruitment. Ih-el" WClfe (onnatBl!' trained by the
Community Heahh Nu~and Dol1:tous for !o­
12 ,",ech. Addlliofll31 lraining. ,",as also provided
wben required. TheDr pufonnan« wa~ rqularly
evaluated b~' COnilenOOUS as:5CSSDW:nt clther by'
olalu:uing or b:ll' a d;emonstration of their prac­
tlal work in 11K field. The principal invcstigator
regularly Wpelf't1:5C-d the perfocman<e of the pe~

diatrician and eHW who were the: primary' data
cclJ«tors, The ~DaUKun.along with the: CH\V,
~"sited (.adll of nh<e hou.5IehoBds and coOOu<ctcd
IhoroU&b ph]i'Stcni uaminalions, im:luding care­
ful ophthalmolog,riC e:umination.s. in the home
using standard dmi~alcriteriaY The eHW was
trained to calT}' out anthropometric meaSUK­
ments including body weight. hci&ht. aoo mi­
darm cin:umftrcoce of the children. The nutri­
tionist dcsignoo Ihe dicurf vitamin A intake
questionnaire and inilialDy visited housc!wtids 10

train the pediatrician in admini!lering th<e ques­
tionnaires. Durillllg the: survey period. II!.<e nutri­
tionist visited tUne area at regular inlltn'alls 10
evaluate tlK die-nalf)l' data coDkctuCliI!1l .. Th<e op&­
thalmologjsa ~~a$ a member of the AKUn suK
wbo trained the pMuatricun 311rud eHW to r~­

OIVlizc C)\t' si:yus dw:e 10 "'ulamul!1I A cklfu,cKm:.ii'_



A Km~Q'lltll'JtuuaU'l;~ (c,oOO UtlOlll'llltJJlJ.t'Y "ll1lllei.~U<QiI11J­

1l'lllj1ft W~li odlev(U~iJX'" u~aU!ll'lOVIitl~g It.: UVACG pu&e­
Uur,eii (Cit dutUlif'¥ Jlio~loio'I1l1I«IIt (!If vUuJrn~ij!l'J A UiIIl­
lUI!t:e, ~- lbe <l1l'llles.uual\rJr~.IIUUIC: i(iIJrr.vis.u.od! i(J)f Jl Dis.a <Cia
u~ IfQlOO uuemli, 'lIVIld~J 'io~l(~ifiJod ~flI1Il tii:,ei." 'lIft,!t)~dh

W(4ft KJ!~lled JlUUU ill IlltvUew off~ ()Q.>llluvililijil\J;f,

1l~i-i~H»'J JI.fJd QIl<CiuelJ\la/Jd <OO1'lWmN by vJj>~ed/ul).dJIIIUIJ

OtJ1l u~J~ 1Ii1lldly (iCl1I11JmJ\llIl'Jiuur;$. CJG'J1l~llIm3\'1ij'Mi (lif~·

umar, A-<\(W'JuurJirJ£ U<llOOs, un tbes.e i()j))mm'lUJmUojk;5,
lis. ~lirnt.jJUUy QII'Je s.1IiIIlue. Mi(J)vhoni 'Wbl't': Jii.!k,,1lll Ui(J)

ua'ldacal1e dIe JI\'.c:nfje u~I04IIllIOttC'y ..-ioJiu ~tIhl uJh,ey
~Odl eadlu If00<11 0.0 tlrleJvt i(lju'ladl .dhllNl& the r;m UW!IJlIJa»ll.,

nle ,t,:,tt!'Ju pMs,aMe u't':s.pM'Jlie c.uq,QiM;s. D#l~e.1lll

(100m "Iev.ef to tfO'llIr ilW mCiliC: umes. pe4' cdl..lI)'.. f~

moodlu.,jljd l.t1il1ull.ud 1I1I',t:.llvlllrir~<d1e~ 'OiII'(l1fl: llltMtdl
tlll ~jt:Ur-' m CilJl'len, .u.~:li i&'>Qi'mon siil.e.iU,Je Ilreil.iiJlllIQIU
<Oq!lllavaleM rOr ead-I rcQodl uoan Wu aJk1wUJ:ubdl WIj,­

QlJ\lg (ood! i(1OIl'I'JPll'li-QU,V0i1lJ u'Me:s;.lI,:;· TIle J!Vt1l:ltl£;-e

dJ.iUy inu'ke soorres n~r ulfue u~1l.v.f'1OU cq'U..jVJI~MU wtJtfl:

row/pu'ed by m1tJlUtij~J)'6rJ.&am: ()(l>lWlJlm~'(lIJJ) f~c:­

qlClt:1!lC)' r~r e1Idu (i(!Iod! by (be viu.mun A I(IQI1\lQ,t1llIl1

chine spooilfied"ervull\J$1.i:.e,The psoo1lllt11 <Cihlb,e1>e
indluv'Qdw.U v,aUWJt:$ .....(:(C ~lJJmmN U'a> rgilv.e 1I.the JlW­

c-nge daijDy jll\Ju~e of KtJirli!>1 <OqUllav,JU(J1lltt, FM
!bratt·fed d'luUdq'e,n, llJ!tJe OO1\i;lImpUGn of Ibr~
mijU~ ""7J,\ e1.1Umll1odl rmm Al/u:tl,lliisbodl 111111llllije:s; 1f<Q;(

the Jlmount 01fIbrt:1$1 muUl( "lllilu'l.n1'~ellll bf ed!ljulhliaiUU
elf VJlnil)'liIli ll£ie :g>ro'lJJ\PJ£ um devdoJlli!Jl;£ OOYJllqnl!.rieL,lI·

Ve'fTlCiliiS Ib1j)Qo1jj SZmlP>kli U ml) WtJtIC: ".wtodl
Ifaoom eac.h muM,. Tllue S31mPles we« diiwiYd\ellll mro
.an EOTA.;oonuulI1luil\Jt tllllibe (<er ~timuiilOA1llQ)lfhe­

m(!l£,nj)~ill\J Jlrndl romwAleue lJ>.U·oOO OO'lltrnt illI1l'dl ill !t'}t111l­

unU t1lilbe ror eUumlltu'OalJ olf serum altttJil!ll'JJiu.. Mull
IPmH:ulIU, ,aUlbwmull1l" IPwlt".!Ublllmuau (PA), 3IlIDdl ateuJiI/!l((llU
!bmdluTolG i'Jmueull1\ (iRIIJPJ), IllDab (1IIlb6 'liIi'Ofte Il'JlI:JttlCllll
ammodiine1ly Ol1l aoe .2lll1lrll tnlltrsfUlfC'Jd t<ll) njju.e AKUU
OUllUuG!ll13oontory UII1I JI ulluermo$.. SeaJl 'lIli.'tJfte S<ei'J­
3r.uod!" filillilluod! 'loViiuliu lI1luua1Ol£>,rn pli, 3alidl suoaM au
- 1ilJ)"C lUIf1ltJiU n-:tUIlIJ'C>U <eMum3ttJiOIl\J ~,S d'T.lirrne 'loViiaJluiirrn
cUfiJlut wttb of«OUB«:1iioi!1L Serum altlliill1l'i»U w,u C$­

tiimllUod! 1lll5iil1ll[,', lIuii~-ll'Jeififomuall1l'oe hqllJlii<rl1 woo­
mllu~g,DIP>'tuyJltJOOf<d!UIlIlf: to abe melltuoo desJCribodl
by lIJielfli JlIIIl'lli /Qlulluus..~1

QIlIl2IUiiuw I(lO>11lu<£lJll 'ii(:rum W~'li 31l1l.'3U)'7lM Ifoir C3clIu
'ii(:ll olf ullue u·el,U '5iCfJl 'l."'W,al!lwu1odL lfllu'l." <oo>effi'tllellll elf
""JlIl1l~UU>O>iI1l olf u11M: ",,~uJlmiil!1l A ir<ei'wUIl$ oliJ>uiill1le.d\ 01l1l

idlulliftfltl!1lU <d!.li!,~ 1f.llIl1l'too Ifrom 71'% to, iilJ)'l);ih, Titan dllJl­

1l'11III'c..ll«re '£lImrnW1!liC'£ «JJ1f 'ii(:f1lllmrn """<eliot 3S$3l~~ If<(JJ1f vau-

I1'Jl'JU!tU ,1<. ~u v!h;.e NI!Il'VlI1IUu.,Qj11lJ 1E:.....in~UMlN La:lh~ntt~lT'f"

UliOlva.:1lll SUU<t.1. Olc\plulIll'ln.It'O'lu f()Jlf ....~1lWUailllll~ lNIW1ulril·
U~1(lI1f!J !UwVotl1 f()J11lJ A,tJii1llr., 1'1IJIffo:t. UllllJu...1tniJuJ ~lIQl1U"
MA» .llh....~ft WI,)~ ~'i. al!1~1l1l ill D(j)JWv dlo~<CIllCl1'..clt ~Jll) U»l.~

1T\'1!U1111l ~ SO WJiUIl1I..':'1 lfi!lll UJJt~ dllil'~~u~Uit SJIlI\TliItt(kt~

~41~dl :!t ','91 Jla u\KItD&i Jiill..a1 <4U .± 6d ""u 'illllfvs),
SeNIIW Ref" a:dlI:d! f'A-lel1<t c:1uumaucd Wl!tJ&: 111',,:
m~ijmm~~.~i.oa(l) v~JJtll1iii.~\VJ\t\ll;!)Obl1l.~ill'lijj JIM
>I)~~,'"

ntlJW;O~UI/IJ"Ut<ttltl!iJlU~riv"~m,.,rl.I f()Jdl.>tll' aM bl~

roO uJlWD\'«lI:S ""?:llit IQ,wvu.d\ ((lUll uBl,e day o.lf ft1l.\oOO
"J6ljJJ.ttuiMl~ UlI:1unit JI (~\il'Ua<tl1 ¢H~lie.dll" FU $* IV
JlllIIa~lliJJlUr:.el1.iiQJ~~ll\lltriO;a~iJl1lJ. JiUlh\lllmiQll. arwll tJ,~b­
lIlIUiiJtu ~dt. .,.;<tl!<t L!ll1.<t-.1>lllul11t1lll M alh¢: <l'by clf admil.1,·
:tJln<llJ lIltiulllJiE" e...d:Jllru.l11ll fFI:llUll¢lf1Icl1V" 0\) A1~D an­
:JjU)'Z'(lf.

"D.e: SUIll\lf.,e~u"S. u....\')·ti~illlt~ Hit1~ w;u U$C~ to t<e1U

fMdijl1J.el1ItMlI:S uw ulft.t mQDll '13Dll1ltSofube vamu,&ts
ltWJI]II:l.llu<td. l'hot dIlu·SlqjulI;ult t~1I-3S don< to e"«''3!'

1lIlJIU.e u»v:: diBr<tlfIt1l\"~ tilll IPe\TC~i:~1l1lS or cBbiMIlItL'V Utnl

VJlriMts JI/&le p'Ql~l't1, Th<e f'ca~lllIlC~"el!auilcnL'V CID'­
\t1ffioJ:~a ~:s. Wi:ile<d\ to' It,tamUDl¢: U~ O!blSelTV.e<d\
1'1JJfitJll)if,1llu iQJtftlh~ :U~ii.1tli:<lltnl kllWIt<eDll S<e1Um revln'llU
;Jf!Mll o~JM1f watVaij)i\t:!;.

C'ompk1l<e cUUl1!Jvcau. diiitGary. and biocJMmi:aU
mf@llmJIuii@~ w~ IIlhuiMd ow SJ2 (92%) o.f dt<e
j 7/6 (J!Ilijlldrcn seliot1l<t<d! f(M"13imp~iing.. Dcm<o~pHlit~

cmBC1ImmaiQJU'ulhle 1~1llI'dl1 (J1mii]i:<e:S (10m the ahru
$too)' :u1taS wlttte t<t111cd1 S1laUi1ui:a~Uw (falh.l.\e U).
T~ alJfe.u -.:lttlt m/ll,s,1IUy IIl\Imlhii1lltd by "«'~' r<llW'
iiJ!!lOO,me d'JimiOu<e:S 1ll<t!ll<Qj hi3w-e immognucd (rom 30U
IIlI!fiS of Pall:ii11l3mL Th1t mOQllul!lJDy income r:iDl&1td
IfftGm ni.OO 11\01 94UOO Uanuultd SUi1les: dolbas,. wtilli:<tllu
w,as sii:tll1lufJQlllluUy ltuug)tT;u (P < 6JUlI@I) illl em Us­
IL1imiic ;nea comiPWc<dl ~lliiiuBu am: CJ!IlriSULlD1l JlIlt<!!lntlJ!ll·
>tIT Iwmuc uea. FamiiHlI' sue alllld 1Ilte Itl!Jlmklf «JJ(

IluwD~ chiUdacn pelf famiVy -.:ltll'e sumiDalf. Pll'1Oi1PJ01f­
l1ii<iliaIlJludll' moae U'<tm3~~W'tll'1t 11lllI4!lDcd in UIt<eam­
uim aaea tBualim mUM 1s1l3mcc "rcas (P < (QUOlU).
M<iliuJlu,ers rCiCciwDll1Ig, cd!UIIGlUUOIlll lUJp 110 fiU'uh gn<lf<e Clf
lIuuiEJiner iin IPri~ !lC1hoo>~ Wltfe coau.sidacd1 ell!lllll­
QUM OvuallU. aJ!u<e tr.iiue olf m3[e1l'1U~ ro'llItaUU<l}1l1l

'lI03S 11>0>""". nngiD1ll!, (aouru K.4o/4J uo 1«1'1[1», UIl1l 1PUU<e off
tlJ!Il~ idliiHfe:rltan'Cc.s. ullt<e UU'I>ii:ll1lg c1QllllldiuiioM" diieu. :Jlllllidl
<d!u1lt3L<.e bllll:rdel/!l '"'lta<t: :1iimullalr UIl1l uDue uBull'tt :JlrlC'Jl$,
TJlue <tUmiicll e;,e 111gID!$" idlii-rull'}' wiiUmiill1l A ul11lulbe"
Jlan<rl1 bu<aotlluemuQU 1IIi11<e.lI'tlllla~ll'Il1letDlU$ ''''''It:ll'<e lCll),mjplJir3l-



-Q!)

TJUIU U
&f'l'WP4/J'hit 1{!}Jfl.f:tJ.l.l1ilfflmda I{)IK~JI' t:tJr}tJ1f'Y'J:!i7!Jt:!j jtI(JI!II'J q:*.r a!lwt« ShJ'f 1#JJ''i'~

No. (ofdl~!ltJmtl

AJle" rnotl1Jhs (tm&tJ :t SO))
Set. (mm ~ rtll'l'lJk~tt

f':'l'l'I~Y mrome/m4ltl1Jh,~
{il'l'IUfl .:: :s.0»~

~41. ~f 1UIil'l'lij!ly t1'ltlm'bcn

(tlTJurl :t SO))
~"'lo. <Iltfai...c dll'!dlrCll'l1{JI,rmi~lf

~mtJltl :t SO»
NCI. (%~ ~1 t1'j~JtJOl'S (l(d{;lCl!7.NJ

., 1I_.t1I1Icmlul Wanlit ~

~ r - Ullleu' " <tlICiU,
lo... lIj"ilelJ iluo,,",~f ··lUll~<I'_.I If''' (0;00\1 -.....111..0 ....-"'1 _

;N:Z!
»1I.~ u.,
tU'~"

)L'V !:~JQl

U~,$)

Ullll\t.UI."

I.u,
lUl:J:: H,6J
l'k~U

"Jl~ .U
19«U9,1l»

.....
U.9;t U415
IUS,.)

41,1:J:: 2.101
"2 (1.41)

tile 1t'J. the l1'lr<Oe 1-1Ja"Y ueu. Hedol.6e~ 'lM'tft:

(ound io tbe prev.t!lt:4)CJe of'diJ.nbe.llll or lIlIPJl'Clt
il'e$~inn;(l)fY tDCll i~:doro(lll!t~.

OVOt3.1J!l. 12 d1i~drtJn (1.3%) h.Id~l IJlttV.IJiQ-D
levds < liOl ,\llddD... bill l'lO diimC1l.!1<t"l.'i&moe of
Jl0t4ve x,oror>1'JtluUmu 1IV1$ (ou.ttd (Tat~e l».Y-'O
cJluiB~ Md hwodl comt~ sa.n:;; ClJDe of[ tlbie.m
'Mdl Mdl i'met.Jiol'lJlS "cmean tnJuma. Nom: ~r d»e
6-U 2~mot!JI:h-<lli~d dl.i3dm!l Iud~~ serum
(1t:t~n()1Bevels. The (mqUt:4)C')' cfUow iIU d\.ef~ciellllt

serum Kt~\I1l()1k'lrds was :s.iimiDMia:u aIlU iJite !)tCl'J»~

F~rty<u,gitut pe:rocmt of the dbiMam in Jlllll :J~e

po'ups tad llk~iciimt or mugiitUll «:NO /II~dGb

SOlUm KI1t'lllla Devds. romp!ftd ..,all SD'% 'lIII'ith
doquate serum Oevells (T:ab:ll:e 2). Nl'Ol :!oUait.'tii<:aIl
diffaenoes wale cibuiiood in the diurilhllll/ll.nJQ of
de6ciMIl" Borw. at'll! ~~wte~ tttmlltlliewds
bet~ mane i!.nd fom.D,e dui8dlflel1'1. In :&<dIdii1tioan..
that: w.J.S Il'l'lll diiffeanoe in the d.is4rii!b<lll1i1:Mu ellifsc­
vo:fle" mooCJr3te. miilldl" and !llcmuJJ lIlll1l!!riuic.o:uU

TA!'IL£ 1

Nlltm'ber t/!}fwuiiJl cih:.t!14'~f/J *1l11b filljuWrJlI.. IiJ1M.l:. _Ii QJJjjJ.
,~t: U"l'!OIm I1~Ul!'JcJllIM.ls

:tiLaUW: (1bJy 'Ml~IIP'.~ w'til!bllhcilht,. aOO hcldlll
;J~mutria) betwun mal\e and f'cmal!c: childlea

ChUJ!Wl!:C ....~lftu inotdtqwte« 10~dl'and ad­
cqwue (2: 10 Al'ddll) s.etum retinol kvds wefll~

sta;)ti£od into se"-.elft~ modetate. mild,. aIRel nor­
mlB ollrtri'~Q3D SUUWIS by w'tight (0., a~ crileria
thaia ccmbi.aw:d ;1~1llIUe and cblOllllC pfouein energy
mJI.IlGUlimtrocfraMe 3». 1'b.ere '4U no suuistraJDy
siiPllikaOlit dii&.ren« in 1be distrihutiol!ll of in­
ad-eqwae aM ado«lillll;Ue serum relinoB tenDs in
cbiilJ&ltn w..u~ lmiiM!~ mOO«aae~ or s...-,-cle maD­
nllliGriaica CbiBdreml wlub oormalllllulriticoal su­
two bad a siipiiianuU1 Uowu laue of" i~dcQuale
serum (elin~~ levens lhan Ih,e maUoouri.sh<d chil­
dlfletlJ. (4~ vcnus S~; p< (».OS,.

Anulbl(o/lWlim,~uiic. biochemical. amI dietary
me.uwu:mt>r4ts of the dlildrcmI .......ili i~dcq1lll3le

aoo a«qw~eserom retinQlU U-evcDs wltlfC com­
iP'JIrcd. (Tabllc 4l Sipii!tant diDfcn:nus lA<ClfC obo
SC'O''Od! in the mea>r4 serum (clill1lo~ RBP. and di­
CUrt vlUmJIII A inu~e (P < OJOOU). A bigh
pc1l'tt>r4uge {67l'~» of the chiiMrclII stv:d~d 'W~re

3Mmic (Mm</)<l~obii:llU< nI &fdn). SUuUtiaBBy siC­
Oi&tamlU ooncll!unc'M Vliue fOI1lll!'id beuVl''tcn serum
rellmoU Ilud and RBP (R ... 0361. P < (!))JWOOI).
PA (R ... (JJ.<4l:ES. P < O.OOOD>. an'4i diuuy (ctinon
mute (R ... O.. DO$. P < OJlIilllj). ThUle was lUll

sugniiaot cIOm~bljjolillbehl'ttl!ll the Slelf1Illm feuinon
B-e"ds 2nd IIII1llIDIlUCauJJ $UtlllLS-.

OW' SUI1llrl1~' fooillld llU'Ol speciffulC cniinuaU cwiiditmc
I())ff 3-dl"'3IillliC~ "ll~.3mUIlU A dtffi.'<Ciic~)'., Tlue "Uul!lliiaU
f~lUInU$ 'iA;fC'lf~ <C\lllll1lffilirmodllb>y ultuc ilDu<W.ltutllll1luUU ffiumll-

II



TABU: )

DutnbWiol'/ 0/;'ltu!l''lIl(II~(l,rJ Gd~'U4U' JntltrJ tr~i"c/J

'~ds(lmqtrg ,II" (htldf~1fwi,h dil'n-MJ :gt:aksojnli/­
In/ieneT stella

lAiU4
ANlucpomtm.c ",NJ Il'JJXIf~mlJ{<:!J tiM'" fa.r IN duJJd,,~1f'J

",,,,h ilf'J:rJ~.,u <:NJ~q~ U"NtrJ tnilft}O/J kwh·

·WUAC- ..ioJI__Gl'"",,~,.U-~~_

"""'; ,.JI. .. ~"""; ttl), .. 1Ic'm~1t\. Kcl1 - 1kmt00l>Xrilt. U ..............,~
I" <OWl.

estimate: of vitamin A il/ualke. In ad~ition. no
.q;ubl' ~urto'cilnancewas d~nc: to monit,!?" the '1(:­

quemrcy of illness in I.hue cbiM.C11.
The mon impon3Jllt source or vitamin A in­

1Ub: in thecJilldtcn ~tlL'dicdwas b«a.u milt,. wilKh
coRtains 40-70 fIl/g of rctiool!!d.l'" Other impor­
1W1It SOUflCCS W'ttc livc.-. bufr:.lro milk.,. canots,. and
VCClIl vqcaabCes.lnfa!lllts in cur study wen: nWI;t­

Iy breast fed. and thiis is the most likely n::a.wn
Wt no child 1c'.1S lhan six months old had a
de6cient serum ruinoR level. Our findings are
oonsiuent with ottw::r stu.dJes lhal h.avc shown
tb3t vitamin A ddi,tienC)' is rare in infants..U

The .ecommendcdl dect3.ry aUUowana: (RDA)
for vitamin A is 315 RE for the G-l-1jC3HJM
cruDdren and 400 RE for the 1-6-ycar·dd chin·
dttn.)' Our data show dual chindrC11 ~iiQh inad­
Ctquate serum .ctinol leveBs consumed kss tlfU3n
the: RDA "-alues (mean ± SD 362 ± 271 D RE).
while: thos.e with adoqUJ.3te: serum rctinoll Je"ds
OOlllsumt>. more tmum the RDA for ¥it.:unDIl1 A
(fabBe 4). In cV3lllJ3tiing amse data. tbe 1l3~SO
of rctinoK inuke should be conSIDered. 11ll<l: (lC­

poned intakes can be g,reaUy infiu-ena:d by tlhie
consumption ofa limitted numbtt of,iurnDn A­
rndt foods includung mangoc:s" !,lfCUI Ue:!fy "qle'

I13bnes, 21111d CJrrotts b:t tthijs PlJiPllll1l3uiiOUlL 11n<e lOlJJ~­

rebtuon obuincd ftJd'wttll1 ilie SielI1lJlm (C'i!iiUl:{lllle"1l:U

300 dueury "'ulI3mull1l A unulke «11' = ((J).B@.t» 'WJI'S.

[cll3tivd)' nO\ll;', UIJ1l<dln<Clltiin~, tun [cUiiJlIl1l<cte SJ!l~nW <lli1l1l

Ii IS.J ± 1.lft : 16,.6 :!': 6.7
\1 1.71 ~ tJi.6ft ii 2~2~' 0.7
rl«<'1J ±'l.7' -~, U.s ~ ).6

~ ,0 ~ 0.3 ~\4.5 ~ 0.3
II 2.S ~ Ct~ 2.6 ~ 0.5
~ 9.6 ~ 2J1J 10.0 ~ 1.9
13U.0 ~ ~Jlll 2.1 ~ 4.9

II J62 ~ nun LOI ~ 311-

pu ± ••.6
II !6.0 :!t. 10.4

10.9 ~ 2.J
I'U:±U

r~""'lt
(<t~~'4l~J

~.,-a't)j
lHoraw t,W

I
~)')].9 ~ 1.1$

8:6.9 ~ m.J
u ILl:!t 2'-<
, .....9 ~ U

~(mon'h\)

Hcicht(an)
Wc1&bt(\d
MUAC(cm)
Strom rctiincl
~dl)

RBP(mf/dU)
PA(tnf/dU}
Albumin WdU}
G~inWdU}

HbWdU)
Htt(~)

DieUlY rtlliooU
inulkc (RE)

tiI,,~ 1.....:Ic>t_ AoIJocq--- «MIC/<iI11 (I:NIC/<Iltl
(-"&'>'II..,
'" of G>lIIlIlM 1"10.('10.' f'lo.N ,..,

Seven: «60) 8(1) 3(21) II
Moderate (60-74) 68 (S4) S9(46) 121
Maid (7:s-89) 139 (4S) lSI (S2J 29G
Normal (~90) « (42) 60 (SS) 104

Toul lS9 (49) 27.1 (SI) Sl2

iogs. Using the World Health Orpo.iution 00·
teria, greater than S% of 3. popu.lation having
$eOlm ~tinollevds< 10 pg/dl is cons;ideRd 10

be of public heahh imporunoe..lJ Only two pee­
cent ofoW" study children had such levels. Con·
trovetSy sUrTounding the need forviramin It.u,p.
plemenution is ~Rectcdin the v.a.rious su.nduds
used for 3.s$eSsment and the difficulty in evalu·
3.ting marginal viramin A deficiency and its <COn­

sequences. For exampk;. the Pan Amcric:an
Health Orpnization critena for vitamin A de­
ficiency considers 15% of a population with :se­
rum R:tiool levels < 20 pgfdl to be of (iUbUic
health significance.JO Using this aiterion. 48'%
of our study chi.ldren would be considcud defi­
cient, although nodinicalevidrnoe forde6ciency
was observed.

Dietary vitami.n A intak'!: estimated from tbe

diet questionnaires con-ebtcd WC'1I with tbe: din­
ical and biochemical findings_ In n::~ the
dietary intake data. several imporunt limita­
tions must be rcmemberod. rust. we «lied en­
IlreS)' on informallOR ooiloctcd through dietary
rocall during a single visit to the cbildrm in the
study period. Second, current infonnation on the
amount and fonn of both o:tinoids 2nd carot­
enOid in foods is of questionable qlll3.hty. The
m~tltodsused to mea.surelotal vitamin A activ­
ity in .roods does not differentiate be~ttn the
various carotene isomers, which have diffCtttll
biopotencies :and can thus lead to a 5-DO-fold
overestimation of vitamin A activit)' of foods
such as tomatoes and oranges. In :additi(M1l pro­
longed rookingofvq~l.'\bles,which is thcleneral
Pr3C{lce in Pabsuni homes. and other food prep­
ar3tion pr3ctices ~ay result in a dttreas:e in the
vinamin A activity. Thus, vitamin A intale data
b.l~d on currclllllUy 3V3iUabUe food composition
ulbUes m3y not be :11 velf'y reliable qllUllllliutive
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Effect of Antibiotics on Food Intake aCid Absorption of Nutrients
for Children with Diarrhea Due to Sh~gelhJ

@I

Abdul MlVid Molla and Ayes.u Majid Mc'JIU !f1lV'11 Ifill OltJPWfJillil1ll1 ItIJ /III.Ni'4AiIIli.l:t" 'l!Itlf Ji.Jlfli J('M4Jl11 1lJ11100tnrSia~)

IJ/Il~'i"{I1.IJ .. /£'UWIl.'I" hlJlltlWlI
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to the h01:piUlI _ilb awtt: diAntu"~ Wvc'1'.u~ JlWll1l. :aN ;~1.~ R'lII ~,~..u 1tCJllb;~
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live antibiotic used for treatment of infection with Shigella
at abe time. P.atients who appeared healthier aocording to din­
Ic.al criteria iAtld bad <20 ROes and pus ceUs per high-Power·
field in their specimens of stool and less blood and mucus
in the uool were assigned to the mild group and received only
rehydration therapy. After patients in both groups wele'ini­
tially rehydrated. they~ived food that was part oftheir staple
diet.

The neu morning a I-hour D-xylose absorption test was
administered following an oril dose of 5 g of pentose (tl).
Twenty-four hours after admission. a 72-hour balance study
was $ta.ned. Patients were fed a S-g nonabsorbable CtlarcoaJ
marker followed by a measured quantity of a familiar rice·
based meal, which was offered ad libitum by the mothers. The
first appearance of this marker in the patient's stool was con·
sidered to be the "'0" hour of the study. From that point on­
ward, the irua'«: of food and Ouids and the ourput of stool,
urme. and vomit were recorded for 72 hours. At the end of
n hours, a second marker was fed to the patients, and sam·
pies WCle ooUected ulni) the second marker appeared in the
patient's stool, at which time the study was discontinued.

Specimens of stool. urine, and vomit were collected al
8-hour intervals, weighed (up to OJ g was used for anal}"sis),
and stoted at -JO°C until the time ofanalysis. At a later date
all samples of stool, food, and vomit were thawed and
hOITlIOgenized. Aliquot samples were analyzed for amounts
of fat and nitrogen and number of calories. which were esti­
mated WIth the use of standard methods [12, 13J. Samples
of ,nine were tested to estimate the quantitative intake of food
and absorption of nutrients.

The following formula was used to calculate the absorp­
tion coefficient:

Intake - Output x 100
Intake

The balance srudy was repeated 2 weeks after the patients re-
covered from diarrhea. .

Results

Ofthe 21 children included in the study, 10 were classified
in the mild group and 11 were classified in the severe group.
Two children were excluded from the severe group because
of the deterioration of their clinical condition. Nineteen pa­
tients completed the srudy, and data on these patients are
presented.

The clinical characteristics of the two groups at the time
ofadmission are presented in table 1. Patients in both groups
were comparable in age and body weight. Patients in the se­
vere group had more-severe diarrhea according to clinical
criteria, as indicated by the degree of fever and number of
pus cells and RBCs in tbe stool. Eighty percent of the pa­
tients in the mild group bad watery diarrhea compared with
only 33'% in the severe group. Tne volume of stool obtained

Table 1. Clinical Char.lClCriSlics of palients with mild or severe
shigella infeclion al the lune of admission 10 the hospital.

Mun value :t SD or
mean no. (%) of patients

per IIldicaled variable
(or uch group

Mild Severe
(no antibiotics) (anlJbiOlics)

Vamb!t (II = 10) (II = 9) Pvalue

Age (roo) 30.0 ± 18.5 29.5 :t 18.0
&.dy welgbt (leg) 92 ± L7 10.4 :t 2.8
Di.lllnu before admlulOn lib) 9-20 5-14
Temperanue C·F) 100.6 102.8
Cliroul pre1elllaUOn

Fe'l<'er I (I0) 5 (55)
Abdominal pAIn I (I0) 4 (44)
Vomillng H2O) 4 (44)

T)'PC of dl.ltrile3
I.!qutd WIth blood and mlJCUs 8 (SO) 3 (33)
Frank blood and mucus H2O) 6 (67)

Stoo! volume (ml)

D~y I 680 ± 508 270 ± 154 <.025
D~y 2 SOO ± 311 235 ± ISS <.025
D.ly 3 494 ± 140 188 ± 98 <.001

Absorpocll of o-xylose 16 :t 2.5 22.5 :t 3.4 <.05

daily was higher for the mild group (68C mL) than for the
se\"ere group (270 mL) (P < .025).

Some of the relevant results of laboratory tests perfonned
on admission are presented in table 2. The mean number of
RBCs and WBCs in the stool was higher for the severe group
[17 and 83) than for the mild group (16 and 12). The electro­
lyte levels were similar for both groups except that the severe

Table 2. Results of Iaboralory teSts at the time of admission 10
the hospital for patients with mild or severe shigella infection,

Mun value ± SD or
mean no. (%) of patients

per indicated variable
for each group

Mild Severe
(no antibiotics) (antibiotics) P

Variable (n = 10) (II = 9) valu~

RBCs per hpf 16 ± 10 n ± 53 <.001
WBCs per hpf 12 ± 6 83 ± 43 <.001
pH of stool 6.5 ± l.S 9.4 ± 2.2 NS
Pathogen identified in 51001 culture

Shig~lla ft03ll!ri 6 (60) 6 (66.i)
Shig~lla shiga~ 3 (30) 2 (22.2)
Shig~lla boyd;; I (I0) I{ll.l)

Serum electrolytes (nunoUL)
Na+ 137 ± 4.2 128 ± 2.2 <.05
K+ 4.5 ± 1.2 3.5 ± 1.2 NS
Cl- 102 ± 4.2 98 ± 4.0 NS
HCO)- 12.0 ± 2.1 14 ± 3.2 NS

NOTE. hpf : high'power field; NS : IIOl significant.
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Table 3. fnuke of nutnenlS by p11ttaltS wnh sbugdhi U'if~1V>Q.1!I wh'!ll d~ i/)ia <dI\\dl UWl'J alt,,¢~ .. t ua~;1n·

ment wlln antibiotics.

No aJ'mllloiC!!K$ ArAlb7C'll'tl NoDI i111'l~~~t'~~l¢S AmJ1lbWllllll:S

Nutrient (n .. 10) (II'J .. ~~ ~II'J ft 11!lJ1) lfll'J .. ilil

Carbohydrates (g/rlcg'd)) 11.0 :1 ~.O 130 ± .. 2 12 S :1 3d) I~.~ :: .l~

Fat (gf[lcgd)) 3.0::: 2U :t9::: O.t: 3.3 :: 101" .U:t (!)II!:
Nitrogen (gf[lcg·dJ) 0.3 :1 0.1 (Ui :1 OJ I()I~ :t 101 U 0.$ t (!)I. l'
c.lones (\:uJrrlcg·d)) 67.6::: 26.$ lS:27 :: 2$0 UQJS :: J'$J$ UI!Ji.t7i :: Ua: lOJ

group had lower levels of serum sodium than the mind group
(l28 mmolfL vs. 137 mmolfL).

The consumption of carbohydrates, fat. nitrogtal. aOO
calories for the two groups is compared for the acute phase
and the recovery phase of diarrhe.aJ disease (table 3). During
the acute phase, intake of aU nutrients was higher fur the se­
vere group than for the mild group. B~useof the huge stan­
dard deviation, the differences between these two groups were
not statistically Significant. Caloric intake for the gToup of
children who did not receive antibiotics was 61.6 ± 26.8
kcal/(kg'd) compared with 82.7 ± 28.0 kC3l/(kt'd) ror the
group who received antibiotics. During the JeCO\'ef)' phase.
intake of all nutrients was similar for both groups.

Table 4 shows that the severe group had a significantly higher
rate of absorption of nutrients than the mild group during the
acute stage of the disease (P < .001). During the (e("UO'try

phase the rate ofabsorption of nutrients improved for the mild
group and became almost equal to the rate fur the severe gro'lJP.

Discussion

Shigellosis is associated with a high case-fatality rate, and
marty of the deaths due to shigellosis can be attributed to mal­
nutrition [3, 14]. In developing countries, dysentery due to
Shigella is a major cause of chronic or persisteD( dianbea.
Therefore. it is imponant to treat a patient who is wedOdl
with Shigella with appropriate antibiotics.

The present study was undenaken to ewJuate whether trttt·

rmnt of dianlltea dllI-e uo Shiig~U!JJJ w1~ tfft.ctive anltlbiotiiCs
ailoctS the intake of fooo an<dl abrorpuI\l)~ of Pl/uuttnts in add»­
tlon to ledoclng the mean d'IJJatiGUli of an cpi!tOtlft of di:anbtJI
[7. 8J. In liU.s s.rudy. MtibiooiCs were gl'O'tJll t~ the group of
children wOOse dianheall di,sea$.e ~'3s. toor¢ 5ot'llltre 3<ccording
to ciinkal crittm; the dlli!d;en m~mild gro\Wp. on the oth~r

hand, fIl~(ei..~ only mall rthlllbation :s.oiuuiiil);Jll. The gJoup of
children who were Ut.ated with antibiOO:~:s. had b~ncr appe­
tites and woerre aMe to absorb nutrienas JOOre effiiCtenlly thalli
the children in the mild group de.spite th~ faiCU that the dill­
dren who were treale,d! bad more-severe dj.sca~e.

Several smdies ha\l1e demOOSBaled that patients wectw with
Shigella ha't'e profu~ protein loss. whidll can hie pre'V'Coled
by the adminisuation I()f antibiotics to which the orga.'lism is.
sUSlCcpbble (6). There ~s abo evNferw:e that cBilldlen woo suffer
from ilwasi..e dianbe.'h allro ba...-e stunted grllJ,wth [5]. There­
fore. it seems IhatlrealmCJ1Il of in"'3sive wanhea \1>ith appro­
priate antibiotics may :resuDt in an impnwcment in nutritional
stams by increasing b<JdB apperite and absorption of nunicnus.

The pathophysiologic mechanisms of growth impairment
that results from im''3Sive or duonic enteric w.scase have J1Ol1

)i'ttt been clearly established. Anorexia that reswus from shigen­
losis is associated with griOW1h impajrmenL R.eduaion in in­
take offood am a\oidaJrlc~ of fOOd are considemllmajor' factors
in abe rewdation of~1hcawed by Croim~'S disease in child­
hood; this retardation c<m be te"o'emd bypr~gnutritional
suppon to children aJIDieted writh this disease (15. 16].

The energy rcqUlliremems a.s.s.«Iatw ""iitfu lm-asl'tl'e enleric

Table 4. Absorption of nutrients by patients with ShigdffJIJ woo did Oil' did IlIO¢ r«euve Ue3tmentt w11h anlibi'OllI<:$..

ACUte stage of disus.e

Nutrier.t

C.ubohydules
Fa!
NiU'ogeJl
Calories

No anti'bIDtlts Antiba«.."CS No aMilllXQ(lJ)t$ Antibtmnu
(Il = 101 (Il = 9) PvaII!li.Ie (~ = IllV) (i~ = ~JJ Pwol1lwe

76.5 = 27 91.0 = 23-1 N5 833= 12..® 91.® = S.l 1'+5
53.0:±: 5.9 88.0 :±: 10;.8 <..OOD '£6.71 ± !>AI 3'AL@ ± nl@ N5
25.0 ± 5.5 31.0 ± 2.9 <.oon 65..0 ± 1.6 56.1ll) ± B ..# NS
0.0 ± 30.0 8H.O::: 33J» NS 83.0 ... 12..1llJ ~~.@ := n4l6 NS
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iinfectDotl hiVe Mt been studied. MAny infectiotu~. ~ewtf.
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]; aJ!;1l~5. lOa d\eu~U'\i' UltattmtnU, FI.\t';;!tmJ ~JJmilkd\!U:mJ Min!
~lfu)illI~ A iil1ll<lll ]5· iimJ g:JJ<DillI!p' lB\ Ilttairll UlllJJ1VmJlWit<dl !hJiilJhJ
!DilW~ a;],Ult.~ :C:]OOi Vltlb'!&~} rl}1JlJ <tiJ;)j]' 3/. 1b1llf.! IliiftaJe

a:Mr [illJ mmllltoillJiiiml !Mr'mll.ill »t,.li.iIna,D~lilJ \llmJ aM: 5Duwt:W
Wtu. • ~

~';uu:ltUltU «2$'·/~.)) «ill' «hit ¢'lhilllkdlJ1lellll a<tiJmmiinDIt«lJ U(()l

albt: !Inlll:'a,'w 1Wi\t:at' il:lJJ~~d.\taltcl! UlI1ea.UJl.lllJt1Jlll! ff_J7u: 11(0)
[a((l~1 gai'Jl.'J!lJ ,fil. ilmKd! 19J ffalcmm WlllO\lIilJ» $ fll"a-lblk D\''».,

Ihi9 iCJh~ld\a ~1 \\llt'1!t' .1:tlllldJ.;~e.dl, ];1, ~tl !E[,lliOl~fJPI ~\ ~Jnl.dl

~, atl <g'rllOJU,p iBl.nlt' JlrllJJrl'U;Ui(lll!1 IClhlJaJ.ltllle:JI1tllllYt.'l> J!)~

ulb" dl'l!lrlkt',tJ I\Men' :(.IOIl'l'IPJMJJlt!I)e a'tl 111\)" lJ\>I;tol I€UJ!)ijJJjpll,
\I,Wljh ~'t;g!tI\IiJ a,C) Jlrr" \w;tllgihll" "'~O)JJl'ciu))IJ!lE" lP~j,apll'£

a·,/.I'lt" 'JiUI11115, 'QJf <Jlldh~I.1l~aI1)}Dli!I., ;Jl.mY!i: J1!iIll£lJJ'~JJ101J!l1tlllllJo111lt1

i(U;ll'hilt [a~ 'SIll. iC~)JJJdJ1It'm idl~d! In!DJl iCIOIDllJi'PlltUIt' aJhr
'fJl!Udlv Il»N;JJU.liC <mf iC!Olr.•tlwnlt.!t11 ~rofkltllj)'OIll(l, J!)rJ

a'!',!TH)wal ib~' ilibbia IJDJla't';t~IJ, ( ~ 6alO'DlII GlllO.'~JPJ ~\ ~JllHjj
4 d~<l)llTl GdiOlW,p $)).

IF-m11l'y - dDI'1:I1 ifljf aJhe- (q] dlijlldt1ltJlll ((7,@'~«-!)) ....·tatt
llel octe';!>!>1ll:1llif~' Itt!Mll!'£t',dI Jj"lt1QJal!l1n«'i;g a,~ uJblt lP,dIl)Ui!lJCI()}J"
:'1 uri :g~IQll:I,p /II :1imrll 'n Ii~ ~iDJJlJJPJ $. SUiDiDJI
nwtCl.oliOO)J'J~' d:tw.t,iiiltid! albc IJDdlt:liellll'Clt lOlf G,1::IJ1.
Uam'Mta ~'l;1 \('\1 aalQlpir.l1lJM)1Jllt;~ Udn nJ\ Il:WriiateJJlI IDm
faiQlIUj.~ /II Jl:I!IdI D4 uri ,gaI01lJJ/p lB. IF~lItiClJ!1 alt1Jll :!YJIl,:!lJ!l1Jll
«jHt ~',ea,t' lPa,l ri:j)t4'J'Iii!futJd! U!1rJ :r,(illlhYtd' !&'.a'OIJlJlJll.

'lI'ilr.e tinvi:1UlJ!I ((amlt'.Ml:! SOl (l JIlYUldfli'lln'~g a<l!U<t:1 I!l~ ullilt'
<cl~i:JdktJn <dI'UM,g altjhy.dJa;1\1lfMI ~;~.liJ, lbJl\g)b., <\lJ.. D:::5iJ
1fJ,1'*'i'lifth ~J rdl()'JlJ~ A ,MIdi ;U):t~'9) [g'.41t';g;1lb Illnl !~a!DlU!liP'
$. U~ vlllcu;!.1.f1aw Ud,f,JilleidJ II:WdID,tltl" Ill!rrt IlIIlYt,lImJ

;!: S[)) 1J!ro,oJI iD11Jl.1l1'y.ufl "MI.JU, lle'~;L Jl!fu.eil' Ilfue ffiJajn 141
ibQlIUTL ffillJl illbOllit ~WO) atOOt1i\lt:,dl It..M~o/ tt<t<t.illvJJD,~; aJ.mJidl
WHOfORS iCllllJJl'J,qJllldlt,d! UIOJ Illli1.0lIie IWiWOJ altiCxtll1i't«lJ

ifljnJl~' \\'HO(IOR:S (( D'9JS'! Dn!6 IEl/Jijg Ii,[I/EaIOAlUiP' $
vea'!iUlL 2SII',:!D57 :g.iiltg lit! IEd\Q)\l!IgJ! A)),; ibOlljj,ltllltd" ttJhJJl:;,

)'f'\lIIJnIQ'D",t!! $1'.1I"~'I. (liGl'l,nlf;~ am.t~llht)1

~'.Dllm\tJl. ", «'lIi)i D2' (n"I~)

iG>lTl<!ot D., n, «%)) D('., «:3>D))
iGJlT:1,~,r DD.. IIi (i'lII:) :$. «D.!))

8 «22')1
IS ~~O<»

DO' «2ll:»
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SullUUS f,tIJ.~n

«~i.l-'j, «~,. B~

1!nt4U

$11l!~iU!t f;alb~lIlr

____,_(!~,. JoU») 10". ~~)J

~aie,jnta n~1 .m tt/lil1d.)'Y" 'n.:: (l!IUMau "'\taft
Ualt~rtJlll \lI;~1Ilhi WlU~·~ItJ1l<n~J, .~J!l.Nr~nL'<nrli \lII~IllliJ

RIJlI'~U"$ UJ..,'Ui.ttttt icll1lioi-n1lll ud .~~~ IiWtIl¢

at«J1'i'tilll ;l:aljOn1l»~'IOUi~, QJl'!JfftD;atl~arelir. $¢NClllJ
(Jbi~~rn$, "'~alt MIG pe!ritD;m..:'lil ~o UM uUm¢ (J8
a~ lt~nlDll~.'i !bJ,eulJll1it \Off U!tI.CJ!l.mLuU dJiHriJ(1lll1'll.i¢.1.,
Jllv~tt: uit,I.Cewltllll mOf;.t"U.JD.1Wj, cdir.utgl~m.. COM
atw~'tJlll <11 /EllIJlltllldlt !btJ.l»Wl3 ~ w'a.;. gi.lI1UlJ

IlDliOfal'litAllDJl1Ll, uU"~1mJ g»1ll'ClI)!Jli:Ji:It.. AIID wltalt
dlMdJl1!:"QJJ tluiOm ~9'.\U,J:U 'i'lilOlhJ m.~ .\tun¢uvu c6
$;tJLlllMIt - lhih il'lm'lit1l)'..

.';;II'IC'!flln !p1<I' «,"-" al'l.I"j'1' )J

,;\«u~n

n¥nuIID,,, ltDr!:.3\$ ~. U$:!l5
],I.ll ~IP"-

lIlrll'fofllllllIDI1, - U4:::'.3I9i -
~ Itr WUn-
1l'l:1l,!lj:llllll"I~ ·,!Dlt:!4:) -

!p'l!to1,r ~rJ!PUU ((mJI,qlllfff<Jfp
IDiI'f U oliU1:2~1!' ,*l!.J!;)D n 4'oli1l:2'.l'.1 J'7'.jtz>u
1D'1~ J' 4i!,(~lt.!'71D :nJ:!zu )6.1·1:JD4l 4l:U:!1U
U):1:~] $'~J1:3l!','" 4'oli t::.nM 4<3,7r!u,1.' 3l.1.':!l$Z

.VlnUJ>1I a:tllo.!"r ",t;j~¢ (OOnll1\lI&!r:dl»
U):.r~ U J~,.'l,1:D.J\4l 4l~''':!Z\III2J 4.'liH~~n1I.n "',!DJ!»6>
1D)1~ J' e;r.lt!lj,D $U!l'DJ. j,Y,"'!.12!$ ~6:!U.U

O.~) M I)! .Z';f;.2' j&<;>! D.$!DJ -'itS! Jj, 41 38',~t Uu'

SlIlltftll;l, 1f~1I",n;

r~l. ~)) (('1'" Ull»

•• l(irl'l)}Uli' ."

~}IICJ(lt:U, IfJdllll1:

((~I. 2U1) ((III" U2~

'5JI(>(j! '~LJr;pLJl (0&Z4;t/.I1I1.r~

[),lilY u Z!I6:!:ll.jj~ lSll~ U~!> U'~!UU~ w~m

IDl!y ~. ;m2~ 7.:(1l '~U2!n'!i~ U'i/2!U1ill lll6~U\D12

[),l.y 3 U~T'I: :lliU ll)l)! U·M! Ul!l,~ U2 'lWJ;ttUiDlQ!

'SlMil ffJlT'5!uclfICW 1(~lal.l,el1)

!DI.'r' U 2Uf!>!9," ~U!:t\lI U11 J:! 1I1fJ ~,J!'7ll£

OilY 2 ll.U:'9~ l\i1~:'9.1 UU:!ilil Z'1I1~!:l>l!i

iJ)lMY II DllIO:U'OIfJ :IOU:U Ul\Ir)~.!M) !:JIlfI!Z'.J>

!..cJtTHttl'if 11'l'iI(~DD'1

[by U -ll (Ull» UO «UrJ.lJi) Ull (i!!Ul) ~l (~W))

{flilfy ~ !fl ((JSi) 'P «DrOOn UID «*fll;) i!! «'~~~))

[lll/y .
1/ nl~» (!,~&» U1 (';~)) ,; «'Ill»

The du~daUJ WM rhlik.tll t.tdl 1<OYa..t: ftgllM'Jua
~~ea«loes. hom Ilhe :i'lllett~~Jy ltU1«l dliilhhu
UtI l.t\'uall at-tpetJtJ., As ~~a be It-~w,t!dl. Jl

h2glbea pa~l'ti01lll 'CIf ~e bi!l1Jll~t: ~OO~) 1hiJ,,!ll
i>(:.\'eae <tJlebydut~ iMJ ..dm:ii.1i)Ml «$U'%l ttUli.a~j tt~e

dli!ldaerlt'llt'-'U!J,f'lllll~y uua«ll «48%) qJPi<:iDJJOiD)).
Y'!bey had! ODl ,JIpp1wa'Me rJl!lll ~ llJh;cia iJlooJJ
f1tJC,J'lIIUlCY dUMg Ilhe :ullIIdly iCJQ.ImIIfIl1l1;e,d1 UIl'J a.Y-.e
a:ed1l1roOlt! i>e«l U:i d',e 1'~S.U.l> n~ UUV,
Mi(91;C VCJmij~& WlU, 1llI!l'.ui~())1Tm11y r,OIlil4'.>lll Ul'J U~e

rJciD'utU W~JJine Ues.'l> tt~JUI ~all1 <eA' lIlme 1J~IC~;!,

\'~mDledi ~~<iOJJO)u~.

'['J;'bk m, R't:t'l:l!I1ii <OJfY'uutllotJl>tt ~amltJlZJJ, :t SO)
A~e1 U".l!li1iJl)J RdJydutJ.lOJ'lll P.e:WD.JdJ

I(!)R.~ 1\7Jai:~M~;t0:6))

~I!y U .il!U~ U(6~

[)Jry ;2~7:!~U

[)1M!! II l'~:t:2]U

Jl9n~UZ'9

41i!B1tnn
}#0:!tUlI7J

Z.DIID! 1)]11)'

m!tUD7J
n'~!'ll$l'

}l;!::!t<mi
$D:!tnn1/
IIf~lt .$40

a~~.uJWl.r

1F1C1C1d\"~ «~,)) l'~

Fu....e dU'1daJetJ rrlle\'darp:JliI ~ie1Wllla~: -Iliilke
1m QfI>'~m ~t of U.bt; ilW~ lin ~lOfJll~ A., Ulw.:\Ql ii1Ii
(p!£l)Up S o!!'ldl Ollie ~le ~~ - mU~JllJ'{vlll:ii
unifw..IOl1'l beJf~~ a".ar..dlOmWlOO1lJ.. 11J!le IImt.U ~.e rnJf
Ilhes.e 5 dUlldlU'4'l Wiau, 21 m'(l$'lIIr.l$ u-dl 11hq' 'iliIeR

dl ~o>u~ JIJ!ldl $e1ileady rrlle..t!n}j<Jll1<!ntd 100
arilmiiMJj{)tl. N,l!>'tle <dl::m0M'l1;MCfdj ~ «».1 SltlP6ifi
«\IT Jl~t.mllCry' <tJluriiang ~e~r Ibl.DI$pulllffil~. 'J1M:
1IJllll5,-eJl of scizJa1~- l[i,t..t. mt!J\lelmUJ!l$ iO>X1lIllf1fltd ~n ]$
IhUJUf£ ulll Sil IbWlIll1, iiml me gro<txp B d1J.iiMJltlllJ amlJ
;)<1 30J ud 48 lbOilJr.$ m 1!h'e gaoo~ A dliilldn-A
ne IlUlHl1\lemUJU, 'li\;'r« rimiiIl.u ail)) hl;lU~

mon;'eG!I~1S; 1l'i0l derllmliil<t~ ((l(MIl'lv'lll.!lll<llJn1, IDUI1UTltdL

An ~e nm'u: lIJJff llbeiilT $;t1lZW~$ - Qe
1I'mV)'l.'e4U'leali15.. <!l1!l of lIJh.e dniUdau 'illi\e.llit Jl!m<TlJlitenne lDJlT
i'eWueJly fllleJJnyM-Jl(Cfdj .edl Ilii:id \Piil!ln~ r..!~~ 1llMIi1Tll:
1~ 265 gi~,fdJIy,; fOl1il1l' iDrf 1Ilb:e f;1i-e l!D.:t'ri1 jpJU'n~

l~ ~le:~cl'~ m,dlii...aJIe ahaa 3J $emii - 14J<lINll dirett
~! IkJfliuJlcmJ ;mr.:ti iJa!lff - sultngullD m~Ml£ U.Ill b¢
uclluaud <Jl$ .....ttlID as. WHO ORS i.uD uHt~ UrtaUmrtG1!1
(J,f chiiMaUl 'IaoiJIBn ~..1t:1fe a.~u;tt(: manhoeJl
i!3I!cmuttllll wittlln Jmiig~Jl lP,W1~gmg Ifaults. THMs. im.druDIts,
ama a.l1.t-:- U!l:5ot: off 4li a!J<o,rie rid food 'Iao\llIJ,VDd clIter
C~WWl$ IlliUJiDJnlluQlM!l ~aJlLtt~ (Q,""lta uhot ~ Ill!
ORS OAllnlme.. Al111h~ ~e lmtkCJIcmJ ~tt ha:5, mJoDjI

)'.ttt ~<t.lll IJl5o:ed roll' 1L\b;-t: tt.Ul!mtlllla coff )~
cmlhlfo llIl11llD dii;anltoeal" in ~ 3J iCJOmm!l1~)}y -llIMd
~Ul\M~ _lL,

Tk »WI? r,mUR Rau .ltplliatlrtllll iiLll allli.ii:s. .lJlUlfly
m:!y :1ppeM muigHn., HIQ1ilI;!l:'l'ltlf. wllt.tllll \tlOA!Il.~a<ed iil1ll
ll.1lIJ.e ((\l}~ttrt.'I1l lDJf 1lh<e e.l:lI]ltmr:lly ~Jb lll\Il'~ Ifatttt$
lDJff l1:boUln 2!51l)) g/ftf;Jaby. ll.1lIJ.e $.1!l.Il;«M Ifattlt: i.U,
iiamJllJy S,DW ao wbtt Bn'U Ibttlt:llU IfltlJ!'Dil!ttttd
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1())1 dill.\&guJ ~JlNf.dl \WAt m!ll11 :iIJll.m-,i¢~cr Gf!ll :11't~ ;}l

'iJl.ttt!Li.m<llll ~tan«; iImI uk l!\1MOJ u~uuc.wetU !Vl\11ll1iPlf.,
Uli1iffoiJ;11lumJlucll'. ~ iIlJl4t1tlll.tt ~lllt~~ Iliia;j; l~ltnJtr

"1JlIt1l~:..dl ullu.Mt Wllfit:.tll ci,.~] W!llllulb~$ ~J
8Uv:J1~ ~hw~ Ik SilWy B!¢:riind 1l.¢ =aUIlliItIC Il!U
ull-J-t: Wltl".JliIo.W .t:1Jl «:a~~ ~ntiJA)e", UimJ

lLaliJJ1hlliU;U 11M: ale.1pIl!JMIt Ul(1l It~Ulta..n I1Mltia" «D41­
D~» \lvJllUUtltJ~Jj\QJb.Wl~~¢ U.l.miiNUila~ 1!J6 1UiOlOlh 1liiatJ;

aMl1 ;MV~ Wm ahiil, 1J1lil1ltiy.. HlDN'lt"li':If. 11M: illlt4lJ
Gmi-lj}Ml>tt1 ,~d 1!J1I»J1 lPJ;a~e.M$ 'lliilUlC ~tl:Jl "rnt1E ill
J - JIllW)/.ll;1llhi ~at.MlI wlhot.uu u ItrildltM iO.6 S¢'i/fUlt

'4It1,)uur idIiiJat'allwl-:Ji lIl<'iClilIn'ltd l~ KalfildU. 'Tk
jil)J)al.¢;i.'J, :S'CiI:,QI ii= lb\!l~ gJiOlll.Wli 10'; lPJuiltOIa W\U WJ:ay
~ III(!) 1Ibiii, e.pW<:M: ~.J,-ml1 IOff _:iUIt~'

<dUn'~.

'The iia:l:f..KU IOff 11M uua? lflt~M \lii:ll3>

dliiifriJ(d QIf)J 3l$.Wa.;s, ;1;3, Ct'Wltitt B~ Itlt~'tdl IMutt
d!~MlfItJAi flfiOJ1lil! lI.lh.t 1Ulll'd)' !b'1 my ) Olf 41 ...-hotllll U~t

(lb:~lH ]h..t<dJ ~'IllI ep;tll)'ll'tall¢:ott.. Dtwrim,g 1Ih", s1Iwl,n
dll».lfOilUiiottu 1!J8 Sillll'd)'. IIllIlll!ri~ boem:ef'tlI off tk
IM4ilf)' 4',.I/)~ ~\I !be d¢~U3U~d1.. 'lM' 241
»wl1lP1f ~e4'~ illS ORS ~ ~pued QO 1Ih¢:
allll\Q,itlt ita.lI.nrile'- ukm.« IndttiiOcJlll ufiittt may !be 100
IlJ,riid <II ptemd II(!) dem(lllllS1!6:lUlt ollliui4.iicmall
m.uJl~l!': 1h\iXll u6Ly Bu~ m;lI;lJ l!l¢»gJ> U!Ol ItltdllllU
1400D "..,!ham<t ;uwll b<equ;cnq..

(alll:~ ~b~ k tliSed iirlJ aQu<em9'4irn~ Gill)
It,tI1a<lgllDba¢ uM:3e fu:tdings 11ll> tLI!t¢ IOlllUpalliCnu
m.;\l.T'~m<~nl Ill! dQn*31 sm«. uhi:J, _as a: mWlI"
Map,tnaD - Ul~.dl 1UJolld,y ""i,lttle It~aul wll1Al> ItO~

M.U lolleaale fltltlllliing ItItU~It~ mUi.Llllt~

~~'llIa~. Hnw\t"liltt. W1a. se'IIltItIl:L)' m .cfill\.daellll
IlOlltaaucd uk Uitdvri. ba.lf-1Ultcmgn.l!n rmJl form.
ufi¢a a:l, ...d as \\'THO ORS. IIhiese r~
mdiale IlhlU tm1, dl.eu ma.y ...d.Il be wed
e.fflta~:"'tJlJ' ii1Il au vun m.:..jyDrill)' of dianh'll¢aJl
~p!Illolk'J, ,.,lh.idl 3Jllt b~ se"li'tltlt. IIhu t.b.:. (lIlICS

Ulfrtatted iiaIl !hill. uriaD..
As; mUi!J!ltt be Itxpedcd. 11M r~]u'C$ as ill

g,ll\~JPl 1!lIa~d1 aWfu:l!l« fl[l;lf molte SIt"li't61t i]J!n,:~ uh.lml
Ilk ~-dteo ",,1!WlJ W't6'~ !~ (Juled. TiW.
pbud ttin<t34:· ~Rtll an the .emltm.e cod of 1lhe
SjlCdJUm 08· WOUt illn<CM as 11M)' bad biiglfu
ptJllaM .:i!t.S 00~ aJWlI wOO alIll (~)
Wltre :i~lCtitlly d.th~dlaGcd. AlIIl!D8 the faWns
!wi a b.iisJl1ll')' of 'tlltmitmg bdilllte cMollmecl m
Ihe :5~ ud aDll ClOCtioU<ed Gill) "ICmil! dUll~ uk
5tbDdy ro:D~ 10 52% (If !k dilldrec uu:autd
sUKJCe5s1uilly (p<CtJ..o:DB).

The fi'll't dnikllnc who de..lt~ selmfit.-s Ud1
'I''t')' ~en dialnOOc.1 M e1lid¢mud by ubW- >
I@~ dd.~bcm OG admmoolll: aOO pwrgimlg RJlClli
m eues.s cJf' 265i v"4fday. BtQUllie 1WlCt had
sIgm d :s.tpsill. <;a1~ OO¢ diid 2m<:: as ftliea
jUSil bdo,re 11M. s.eiimJ'e) ulllI mJOalIC fequimll
anluibiicbC lhera~ Un uhtir ~It')'.. \lii't feeD tIlua
tbe5.le cllriiDdtt.c mDlSll n.iblly Ih.liIll <e1lwl:roll)ult
iimlb:alLuu: a.OO 1D<l1/l seHJ6is as uk Q~ tDl 1lhm.

~)~

lf~' ,. ~~

~,

lI.tnN':1 i-'"l'§;L!~1 a'Illt

£!t;c/~ iI<nI:!.Wi)
i(.tlllllll'l lTl;b~n'tIOlJ~ <!J'iI:!. j',:'1

GJ\lll~1i) ,II>
o,~,ttt:1'u.'taa. lf~l. v.eil)

[).,rjj~ICJll lCif 1t\1II.1'~IClU

~n ibn ilIIJ'UI1:!.'5"1}), Jl~ICJ:!. :d;!9

~y 'lWt1u:t,t ~fl ~

«If:JUll::~D~ HJ~:!. ~~

f~Me V,A~ C~u.l>{ll~~

'!'J1 IIht F'~l.i ~ f~1\eldl1ritJUa,lr"y

Hu;wrr <Jr W!lItflltlllf,

«'9'v .ail ;AlltJt'fltlo' NfJo/"

Nut1ll1i101ll':1 'l-1.\!tUl.

I(wmc:: cOrllt'1'l'D

befl/Jltc fOf IUl!nll Ulel.'lmc:.c.l of sei'UC alEi.uu!hlD.tea.
Sar.!Jc e:I e!L ~flledl Ul M't.nl1!l mea Slll\tUM
IrAt·e ef 5'5% (e;t g'Juooo.e - D'd1~'4:JlIMt -~
em uhydlratiM ~utlOOS ...~ Ilk FllI.'l~ me
uooedodl :BID g/;l:d8 br (I(!)t l.~ gljqr!l4 hr)
(112).. AUthlY~ eadielf ;ailll'11bim U\I~d
whether eC'le!:&!J1~ ooWdl !be !M4'~led Uf ak
"{J)~ume of diurilJuea Il'.lUWodl lID g~!,thj' (D).
ml)t~ rea.ci !JtUli\e.s h\lt dt4lll>llJlll:5Jl1f'Jl!l1td !be
o'I:M&us heme-tit of!~ -b:eml Illbe iimlii!lW meaD
purging me~ be3'UIll alh'lJ'llL'l 65> ;gj'liVday
(14) 10 16& gljl;,glday (15). Wheal! rollllmgwrtd Ie
sJl.udn.d gJ'Uoos.-e ORS 3Booe~ !he 'Ii~IJUl1llllllt cl SIl00>D
ud dUl'3tlQ.>!!l of dian!ltou Bus. bcu :riimunlW O!
aess m $e\'tnJI ~ (7!.D.5JJ. OllIE dNa.
~l".d fa100ll dnlllldru ~~t.HD t.'\u bighu~
nit-oS S.'UJI'POfll Ihe <efficacy <Off eully f:eJOliiilllg as an
c.s.seatiall paJU ef ~al thenpy.

Some iimporWlI fum:ta'tiitlm£ sJlntD~ be
,,~dletodl UD K\lie'ililiUD,g llkse 4h1ta. 'TILt: 1Ill~1t

-~-------------- ---
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ABSTRACT
.A lota1 of 595 respondents (roo ftoo1J IUlfbaJrD Kachi-abOOiis am 3Dt5, faom r.unfi tom,moo11i'ies of Rawarpilndi·ls­

lamabad) were inteN.ewed for the~r koow1looge aboUt the use of OIRS ¢lNiiimJk:iOIl) Un! clhil1dhood dranooea" Mostt of the
respondlents were mothers With law literacy rate (2'~)'%). The Pfe"rctJleoce off CIJ!1TJrelltt dranlhtoea among children was
36.8°", on the day of inteN4e'N Whereas 51% oif UJhe clhindreo had hiistOfY cl lha'lJiing slUffeired faom all1 epiisode of diarrhoea
dur~ng the past twoweeks. A.boiU't 75% respoodems daiimedl that they It1lild ian eXgJieai~lflce 0# usiing ORS (Nimkof). Most
of them (72.1 Ok) had used ORS (Nim'koll) for rol~ltlIO>(lddiial1hooa and delhi',d[8UiOO aoo 28%. had used it 'Of diseases
other lhan ch6dhood d:iarrhoea or00 dOdi()l'''SooWce.. On/ly 11% ffiOUheas of clhil~«elnw1ho wewe currently suffering from
diarmoea were using ORS (Nhim~oIl) and a feY" m.a"1heirs ~~0IIlI00 oW gMng itl.ofn,e m.ade fluid remedies like saft· water.
saVt-sugar·water Of lemoo-sugar-salt water 1011 cluil.\dlhood diialifooea. The !Use ol OAS (Nill'llJkd) 'WaS fOOIe commoro
amcmg the families With hjgher urncome. Re-gaJ1diimg the lP1fepa~aaiiQ111lof ORS. {N~mlkiOll) SiQ/IlUlionl" 57.8'% resporldents had
fairily accurate knoWledge., FUtty pe:cem of the d'~entts had p4Tocmed ORS (NiimkClll) flOm Ihe hos~1alsor diNes.
(JPMA 40: 118. 1990).

INTRODUCTION

Acute diarrboea is a major bealth probkm amo,ng
children in developing countries like Pa.kW.a.o which may
threaten their bealtb and sometimes their IDU1• The
World Health Organization (WHO) introduced oral
rebydration therapy (ORT) in the past decades and bad
made considerable investment for tbe promotion of oral
rehydrationsalt (ORS)-N"unkol as tbe preferred trealmc:nt
for acute childhood diarrboeal. The conctm about the
extent to which ORS had been accepted by the geoe<ral
population had Jed to a series ofstudies in the reeeot past
which indicated that the knowledge about ORS had beeD
increasing gradually during the put few years~. A major
increase in awareness and utility of ORS (Nimkol) oc·
curred in the late 1980's witb an e\idence or increased use
ofORS in 1981-88. duetoextensivepromotionalcfl'orts2.7•

The Planning and Development Division, Government of
Pakktanconductedastudyinl984whichsbowedthat32%
of mothers in rural areas and SO% of mothers in urban
areas reported tbe use of ORS!. PRITECH in 1989 had
also reported an increase in tbe awareness and use ofORS

J.P.M.A. August, 1990

by health carte perwooeB and patiuus9
•

Ourstudyw-asreDatedtochildhooddianhoeaamoog
families bcl~,Jl)ging 10 relatiw:ly low soria-economic status
in wban (bchi-abadies) and rural areas of Rawalpindi
and Islamabad_TbeslUdywasc.onduclecj insummerastbe
pre1laleDce or diarrhoea in such families is higher in hal
seawnlO

• In this paper we preseot the data on the
knowledge aJDd me of ORS (Nimkol) in childhood diar~

rboeabyrespoJ1dcotsandbowitsuseisrelatedtotheirag~

education and socia-economic conditions.

METHODOLOGY

The study "'''as carried out in urban (authorised and '
unauthorised) working class settlements and ruratand
semi~rural clommunities located at a dislance rangiog
between S 10 4S kilomclcrs from Ihe metropolitan boWl­
daries ofRawalpindi &. Islamabad. The househoids 1Atilich
had children wilh ages uplo 36 mo.nths were selected by
stratified multistage random sampling. The selection c6
households was done by using union counc.il Iis4s or lists
prepared by local guides because of tbe spotty and. at

I
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RESlJLiS

times., maccurate,ee&usr«lOrdsofthe unionoouocils.The
local iafotmuts. e1pecUlly clWdten, helped in identifying
bouseboldswhich badchildtcnofthe approprhtc age.The
villages of eight union oouoals and five urbAn uttlemcolS
were :s.elwed for the study. The headmen of the urban
settlements ADd councillor'S of uoion councils were Apo
proaehed and the purpose or the study explained to Sled:
their panicipInioo and ooopcration. The WlVey was; (00­

duaed from June to September 1988 when the day time
lemperatures rADged belWeen 3S--4S'C.

The research team uodertook this study as. the fuu
phase ofan ongoingdfon to document sOOodemographi.
caUy significant beliefs and practices rtgatding di.nrooea
in these areas. For this purpose A queuioonme was;

utilized which was applied to 595 mothers (95.8%) and
other primary caretakers of children. This q~e,i.lionnaUfe

was pfcte~(ed and re~ed and the illlcniews were '1Ql~­
dUeled in tbeI~ dialect.

• The topics covered in the survey included lbe
dianhoeal prevaleoce among children of 3ges upao 1'6
months, the practices regarding fluid intake durmg diM·
rhoea, tbe respondents knowledge and use ofORS (Hiim·
kol) for acute childbood diarrhoea.
Statistical ,Analysis

The parameters included io Ibis paper were
categorised according to SUitable breakup_ Two way coo­
tiogency tables were ooDSlrueted (Of mutuaU)' eu:lu:I.ive
categories for different variables.

Tbe Chi.square (Xl) tC'.st was used 10 determlDe Il!l)e
association between variables. On lhe basis of Chi·sqWl:ue
test p.values were calculated for~ the deglu or
association between parameters.

The sample included 200 respondents from Ibe
urban settlements (Katcbi.abadis) and 39:5 from lbe ruraU
communities. .They were mOSotly ml)'ther:s (95.8%). Ex·
lended family bouseholds were 29% in urban and 51% in
rural areas. with the remainder being nuclear famiUy
households.
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FipR 1. Agl:-ue dismblililiol\ of CUrRllll diiJrrl:loea alllddla~ iiml
put2~cks.

fiiprc 1, bnuclOKS (N'IMXOL).

ORS (NImbi) : nportrd un
Tbreequittersoflhcresponden!srcportedlhallhey

had oca.sionally used ORS (N"unkol) (li,bJe.l). The
awareness and utility ofORS (Nimkol) was reported by a ,
grealer perulllageof urban respondcollS and the use, of
ORS (Nimkol) was significantly more common among
families with higher monthly income (p=0.01) (Uble.U).
The literacy rale was si.gnificaDtly~led with proper
preparation of ORS (Nimkol) (p= O.m.). Among motbers
who bad 11IC\;OusJy 1llSCd ORS (N'UDkcl). 51.:8% had
acaualc knowledge ofmixing the solution" whueas some
knowledge of mixing ORS (Ni:mkol) was f~)\\md among
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DISCUSSION

Jl4':doo&x~(Q.n· ;a.ilMoe(tt62%).
ORS (NImbI) aDd dillnhca

ADil.h1/JlU»P the lfegllQ.fu«K me Il),f ORS {NUmkIQlU) Wm
":hUDdlbood WJ.rrh~ 'W.lIS hf!h amocg 0tIllI :samp~e 31ll1d Wi&S

:simibr Uc Ilk If«UllUr$ ~am(d by ttbe Pbnnu-g ud
B)evd(}lpuKc( Di~1/JI1!l'. PW1t~ l~. uhit 3lttual use cf
()RS (Nlmkcl) ~iU .wmoe~b.3l~ qUllestitOlliabUe as caDy 24.3%
~f bcw:ehcUds wittUll ii:bi~dlitC .. who were eWfecdysuffering
bom di.an~ hald ORS (Nimkoi) padets while 00 Ilhe
iMb.er baed ]6$1l),IfblQ~oo~ba..ing 1lll.oaffe«eo COlfmai

(:UIlWNh.eo b:1<l!l ORS (Nlmkoll) p3c.hls.. UIlIl uus of cwvecl
iCliwUlliQle.3" tth.e Dlltlltbelf3i w'Ctlt asked asttowbal tt)'pe oUiqwd
ILheir clilldllto 'fri'ttlt ultici- Out Il),( tllte 245 modl:ers who
lfiUiIoo<l!led ttl!)) tt.m q~Ii'l:.1tiIQD. 00»1 1196 mC1UJiQ,ocd gj\iog
oas (NiIllllliIl),U» illJG th:al liflery' day. Fnlt;'~fou.r perceot oJ
Gl~en 'W'tlfe pvtn,g lilieiir lCihDVwcllIl brcJlSIlmiUIJ; 9.0% Vi'ere
lB;iwmg:gD~ watter :Ji:llId a few meoticoed wI waler. sait­
$1lJIg:ar~w.&U<elf' :led Uemll),lIli·1llJ1!M,wl~wJltter (Suh.ojbeeo).
N'ewelfUIlteU.w;. tt.he mQIlJUltlfs: did wtli.Stder ORS (Nimkcl) 35a
r,ood lUealtmtCI f!/l1T d!J]dhooo dianllu:w:a!d'cbydtatiolL

AooUJit l6~ of mlCldlius. hom wbaa MCas mentioned
Ilb3t ttlluey 1lDStd ORS (NimkoB) 00 tthe ad..ice of
lPib)'J.ici.ms.. and il'lli1lt or the melbers. Bivicg ic rural areas.
QUrll)' lOGe: firth gawe tthis "'Cry' rC3~0 lor lhe use of
ORS Qrunll:.ll),U) mdilldbood dianhoca.

lhe ORT !'oM 31 wd.B esttablished scientific basis
and its abVD»ry los.n'C; dLiiBdrco"s li..e:s in acute diar·
Itlhie-e~ i!lIi5.e35.e has been COQw1.Dcingily demoostt.raledJ•

'The Miici.~uy Il),( HtaMllh. Paki1t3n bas conducted a
majer dfort tto prOtD04C ORT me cationYoide1. Saade
(1'9$.9) reported tt.bt 30 million pad:ets or ORS
(Hamon) Wlere produced amllualUy in Pakisttan9

• Inour
study it \W35 cbSltl'VCd tthal Pakistani mothers were
gradUll3~Y becoming more aware oi ORS (Nlmkol) as
15.3'% of respondents daimed that they bad the
experience of using it occasionally. However, the
oonoc:pt varied about the purpose of ORS (NimJcol)
adminisl1:Iauion io childhood diarrhoea. It was found
tthat 12.1% lfc.spondents used ORS (Nimlcol) to tIeat
dlJiidbuoo diarrboea or dehydration while about28%
used it 0111 docltOr":s; aa.ice or for the tt.reattment ofother
dliseases. There is a need (or a clear understanding of
Ihe usc of ORS (NimJcol) by the general popuJatioD.

ThUs would reqwre oollb Ilhe use of local terminology of
iiDD.nesses associa.ledl with dianbo-ea and tthe conceptual
ttnnsUatioiID ofdehydrationnuz.

The lindings re.."caled that while a majoriry of rural
llnolthers were familiar with general concept or ORT" most
of lIhem were not using the therapy in an dfeaiv~ manner.
Tine mllQlSU frequent error was ahe adminislr;,Uion of ORS
(lNlimtol) in :nappropriatteiy small qU3.nliillies" presumably
becw,e of an im.dequate uu:uderstandmg of the pcincipUes
of water replacement in s.::rious cases of deh)-dration. In
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Ihls Sotud)' nc~rly 42% of mothers were not administering
ORS (Nlmkol) accurately. Such a high frequency ofwrong
administr31ion ofORS (Nimkol) was mainly due to lack of
education among respondents as 18% of them were found
to be illiterate. Hcnce,lhere is a greater need for Pakistani
mothers 10 become educated because they can readily
learn and practice the corred use of ORS (Nimkol).
Another factor arrccling Ihe U~ of ORS (Nimkol) among
mothers was related 10 their age. It was found thai young
mothers were more likely to use ORS (Nimkol) paclcets as
compared to Ihcir older counterparts. The use of ORS
(Nimkol) among respondents below 21 years of age was
69.8%. This increased 1019.9% in lhe age group 21·30
years and Ihen there was a decline in Ihe administration of
ORS (Nimkol) with increasing age. This may be due to a
relatively I~s awareness among young girls about the
health problems of children. The older womer: of UDder·
developed areas had their own rigid concepts about tbe
trcalment of diarrhoea and dehydration, therefore they
were not vcry enlhusiastic about the use ofORS (Nimkol)
as compared to the younger respondents.

The prescnt study also revealed that aboul one·third
of the respondents did not use corred·si.zed containers.
This was particularly due to the confusion caused by the
varying amount of water (half or one liter) required by
different sized ORS packets for the preparation of solu·
tion. Mull & Mull reponed that some Pakistani mOlbers
mixed haira packet ofORS in lOOOml ofwater while olhers
mixed one packct in 250ml ofw3ler6

•

It was also observed that the frequency of tbe use of
ORS (Nimkol) padets was less in low income bouseholds
as compared with higher income houses. Whcn questioned
about the source of obtaining DRS (Nimkol), it wa~ found
that halfohhe ORS (Nimkol) packetswere procured from
hospitalsJdinics whereas only one-scventh of respondenlS
purchased them from chemislsfgeneral stores. The likely
reason W".ss that DRS (Nimkol) packets were mainly
supplied to the hospitals and clinics and no proper s~em
of their distribution to cbe:nislsfgeneral stores was avaul·
able. Moreover, DRS (Nimkol) packets were \"CI)" cheap
and did nol provide any significant margin of profit to the
shopkeepers. Therdore, general stores and chemists were
not interested in having adequate stocks of ORS (Nimkol)
packets. As hospitals and private di.nics were not dose to
all houses.. so mothers sometimes gave home made salt­
water solution, sugar-salt-water solution or lemon-sugar­
salt solution to their children who were sufferi.,g Crom
diarrhoea. Allhough such home made remedies w-ere
generally good for diarrhoea and dehydration but most of
the mothers used ORS (Nimkol) paclcets for diarrhoeal
treatment.The~results highlight the obserVial ions that the
awareness of ORS (Nimkol) use both among tbe doctors
and respondents is increasing. Most of the dottors
reported that a number of their childhood diarrhoea
patients were aJready being gi\"Cn ORS by their mothers
eveo beCore consulting them. Thus it is fell that ORS

(Nimkol) ~houldbe sold at general stores besides chemiU$
shops so thai it is easily available to consumers_

II was conduded from this study that in Paki1taw
mothers the awareness. about the use ofORS (NirnkoU)was
increasing. The use of ORS (Nimlcol) was more c.ommoo
among tbe families 141th educated mothers and who ball!!
high~r income, though rhe incidence of diarrhoea was
much higher among thechildren of poorfamilies.. ODe IW!
ofthe molhers had accurare knowledge about the prepafa­
tionofORS (Nimkol)solulioo.There isstiU aneed tomake
concerted dforts to popularize the use ofORS (NimkoD) in
our general population and to educate the mothers about
tbe accurate we of ORS (Nimkol). If the mothers could
learn to treat their children prope:-Iy with ORS for
diarrhoeal disease: at an Callystage. then the morbidityand
mortalil)' due to childhood diarrhoea couJd be reduced to
a considerable extent
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,*, 1ilfjlllfICJtl:ll'Vlo/ Ihlther iPJ\CJ,!,>C1I1lJIQJII ~Jr iTflWtfl!'li l\I,j;h~ iJt:~;r cihliJlulhotf:ll lloal ~lI: IWt U)I~Ifl'JiI\llJIOJ'I!: M' tJJ~¢lal ltJIIM'Jlfflli
ilJhliirl iTflQifhcrt> \\MoJh (Qitlhr:r \tlQlliOtl1fl& <tJh~).Q.IllI: IhID IWit lNffiJ'MfK<OJiL.. I~hr IPatJtltllU;I11 fQJ~$ "ll111t l1ifllCf:J,Slltlw ~a

il'tlOClfjl,IWll\£ luhf \OClrr~rJlttJl:to/~f I1lrW!hW!lttlit <1I.Jfldt iVI:lCI,OIOlll1'!] iPIJrQ\{lt:tllit&W.!\1I,1I11JI,tlpJf lllilt <l:t1l1t' I(Jlrd\IJ~.lltlll il'lldl

ilJ,he IhNlle ttl'el\'mmtI1 ~r <tJhlf)drhillt.~ i.dl.lll:llbe 11& <tm,pJhllllll'.tt'l.

A ,tbt;LI:I:l!l:l5Jh1 Irfll!iuher 1m ,Il 'ilrtllUll Mlllt,f:e 1111 JP~I\~lmllJfl

!IlClO~litCldt ilJhr: \\Ilillrrten <Cif illhe il't:l.ll:llJlttJb, tlt.1\!Il ,lib nJll!~

Utl4lJlt>Ilt1d1 II/marC ~IQJullr;hQildl& She (lt1tltd (@U,( ,rQJr Iht!\~

JLnCl 11Cll'ldi Ittle l1elJrrt n:tlll'l Iher rdhvldl \lillIE '''ib!il IhUlllll\'£
''''ll a,o Ilife"'--.Jl~mJttrIl IC'ir R\t\tlI:l11l'llll:1 ulJJ1VJ111tllillt:l\, I~ lUiJlt
'0'[ 'M'oe <t:nvl:ltldl atE nibe inlQ>'lJhtlr U'tlllllltld IhQlMi ~Iihe 1l11ld
llQJ~f)b'l ,dllaj7f1OJIlt:6 :~mCJ Itr!:Jl!LmmI1 IfulDlnJ Ilttl\Jjblb~,

rdhrnc&, o4ll!l(llalrt, Iha'tc1lT16 (tlJJ:lldll!D1QJnJJllltlt:ll!ltll'li)) ;relld tllall~'

'Illi111rltt. lHler IlirJi:flttlt: '1lt:llJIrdh I/~r <C1l!i:lue <J.mdJ <t\tme Ih!lCl
ib«llli <flmc.~lalflll!H~ ,uJh~'\l:llml!(g Sue ffelWtldl Iher <till~ld1

w.o-llJ!ld! Illile.. "'WlbIl1'''" 'Iille Jlhlr.edl tl~lr: lltl\rf.\. "''IIhll)tildi a
Irll!lMi <l!\Qj'!".

Reoe~n cdieJbJl!te£ liT.} 1lJblt <JlT.l!l.~HIDI,r>QlaOY£l),;iiJl [futt:t:lIltIUL11f <aoiD1

mumulJl tllt:llO!Jlt!Jlll£ tt,(!) ,dh;ilJdkem"$ iimJ~}t$l;el> :IlJIlllil nlble
cdiuttllil 4Ji;'f ltitaelf 11J11lfJlil'l!l.$ a:JlJ1se <llJ~leWD>11l£ ~Jle'lO'Jj!lll!t UJllJ

lIJlue :Wlllrlly <l)}'f llTJOJuJlner$" U'etg!1OJI!1!lf:J> ttl(!; <!l:CJlll'te lCJb~illdllfu.~~dt

"',[,rhiiE QIIt: Ill) >til1l1b,,-,r.IlIJ.(ldi 1m ttlh,e UlIUller 1ltlt11l~~!l IIlltl tmM=niJl
"tl!i!JtJWIl Tlhe 1\I.·ml:lflTl ~llmdht:.l'Ii Iv.ot:t:e II'llr,Y '&IIllUU:lItJt1dl

njhlltt ttlht:;' IhllCJ Uimllttd n:el/alJ:tl<llt:b 1\I.,i1tJb 'MirmJb ILCll <Il:611tl~t

II!!lo,.:tihtlr£ :11'f141 llihtm iIliffhme.QIlohilltLrttn. ;AJnltlT Ilfllilii1JJ1 l/:ml:J1~$

ImiLCJ ~Jt: IfJdldl 'Mllwrmlll'1 lnlr:t&tt:llilJla,.rllo., Illht:b' Ibtf-Il'!! (La) tt1Ilif

<QllF5 ~1illt.<tlI:b \lDJ .r.trll!Jmiblll'1e :lIJl'ldl tt:l.llJl!mrJIt!J lill rdbDilfd\JI1l:l!l
Uldl dClf~ li~IJ''liIWOllID.l!1 'lml alJP\PA11Cl,rAJUlltl.t' l~,t\m:)e <C1III1l'•. Tillie
WiluYfl,(j~.:lil£ ;a)!1$ 1I'1JJt:nr:ldl $tlJl1lll'lll1!ly w!l il:]buuldl= l1iID Ih.Q'llWtllJllI

idhlll,ll1llll'lI<t:llJ =;tt,~ !f<nlf <C:&l>rl:, 11m lllhl!l£ 1CIllIt.. Ulhe I\Mlll.mnllr.1 :lIJl'ldi
~lt\l Wltl \IlI!:>l': Iltiftvlllttrll l1iID ~lt P.l:l&UI!tJ11It: idhLllJI1Ilbll'JeJiJl miJ!1

IICJC:.I'u<b.d! 1m :!i'he ~';t1lC:~jIJ!J,f, "lJa'/WJJallj :lI.'1WN1UlItl:tdl w.\i~ihl Illilt
U;~JlJl.'S,'E 1f\t~UI:ll1'.t~1 ll.~rllJ',( ;Jl!!ldl~ !lll!ltldli,CJ)JI 'lltJbll~1l lH!<QI.\lltWllT"

o~r. ~1t:lr.:~;l'rJh~,\'\; 1\lltlrt ilIlalwt;~ rtlOOlVrJlll'.•ltdI ulIllitl Wht :tJIPW'tn\f1rl~

illt\l'Qlriki\ltl'clf Il(ht <Ullbt:1illr w.~)c~ldJ (Mil ~.te ifJhl.tud. Itw:m W.llllihl

lb.ntJi;lflJ/1i tl'!'f.1lIUt"Ilt'l1rL

ld~LlIjl1ftbl.alt;ll ~(t:jlt1Jn(Clht Ibfl)' IN!~UII<!I,\1l1'1, a'mldl ~ltlb;!b~l1li Janl!ll
IhJ~ ,'5«ibltll!l!ll'·!ffillll't!)h'I$ \!lilll <tlh~uLiHhxl1JO<dI llliltMarsl!' ;))mllli td'l!:J.:ulhJ
IUDI lNli!!lIuJbltlll».l 1Bl11:ll~11I IbUliB)hilbljfJb,U,1, \1n\ll,Ulhltll$' lt1l\'l<MV\ll.m.a:1i

atetlP.o.OJrXlltt :1JJnldl lPl\~\Clhxo~ko'flJ!;1J1I 11lilltltS, :.l'mcl! lb,o.\\\' tlJ!llt3lt

IUlll~\~ltlDl,re IPIJIJ!1t1ll1tt;~J1 etffllio.\f1t1; UI[lJ i1JllfiiNu tillltt \il'!l'U\t\O l1llltr

illlf Ili!itJ~llt lum nlblella db.:iJ1kdhlltllll IT 11- ;,UU A.J!ulblr;l,lJl!l!1Jl1 UlJl!t3lf

att.'1lt:lm<eJhteml' ld~[i;j~ltte :.l'tb1.!JJ1llIU Ul:!l'l' liH11tltltll.t' Ill~O\U,tle' !Off
11Im1llttlrmnlli tllt:l.tJllXllIM aiD> ilflt:J1J:lC1l3latn~' i~ul Itlb~IIJ1ll!ttlnJ lUll) ar

ItlOllllllllllli\unum~' IIlliJ Hlln;lIliJu', albttiur w.\Od, $lllllEl!\t:tll.'l> Ultlil' IQlll\IP\O'lIU'

a'''llrlf ((llf lDlIl'«It:Jll1l$llum,;. 1h:1llJ\W lllIl.Xl!iI1lJ~l1$ lomUltllJPllltU alhltllJ1
dnilrdlaltlt!l"$,,}um)iPU~llDJ$ :liJrodi ~ alMtt iumffl]lll¢mltlt3> ttJh~l!tl

Itl1IDl!lJUJ;l!~n] ait:I1P.o.Ol!Dlllt:t :Jilllll11 u1Ilrt1fdiou1t ltanJtU<1i)(lJlnlg' col iJlill

tdb.:illldLtltll\l, IIml lPIIlJl1lJltlwllllJ!'" irtl ll:JitJit:t UM 1lll1ll1t:luJ:<!Hnl I£Iff'
1hYllJW,' Illbte <dle1Jntbl illJ/[ 1tJltr.~tlltlDl itt; U}jlotlf1:<f11l1!1t1dl 1!JDl l\OltlltM:i>

lII.iillJb thili~)bJ ceibiilr~bJiOOclI mn~'lItJ;1JJhiuJr'" :Ji11lldl lbJ:OiW.' aM~tr

(tt.Jtl't\liie1llltlt$ JimlflllrllleLnltlf alhlf IIntrJlOJll1litIJljU C!Ji gnlt1fIt' cl~Im:tt:l1J,

ffioilT 1owtb,IltIqjllllelmU lClbliil\l1!lIetml..
IMu~ ~t1llIdhit$ (O)ff 1lIIlIJlultlxmll lbdl.tlf.$., ;I,UllIlttUllllIes, :im'lll1

lb.elhlllww!!iI!' nrtl~1JIIitJill a,m 3ift1JllUfe ltHniilkdllbJ,:t~<dI alill:.lJ.<nllh>nlt31 lh~lIWf

!hlfle:aJJ ItllllJll)d1l1ll~\lIftdl idlllllJrill1ll~ ttJhlf \p1t$1l <dlttt3lal!.:f :.li$ !JlI1lJlU !lllf
IP'JlIlhlhc IllJenjilJhl tf1if<DJa1I:£ ttiD> ummjp\1illJ1),lt' 1lD<n'lllllit ~m~lilf!lmllt'fr\rU

liW<1l,r.1llWe:£ (Q,r il':!1llIUif «lliiJltlll\ln.:w;il lum gl'llJll<lllllllClbliu\l1!Ulflm, S:ul~clb.Ie:t

lum £.D>\W1tllu ~:!iiil mW\f mnjp'tb:l1i3llnld!lllIlJ.UJIIMJ!$" lCIOJl!l,.rel11l1wH.
111l<ilaJl'.D>l1il IlDff <dIu.1lJT1I~1I llful~fal;l<t' iJI$ w.ltllli :1'5. Ibj~J!'lll1rr~t:C

J.lJIDill lbYn'lllI!lr mll'dlJlliJIi!1f111Dltirull lPlIa:(OJj1'~:l'; inm ~ilU»!Ul:l\~J1" tlinJf
Jl1:ttl.e'\Jl'ltllJllltlt: :Jlm'lll1 iJliOtw·',M.'1 (Q,ff IUttle <n>tf m'IIiJJJ1ll\lllif;J:1tllilllitlfldl Icr,!

lm.L'<TIIllr:·!hl1lmtdl <l1'Ir.u D~" ~llDn:.ltlJlil!JIDJ il!l.~IWtlli(Q'I1lrl ((OlR.'Si)) lb'<Il~1t'

lbJN'Dl :l!.'t1It:l11ltldl [1$,· ~ "ll Dim f'JlbI1lJJJm.. Jt,.1hllllm il\mldl Jt,.nurl~1

IJJmtt~\l'l;'Yt';jI(lfi~ jj~ I1\WJr.JJl1 SliI11J,d! I».IQiIlTilt10l UiQI '''tdJ<nlt1Jll)1l1!It'InlU

Itlhi!l\liYCl\illIY':i1l~1D]lffiJC;DJIIIIl rrm.liUtumnlll iJlJnJdI lCJbliu~ lbrelht!(1i :.l\I~ldl
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!l'JiIiIWI1Wt:t", l)ltJlntitJ U~ d~Jlldllhr.DJ11It.! \d!1))I)U ~,,~}tll ij U1I1).; JlJ!I)dJ

IlWrW:l1t' UJt1t~)!\)~II'il" !DJ, MUlI')!J ~~Jlt Ittr,JIM\tldI M:A!,~U~lfM\~1J

rlt1JVe';plttJJMJt ~~. !l1rJ1!11;J1,mJ!jIJ.ll:l, 11'J\l 1JiJl1~j.MJ \t~Jomm.t:;, Hill)

KJja~djli UUij, nIt 1):t:W;A\tt~ljll 'Wi: Ult1lMJJU !t;ltJ)it 1\I/il'.1i IrJJlnu
<DJ'I iJ[1)Ij ~t!~JU «u» U,C,I Ibllt'IU41 lOJfJ itl.hJti>t itJlttlt!t?J ~ljjldbjt~ 1M!

t.Ji'tiljjWJ.; ((~)) ttll'J ltt\pllMIt !l!fJlM't IUJIIlh~)~J1y Vblf II1I'J!JittJ~I'

t'JI1'lp IbC11"IWlltljlj \tI.wlJ1i1il'lilllJ !l!f1J7~lti <QJJ' <4hijJ/V~J..\!)t...,~ ~ll!JJIJt.'j.1lt1i

,1V!'Jd rnll>Vbln'i;" VJ'illlllr1Jjllr~lIiJJ .Ji!f\i.dl IhttJh\Il'M)lClJIIlfaiJI I1'l:AJPAOwlit.'t

ttll'J ttJhClJl 'wd: dnvJdlitf'l'!.; ,ti!DJd! ((Jl» ttiQl j1.Qh~J ,\)~lJwt1l JlJrodl
>qj\lllliJl~Ul!tJIwt If'J\)(llb~d\jj U1!J ~hillt \l\liJWUi!lI~lI1DJll"f,]

nle tt\tUJla\C.Jh \lWJJ.t, it:IiJflllICld1 'Ml!tt tl~J \llC1\hJ!J!nl 1\oI\QJ,,!bJ~;t

tJlll.i;t 'lIe~aJJtmjt)llJU.i JlJllJdl If1lllil'.Ji:: ,Ji'.l?l1Jtl!l1JI~IMwJJ <tIMmtlttO\JlUf,.9JllJJt:!,

litl iIJ~Jt flt:1I1W/JiJJpJrJlJd!JI-UiJ)1IJ1TlIJiIbJl,d! JmifJi" III;jhulilil Itt 1lJ1IJ tt)bJt

N!<O>lll)!lJe11N P\!lI,TJ~JlIb> U!t'f'JWl IQIJ h',t)/L1l.MJl!\bJ!: iJlUl)J1!:v

\C)QI~I/)JM.t~ $f ..II ~lOtJllIlfJhfj)JJ1! !IIU1!f\\1t'¥ \Ofif'ii~!> lfr.fp.D;vbltlf'l, \OAr

iPJl1J~JI~'o/ <Ql,a:e·tt,lIik,tll'ij IQIf t{ltl)jl!dlaltlDJ t'!J l~)jJ!~IUJbrj, (QIJ Ik'jij,

;1lJ1i1J1!2 I1.Jlr)t:,a~"QJ1ll1ltJdl Ilirl.<4It\rJ)I.'~J liJ!lJU.(;l)~lt\W \\\'J~Jbl :1I 1l.UI\b!.

i>1I.\1ll'J~)~e \CJ.l' 71~ ~1 UJJuellf !l1riMJbltl!'t, Urn] olb.U!j, IIHJll1l'tlJ., \\lit;
if'tJPll1>111 ~i'1\)dl,ir.'tj) dalQml iIJ,be tD~i,ill!.t1~JbJ lltlIJtl,fl1'MJtWlli aiJJlul1 IilitJt
~)I'\:l{titJbHl>!ldl 'j)UI~Wto/,

Wt <e:,,\p>JMtf alblt ~tlr\IClf'JiJI ~JWMJblt:iltJ) tlJtll1tt nlb!fl1tt ill,
!TlQJl .2 'lI1a'l~Ull1l1Jl i1'1lU!n,tlI1.tJl'JI U1t:l1l"~rJiit UlO) "ldhiJlJ1Ufbi~:JI""

lWllll I!Jbllll II\W~ lbirld1t> \Oil' dlwl,>Dftl$ IiI1l~lUl)f.llIWt l1llI~ttJb:,.em,'·

:t:'I.'lIJI'i:lIl
'
IJIOiN .1lJ1ildl lbtJhlll'MJO>J:JIJI UU1PJMHif M) Idh\II,~lll!»~:lI;!

<t1pna;aJdltt> U1'') U,~JCllir It.itr~ldl<lltW: ((U l) ttJblt' tl'Y!PJe \Oil' iilOl(!llf$jj lOil

\\I/,hicJh illLlllil'11hIO}tll Iltiltlel~l Ui(D ih,{~ q~Iil'J10)trnlllUH{",; JlJn~

((~))JI 1~)l»~Jhelr"'Ii JPXlIt""I~}Jllf, tt.t'lp..elf1ltlrIL!f 1II;\IUlhl Itlb.~uldl

tdLiantb)l!Itll Ji.iT,ldl 111'1> \tl(IJ,rllitl~!lU~I~t>... lun) IPn,lllUl,,\~t1l1ur ttlb~illdl

<dlellvh, .,wthl!Jdh lJhll!f'C:b IlItI)lll~JhICll'li" \C)I!l'),OJJJlOAOlldl ~(f.:I~p'.Q!Innit

ttil'> ttJhlli iC'hulldllbQ)Q)d1 tiJUl'rlf:llIi, Wit lIile:litmilbt uJhlt 1l'.\ll,IIUIll~:J.1Jl

QlJLe:f,Qlinieli Illlitelif G",I1.!tJtVJ,I1Jr~1 1II;\Q~rnlltJnl llUlit tI~r rt'.v.JIJlIll(ll~lUnt,,£

1IJh1f 1lIf,lJllriI61C:D,iT.JCJf (j)):f ;1.\ ILlhlillhit"-1i <d.LIDJIlllh!.Qlf;l\. ;lJJnId! Whit WIlt\W!>

,~fiCll!llllJe ~f uWl:melil\, uJlrl'llell~ U'OJ ulble duMl.. iIlJnll!1 Jl:P\plrIO'1P~lIlJlU<t

UIt:l\l»OlnUJe:li (lr.u.~Uodt ibJ¥ 1IJh1f:1le: Ultt,t;5lOJ,fllt:l>, \iWet; ulhlf)!) ~UJl!JJ1"

Iiaut ttwC:li ~t' ifel.l~'f>., '.\MO}J1)Uf:li :l.laud! I{loxrltltll1nlli IUilh~l,lbl U!htellt;

1r:IUl»1!herli :Jl.t>lJlllOI1lll:t \\I.1l~Jhl ;l\ClllltJ.t <cJbJimA(M)dllJ1lJuululholf;lI" 10m

:\lIIlJ,l\1Jiolllilaa' !rr1ll>:t1h,tll'1;" "dt:Jl4' rolf u1Ie:IIUlhl"" JlJ!Idl IIJhlt I1l1:ll11Ili~~nl·

iJh,j,r> 'tt/f lIlhelit <t.t:IPiJIt:£llodt ffelJ1'£ Ula> W111t\\llDJlltli fl:;t~lfllIlClnltlt$

'wU!1ibl ul1[auel>li WDl l!Jbleltr rdbuUldlmM,

'[line Ulm;£or ;JJ!W1'JIi mIt' ttJhe '1l!!lIIdio/ <O~ IUillruiclbl olb.Ur!G Wllijpltll'

lili lhJaliOllllJrmcl/!lIIdlttdt ldl!Q)'llWmtlnllfJl\TJY~iIl1 lllAf'll!l\\'aalfll'£" cdkc:ucl1Ill\ll­
lllIMlIi ilDTdlliilJdfJlIH!IDlm alhJl.lf1IllnIDc:ll" iIllillt:tlm)tlnl!1 CDlf lI1bJe u:U.tlllJ!1

[,0> ..w.ilci,lbl idLimlJnDlell \WJI$ ~\lt\\'MCldl al:li :tItl11.ln\W:f,,, loiff'!'­
IIJhwelliltl1ll~dlli" «(111' JI!llimlJlO.wIlllaUW r&riV1J1lt$lloml& 1fJ(D 1I!IlrMlhma;;

Jl4'1aUyJiIS ll!!! lIJh~e aI:£f;IDOiIlIlJYOl:m 1OJ.f <d.Liwlt$£ ;* !It'l1'TJ(J))llll$lll)f$f,

""".illlfn dililhlla:Clm"$ 1>ymttJiP''liQlml!lJ;;; :iJTlid! mnrIDUlblm" oJlW.QIUlJI'}m!/.'Ii
JlbJillll!1 iCJI!lIIlltli" iOl:VlIHlOqjllllt'lllOf:£... ;mdl OJltC:II!lJtlllIOI1lI1 <OJ{[ ,t;!,J1Jri~£

Ifll!!'J'lltlu lDIf 1lilJi1l.'11l'il!iO,¢Il, '],lhle 311~dly \W,JI,'l> et:J1Jf111I,ftdllJl'.lll!1 aIIUlUIlIJt\\f,

ttJlut JIloe1l't lLili.imlJn'are1!l1 IdIJite:Jl:IJ~ $ell:~:n\. IritlDXIJJll lhullllre !1<OJ

~!fl1!lil1hJeu' II~t'B" \\llh}om alhle lLtllmlliltbl<ll!1UlUlIt: ffitiCliRUlI'ClmuJ1W
utt:Wlorll 41j)J'C U!Dl l!Jhle :J)umtnlI1JlIJt.l1' lllltitl.,

<Ci.cmtl'lrW~iilTlI' Yif'l1l1ltnil~'

Rlt:flf:IlJ1~Jbl \WJl:)j lt1DJlnl~IUI{llItlJl! iim) IllllllbJ1\Jlll illmldl 111l1lJf:JlJI

({1(1xmtUIlDI\llllDlIIIL!t:li Ik!llYWM'InJ [(OJ lhie iIl!1 IhtIJ!lhl I11tt! lTillJU' ~1llltltt

({ib~.illdl!hYDJIDllt idhiJ.aulhrll1t'.ll lh1flCllllUi;t <Dif 1~lJIlDulUf{Id1 $jJllUJtt;J10JYJl~m

aul1)jjj \WJiI1t'J1' alt:lIOJUlL1<Clt:ii" uJb'tllftainllflt: tI1hltl' \Wt1I1f IImllPlt:lI!1 mlelftdl

©if \d!llildllllto!l'f:A!;; 1{@,niUif\l,\~1 <tjffl\~Wtlt 1rthlt \U~llbl.lrllll 3ltllulltlll1l,flniI).1.

IJln~lllJl\Jf-ftdl ~iwt.,I{UWmI1fmJUI'Il!JIIVIIt:i." It:t!t',OA1oI\n) ;1<,1> "1{~klHltllt1\," ulbilJlttt
ff~~mro UtllbJllrJ'lhJ.t-dJ ~Jndl ~\1oI\O) ffUill{llllJ ~aJ\1,\'.JIllPtl1ltdliJ, 'll'lblt ulbullttf
~tflPJ!l!i\~ln;IJUJ)t:li 1i11lJ Uilljl!J'llt\lW&, ul!l.lr 1t;1!~IJU,l'lJ ItlJ~!J'" \!o\ltlllt'

\!l'J,fillllllJalb}~ruN~1l, ld\.tJ)\ti~lIlY ~.\l!tl1\~~clC ~11il1d!·lb.l!ld: Jilll'~

ItJll\~ $.qj\l."m~:l,t 3;tatllltlmt¢l1lJIj.'j, ~4~;1ttt~ lOIn) /l'Oill\el1lllorolltill,1l

IlJlJll"dj,'U''M\(I) (QiU Ql~Jt:i¢ "1t~~11l;)lt:il" ;j1!1t '/It1PJ.Ii~lIlaitllil d~~llli!1 u1h<c'

I1!JIJl.ld.\dlllc:, Jilnt4! ~llIlP,tIHdl1'.i:~ ll1!lI.O.<&tJttnI \tljU1 lll.<ClIPI!lJD,ulb:~J.Olliiji

lbtr Ih;.ni!Jl'J lbiD-IllJmld\l'n:-v' \WJilOh, ''If\!o\\llJ "it\O~D,\Mlt$" lb.oIciI 1P11lPJtldi
ItlJlt1 IWJlUJtll i1I\\aii~ll1lb,t~Ntt ~"ItUllllJ 3tC,tt tt&iJJlO1JlI:f)~iQ;\!lJU ttJ!l,:r

~j.mJltlftl'!Jtlll.!tt.f", JlJ,~lb~iflbJ ltt.<Jl1 lIt<Jl\llll<Cs, ~.\J:idl 1P"illltidl \!o\:I1Qitll;:

<tJ.lnctrm~IJtt~ \WJ\I.'lJ l,tlq!~l1~1lil i~OltlJ;tlUJ:r, S/eW:1!11t l1i11!lll u.l!IJulOMl:!flhJ

UJb,lt "'DMjJllIt"JIl@i~ Jlmlt~'ii OJi(llll!J tllft<Cl1~ W:J:.'j, iJllll) UiL'1Tl1mIJJll
Slt\WJitt \Oell 3:JlmlIUJittJJ.OA~1 $~'1~1tlJl1\1.1I'1bJt: ullH:Jf<dl "<ClOl\!lllll}f" lltll:cit

1l!.lOJ 1t.1d,"""J1\ll;\!l'iMIU», iPt'W!.ttdl \l4'JittItU :i\ll'lt\Pli:f, ,1\ lOj\!i;lU JllIl\Il'\Jlcl'~

ulbJt IWJiU~lf :lJll.\WI1~lf~, Jl1~Jh.xo\ll11!lhJ 3illl1n¢ lWlil(i~S, llt~.dI IloiIltbU~

\l41.b,a"JIu i1IlllW'C:ultcll UiQl lll-r 1UJllI1'IJlf!J~ WlJU\OJ u1'11! "1Iu1$ 3ItW aI/i<t
\d!Uaill(1liJIl!'.f 1~111itmJ. lN1<01 3lt\ll.\JJI!lt'" -t11tt:lIJriltIJU1 lOll ItJialb\1'F

IdhtiWJllti;JJJJ S,~$nlflll~:t. \!o\{t~It: WIll ~lPlt1fil'ttl>4\1tl H~U161JllI' \II.;JJS.

lP~iIllIllJllliJllw 1!I",,\~~·lhulJ~lt lD.1! 'dl1':lI'.. IIll.Wu gca.lllO.lt rltrJJa·~ltJe: ~,a,JI'

'VJtw\lUVAIC~ lI'l1l!lMlld'~tdl t:"'~'JnJ!LIl.llJiJI ~<el~<t" ffiD'1f allltt gltDlDlIlC:i:;

ff_IDlh~.t:L $~l\(l!l'~Ut \ll.ltlllt I1lIc;}a\b,~ <tncll w~~VllJl1bllt U<OI alhlf'
Itl1111Idl.atlllJ UillMIm <.tHI alilJUltlf' 1t(l>I\DtTlJ\t:i, ~r::iicl'lt'Ol!Qj, IloiIlClllt IPtrif­
l!l1l\JiJri!;:~ m:ltJillL\IlIJ:JI H.I1!b<Ollltl1:f" <!ldcitl1lJ IilllJJ1Jjl,tllLtt.'!, M' tt1bJt 1l1t1Jt<!lll1l

(lhuruJ.~iLJi.llJI "i'J~<tItWItU$" !pl.O'iP'llIdiJIUltidl <OM <on ulh.: <ClOlko~l<t:)"

almIdi ;ll lililll'lllltlbltn l!lff f\iiub;'l:(j, a:mcll KiJi.1lb.mi!lri.'j, C'e:il'iJl'~a11

,)IID<ln.if.l~ti\t UlhlCl!Jl n''\llT,!'J.'IIlb.u lll¢i:glhilhlD.ll3, lfL1l1 JiL'lxMIll'CI1,
'lTibe \llI.a!b~lll 31t~nJlet!lll¢lMI$ l$l ~;.t\\l'Jilllllfl'lll1!i1 IC<!lllliQa;l.'laeclJ

'MIIQJh1 ulh,oo~ 1:01 U:lllJlilrnJilhl1ld1;; U~¢:i<! IloiIftUIt Ji~ttlll,<llllllllttdl

3ituulltl11l1ot1ll:U:f" \ll.llulhl 1P\!lPttidl etll.\\lUHlt'ililrln,iln~' lloiIaOltu 31JliJ1llPlh~::J,

l\lo\Uu~',ulharltle 1P1t:11lC.1Cl1lJtt (!)8 l!l.\lllilll¢:!, [tacit lPulPcttdl lloiIaiUetll

i1Jmclll1ll1alJ,ult.ll\'lllr,~ IIJlUmllll<C 3.13tltt'lll(\;, &6,. 3,U;'~, [h..1J1 <JIIJlIuIhxo1l1(ltfcll
11llI11ll'l1l!lr,uiP1.ll1l ItllN~iI1\~lIU:ti.. tl<mcll lPlTtt!lllJiU1 3<clb.1D~~~ IlOftlTlt'

JiwJli~lJllb~1! U<!lr ulblt, ll:!hJvldraccJ.lll llh¢ l!l1l<1jwJrilu:w lOU o1ll.¢
lb~iit$ \ll.ltnce 1P1MuilJiVJI1 lillrid.. iJiL'lcll It/tVI1l¢llliU <J1l1l:cll m<.llWl
IJlff ullt¢ iunJlrr1llb:i:ItJll1llu$ "Mtl:UIt: IlJJlh~altll:t a:m.clI lklJ,w 1l:lGlilt: fIllfliilte

3UJliftJ:.

'1l'1h1t auoaalll It'AlllilllllIIllQ1J!iIUilt:i, \ll.1l1l1t' 3/tlltl::tt:idl Uir~1llllI "mll:all1"
\liill!lJlilt:l\, 1JlI~1llt lllJ ill l1~iUll$ (ll! j',-ll5r ll:m Uirilll1llll uk mUll_iI­
WtJlJI IhrnlUlJll1ldl:llilllt$ filII' V.<tl\Jinm(J;lIbI,,<J!l-Bb\ll.a<11ll1'~iJ., 31ncll "UiJ:l1"
'lCillilll'l!tl:$" ",iJulhoiJ1ll ill 11:r.~iJ1U1]; cod' n3)-415; Itm f/JU JllllUli_~aJlI

lh.n:iJlll1!rdl'llullf$, Inn tt:nrlfu et3itt~PI11" 3lD1lIllJ:: ",iilllQ!l!'C$ IlOlllT:'

fl::li:lilllJ 1!I·tll:cc:miJlb:llt ttCOJ l1IlIa!J1~11 lbilllBlhlw.:l\~~\. illUMll$ wttl1lt

a\tmlllilJUC \ll.uulhl cd!iillrt1Jl1lltt <1ltltt:i:iillb:iUml1}'" 1l!ltC' Mai! 'N~lQIaI!'C-'f...
'IlC!kttllltldt rU~tnl ff(o;oo OJJllIill.Oilll ('f!llUiJ:11rtilJ:J; ((a:~'l~alUU'lClC:

t!:lhurf.1l.c11$ «t( \~iJDlJ!II'.t$))" \ll.1l1t<t: !mauttcll iillll uk U'1t\<Mlh:iJlllkt
illl!!.l1f<OJUliJllJllliiillJlf, aM, etiJlIil::r\. <J:J!lldl ttM WOlll_UXlll.illl lTallllJ~

lfalOWi. 3l'1l1lli11h] l;linclllko.i1ld\~, U',))n'I!Dl)tllS\. l'O;'lC~IMllllA."1llItl 3~naltUiU$,.

'llhin:~lit:ttttlllJtl1$ ii:D ttk 1tl1l1j'" l1un:.nt 3lblillellli <Jilnxdl Ulwiilllktdl

llJilll\DJ~JIm;., HDfJltriil!ll1f, W'.ll$ ol!alclJiiaj,'«HlI,~lJ l1lIl!!.Iala. wiiulbl UlDi!dt:
l1lIlllUkdilh'lrid:. 'MiIiJilI$, W<tlllitl1 'l!O:'\Jlllllt¢$ 1loiI1l1llt: 1I1tMlJ'JllfilJ 3Jhl'll~·

11o,',W 1lO1t!nti;; 3l.U1lllrit wiillllJJ!lf etlO'lI1lIilll't\l'~1JlD.. lha.>cll id'~Jlll wltlOli"
:l1l1l)J1! ~1t11aill ICllllmtinln\lllllUlJUi.It:t lhIEtd! ~lt1Jll <CJOlllllltl1lll_IU~ \l«ltJJIl:r"
$JlJ1llllnallliilO'l1Il 110 !/tw.'J!l!lt ~)11llmtl$ W:ltlllr l1OOT111Hf.'tiit.1I(t1lllIL

lP1riimmiW}' ~l!ll<axafu; III;ftlllt: ncc_il~' iMlC1f3:iilllllle..

n'le "Di!IT" wiilUUlIiJt$.. \d!I!'Jl\V11Il U'ata\1ml ffin>t.a'll 'OJJmlii.DJlD',

('1l1\\ll!lllJJ:Dl~, iimlCll.dl 3'iDll!lJlit ltf!lmlJl1llllmlllll$ III;lh~itlb) lbuliill
Itiltlr:alll1J:iill1" iClC11lJmt~lI ~lC\II.!l1f3\, ifJllYdl :aII1ll1t:1iuiKD.~1 ililll'clllbJr~JuJh

IUDIDlllUlUIULiq),\I!ll1i., ll)/!IfJl1l (Qif 'lJ.h'lIJnkn>'w W:!llUh; \\lltlltt l~lllt:iltlllltt Ul1l1

5)]Jl~~ l!wl1\lJ.('1lt'lb'/D:lldl It:'ll1!1lI!p.\tlJlM>f;; :{1111tmlf Iha>\lllI!d.b¥QJlldlii
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<DJt1 <dl·,JlUU[b).Olt'41 3Imld! <d\tltlJ»1ilIua!!ll:<ntDl C!)ml nlll1JUJlll1,ldl ff~:J)It CJli

!l1\e:lIUwl :1\laIO"lrlllli~ WlllUlhl 3~l1l1l!IP{jCOllm.'f, (Ill[ <d!J\~)1U lb.'4ltt'J)" J:l1l'ctI

iDmu m~mail1ll\1ilt$ JiillllJJllllu llii«if-ulb;J1It:;vn~J!l;jUnilt i:101t1lit:llllt3> W:lill}h;

Il1lillluulhtl!el\ (Il.\l' "~D'$lle: l1J11I<Dllllxo;m,io" :iJ$ ill (cltl:Iluuadl $)'\l1l!l:fPU<!ll'lUl.

Wit ttltjpllJJUU ffiurodimnt!i$ ffirl!l\1ltll ulbJfi lhxolilflitlbmlldi :l\UlJ/W,t\I Ill/!

I1IL1lIlllUllntll$ ((!Ill:' 5iWj;i, ffUlD!l!IJJ1 Oltrlfl llm:,·<d',tW01bl IIln:UtU\i~I!W3,
(('1 = 7,@:)" ;j)lllld! tl:lD,ilJ)'~~ * 6imJrlhlJIt)!$ w:unlllJ a; (ta,.flt

ItX1UTInI\PlUe."

.-.' ;Hf'.Vll~~J~J~~ (flJfjl}Ulj 'il;;I!W!;~~~~u;,;;=>·--~;~·_·~· -~~·\v~ .=-0

"I, ~Ir !r~IHl ",nCII ~H'IiI'IN!\I'l' ~.i!., ~ (I. '; I' ~,1· :t.
"'I" 1II).l':i1 Itl\~~ '.y.'iiUlt !lI! IHlIliI:'lj 'f ;.'f ~; I; ~ ~

"18 i/;t'u.tl,iltUl IIMli~ ~>IJl{ }:<J! ., ,.";

IlwllrHIlIt;':1 <til '"It\1nllllt£~;;

ill1tJ itJh)l~Wl~~Wl2l~1 ilf!J.l1'mllbMl"!:l,t! l1!'II'i~:,I,'ilf" a:rliJ!.\ m.l'nltJ;UJ;\\It~ l,Qil
id\I1!,;1'1l~).DJ.l'~JlJI ulltLJ\lt:j,'l> 1t1PlliID~ot~, \\l\tlflt a(tt>(()ui!l',,~, i\.n<o~I\t:ll),

JlUiJOJ \\l\;,W'IJll1.'lJtldl ll::1nutJ,r:i, J'JMil u:,\t:1tU!lmltl~iO,'i, I/)lj l!i'I,f;tIW!tO,U

t1~1r)t'l, 1Qi.! id1iIJlJ1lflbl-l)IU,Jj lullhllJt:J:J, :1\;, w:\tiUl :1'1, Or'ltM W.\Oltll1.t:J"

U::~u~, ;1IJ1'i.d! IdlltilJJllt$!i::I.lIlb/::Jit, 1,Q,Clt,NlltW.3, lil'3Ultcii Jil?IPlli)).t

IJ -1> ~~t. f'lI~a~'1It\'iIt:mJ \pItUlC1miU Ill{/ ullll!' 1\>:\Ol1!1lltlDJ w:lb.\OI}pU:UUllth>

WllIOtJdl 1M) aJhJfi "JDHd~elP)J)bi :Jltlllcli)f l~lllid\ (Ql!1'~' Itlhj:l\d! lu,fflJitUliJn,g,

Uil\OllrnJ idb~lIl!ll[b).Il'::ll ilitt uJb.lt U10lllll~ \))11 nlb.1t' IiID,Cltl1\ll,itW,

OIDJll:t1N~Jtw.lrJn" ll'JDJ 1lI:\O\tmtttn\, lon,I>lIuldi)'ill~' tfiO.Uill l~Jt:.tl'vlbl

I\I,\Mit,ell-'IIIDJU.elf'MltW":111." Ow,',,, 1Il.hI'flJitla'IU3" u'Jncli ;Mi :tJ'lJubl!lD.·

!f'lOAkw!~liIJ" W:(tJllt' ttlf:.lilllnJtlJil ffillil <Dwe' rlll\l.olnu~,1rlhltihlOil'1J (0 If
uJburf, UJ!:JillIUU!JDIib' 1I/,\1I:!, UiDl ItlDllIlbHt, wnUillIVil.eW,lt1l1 litO' lbltltlllllllllf

n;llmJ!uub \'a \11,1101\1 nJJlJ.t' ililUl1M, (j)~r nlb'l: 1UIll>:diy; :1!ill<Jl, ol~1t' IPUll'
IP\OIue iliJoxdl mn,t:lIJDUlillJ!C qHr If:.t'll:Jh, Ii1i'U'I:lUlXO!D' "If llal'!ll,(N'I, Willll:

WDIMCdlw-f'd 1fJ1l) 11l1lItUIt:luJiJJlIW a,mldl IlItv;lllmn,~' uJblt, :!lJl>il\1lt\\ nDXltl1'

\'i11tWl, Thle JlJD)UlhJlliO\P\Oilkol!~t1,U,f, IVlllJIUI'll:I:l\lUiUltlJlJ mnl nlb'JI'!, p1l0"

ltJt:t:h ;}.IMII <1lJll<o' l!IIJiln.iUJl1ll1:tuitldl ::l'mcli <J:IIHn.cliUll>Ultdi om>! wn;·<rl'It\ilulh,
IIImU'tll'Mlt\lI>~i,. ~ \\I.\OlTJ11(~lJll U\t'Jlt;~11l!Ho :iiWtmlOJ('1U (clll:ui)U\UMiUil})

:JJ!lllC) !pllJ.UlIUOIIPl1illitlll! lunl ffiD.'lIlII1l1U,]tllUlil1lJ!&', U'lDrd! UIt~l(ll1tn!1t Ol~¢

1JlUJl'illt}' ,lJnJdllllDl·ll1lt'!p-l1!b1 \!JJlIvlfll'illOtW:1,. UIt\\'l~tflJlJ 1U!tr\lIt]\' IiImCltl1­

\'illfWil> ff~!>~ IlllllltldbluW iCiO~nI'jJ1ilVll, 'l>ffi.cll ItlDlDld:UltUitlt1l )iDI iDff nlh¢
7@ mUl.<!fulP,ulhJ IIlmUJtr~lJtw:'J,

ni~}JIt lj <Cliil':ri~t~1!'!W~111~ ~JJ ltt1llf{J1!l,,?JUk .1~ll1; Wi~I:.t~lhH!Hf·v--...;.._.__. ~~._~-\lIUI~ lhavllJ~ iJlJllI,f,JiI!pJt W~l 1V~lf ',\I.'tlNt )\'\; 1J'1Il ultlJ:t "mJt'J1:r"

'tr'1I!Ib'f,ei." alblt' IJrJiWlvllrJe '<lI!/' IlJbt a'f:iitdltlllJti; llI.'jjt id\t;41J'tIt'rlJ UtllOJlIrl

l1ll'Ji]l;'f141 '!IMI11~'t:l." Ij!l')tJfWl~\JJ:lIJt 1)1!I!'Jdl(ll'WJ'Jt:'J'1J~VJJ"" b'!WJ!jlllif"

'l.\il~i)l'\dl ;NiI!)dl 1llL1lltitiiU1ltll!! 111l1hJMM Ii'N uiht' iC'IUo/"JimJdl Ual£lr.tJ

aterJ'uilll«lJtJ/'JlIlJJM% ihJy It't'UJlllillVt't IW-QJ'JibJil'J:i\ J!~Mljllll,

UaibJlrtl lQIt I/1ll!JI:1IU at:lii4llt1'j,:e <&)t.J !rlM U'JCltttU'11'lIJU'tj

"l.OJJIJlJl:Ji-dle \\MjilJbl '1~'lJ!lJ·<tIOO1fl~:r:rjk il'JWPJlI!iMI 1lU:J W,'J);J1JI)tlti'$

-edltlllCIl~~llJJI)j iitlilltlllJ>, HtJlll~lh .JIJII)jjj tivtrJIl,JlII!)wilJ ,JlUltw 'l1I11~ IN~1l

(!lIClt~..mIJy lL'Jtl'J:p'JIOrWt \WU~]jU lJliJibiJltJ a:t:m!ilt>!'Jte,

ldifJJ4t,twltJ $(.r,.,nl}Jf rmJtl'1!J,(l"J.lf~'

HillJ'~ild'jaijdlt 'Wt<lt <Oqj'l:Uil)'I,;' 1>tlj",u.ldl ~tllMl!'J IIJmf IlJh1ltlt

Il'!/Pl"t ~,f (ICJnlm'IlL1lUJlllltli, 1',0)01 Ua1OJ.m IlibJt IJl'iI ib1!U!J liellQHr·

Ittltll',tt.t" ~O)O) Ifa\Qll'Tl IlJhe "illit:llr" ..wUUlif~t> JlJllirll ~\QJDJ Ua®rrl
'UIl(' -.,'U)lil'f,tt>" f'1lU'1 ItJbJe w\i!jil.tt;t;" \(\uPl'lWm i(\OJ'llIM11'l l1wt~

Wl7~ IU!lIJill!:ttdl ~,~ lidlt1lJ!J.,lf.,. i!'}W'1llIdji\llllil1, \W;JlIJh <elhJ1l.dll\t;el

~) IJ'nOl'JiI.'ht, <Cirl\t:t1l, U·tl ;Jjl!lJ1h~J);QJ1j., lbbtlll11W~ <o>f IlJhit' 'i\p.~~~'!1

.4'1\HJJ ,J!! 11!l1ll'}e~ Ilml~'lIW.qt iC.!tJ1iWliIli crtltlM<dlt <OAr l\lb,r,
\llIfll'lCJl'J i(\l'Jll!TJoDlt, U(')c;jjll lJ1llfj'\1!1'Il1!'J'l1J1.t>" 'CI;PbOI21!J'I'!I dnlld!'I:tJro"
~'idled1 lirJ lJ~rJ1111~1J1n£ iJul1l'lllliehc>lJdlt \W;J:tlh itJbYillnJ,1't,rl .wI ujhJt:
tt'tlQjillll'l'eCi Jjf,t:, IFr!lJl ull'le IllIl iblll!!J M:111Imlt"irlUi" iJ!)!'! ,l,lM'Il'lilmJIlll­

I!!)jtto/ Uittb <etut;1.~C',; Itjhlll£flil)dle~ c1\l/'Jl!llj,rdiw,nrmlllrllJ'I:!i .1\MJltll<tldl

Url !IJhle ,oa.:tdi'l;11JllC'lJICJfl <llJ'f Iht11i \Ill'/' ull'lCilie l\I,\bl,l~j Jlln!t1\ uJ~)t·

'mlLf~21. 1l'1l'Jelie u:wn a:rltil.ih(l)d!t> Jl.lilJlt'tt\dl uJhJt cr:ett:lwdliJ

u!',am Ml IlJi'le 'lieIOCiIllQ!TI <0>'/ ,1l'f'l,PJ1IICYJ'mJliUe l~lOJ\UlIJtlb)aX\dlti

un <e.erl (JOJ:rlMllil:llll'Htto/" JlilUdl Jj I/Tl'J:mlJaJl.·t11if,tldl U·JjiJ!J4I.rv:nn1

$.im}!J~'J!lll'8 (<c>r IPJ/JlPCJ1UJI,QJrlJIJ! rllIlIClt;j1t!JInr.rl \WJI.{; (11'l\Ji!'JIOJ'o/llll!

:1J.li )h"j'~lieirJ(!)lJdl£ \wtll't i,(l)etlltlJ1l ~U\O).ll111 uihe !pJI:tjl!IJl,f'tdJ Ihi-'1I>
;Ullhillil 1f:j~',e ;QJ'f Illhlt' \W.j1):mflrl IImlWlltlt,dJ u,o; \PI~IIUJWI!pJllUr IIIU1 ul~,!:

1lua>:llI~e'hl.'>1dl '1iIll~'t,., :21fJlfltldl '1'0 Ibe 1I'~la,N'M't>,wt\CJ, Ifivl:r Jl tt(Q)l.tll!l

iCJf 521'5 Illt$~Q!JlJdlt"~I'1h.

1rIClpJr.:£ ((ICHiel1erll IHrJ ul~Je ;ml.'>'JJJl,f:ihl~J!ldJ 'liW'lwt~' IImltll'JjI~It\dl

lIi1'JC,ldleJ'KJe IClf <d!:l!!,/U'iJlIClell o1I:/mlCI:n1g di'llld\'I!fJnJ~& ITln}QJ:J\lijJhH'

Jllll:dl Ilel;j;, ~;C!ll.'>dl rllrmllJ jffi'lllwd! !P)I\lItttlwe£. ~,iJ!IJlJ>\I(iltlJlJl{'t' "Mila!

\llIse IClf IORS,. q,ji!It'tl\'1)' JJil1Hll Ihrellll l(lh tt"'t!llum~\mltt:t> ff::ot; JJtllllile

iCi/lJliildLnDl(!).d! Idh1l111i!llDleli. JJ)j!)d1 IWlllUe,lllIlllJI ((1(!):lIlClt:m£ :1im.dl
ir>t'iI"Ct'llli'lJJ(!)l'IS ;QJ:f :ol!l.'IIJdll/!J(!)e>d! id!IJll:ntihe>t:ll :1\1~ldllliiellurd1l1aiuJIC);n\.

Tillie 'Vllllwey 1I·l!l1Jt'oI"....'Ie:>W,. IJJJtt 1Ili:l7JliJ!lg rCl,!;leJm Hdl ltitOlllt1dl

IqjI1llf:t!Jia>Toli',. \W1I.£ <lllelJi£:TIlod! ;lJlltt:eif J! 'litmlcE (CJlf UJPJmlaiUIJlhl~'

lfUeadltotllllllLic:s Jl(!!)d\ \WJI:£ Jt'!llfUf:i;'Jol!1 JJlmdi ~!e'Mlllodl Itvw ttlhll"
I/'t$eJltttdlil Itt'.acrn, R<ehp1llJfll,e£ \,'i,N't WHit-!\(!l!llt,dl IlJll)dhtc~tlJIJliI'&
'lllQ1lpIiCJmrpltldl ICJJ !jl)JiCl1lIlrptodl J!(!!)SW,'l'II'£.; If<DiT I1JJlll" ~1J!'f1m

lllIlllle$1Un1U.S, r<etrpw!'J.$e£ \Wt'ait iOIDdiodl I/illlHllo!J;l,1111\li, u]hle

unlttn-newj;,
The s'Urrwey \Wll'li (JGl1lIl:)l!!lonmeilll'lJodl Itvy trlhJe lilJ\l-<d\~bl

u!1lten'llew£ It':OJ:I\ldl'l!Ittedl 1\lV1l[1lu ;,a $'liJ!bJf,JlJl!l11~le ;QJir '!IJl\JN'e~'ll\iI

~'anlll;e~'Ol!ldl$, YlbeNlLil mlD1~uli <tl!:illil)flI'l [rill iPJJi.aUliC~lPIllUe 1L1l1

Illinlili jpJall1llCl'f ttJroe t1il.!ldly altiPJJ't!i>t'il!ltte,dl <ellclhl il))ff ttllne nmm\Pl!lf\di
ll'.egrilD1U.S un Illbe ll2n,€,t'I $JC!O'ey, MICJ11lue!11 ....eifll: ;~d~,t,dl U(J)

Jt;);~d1 ICJim ttJroe (JQ!r.Jm!It'JI'J!l$ l!Jlney 'g1l'li'e 1l1\11lI!T1ltnl'£ Illhle 'I',iJj;INlfy

"'lI"ihJt <o~ml1Tlllit'!VI~et u,tldh:ldlC)~ O'n Illbe $'J:I:I'l..t~' ''''''''ilt ~il~\lfJ.dl
llYy iLit,e 11't$e1l1\Cm tte1U!!l"'!> ~ldlU'l!1!lulJJ!1J)lttt Ji.~,~ $lLlllll1ttlJlt".;l\ltL

UiCl JI1f~IltI!1I'lJ 1Vt)! ",JlJl\i1liIJ1Qln£ II!I nibe uJh11N: 1L~1t"t'£ <a>lf Itllllrn,

lI:l:l'GiiIJlfS II!I IVtlf blVlJ!!J;l11lrHltii-fitllllmnllIbJIld! I1'qi,~,:m, iEJ'if)h,1L

al!lLTJl!! ItlI!Vll!tll <tIL'J']ljff>tllll£ :lIlInC! ffii'lit \U7\bJlJlrl <o~m,mn'l:LT~lllJle$ "'~ll1t

'litlINlIW, l1ht Iht:lldl:1lI!lml lCiT uJhle IWr!b. $tlLnllt:llllJtmlLi Jil!l:dl

\\lllHll'llt IIl£nJilMl <tIL'J'JI!mOJ1\t w,':'J'f JiIP'1P'11JlJJldbJllC! ibJ:o/ ttlhle iI!\11D)lItll11

-dJ'1lI1mttM" lL'h'f 1l'J]ljlJP'!'llt I/!IT uJilt 'i-'1'llldl'o/ ~fwJlllJlm.t'd. :!Jcldl
"llII~:lItti'Q>.tl Jl,1.,d! IPIlIJlUllOliPJlltlJlll!1!!1 !!:ll:!ThlfJlttld,

CIJIIJllllJibllmr ({(JJlll1'1:@I/lVt'~ iDf dJJlIlm,M~'(J:'Jil dlwtilo'I/,)1

M<Oittlh,tJI$ tum uk L~\lltiltl~lIJllilJllil~\t'I'l' \IJWflJlJ \I~mllll{Jll$I'Ill>a'll

U't'JT1lllll1i [!lill IkO\ame I1Itt1<OJttll<lHila; VJ\T U~lll\J;nli\:;n¢:l!: ~M" mJi-db
JlIJl,JJi 1f'C1/,rtiiuiJJh. TlbJ:::!i' ~\I'iJJJllm~'\'UUI'tjjll:':1lii u:!')P'!.~· iilJf Ili!Jt1Ir.;nt<J\':'~
ihJ:po 1C\ll,I\;oJIUlil iliJlIl:dl1C1ll;'l!J.1<13rl1it1Jllt~c: \\I;jrr,::uJlr'tlf 'l.uo>olis w:ltl1~ /llltttrJr\,

\;I;lhlllllif" 1"oflUhll'.w" 1M' mrnIUlIlUJltrlJ,lko;\\l!fl~d! :JI.mi:dl \\i;'JtUifl1\\'" \\\lh/tulbltll

IhJfINltrll ~~aJ$ lp'mnif1IDl Vim ttlhlf VJIM)~\:; w.lhltUlttt!il~tfr'!I!;llttUJlltl



®
Wltlt t.t)p)IMII~'t' "',Jlt Ilf 'I>/1J1!"J')t ~Ji~(J:t.al ,~,t;lJII:eJ~~'~' Ih,,~

'li'lJ.~ld\tjr)nfr' ,w.pJt:rl!,e" }F'lilh~'.IL'h:r't:f. WiN ~1r.'M i/I,(f ~}hCJ~t 'l)J;J,I·
~'trbdl ,~lt:IIC]ljihJM .!J!lM., IllI,tt./tl iWf1J(i,!(;'J:U.lj Ji~ "'ija:t<q11J<lf.1M
IJ~lllIlif ll'riMJHli'J'Jf,,;" n% 1~1""1.tJ1 ~~}t'ij \\MtlJ:t '''~)J)/,'J,llltlJll

1)IlIMi! iltr)OIIJJCiCI~"" Jj,r,.dj U~l% 'jjiiFtJ:p))'l! J1iIlle>,IIUllffitlttfJ "'I)IJI~/U'

IrrICJ:IJJMJt"', 1IWI:;Mr :1T}M)~iti!'t (($ tilJ,)) JiJiI&t,~ IJJ1'AdlJlij;.ttUi)(ntJ"

'li'1~;bJ~'.d\;r,1!IJJJMl1!Jridl Ifilllw:J1;!1ri!;H.t:!if, Il!lllJlllt tm'ICAJ)~rll, tt.(\)

llibtll tdlt:li~JI~j!JID!lUl>, 'VibtJ!'f 'WJ!1 triO! :iJJjll'.JfJrJ!;.WD!1 ,J!j;j)ffi-r,!.

It1:J!:e ,~')JiCJ{;~ IIlbJt uih;J't1r Umptt \OJ1' i(lCfITJJlJijll'llJloi:J:IJ.tt:t tntJ ttJ~if

~1;J\,1JTliil:vlJ1JICrn I~f ld}tlJ!lJ'J!f'J1JJl)J'!',ll,

~.u ~,~;:wn. ,~jl{OQJ Jjl:lJOJ'IIJlU,f1d! itltl!1l.kJI'tJ <t.lIl!;lMlI ;tmaJ idI"W1lCtr:t

,tilf l.tNt';TlI1o/ I'w.;tt:b 4I:d'itlt;1'J' Q''''rJtl' iQ/l i!i\JJ1':t'lJirJM',lI, (itlJUlII"l

,dJlL'r:l!hQlt'.~il ,dalJCJ1,Jjlt.n" Ililti\'Jt,)'JdlrtJi' ~:l:1 Itlhe "allllt1Jr Jlf.",tJ

'1;y.rrI~Mlrrll" ~wtlf': \ViJtWlt,dl ,1\1, Udr-UlhlJt:IIU'tlttJ'nif tdl!.tl>e;II,1It~ ..

:fiCIl uJhvJr «jh,j'la);rtm, M,MJt.'eon 1~/IlIJ,tldl l!']l1'lll!J~)!ipile ":lIllltt~t ;oIJ
ilCJCJtt illl'IMuQll'lt !ltl Irt:J:j1Ill>:nl!ie 'M) u)he 'l)Uc1Wew <qI'U\t:t1lJlCJ~)'t

'Crr "\w,hJJ'l :.CaI'lll\ir:t IJL'IM,t ®1JO!UJIM.rt {(!a&ll\u))"" 1J)~t~l., \biMlhi
(Vhe «jhriild"'t ((~5j~YJ!» ,lImldi Illb,e :l!l'Ir!LrWr"li ((~i&~)/,)~, JlllldJ 1(1i):l!ij.

l.MI"Utlll!ltldl [,wc,C] ,Mill! \WlIn:t:1 ((~'n/~(v\) ~lt:l:t troliVMlJ}O!ln,tcll

Iktl~'l;)erl'lJl'o/ '[ llt:IJtnrl£ \\I/JiJ, .1IJ1"CJ 'Mlt'».'.ttd! J<:t .11 ~IMJMlJlfll~r)

IQI'l:I,lie ,1ImdllrJ)JtmlJJM'JedI !bi'Y ,~4~,'%., 'd1JllllUi~~ll!t:11 ,IU;lI!l!c"j1~leldl

1\It.1'lJh o,tlN)rWl'Jf :Ili cCl!l'l'JPJdlel\tld ,1l.fj JPillJ111 \OJ! nJh./t 1~~!l~nlnll)1

,gl'I,';liI/Lb !J'J!\('J,Je;I>t, '[lhtlJt ~tr)d1ttll't .11:rlf 'j)\mUUll'JI u.Q) ulb,!l(J,t'

,c;'bJl!lJJir,lt;d ll't') IF/.li!l'J{'Jlll dlt:L'h, 5~rtlt.t $tnl !L;fImi't.II" ,ll)~llil (tJhi~~'

w,ibtJltf [[i" ''/" '9-iJ ~i), $QJITIC' Ilft:vrJo.m&,clnlrLl> Jnnltl~)lIl~(lJlIlJtldi

ip!UrvC;ll'y :JIJ~ldl ,Clll\l I(U(b~!,J%J)) .v.t t.:lIIUIM:L ,0.1! <.dI:~.lIJ1l1~~aJ!at"

IiJrld! '¢J~)e tf'liitlh l!'l'1~;rl~JtOJ!fJc,dl>t;l<,lJOI,r.(~il itJbiMii:t:t, (Q~fflt:,ulbI)l7',11

lJ11:nl!hw1 edll)llIOIliC' (l'lIJOI1J) OfrJJ: na> ,II 'Io'ol'mjtll'Y tJi( 'tiO)'.llll((:I::~ 'illllClhl

,U: fvJlk,rl ~:('JT)'l.IJJrJdli)c:" <t'VJ'I 't'~'t'" ,nJllmH)111hltll'''i.b.l lt;'WI l1lIl!l')l~

iblfllrl,r "irJ(1)'lr.Ol:nwdl,," "iIllil1\ft',:' "ih'Ql:r" .~)r "crl\tl!tull"

1Ji~Jt,w: "1d:'t:w,J11.UV.',,\\'( iA::n.1i 'If OJ'j}1\.(i11~{a'll· \tn~m~'tm,IIJ \If.(!llCf

\jjIM'.'Il MJ Ill!it'jj.t\:,l.\l;t @,.t ,~;'AlU\\l!tf'!;' J'1~,di ,1);~;n~!~ll.iNn';lf ,,g,1f ~J~AIJldl·,

Ihlw.(\'lll "lit~l1lhr~&1ilMli \\/.f!.llif J;IIIo,(IJ 1)~1:IMt\i1l liJPi \\:.tIWOAJ~~

\WJ!'V'~ ~m! 1~J:Ji uy.Jlmw;,1. ~~rt\f'<.O!tllf'i. 'IIlt'lh.tU lbttIQ1nIIlt

Ir'~"»lt;~,iJ!ltltlilY ~JI~lJil t:J~j u)~'.t itllWll1'i't fDAf albl! tJ;:!itl'UI()!~i It~

UJ~';'H "1ll!,alilp:lh..wtJi' il1, lJl.o)~ ""Q'u'ltlfl''01t1!l\ oks, ill 3Vtll.!f)\t ~liliJnl~~:~

~a.e:!\Q/I'r IHr. olble ll!l'~l1Jli ~l..l!li'mJ:l!1I \\1Q~;J:lill.!l:l';.1'Jt'V .. l(.,\\ia U!ll;.IJR IJ\l

Ill, JJ t}trm'iPA!iJ){flti IPd\e:~<!t',(I tum .Ii \li,\Jd'1{ w,jIIlIIU:Yi f!jjJ Ill!ji1UiilD~1iI~'t

WnL~Jr3:iJu 1Qr000a tl~lje:Ji~l!lttJ lb~1f.lJt~J UiOi lcl'ttlMi:ll:r ttlb¢ 1~1I

il,lwIlUllli1:li1i iI.:liO:t'i~.1f1lt:;'lI!eJ \\l<LIHl,d\1 <d~'J:t,l1111,~eJlIl!. aim) lunn');l'!llIU;lJl1tll

t::,'llm'JP}MA)ll:!

UlIl!M:l:t ~:1>u;t~lm~:t Jm~ (/),dUtleJ ~IJlfolJmJ\!ilf.dl IpltlJmMllrilfw l',',lj

'''a\C;Jltl1l'IIVJJ)\\\t'' fDAl '!tlt,~1)n,!PI':IJ)j' r, lt,'11lD.'IJ ij llJ: - D~J,\ [)'::lltlt1iIPUU~<t'

\CJlU!IjID,llllt:J. JII!\! Ulei;Qlll: ~"f)f1Jl1l~tlf. lP:nllm.ui:li'i\' 1m) Uitm:.t od
,Ii <t'~'".ct.~!lDtllUI!.o;)lll mR 'IJ~lJll',jP.~\~\7:tl.'L EOJ,\O)kD,l1t1c:.llll ltalOltfl!MM:I"

Ibl7" "IO"~.\lU:.l',i)J,, it'I!1t id~tl.5;m~ 1llltl1,:II'i\' \1~, O':ml:j, orf ~a1;ll;I~

JJ1TI1~ IW..\"W JJo'!lin! O'Jl.~~\r.ltib.ttil <11 \l"illl1ltU'i!' ill/I Il1J:1ftltUftt1lJU "~!i1J::Utt:J,"

\\l1h~ltJbi tJtl ill ~11\lltJ)li wMtlJI11lltlt L~,1!~1t JJ lPa:llUl~1JlI11lin U\ll:lit,

1L:l.tJlJi IJlilliM:l:L I(:liCIt:~\Q,ll\<t;>, fDdeif.'i V"liO'l) 3<11l'll'lJt ¢lkt~lTiill.1, lOj(

lbJilAlJh" JPJ1iC',"1,1li'11~1' Jj b1\:m:1b11t ~lJl!J:'sUl'll':liJr 1cl'J:(Ol'll'lJ ffl!lu lt~j~Ul';l:U·

IMl!.t ,tm/ti1 alt:l\p;.O,iJl,d:mr.,,'f UlQJ uJJU)!ht~3, [( U.... UF&ulo!f !p11~I'fe3,l1l1',i:lI

<41b.>lIJt'J.~ct.tm(i1Jl':3, \O{r 3(~ll'Ii~OAil:t ;.lim,D,i "¢r;lalirltm,~ ~laulh.<ll¢'.!lI

<f\PArilO\dit:;, awt (Q~ttittOi nlt\~\t\Co~ldl Hili nln,:- lil'Jlt en!. tmJ\!l'L'uVlP11t
illDhnlt:J:t iUJUItIJ1/JA11it~, :J:,L tl11l<D1l1~1!1l!L site\{ CfD' IU.JllllJiVl'lI nllle
;,;'1!IJll¢I!!ll.'JJllllllmlif lll!:JIUI:l!1fIt' fD·jf JJ ItL1JI~<.d!"S, !d'1(lltJ:'i¢,

JDtt:lJ'llliiPAllIllIt :J:ln(~ ellllO Ik~jJ1r;aH <4l\.Ji~;NUItI1I-'nl/.t3, coif vHf,
Qllt:!~tta, lU~) ....lltJd~ d'1:Jilllllttl!Jlt':!I ItL Jj !tltl!LUll<l,)1 !L)fOlTiijpcttlQ.nnl"

ilI·l, itlblCllUlt1dl 1!l1l1 uln.! t'l!l;,d'I~lMl~1 UJlllUitlf\lWt'lJ3" arre: jpil¢.'iltl1littrtd:

W~IV llbJ\e:1', nit lP,ojP.\llI!ll',r uelf1rt1l) !I!lll ulJl.l! i:lillme$3" vus,
itjh\1:Il:1\tUtll1tIU)l'~" lOle!!lllflt (j) ~ 3lttnl!J,\llSlJl<t:i:I". :J:lJ1JdJ iD1il'ttlil!ll!l~

n~~:llm~lll\
,----~~---,-_. -

Al!n'lJrtW., ~n"t1JlI~ aOl!Ilu', blt\'Jh 0111 "IlIMll.n
M1dJ ~l~Unt·:t_mji l}hj)w~

I!:u,mllll/' all lnIllll11, 11111 ll:t. , J:1I11Tl\ alll~

lilli/ill'!!> 1i111.1M: 'till!I/;lI1\, alltt\~ ~l1<JI~\l\~

<O:lld'ril Ila.\ 'l~il. ;M,1: illllm, ilmllJlllJ:l\,

,q;unlllmil bile,,"'/. ~ll:L'lHll1' \'Jilt ~~illli am::
In<],t'lhm 1'!h'lI'l'fllJ III ":>XlIII!!\. ~':\II11,

:::l':TIIIH" <:J1 <il"I"'If~!, '6 1",lll ,,~ l~hr ~Ihll:l

I!IlI!l)I <1'JI,jj 1~1"(jlll'\l mll'l1"I~<r., IIlhl1lllll'
~:l\';Uti\llllJ 1Il11 a«Ji.I"II 1:1I"~' IUl\, ~ll'nlJlr lllUe!
Jlll/llll.,!!' lit 11'11' ","~ll 1I1\~\r# IhI11'fl~, ~lIlr.tlrlll

~1'l!llr" lIl(i "':mtlf, fbwjJ' (Iff lf1I:f {t~1f ~{::rJ\f'

IImll ~1't11HiIIl14! tlll~w..

,:'Im<JllllJ:l. , ~ll<lN\ldi «l",<il~ f'<Jn 1111l1~"

1l1unllu:t!1 \lh'...~, ll'jjltlllO"11 fIll(J,n,

,,1i."'lll1aJl:)

IH\~Jnlf illfmlldlJr.l" 1~ln(Jltl' anl~ \l.,<li)j
ITltL':IIli1il!t, l1;l~IlTl"1l mlld\ml1~ andl sud'.i\lm
!1)JnIlJtilt 01T "".till" 0111'" l~hr f;Nlt aO ~Iljlljj

Ih'llUll<i l'lilt ~1l11U! 111l!0 1111 'II "'llnlhtli ~"l!'d~

a~1 ',hlf 1\,"\1 1fl1It. ali J; a,," andJ QJllllllliJ
'!<lIllI!' alii Ill' Il¢;ln\)w rnll'lQ.'l1f

,l<JTI\llifl30 .tn.:J l1il'~IIT1i'f mttdltlll1ll

lD{t.1Jlftm~.Utl W:'Jlltlry.

'Il\IIIHA

iF.I.,wl ,ff l~m".L,,,Hlr

dtrtlt'll \l~;J ;1.:~di 'tlknlnn~

t1tt"J.~:1' ~"Q~~l

~r.udllS 1111 l'jlll' \l",ll\\:'
If. 'Ii~IO'Nl/; I'~II l~hr llfu'
lIl/f alllllli

lD"jll~j\r,lllldV'\, "'<l:I:.,IIfS:A

,I'TI~ <lll:I'ul,

<C1lolUI 1111 "Ill' In'l'll'lll all
<l11:l::,I,

iDIl;t.,~" lIUl!'tlW.,
IIrv, \lll<11 '1111Tlf,'''''''

1D..r.:ll'e~L-.tld lir 1JhilC:! ft:ldh, jj)~"-l,I.!tl \or it~.:.~)nl~

~1A:t (C'l'Irk6 'N-'l!'Ulr~ i~t~Cft'J1l $li§.(~iUi ,1~h~\}..OH

'MrJmMIlf,

'J,hhCII\11 '111liHJr.I:&, ,ml'tltlrt"'" llf,jJ ~>I/fll,jlt

,(I.. ~lhilil llitt '. ~lllrUJm:. Ull Q'lIl1Cl> :¥tllll""
'Glf'l,i, ,If ,n ~tC,"'r.li (C'UI <Iii l(h, It'l'll,<l' IMIt!

il't,,,uta Ifl' 1fjl'J'Jtlll \"'[lItl~~ 'G\ll/H, I(f 111tnll1<1\

iI"~I~f Ivh, Ihc'll.y ,tif l(ht "lhillf

i)hll(\O,II/ ~iflllm It/f illw/l l"lII",IJlli'nll~'IIfJ.1.Illi
'vh/ld ':JI I~r m,IIUhr.r 'M,lIlllilllil 'Illillltll1\ol\ IIlI1
m"it:l!.nn'll!f ,I""d limO 111CI, 1\11tll\ Itwvll 'tlnll,r
<llO) <ti~"6 Ihllli l'IlI~~il

J)t:t:I(>l/i 1m lllllnnnlTl£ J;1!111IWr!1UIrj: "\lUI]"\.

<l:llllbt$ if'l'llm\, ../ti'm~f 'l<I,nH~ """,~l, I~tw::r"

,&ulilllln ~rr.~, 11lr.y ,,,,,3

n""I\\1' .»'III'Clr'l'llt:IH¥, ~jhllll:r. ;,,1I11~1JlJ1 luhr
'b"e!¥ 1\1,11 iUT ,IUld II'~ IIl/htlltlUlI ",.nlldl,

!If.lll.ll \lll Whe (lJ(JtlUNrf:llClt Jlr illl'1'lllll 11\I'IH~

IE,v:>!",,,, 1111 'llICJnlblih, .i:'.lllt¥t:ll ""S;Ii,~iIIa;K; (/"~:lj

1l1l1II,t,tl Ill"I1/"1'al~: ~>I<'~" ,tll'ntlll "'/iJlIll;j'

'lJlc.cilo ""1(1, 1)'lImUl:~ o/lillc,,,, ~I"nlr

'W,hllt ""'l:ICr.y !lalll!l, ,Ih.t I\l! 'nllhllr.'lll'Ul\,

,wt\C!"llf.. IrrICl~tllJTf> I\lIe! IUhlllf .. <1!Ull ~,"1f

Ila;lInli ri"'I\l\llllllr

G",rl'lllllllll IprlmT' \\I/lL\l1T'h' ilwilil~ "'Iulll 11111:1,"1\

't:/I!'il\fle! IYJI:Ilimr.:;t

'NlLmf ~ll ,i1h,t:t;~

:~IJI'CJCJrv

'£M¥MI<"~
IPlCrull~II/~,1\

1('~hllilcl":J

-,-,-----



for lrt..lU'ltnt Afe noted. Summane$ of inform2lnu'
d~cnptlons of these dlsorden. and bnef 3CCOUnlS of
their children's eJl.penenct' with what they consuier to
be life-threatemng diarrhoeal ilInc$1-es follow.

DUorde·rs 'I4i'ith life rhreouning diQtrhMQ

A s10Ele direct question was oot effective an eliciltng
mothen' explanatorymodcls of dangerous or hfe­
threatemng diarrhoea (18). Therefore the quesuon
was broken down into: (a) what was the colour of
loose motions you observed? (b) which colour IS

dangerous? (c) why is It dangerous and IS It caused
by any supernatural or male\ Jlem fotce~ (d) wha.
tre.atments were adopted~ These related questlons
were asked of all partICIpants in the m-depth mttr·
VIews. Most urban mothers thought loose, watery,
white, green and )'ellow stools wen: dangerous.
as they caused loss of water from the body which
might kad to the death of a child. Dangerous or
severe diarrhoea was auributed to Indigestion.
buffalo's milk. over eating. excessive body heat, hot
weather. dehydration. or weakness and fever. Few
rural women menuoned these as life threatenmg
indicators. Only two urban women mentioned 'saya"
(a 'shadow') and only one urban woman mentioned
'sarishna' (a life·threatening stomach illness) as
causes of iife-tbreatening diarrhoea (see Table 2).
In contrast to the urban women. three quarters of
the rural women in the In-depth mterVIews said that
dangerous diarrhoea was due to 'phrooey', 'm3Ieeh:
'saya: 'sarishna: 'evil eye: 'nazar: 'sardawan: or
'kandi-pota' (fallen fontanelle). These diarrhoeal
'disea1-es' were described by rural mothen as follows.

Phrooey (an innate childhood illness). Mothers
explained that phrooey is a childhood disease caused
by an innate blood abnormality. In Its early stages,
blisters form over the child's body; in later stages the
disease leads to infections of the ear and eye which
are accompanied by green coloured stools. According
to respondents, this later stage is a death herald for
the child. Most mothers felt that modem medicine
could not effectively treat this disease, but that
local remedies may be tried. However, a few women
explained that doctors had injections for phrooey.
Mothers described that if a child dies because of
phrooey. it will tum a black or dark blue/black
colour. Mothers consider that very few children are
able to survive this illness.

Maleeh (an in-born illness). Respondents described
rnaluh as an inborn sickness residing within the
child. It slowly macerates the child by scavenging
the body and acting as a parasite. If the disease tries
to 'come out' of the child, it emerges as yellow­
coloured stools. If the dis~ase 'prefers' to remain
within the body. then th:: consequences are green,
watery stools which cO·.Jld kill the child. The child
could tum blue to black and die. Treatment options
are amulets and tradit:onal medicines prepared by
and purchased from h..~kims traditional Yunani
(Galenic) physicians.

SotIJntltJ (a JIJ1rrhlHal IlIfV~jj) Accordmg to the
VIllage women. when a child! p.ls.ses green coloured
stool~ with burnmg yellow unne. the dlscase IS
UJrUMD and mdll:ates that the child is In 'the mouth
of death'. The illness evolves In the stomach. One
mother who told us that her chdd died from satlshllQ
des.cribed symptoms in addltiion to ~reen stools. She
said her child was w-eak and h:nless; hiS neck and head
were floppy ("his he.ad dropped to the Side because of
wealmeM"); he suffered stom<tch aches. gnplng palOS,
and lfinally unconSCIousness. In thiS case, the child
eventually died. Another \1l1age women said that as
UJrUMD was due to endogenous poison. It should be
remov:d from the body" If diarrhoea occurs, "let :t
be to,ere as loo1-e stools wash 'the pOIson out from the
body". SaruhTlD can be cured! by amulets ('aL~e:) or
knotted cords (ganda~ and speCIal breathe blown
upon the child by religiOUS ascetics (fakir). Some
mothers said that doctors hatl IOJections for treating
SQruh,..a, and recounted how they had taken theu
children to phySIcians to receive those injections.
These Injections cured the children ·mlraculously'.
Some women re[ellTed to thiS disorder as SQruhna our
...·o/. The term ..:01 is also commonly used for severe
stomach aches and gnping pains.

SardD...·'lll (a JilJrrhoeol il/n~ss). Symptoms of
sarJaK'all were mentioned as frequent watery green
stools, sunken eyes and we,akness. The dIsease is
treated by passing the afflicted child through the
parallel cords at the foot end of a charpa; (a type of
platform bed), and the child is then "completely
enclosed from head to foot in tight clothmg". One
women described to us how :she took her child who
was suffering from sarJawan. shook him vigorously,
rocked him to and fro. and then tossed the child
to her friend who repeated the ritual movements.
She then took the child to the nearby mosque where
she "lit an oil lamp" and requested that the maulvi
(religious figure) blow "spiritual breaths" (dum) over
child.

Saya and parchawan (illn~ss cawed by 'shadow').
The village women explained that a child could
become ill if it fell inadvertenlly m the path of a
'shadow.' a saya or parchawan. Shadows come from
different sources: a child might fall into a shadow
from a woman who had a still birth, miscarriage
or an abortion and who had not undergone a purify­
ing ablution oath 40 days following the mishap.
'Shadows' might also be malevolent, cast from
women who have amulets for sarishna and wal (see
Table 2). If a 'shadow' of an ill child passes over a
healthy child, the healthy child might also be afflicted
wnh this disorder. These 'shadows' cause a diarrhoea
which cannot easily be cured. The colour of stools
associated with saya are not specific. and might be
green, white or yellow. Saya or parcharwan may also
lead to fevers or marasmus. Therapies to treat soya
or parcharwan include the use of amulets and knotted
cords, visiting and bathing at Islamic shrines, and
purchasing spiritual breaths, which are blown over
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W1IIllu camel's miiUk;; if the duiiBd as tKo!tblii ~i1th a,oilllkey"s
Il'l'jjUk, ocm.sideredl a very saoilllS CIillIli. tlll.-e tCUltt: mar
u~e pUace Wlithm DO days,

K-aru3i,.pGUi ((rdt/praw! ft!o1'J6rt:!!Wdt =d bO,/Hd
pa!lQltJ KarJJir-pt:PuJ, was oolllsirlle:~.m to C3lU:: lIi'at!t:ry

~tee:m ;and! nouB sml:llillll~ nooUs 31ll1dl/or ~ee1lll "'omut­
mE and .....'UOe:50S, Uisll.lles.sar.ess, <try'DI!ll~ "'ll'lIlh 011'

'loiI.'iIth\lll'Jlll "'oi~." 11lll $t:\'t~ C3St$.. Ifan~e:m fo:mu.nel~ oo'lllild
evenUliate m 1IllilllColllls::Uousnesi. if Illne f<ll>llIiun.el1le Ili!rie1
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1~.aU L'unfell' .. :S~m!uumes ;an (U WIQ,'l»lidl b.e Ct~ Otli ah~

$>Z,JZp 0: lti-: odIuM foil' an tll1lme ll1lUi1M. 011' the (n.~M

\lj;'ouM ~ s'lliddeoU)" UpiCs-ed uo a s:!"ray or waler
dem't:<d !ril>t.r. blt:'~dtd dOlJlgh e.! brown when lhn
11llUUJlU w,u 1!il.11)ill'ght ao lle:\\Itit tall the elevaGJon of ah,:
depluu>dl ~ue" Vomatmg ""'o&! Iruled 'by t~lIng JI

'bVld: ribb~r. ;uo1l.llnd the eDoow JOint- The most
(iQ,mmil>I1IUy 'Ir.. ~'II'litl10Il'lotdl UUlment wu an oiD mlsuge
of tllLe d~iUJ'!, bnil;, 1<OIrJ JlnJ! scalp;; thoe bloVlo'1ng or
spmllJlJlU ''bau:Ih.'; mlllthe tY1ll'~g e.f oilotdl knolled! '011'«1$
Jlroill'n'ltt the (1~1M!"$ n«~"

u..o.u mi?I'U~1U In ane "leW of most urban
m~th¢n" dJiCllgerollld Oit 'life ahreatenmg" diarrhoea
I1lI'U llmglUy Ifll'eq,ll1Iell'lit watery' l~o~ mouolU whi<ch
ml!h~ llead! til> deUb}i'daJlltOiU allLd e..euuually 10 the
"hiJUd"s dullh.. 'Image mothen did! not particularly
reu ·dI3rrhc1e3!". bUia rather re.tred! Iho: diseases or
~b3I/PD"J', malJuJla. aoo (lt~\itrs noued aoo1l'e. Th~se

bfe'lhrealenJIttUg diseases and simgll:e loose mOhons
Illo'UC ueaud chffen:ndy. Mosa whue and! yellow stools
IJ!lt:rc iCotlistilkrellll as~ mOllOM. believed 10 be
C-Jlw.edI by teellhmg. indli~ltOn. mOlher's or child's
IIbet 01100 weu: treated pnmariiy wnb home remedies,
bOO)' anoJj UUl~u ma1S3ges and wlth mooem phanna.
CJt:lllItLUUS. oa t.he undiuonaD medicmes or the hakim
doclors. When we asked mOlhers wh4:lher they ever
Woe1dI amlWCeu Olt cam~ Oillt olne: spirimaU ntuais for
llmplle UOO$C mot,ons. ¢hey bluntly' replied no. Some
mol!il.<t:s Uau~h~dI at ahe interrtewer wllh commenu
-~ lhia\l\t 1llIO~ he.arllll or SiJ.l'ttli aemedles for dJarrhoea''',
In conua.st. whe6ll we ;&$\\:ed whether mOlhers used
ilImlllllleu fef uvu.litna oa Olhef msorders as those
ooted aoo..e" Ul.¢ Kply W',IS noa only' posuive but the
narrative or thue illness experienas. wt:rc rich In

detaiU a!bout mwls and symptoms, Comments were
orulI1I made I.I:IaI Ih~ laaditional muais were Ihe onlY
dlt«ll\le ueanmclI1IlS; mooern medical ueaumenl VII'as
ofuen \ll:eWed as nmabCe to cure these bfe-thr~temng

d~

MatemaU rleSpomes 10 "-anous forms or dianhoea
m dJiildiaen ranged from those who did nOI become
alam:~ aJWlI "ups.ef. paniculaaly for wanhcea thai
is 'Olewed as pin or lbe normal paooeu or growth
and! develolPn:telln. to exce!luoDiaD conam and feall' of
duth. The term used foil' "upset". f!NJiuI',mr,. In Urdu
an-d Pun]Zhi. con1leys emotIonal distress. Among the
rcspondenu 10 lhe $Uney" 64% aep<lJned! that Ihey
aB'lo1o"3)'S hearne upset wnen their dlliUdreall suffeaed
an cpBooe oli mannca. OIlY- quarter memiioned Illtey
sometimes beame lJIpSt:1l. and »2% ~poned not
hem! con<tenttll!. Momeu' emotcollliaU distnss aoo
alarm In resJllolllSt to malt d~iMacllll suffering from
cuanlnoea are asrociatw ...~tilt uMUli illllteapKaatiJon of
ahe meamng of dianitceaU ar.:-d re]ated s,)rnptcms,
ubeur 2sS<t$\mtll1l~ of snemy. Q\llIiot .m'll! llreaGJm~ll1lt
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OptllJlJ\$. the1r preVlOu~ upenenus with s.tye~e

dl.1l~thoeal nl1l'less ll'l then children and WIth dlffituU1
3iV'mg $ltuamms Dlstteu as therefore shaped by
mothers' furs of the consequences of a dianiHt,e.a~

inness. OuranaiyS1s m thas ~tion enmines motbers"
responses to questions posed In the househoM survey
WhlCh sought to eliCIt warnes and concerns which &od
to the expenenc.e of bemg 'upset".

R€QlOrU jor btcoming UPS€l

We hypothesized ti, .•t symptoms .lSSOC'l31t'd ",nt~

loose mouons wO'lIa be Inggers (or alann 3111d
maternal dl$uess. becau$t of the prellmmary liner­
Views we conducted pf"or 10 deslgmng the hou$tho~rlI

survey. Howe~'er. S1.rvey respondents ia~'e us i

more vaned plclure. II1ciudmg not emly warnes aoou!
dilldren's symptoms but also the burden of the
dIsease on themselves and on bmdy resources.

Eighty-three percent of the mothers. In response
to an open-ended question. menuoned at least one
or more reason for becommg "upsel" when lhenr
children suITered from dIarrhoea. Almost one fifth of
all mothers menuoned 'fur of de-nh' from dIarrhoea
as their dllef concern about the ilIM~. Symploms
aSSOCIated Wlth diarrhoea. parocularly. \lo'taleness.
were mentioned as especIally wornsome. a findmg
which comcides wilh Green's research tn Bangladesh
(6]. In response to Ihis survey question, few moahen;
menuoned '1055 of water' 01 dehydration as symp­
torr,s whIch caused them to become upsel; howe..u.
an lhe m-deplh intefVJews, mothers recounted stones
of how they came to recogmze Slgns of dehydrauon
In then children. often \\ltO the lUG of female kun.
neIghbors and physicians and acknowledgt'd th,u
n could be life-threatening 10 the child (see case
descnpuon below).

In ;8:ddlllor, 10 Ihe Maiu"" nulUl:l. of (he chih:f.
motnel$ ""'tae CO"'temt>d a~ut (he added burden (1'us
iBBneu ueJites fo: them. m terms of exua wOIK,
~m<1",C1;IH dilmulllB. concerns at-ollJ' Ihe COSt of and
a,lC~ qO treatment. FOUl ""omen feUt Iheir dllldret:l's
iUBneu couUd nmpaet on theif o\llln heall"". Se..en
peKcntt or mothers men(loned bOlh the child's !'ymp-­
u~ms and Ihe burdens call1~d m des.':rihmg what m(m
dtlstr~ them. Se..eaUteU1l perrcenl onny mentioned
the burden 'he child's i1ines.s cawed for them as
ue3dU1l~: to Ihear <hsuess and becommg 'upsel'

Ft,fJr of d~QI"J

Moti!iers who merlUonro iear of death as ,helt
pnmary cOr\'urn were Slgmficantly more likely to
lepoTl that uhey' "I\..a)$ became upset (84%) when
their duildren sulTere~ from diarrhoea than dul
mothers who menlloned other reasons (70%) 01

who Ifi'.hcaued they did nm become upset or whose
dliBdlren did not ha"e diarrhoea (14%) P = 0.0001.
MOlheifS who mentioned fear of dealh were also
more !likely 10 have children who had diarrhoea
"''1thm the past two ""ecks (63%) than were mOlhers
who upressed no conum or dIStress (31 %). Mothers
who menuoned womsome symptoms whIch caused
!hem loll be upset. suth as child weakness. also had
a h.igher rail: of episodes of diarrhoea an their
childr:n an th: last 2 weeks than did mothers who
expressed no conccrn (62%) (P = 0.0002). Mothers
who mentIoned 'fear of dealh" as a source of worry
\locre also slgmficantly' more likely to assOCIate loose
motlor~s ""llh dehydrauon Ihan were olller mothers
(P = 0.0002)

~fothers' pre~ious expenence with de.,'n of their
children was aSSOCiated wnh theu fear that diarrhoea
could lead 10 dealh. Mothers who mentioned 'fear of

NOlIO...1>O
Fc:mt'i w:ne...m~
rol.::1:J.d ;It.'~lS

Fur ofCUth OIbc. c~}llIUms ~o COMCrroS 'Cl.J
,Ii -Ie! .... -J~ .... 93 s = S'1$
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15 15 118 14.62
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RECALClTlUlIl'T DISEASE AND
:iotA1rERNAL DISTRESS

the cause of be..:omlOg Up$el were SIgnificantly more
lIkely to rep<lrt use ,oi "'''mJco! to treat dlarrh~a than
were other motber's HO\llie\er, wn<en we examined
mothers' reported treatments for recent or current
episodes of dlarrhclCa. there was httle Ir;lriation by
expres~d co~m (or use of medICations (anti·
dlarrhoeals. anubiotlcs purchased or prescribed by
phYSIcians)" "'hmkof or home remedies and special
dIets, Nearly all mOlhers (.II = 316) who became 'very
upset" In response to theu children"s diarrhoeal ill­
ness reponed using mcdic..allons (961)1.), one-fifth used
Nimbi {I91)/.), almost half used home remedies
and speaal diets (49%) Fourteen percent sought
help (rom a nO)C1m (tradiuonal physiCIan) or spiritual
treatment from a religiOUS healer. and o..er one-fifth
(21.:50/iII) bad phySICians give their children Inj«tions
andror intravenous solutions (the subslance of these
In}tCtions remained undefined but were likely anti­
biotics). ~ only SIgnificant differences were that
mothers who expressed fur of death or worries about
symptoms such as weakness were t\lo1ce as likely
to have sought OUI intravenous treatment (23%) as
mothers who expressed no speafic concerns (9%);
and mothers who expressed no concerns were three
times as likely to seek out a Iwkim or spiritual
treatment (271).4) as mothers who mentioned fear of
death (9%). These results from the survey interview
are complemented by th~ accounts mothers gave in
the in-depth intervi,ews of their attempts to care for
their ill chddren.

Mothers Vividly recounted then concerns and
emotional distress over their children's diarrhoeal
illnesses. Stories of seeking cures and treatment.
of escalating distress over acute, recurring or recalci­
trant diarrhoeal disease. were repeatedly conveyed in
tbe m-depth interviews. The following case iJlustrates
tbe difficulties a child's diarrhoeal illness may pose
for mothers. It is not an ordered clinical history. but
rather the sequence of e~'cnts, interpretalions, and
escalating distress is presented as lhe mOlher told her
Story to the research tum. The story is in pan shaped
by the team"s questJons.
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death" as a source of bemg 'up~l' Utt( more hkf:lly
to have expenenced lhe death of a child than \Io'ttte
other mOlhers (1' = 0,01); they were also more likelly
to have aunbuled then child's death to dlanhoea
and dehydration than mothers WIth ott.er concerns
Cunousl)'. two·fifths of mothers who ellpr~ ;'1,0

concerns aunbuted preVIous deaths of toor chiBdreo
to dianhoc.l or dehydratiofL

Mothers who mentioned fear of death were abo
m2,rned longer, a fact suggesung grealer exposure
and expenence with the difficulties of childhood
dianhoea. illiterate molhers were also more likelly
to menuon fur of death (20% V'$ 11"/., for htcratte
mothersl (1' = 00531 Respondent's age, number of
children and hou~hold sae were not sJgn.llkantijy
related 10 'fear of death" Mothers who lived In

the urban squatter and working class senkments
mentioned fear of death as the reason for becommg
upset more often. whereas \-,Ilage mothers menuoned
symptoms. the work involved and financial burden
of the child"s disease as sources of tben dJsuess,
accurately reflecung the complexities of the burdens
of chtldhood disuse for rural women. Regional
vanation is presented in Table 3 abo..'C.

Mar~<llQl cOrium and mQlU1g~menl of diarrhOl!(J/

illness

We h),ll'Othesizcd that mothers" worries and con·
cerns would have some influence on the way mothers
treated diarrhoeal illness in their children. In order
to address this question" we asked mothers whether
they had used Nimko!. the Pakistan Oral Rhydrauon
Salts" for the treatment of diarrhoea.

We also asked mothers about how they managed
the most rece:ll episode of diarrhoea expenenced by
tbeir child. Mothers who mentioned fear of death as

@
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As we (loe rei-e.uch teaml ven1ured through one
village, we suddenly heard a call (ot help, We wue
approached by an iIl,looking woman approx 30 yens
old, She lamented, crymg that she requlfed our
bl:lp to s,a\'C her 3 year old s.on. We followed her to
a dean and neatly kept houi-e, of one oemerit and
two mudbrid: rooms, Although the houi-e was dean"
we were surpnsed at her c111ldren's appe.lrujce. They
were covered wlIn dirt and wore diny. rumpUe.d\
dothes aoo no shoes, The afflicted child was suckm~

on a broken mill: bonle wiucr~ was splayed wnh Il1Utl
and caked wnh dut and old mill: The mother to~dI

us the SIck child wa~ suITenog from olarrhoe.a, He
appeared listless and w1thdrawn She uid that for
the past .2 weeks he had been vomiting, had I(Ht
weight, and suffered from chapped hps. .dine", sbrt
sunken eyes and mfected ear'S., HIS abdomen was
swollen and he was refusmg to eat
. Thl: mother to!d us that she had been pving her
son buffalo milk, but as i'lls bouts 'M,n diarrhoeJl
continued, she thought and was advus.ed by nel!h·
bours thaI buffalow milk dod riot su~t hom, Thetdert.
she slaned govung hlm powdered milk (lSDm,U). Ulrln
his condnion (ailed 10 Improve, She then changed ~m

dIet. and at lhe ume of the mlervaew w.as feedmg hom
whatever she cooked for the famdy doapaul wnil
CUff)'. vegetables. nee water, teJ. boiled nee wnt~J

su~ar. water and mIlk. When hIS doarrhoea became
m~re Sl':vue, she gave turn ms.e watu. tea and N,m1r.c1,
at the suggeslJon of a physman. The doctor had
'forbldden' her to gIve hIm 'hard' food (sohds). but
she gave her son everythmg he was willing to Ut. She
had also lned her own horne remedlJes. lind was !Jvmg
her son a boiled egg every day, whnch she would keep
an a trough of waler o..ermght 10 make the egg ·'CoM.·
olheTWlse egg IS a "hot food and! hot fooos ale not
good for iiJarrhoea"

The mother told us she bec!me exuemeiy diS­
lressed and ujllM:t when none of theM: UUlments
appeared to be cunng her son. Her chIld seemt1dl to
be but "hangmg onto life", becommg mcreasmgUy
"weak", "debihtated. and umnterested m tus slllIr­
roundill1!s.,. He was so weak that he could "neither
Cry out loud" nor move wnhout aSslstancc. He 'JIias
,.~ hSlless that he did not :react te the beal of tine
blanne, sun". (The child was lymg In the sun m tin:
se,,·erei".., hot weather dunng the lime of ahe mtca-new.
and he- elld not mo\;e until the mother moved hum.)

The mother saId her neIghbour, on seemg hu dulrll'\
condilion, suggested she take hIm to the rural hullh
dune (BHU) At due cllmc. they advised! her to take
him Immediate!'. ao the Ho\pJlal in Rawalpmdi at
:s.everal hours dist:mce by bus. Another neighbo'llll'
womaln who saw her $On's temble condiuo;n
suggesaed sile go to ;(I dispensary m a nearby \;lii2ge~

which she iiid_ At ahls dum:. they aHso recommenoed
dua $he take the child to the hospital m the city; sltue
di:dl 31l'1liJI the dui!iJ1 was treated with ill'llJl'OCtlons. gh.tto~e

dnps and rnCdlClnes, Hu, CoOn,htllOU1) ~tJiru to lmpr<o>"e•
and she relurned home. fedmg utnsfled

Yet, once agam het SoOn haill! detemmued. an-d tM
tw>ulS or dllurho-...z recurred!. Hu. ··whlle coiourro
stools'" mtre..ued I\fl frequency ;a:n~ ..where...·cr b: sal
hre JNlUtd stOO~s" The moahtl1 aoid U$ thaI sM
btg.m to reahmk \,.,h.11 mlghl t¢ wTOfig wilb b:r Wall.

to suspect that her s.on tu.a: OiOQI..f'C1lI a P'Ouluawan
(shadow), She iklaerro Mr appro....'h 10 treating flis
IDIne1.s and rece:llly tool: bim to a ho~}! shrine fOIf J
coros,ecl.lllvt ilby;Thete" she bAahe>dl film and finally
Uj,! away hIS shHt. behevmg that through thij, treau·
ment abe fNJ(citglf*:J1'ffl (:~h3dow) had bun ellmmated..
She 5.illugh· OIJtt a lhiabm whct tr~Jlted the child; and
j,he burnt! an oiYe-dlahread of her son'! height. to rid
rom of ";"j e~i11 spell$. Wfll'ttv fillilght hJl"~ affll,ted blm
iind 1C1Us.oG hiS dhlre$$. She toM! U$ how tfle aJlIfe-.ad
umm~mately flam1~C:" 1Ill(Jh,~;lIl1ng Ihaa the e..l1 spciU
w.tLJang dm"tl~ iQ'l't' She fqJ'IDo'Wil:& tins ntwl wnn
.afT,omer. and look s.e...-tn ledllcMitC$, thrce pmdl.es of
s;!J,ul, 311id some alum, whl\t!l. sfr1le rotated over the child.
Sbe threw these thmgs mao a bummg nrc; the chiEtes
ga~'t off' a pungena odor (in~jilIC3Im! !twill c)ie) ~nd ahe
alum swtUk& up and reftt1Cted tM face of an c'lId
k.arer_ She threw the aium m the aile, an& beat It

se..-eau Innes ""nib h·er SllPpeW Her son's condiuon
lf1i~odI to Impro1i't After s.e\luaU da)s. she Icok lum
bJd: 10 the hospntal where he was readmlUed She
:repened ti1.e rmnals onu agam. The child lmplfolled.

AI the bunt ott our stud)'. her son's health bad
<CIgDm dtu:nor3aed This mother was, GlIsuaugtu and
et:lI1JilllJ$~e& bl' Ines.:: dfaru HI' cure her chi2d of hLs
dU3trlfilnoea and nil neaUth NOIIl; she was Itopdcss and
fe.arful ht wound (he She $.aId she was a poo;r
woman. who eame& hu k'l'vehhooo by callIe an.ol goal
llu~rding. Her husband who ....;1$ worlcm,~ In Karadni
"-3S ~iellchf'l! Mif only 100-200 rup«:l. per month
~ll~ tnan U.5_S 10) She ton& IIU; Ihal she did not how
w'hat she could now do (See footnote on p 1(43)

The findmgs frem this smd~' suggcsl thaI relali1rng
allllal~~s.es of local cultural mooels of dlanhoca1 m·
nesses to maternal emollonal responses prow,des a
dISIlJIllL:II ...·e perspoctllo'e on the treatment worlds of
mOlhers and families as thc~· I(:3re for children aiRicted
wuh dnanhoea. This approadll has the poienuaU 10

cnen,j analySIS b<eyono Ihe uadmonal belief an1li
p"racucc models oJ much pulhhc h-ealth Ksearch. an1li
budds on Ihe nnno"'all1ie wor~ of ~rcher:s sudu
as Natnons and Rehbun (Ii ami! Farmer (11] among
othus. Our study higblnghls mothers' mlerprCb'lie
pro«sses as they ~d: 10 malee s.eMe of childhood
duarrhoeal epusodes thaI appear rcS!stam to lll~al

ueuments and loom as ponenlD21Uly gra'lOc anc Dilfe­
threalcmng disorders.

The importance of sWd~1ng 'Gnarrn'l1¢a" noa onY)'
as a discrele dlM:3Se renlUt)' b.ilt as. Oli $JmpUJm off
Oihtr local illn~ss cailegoh:sa!!0;1.Iis us access to t»t~
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interpretive processes. The shifting array oi popular
illnesses which Village mothers recounted when they
spoke of disorders that C( ,Jld threaten the lives of
their children illustrate but one aspect of lhis prcx:us.
The case accounts. short vignettes. responses to the
survey questions and in-depth interview; all indicate
that mothers use Icx:al illness categories in a flexible
manner. As they seek to make sense of a child's
symptoms. of an illness episode. of the unfolding oj
a dIsorder and of the efficacy of treatment. lhey
adjust and reassess what diarrhoeal and associated
symptoms mean and redefine what may be the
cause and category of the disorder. In the case
described above, the mother reacted to Ittommen·
dauons and 'diagnoses' of neighbors, medical pra,c­
t1Uoners. and healers. a1tenng home treatment and
medical and spiritual remedies to address each new
diagnostic mterpretatlon. As her child's illness
appeared ever more grave and resIStant (0 treatmel1ll,
she began to remterpret his disease. assigrung his
illness to first one category and then another. from
diarrhoea caused by an inappropnate diet to
parcharwan or 'shadow' to 'evil eye', When inter­
vll::wed. this motber was in a Slate of ex.baustion.
confused and distressed. and fearful that her son's
tlIness now only portended death. Popular illness
categones are thus beSt studied m proctSnaJl terms,
as pan of the cultural repertoIre used by mothers
10 responding to a child's illness.

Ass!gnmg an illness episode to a particular
cate150ry may orgamze a mother's emotional and
behavioral responses. including actions onented
tov.-ard seeking treatment and hopes for inftuenc1lllg
illness course. In addition. such categories maybe
assigned retrospectively. as mothers attempt to
make seilse of theIr child's illness and to Jusufy and
explain thelf own actions, to themselves. to then
km and neighbors, as well as to the researchers.
The presence of several generations in a household.
as was the case for 56% of village families and 29%
of urban families. may also shape the interpretive
process. Project field researchers suggested that the
wide-spread reference among villagers surveyed to
'ancient' illness categones in which diarrhoea is a
symptom rather than a discrete disease (fable 2) may
be explained by the intergenerauonal culture of the
extended households within which people restde and
care for children.

Maternal emotional responses to childnood
illness appear at least partially fonned by particular
etiolOgical and descriptive illness categories, with
those illnesses associated with severity and high risk
of child death most evcx:ative of alann and distress.
However, as noted in the analysis of the survey data
on maternal distress, maternal emotional i'csponse
IS also organized in relation to previous experiences
with illness and death of children, as .....ell as to the
current life situation and the ability of the mother to
resoond to her child's illness in a fashion she belie~'es

wili be effective. The underlying pauctly of material

resources at the disposal of many mothers who are
attempung to raise their children and care for their
families In the context oi poverty and need also
organizes maternal responses and levels oi emotional
distress.

We iound that maternal experience WIth previous
child deaths not only influenced a mother's emotional
response and interpretation of diarrhoeal illness. but
that such experience was assCX:lated VIlth treatment
choices and help-seelicing 10 an IOteresting way. Newer
treatment options, I.e. Nimkol (ORS). (19) were more
commonly used by mothers who VIewed diarrhoea as
potentially life threatemng and who had previous
children die. This rellationshlp between interpretation
of childhood disease. maternal emotional responses.
previous experience with life threatening illness.
and mothers' help-seekmg behavior and choices of
treatment warrants further study and analysis. The
relationslup also suggests that mothers who have had
preVlous experiences VIlth children who died because
of diarrhoeaJ disease and dehydration and who readily
use ORS may make excellent child health workers
and ORS promoters for their lcx:al communities.

These findings suggest caution and have impli­
cations for future efforts of health policy planners
and researchers in child health and maternal care.
Simple linear models relating maternal beliefs about
'diarrhoea' to 'home care' of an ill child may be
appealing. possessing c1anty and apparent usefulness
to campaigns designed to educate mothers 10 the
treatment of acute childhood diarrhoea episodes.
Yet. studies such as thiS one suggest the necessity
of recognizing the complexity of mterpretive and
emotional prcx:esses which shape the care of children.
the existing cultural and matenal resources to address
childhood disease. and the strengths of local knowl­
edge as well as tts limitations.
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eauca'tion iof 1'J:loduers. :$oJl:io­
eiC~nomic :actors 2nd _~I\.II:ri­

tiornal status an ~he i~ciie~ce

of diar:r:ruoea in· .chi ldrr £n. A
total af 595 caretakers of ;£1
childre'l1- belo~ tohe age of )6
~onths v~re incervieued. ~bo~t

9YZ o£ the respondents vere
:lotliue,rs:!he survey :re'l?eal ~Q
tha'E- a:il!o:.:: );: chilrdreZll ...·e=e
suife~i=g from Giarrn0ea at
the ti~~ of inte~Jie~. The
<)\"e ran aygienic conciitio~ fOi
50: auousenolds \;as ?oo:r Oniy

*' ?:'imci?al l:wescigat'or/?roi~ss..:o!' ,:pi ?~~~o:'CJ~·. :"'L_.:· ~12~iiC21

College. Ravalpindi •
.. it 'Paicista't\ ~edical :\esearc:a (,lJilUllll:;il (?~C.)ntl:.!.3e. ';t"':'tV

~edical ':.JIl.lege. aa~ai¥i:Uic.i.



For the idleUlllti: ic~=iltll:ll ~i

j2m.ilies ~JLt~ cc.ildre: of ::;e
re~uiNd_ age grou?,· ~c.e

beadmmen of urban set=!ecer.~s

(sluns) anm ce~ers ~! =~e

union coullll(cils ~:1l ~:'e '[1lll!;.a!

areas (villages) ;;,e:!;c; a,??1rc.a­
cited _ to Cbt2~~ ::i=i~:i,!.

records of diuilc.!''!!~ :::~-:.; :5
Gonchs of .age. 7hese: =e:cor::$
~ere oue of da::e a~d.

inaccurace, so local ~nliOlJr­

lllla'Qts espeJCiallj"_ .-:::'ildren
served as 6Uides ::0 ~c.ent:::'':y

'This SI~U9' deals vith t~e

cultural aDd envircDaeutal
as'j)e:ct,s rdated to «!lanboea

- J~~h particular ~pbasrs on
hygienic: conditions :'1J1l house­
holds, H.u~r2c:t taus aaeng
a=otherslJCau:ukers a:::d sa:ui­
cary comlliu::tons ot ::ouses .!n

_ the" urban an.d. rural areas of
.Rawalpindi iluud hlat:tabad.

, -.

In the developing coun­
tries di.,arrhoeal iCfliseaslIe i ~
one of the, - major - cause!/; of.
death in children. In the
third vorld, each year an
esdmi'"ted 15 ~ =.tIlton cbildreQ
suffer fr~ci ~iarrboea. out of­
these 3-18- million- children
die (1, 2). In~tb_ese countries,
diarrhoea-is responsible for a UJrb~n (slUllliS) a.:11l1 rural
quarter to half of al1._~eathsJ:·""'}'. (vi-U.ages) IC01Cm'lIUliities located
in children under 4- years of 5-45 idlctc:ereJrs frotlll due
age (3). In rC!JkistaD.'~ ·cbiJl.d-· m:etropoU.Jt<liJll bJouud.1r.:f.es of
hood , diarrhoea . caus~s ~' an Rawalpindi and .hlara.abad .vere
estimated 3.00,000 deadlts per selected !lo'l' tMs stu:i·". TMs
year (4}. It is frequeu,tly vas conducted betyeen ~~e

associated _ vitlb poverlY. com::lhls o!_.hme and SeptecrioJoer
malnutrition. poor hygienic 1988. _as ltiiarduoea :'5 !::Ol1r~

conditions an~ lou socio- iCoc:mon dudng the .sOlt .andi
economic status of_ the numd season. (due C4ty ti!:J:e
fami,lie~ (5). those bel;oaging cellmfperat:ure's nml~e«i ~elt~een

to the under-developed au:eas -:m-45° C).
like slums and villages are -
more suscepcible. Of the
several interventions that 2aY
reduce diarrhoeal Doroidilty
and a:r.ortalicy. the Uilproveneoc -­
of vater supply, provision of
facilities for the disposal ~f

2!xcreta and maintenance of
g~.?d hygienic condici.ons are
?articuia~y i~~or~an~ (6).
Therefore ·for control "f this
scour~e of developing coun­
tries, ~n unders~anding of the
extent of these ?roble~ in
different locations is
required.

DmlODUCTIOB
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The hygienic: conditions
of al~ost haH of. the
households vere poor vnereas
32.3% of thee had sta~stactory

conditions and only 181 of
nouses had a good hygienic
state_ The· severage. sa1llli.t~­

Cion. ~ater supply a:ui toi-Iet
facilties vere . generally
prilmitive. as onli tve of tr.e
five urban settlecents of
c.omm::w:dty had seve.rage lines.
AIle.ys. fields anlli inadequate

'households havi:fig such \C:>',jf~­

d.ren. Ihe int:t'Nie~S vere
conducced in the local dialecc
--(Punjabl or ?otonari). 'I.aest' R£SM.TS
interviews were based on .. --
questi.onnaire "'hida de-alt \,-:'th •. five- hU'l1ldtred a~d ~ine:ty
hygienic conditions, current five-houseauolds ~ere: surveyed.
es?isodes of diarrhoea.socic-- 'of viui.c:U 2(()HOl \:ere located in
ecoQomic stat1Us of households our5'a'lll a1f1Jd J95ilV1l t1I~nl areas.
and educational status of the .. [n UllDst olf t:hle rcases. tbe
respondeQts. A total 6f ~95 .-',:;: :respoodents vere r:tothe:rs'
households vert' visited. About:";~:t (95 .. 8%) and 171 .,S: of thea vere:

'""95% - of ..tbe re.sponde,Qts, v~re : ~, 1.11ite:ra,te. He.m age of the·
mothers. '''''respondents \la,s 29.4 years­

(ran~e: 13-80 ~Iear,s). AtouI
oi 141 ~bildren 'Oe10,", tbe age
of )l» contbs -vere found. The

i"':'anean age vas 18.3 QOJmt~s. MCI-e
than half of tbel1ll vere m.al.es
(56.4%). At the cime oL
interview about 36.8: cbildr~

rllet'l!: suffering ::-:-<01:: aUlL episode
of .. diarrhoea.

-,
The _ hi:lluses vere catte--

;;:cO=ize-d as having "goed"
hygienic condit JlODS, if-tbey
~ere found to be" neat ~d

clean 1I."ith pr'oper ventilation _
and <drainage- sy,stem. Moreover
in such- houses. tbe streets
were, ride C1,nd paved., u:be.
livestock w~s heused in proper
~belte-rs and the children were­
veIl a-ared for and neatly
dressed. Hovever. if tne
conditions·were found concrary
to the above mU~IllI.ll:ioned

. cri~er~a. the hygienic condi-- tions ~e're catagorized as
"pOOT". The houses vhicb had
hrgie~ic conditions in bet~een

these t~·o extremes vere
consicie'red as "satisfactory·'.
The nutritiollllal status of tDe
ch.iloreu. \:i'!sassesed accordiD.g

261.
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latrines concinued-to serve as
the only type- of toil'IH:

facility ior -t:he :utjority of
population (fig-U. .

Fig f.

• ;1?~.r!fF1l1l\

r:3 tATR~E ~i K1JC1SE

fa v ....~C~!NX SYST!M

II
II

~

The .:o~uni[y

~acer ~as available
thi:-': ~i householrls I

po:ab!.e
to one
'Woerezs

262

al.S: ur~an anc 6% village
housenolds o~:ained .ater traa.
s:~ea~.~ive~ or ?onds(Fig-l).·
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• ~111Y"iil.1iR 1N1O.IlS£

[] ~aP"lrlll
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C IHJWD f1J""P

-is ro"'lNmm" ':".iil,~ Msllillf

(] u)-:'1f6S(P!OlIfl')S; jtlf.tR.S"::J.:i"'M~

Ii
II

Due to poer sc:nit.H::':Jin,.

good hygienic: cor.dit.ior.s "...l'e=e

diificult:ro .=auut.ai:l an.Q ,31.

signi:icantly - hi5ner ?rev,­

~i!t1lce of diarrhoe2 -;.;as

ooser.l'ed in t:nese areas. Out

of ~66 children ~it:n

'::t>e !.o~g:,~~ ::Ji ::.::i:'ies ::':'''/:':1lg

?OG= '~:"~£..~ij'Ui:=' ~01n::itio::s. On

:ne OL~e~ ~a~~. t~~ ?ropc~~io~

of cc~l~=~~ ~1:~ ~iar=~:Ji~2.

~as ::cr:k::oJ.y iov (1 i . 5:) in

housenol<l!s io1i:frn gOOG ~::i~~ni:
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u'1rIc,.iii,tnll
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The fa~ly ic(:,QJ=e w.as
abc iOJae ct d.-e U:JlpIorttUlt:
f.aiCttOi1r:'i • ass,odaud vitb
d.lar.T~Clea .utJ.OIcg cihd1.1il!lren r iit
"'as fiQiurt1! tut in the liOJV

il.~JoC:'Clme fa.miUes.· '*0 .. 2%
,cM.D..'dlr~m veresuJflfeV:1mlg hlOtUi

idI1an:il1loea totlhler<t:<1s ClldI!l!llllle
f.1Jil!C:o!Cl.\! ·f;~.f.ll.es b;,lId lSi.]:
dd.ldren sufhll.'Ullg. - 1fll:'c-~

1lllJl..arrh(tea. h ~~at'.at1ve.l!.1

lev tf'rclqjuell.1liC1 U\Ol~) lll/f
dla.nil1loea 'l.I:31S lfoWlld 3mlQIc:g
clhildt'en- IjJlf lbill.:gb lDlCiOiale

bal11es. n<libh~..n ..

FAHIlLi nU:iOJMJe' VS J,V JI:.n.S.E:OJU- AJ.~iCIJ~C c~.n.IDJIiUS.'l

':1 - 13:)

_._",
;I!'le :'-' '-'- _. •Famin- . LOJ" ~ Riddle 8..itb.... fi 1r'otaJl.

i.e N° .,,_~U\lll tiOJ a(QlOJI() • .a(00 a-1110'00 ;. 3liOYDiiJJJ, .._-
a f::) rat UJ 1lll ron llli - r:)-

[))unii'H1J4~a

alh>se:nt: 2n:7 C59.8) ZU (di4.w 9) J'l (8«Jl.1QJ) 416'41 (6).))

imiarrlh>.oea
iPreseaJlt !L46> U~ij. 2!,) lU,Z. os.n 9 O!\!}. !D!p 1519 06.1)

"-
tot.all )163 ~JlijDJ) .J1.S HlOiiOl) &116 ( niOllCl) 1:30 (W~)Ji

It vas also fOlllnd tlht&J it

S~.,4% of lov iUlc<!Dme ia.mU.l-es
had iDoOJr hygienii.!c cO'llldit],<OIDJIS,
and a higher incide'lllce of

ciii.arrihloea. Only Hll. n: lcq,r
Ji.lllliCiOl~e iatilies nad gu:rcG
hygie'lll1l.c iCiOl'lll<diilt :'IOiUllS (iablte-"li ~ •
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It was observe,d that ljlJoD/or
hygi1!'uiC c<QlD,dlti<QlDS1liU~re aJl.s<Ql
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lhi'odLds ridu P,Q~I' ~!iyg.iltmdc·

ll:<oodhillllillllS U;.&ib,J!e-5Ji.
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'The hy:s,h'm!c ·cflljlll~ltilOiallS

p nay aD iJ:Il;Dcrltz.allt !tole bll tllu'e.

'OCClL'lnewce o! d.ianlllliQlea.lClhdLJL.­
orellll o! ltt\.C)t'dli.ers vtlu'Q) Ikee'p'
themselves ·.ud Itbdr dlliJL<Lilrelm
cleaTl. GlJ!toGlJt:ll"ly va!sihI _Itllull!'

llllt:ellllS JLls allll·d keep Itihle 1!TI'!lH\ll.'s;I!\
neat: .un,t! tii,dy at'e lles'Si like lLy
to de\lel,op_ 'ill,:(,anihl,Q1ea n, .:lli'Sie2J,se.

Th:l.S aSisiIllc:iLati'ClIlll is bec;;JjIU'Sie of
the f:z'ct. Itut: eaJlt.erog!lalttlu,o;g;ellll~$

ow:rui.!;h iC.il'lllSe diiarrlluoeUl
~SihigelJLil. f.. ,c<Olli etc.)
flourisb U1l. poor pers,t1'll1al a.llll,J! .
GOtllestilc hygle.ariiC iCollll.'l!li.itiioalls
~ Hll ~ • ;,(e !o!lm,d that 182. j1t
c:nlLr.dl:rell1 :5iIUHerii.llll'g Jfr-<w~m

diarrhoea beliIllllll.ger.dl to
hOluseno!ds. viDere hygienic
cOIlllr.dl.itiOlll15 were. not g<O<Ol:dl. 'lrllnir,;
sltr-ongly su~gests the need fo~

a ihet::er umdler-stcmdillllg. atCliOIra~;

QOltihe:r~. of tiDe bellllefits <of
good ~ygiealLe. ''!rbi.s C.3.Illl. be

aiCue<;ted '!liMy if l:l.IClt.llllers3rc

Other ~~ect$. ~.llose.lly:

ndL3tedl t'l) it~'tie Ulidflfellllce of
<dl1:ir~ltuiQlea. V;t;re the s.uUtary

- cOllll.ditlollll.s allll.d tbe vater
su~~D.1 s1st~~. ~e o~8erved

ttllllat ~ost of it~e houses 10 the
~tu,dl1 aU'<ll vere J!l,1IJlUt idlose' to

eadll otillielr O1IalId l'H:hd priOper­
vit'allltl1l.atJolll.l. 'The. sueets vere ..
lIl.Iarrcv an<Lil ~Illl.,aved. lbere Vere
no p'top1l!'r <Lilraiuge' a.nd
sev<erage ~stteiDlS. lIlDl urban
Jlreas 1'9!. 5% fulolllseholds had
vater' hd.lhhs ritMn the
1!TI1l)il.lIses. vlhliLlI.e tm! ltlbJe villages.
ltibJii.$ !:ad.lf tty 'lias ,n.tiJlabll.il!:' tlO>

.:n.5i% of ttfull!- lllJolillSes. 1!'he
'tciLler t';al!:iU,::'tt:],es riftOW:D the
lluOIW'Si;fS 'lIe:::-e als.1Oi SC01ITce. zs
:&6% of will llage ho~sd:(!l,.n.«!l.s and
34% lOll 1I.Il~illian sliwa l!u<ntlllses \'JIsed
open iid\tfs. fo:" It he- "qnJrp:ose of
easing itlhiil!!lnSeJlwes. Jrbie jf~eltal

C'au.er ll~riLc;: iVll due op1ellll.
priOl..,ii.irlled ,ll s\'JI\'JIrr.::e (J)lf ltiOla:tllta­
mlill.2ltiLollll [or It;'e 'lI1h:illlie COIll­

am,it}·. i,ju:iolWs sltudiies have
sibJO'loml 1tb.·n~?JI"<llI\(eale'lllllt 1DJi
vater sil.lI?gJliy and: _ ,r<Olper-
faciU.u:ies ioc t!ll:e ltiii~posa.lL iOlt
eXClrelta CCUlI lliie::'::Jli::e~l redlUlce
It~e ir:iarriil\iOle~l o.{(J)U"~iciitt:1 and

I::iltllnCiJit:y :ra:tes U a-B).

n'l!'Sf!'~-:tlU!lJ!.tt"lCiIU:thllu~.QI \tIM,l....
drt\Q _vete ~!lJ!e' ~!t~au: t<OJ
<diseaiie'$ f!s'Ped..aUy Il!IjLat't"Itu'Olea
"ltl d.ell.r udy lJ1~('s.

olScuuSSlOIi

Df.anbcea b tl!JJe \D),QlSit;

(:OUllDCIiI1 UJ..oess iOlf (:~l111.il!lrtf!c .llllll

due .de<;tel'QI~licg (:IQlwultes. [t

is· a. vell eaUlblJl.sbe& bclt
thAt tU,attboeal IIihea,soe' 1.all
dLi,lClreall is d,lQIaely ubte<dl tOl
factors such as. sac.Jtat!cUll.
il'lyghllll,:LC iCOG41tl<ClJa:li8 Uld scd,o-
~c'PJIll101Zli(: stattllls COif tbi~

JrHlJlUsel!JJol<ds t,c RidJ they
bel<Oallg {,S.9t.·

~eUei'~!Jll1Ulit.:allte<d.1iber vJl.ll
t~~~ ~e ~~r~~cli~~rd to lea~

..1I:1I..d! pu,e::: hit lhia1hdiu. vniidu
nrduce' <&Jl.arr~<OIeaD. U.ll~iss.

~'irue Ol>lep:.eJr s<OliCilO>-eciOIalIolJUc
iCondition lOll Itlhie Gu<Olusem;tt»lI.d vas
f01l.llod !to lbJlI~ a.u:Jl a.mvanltage. Hellce
tibJan balf of ::Une d1U.l~ren in
fac::i.Jl.ies v.,:'i::lhl ~IiJ;V ucaute V<l!:r~
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su:!ering fro: diarrhoea t

whereas only 20:: "children of .
vell-o:f families vere suffe­
'fJi.ng from this disease. 'the_
nu=ber of =alnourished
children vas 1%ll~re :tu 10v
income households" According
to reacham this predisposes
tbem to core severe and
prolonged bouts of diarrhoea
and to 'nigb.er tau.lity rates
( 1Z)"_ 1. It vas also observe~

t~t low inc~e households had
a greater probabill!t)' of poor
hygienic condhloc.s and in
suc'1;! condit:loDS about 55%
childrens . ver:e calnot'J.sbed•.
iois study ideDtifies an 4r:<£.a
01 concern an,d calls for em

-j~e'tU·ate _ need for the-
:i.;"!plr:ovecetll: of hygienic. sani­
::z.ry and overa.ll socio­
econot::.ic cOlllldi:.:ioD.S of faai­
lies belonging to uncer:­
oe,,"eloped ar:eas"

CONCLUSION

It was concluded {r:o=
tnis sruoy that the incidenlce

- 0: drl.l.dbood d iar:r:hoea v.a6
:closely related to . the
rJygi~t:.ic condit.iolllls of house­
nOlles and due e-ducaticnal
stat.us oj( the cot'her:s. Kor:e
tna~ b~li of the chi1dten
suffering ir:om dia~rhoea

helonged to housebolds which
had poor hygienic coodit:ions.
About 85% cilldren suffering
irmn diarrhoea had illit.erat.e
!:~the=s_ }II.ajorit., of calnou-

_ :-isbec driluilreml (SiS" 6%) vere
:ound in t.he households wuc.h

had poor hygienic conditions.
Therefore. there is a need to

_educat.e the cothers about the
benefi~s of good hygiene" The
icprovegent of s2.Dit.ary
conditiolllls aod vater supply
syst.em CaD also help to reduce
the corbidity ra;es due to
diarrhoea in u~derdegeloped

areas.
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SJU

EB'ed of Antibiotics on Food Intake and Absorption of Nutrients
for Children with Diarr'hea Due to Shigelill

Abdul Majid Molla and Aytsba M.j£d MaUl

Dianbea.l disease Is a major cause df mod:l~dJl)'and moor·
talil)' in de\'dopin,g countries [I). II tw boe:tu estimltod that
524.000 dea.ths that OOCUI' annually Vt'l)ddwtd~ amo~ dill­
dren ale due 10 Shig~lla (2. 3J. lntidion with ShigtUa Iwi
a significant nutritional impacton chiJdrm. ClWdmt who~
bospitaliud boc.3.use of infection with Shig~Ua bad proltin
los.s [4. SI. and stunting was obwved amoog dt.i.tdIt:n Iged
5-·24 monlhs who were infet1cd With Shigella In rural BIn­
gladcsh (6).

The use of antibiotics fur Itt.atmeot of childlen who hIr~

less-severe infection with Shig~Ua is conbO'i't:rsial. The pri­
owy purpose ofusing antibiotics for the trelImen.t of inf.ec­
tion due to Shig~lla is to reduce morbidity and mon.alil)' &5

well as 10 prevent oomptications. Ow from n:ce.n'I. studies
shaw that the duration of d.iarrheaJ di..~ is substantWI)'
mduccd after pzIie:nts are treated wilb dIixtive Ultiotics (1" 8B.
Sevual studies u..-c shawn that ampicillin and trimethoprim­
sulfamethoxamle an: equally dfective for trealIneDt cldysen­
tery due to Sh¢e/la [9. 10). The presentstOOy assesses the
effect of t'RaIment of shigella infection with an antibt06c to
which the orpni.sm is ~sscqJtible on the oomumptionciffood
and absorption of nutrients by t\M) groups of bospitaJilied
children.

RqlriDrsorClOlftS\P'Cdtnce: Dr. Abc.tlilM&;id~. ~ofPaedi·
~ The Ap K!wllflm~1ryH~t.'I. p.o. 8m: }SOO. ~IIlbWZl RowII.
KzndD·14SOO, PabtWL

~.,~~ l"I;.1!Golw1 CJ::SU'I-SI
C 199D by~~llyd~ Ail.! ~I',pa.~

O!62~l}tt)(l'2-1OO5lSm 00

ltbtt:rilh and MdOOds

'This uwy \\U carri~out in 1M unit fof' melaOObc studie$
ollbe IDtenu:tioolD Centte rot Di.lftOOeaJ DUea.se Rt.seaJth.
DhJtb. 8lnglfIIlbh. hom 1985 liuoogb 1986. 'Thte rtsealm
~ 9/,'&$ appnMd by abe committee on human ethics.
I.Dll tniJrmed coo.stnt .'1$obtilintW from 1bepaticms'parents
or guanti'lQ:S..

fAif.Ile dlJJdma agtd 1-5 )fun; who presenlCd with Kute
blood)'. mucoid dW"rb.eatJf <48 00un" duraticx» f. mild to
mcdente ddl)'dratitm. abdominal paiD. and Nr Viere in­
dudled in the study. Male childRn who bad se'\l'ere dtb)dra­
boo.,st:\ae~. high fewf C>102~.ord.inical sips
ofo1her illoe:tse$ md.a lUstOf)' of'priof trealJ\lllent with antibi·
00c:5 w~:re cu.loo~ from the stUti}'.
~t!dy flftu adm:.i:Mioo 10 tbe hospital. I specimen

of stool obWmd from me parients (albeltl was .w:lt 10 the
lI.boot01)' fOr enmin:rtionmdcuhure. '1'be results ofmiao­
:soopW: cv.minalioo of the specimen of 5tool wae available
wimiD I boor. and the results of cuirute. i.cducIi.ng, «e.su of
antilbiotic semiti\ilty. wen: obtained wlwo 48 boun;.

P4l:~wue proYltionatlly dJagoosed as baYing shi.gella
dy~y 00 !he basis of dinJcaJ signs and symptoms and
RSlJm ofml1t:'1'OSCOpk e:umia:tatioo ofspeci.mtem of'stool. On
the IbaUs of these crittrit. pabents ",ere a:ssJgned to either
cf tno grovps.. designated 115 mild and sevae. accotd.ing to
tbm dUgDosis. Children who bad fe\-e:r >102I$F. sa"t!e abo
domitW pain, clinial gPS or lo.Uci1)'. and >20 m:I blood
cellli (RBCs) and while bklOd cd.Is (WBCs) per higb'Jl'O'4feT

fie'Jdl ,,'tie a.ssigned to the severe group, 'Tbese chiJd:reu wrue
treated with antibiotic:s and wac rebydmed. Amptcillin (100
mgrlkg qj..d.) was admin1waed smce Ibis was the most dJiec:-



'Tabk I. Chn'r...\\ll W'X4emun or JlI.u~'MiO wrth m.llIdI (I~ U'\ltllt

~~"~I~_mf~tlO!!~Iltne-!f *'lf~i~~~O~~.-:-._

"-'tut 'IV~ ! SO or
lI/lltI;~ I!O. «S') cl ptll10U

prt~ lr.nalIt
1M udJ IfO'iiP

cWJy ~~ rogbef fer the mild group (680 mL) tb.M to, tbe
~tvete group (21~ mi.} (1' < (25).

Some of the reDtvatn leS\J!U of laboototy tests perfOnned
on adm1ulon .aR pmenled in table 2. 1be meaD Dumber of
Rf'ICs and WBCs in the stool \\u lUgb.er 'Of the severe,.." lip

(,'7 md 83) thanfof the mild group (16 and 12). The electro­
iyU: IeYds wt.te ~imilar fOr both groups txCefil that the SCfICfe

Mu"'! St-t..,
tl!lO wilbt/Ollm) ,~~

(IN WI 111.\1 ~ - 9» P't~

19.5 i 110
teu t 1,1

S·'"
602.1:

I no» s qS~'

1 taO)) .. (.to..»
2~~ .. (44i

II: fMj) lOJ»
2 ao~ 6 (67t)

MlOJ t ~ 210 ± 1s.G <,ens
5(lC :1 311 us ± 15,~ <,ms
..~ j: NO sa :t 98 <,OOJ

16 :! 2,5 :2,S :t 3.4 <,illS

~c 1: II,~

9,2 :i 171
9-20

toot6

AJ.'C: ~m\'l~

fWy ..'tlt1J»I ~li~

~ bt-fcn: ••I;SMC!l (/Ill)

'e..'"Ill~e q"Fv
~1ll"',~0lIl

Fnu
~Plm

VIm'_1l
1)'p1: C}q 6tmfut:ll

l»tAliAlll ...~ bA~~ W m~~

f 11Jl'Jk \t!LIood Itllld Cl:U4l."\4tl;

Silc>oil IId_! (rAU
DIy U
1b}2
!>My.3l
AtIW~ f6e D-:t'i'~

live anb'biotic ustJd for treatment of infectioo wilh ShigelltJ
at the rime, Pltitnts who appeared bcaJthierI~ to elm­
iC'#J criteria and had <10~ and pu.s celli perhigh·~;
field inlhcir fpeQmenSO of stool atid }ea;s blood aDd muws
in the"00' wm:: amgned to the: mild group and IUlCh'td only
rdI)dmoontherapy. Amr patienu in both grouJK~ mt­
tiaUy~, Ibt.y n.ttived food tbM1Wplrt oJftheir !ob~e
diC'i,

The next morning I l-bour D-Aylose absorptioo ft$( WAS;

admUUsteftld following an oral dose of .$ g of pe:nIOSC (Ill ..
1\w.oty-foor bours after admi"iOD. a12-bour twanoe mMi)'
WURarted. Patients were fed a S-g oon.abiorbAble cb.anxW
maIm "Uowed by. measured quantity of. famik'f ""1..>1:­

based meal. which was off-mdad libitum by the mMbm.l'be
first tppelJance of this marker in the patient's stool ~u con­
sidered 10 be the -0" hoor of the study, From that poin! on­
ward, the int.a.ke of food and fluids end tbe O1UplJt of 5.100!.

urine. and vomit wen: reroroed for 12 hours. All the end of
12 hours. I seooodmarter 'was fed to the patiavts" and $.1m­
pIes were roUected unbl the soc:01Xl matter appeared in Ithe
patient); s,1001. at which time the study was diKontinued,

Specimens of stool. urine, and! vomit Voae ccDoc:ted at
8-hoor intervals, weighed (up to 0,1 g wa.s uud br :.ma.I)"lis).
and sto~ al -70"C until the time ofanalysis, At a ltte'fdl1::
aU samples of stool, food. and wmll were~ Md
homogeniz:ed. Aliquot waples ,,'t~ arJtlyud b 8lOOlIMS

of &1 and nitrogen and number of t:alorie:s, wbkh. Ule e:ni­
nwcd with the UGe of 5Unlb.rd metbods (12. 9.3) .. ,slkmplt.1;
ofurine were tested to estlmale the' quantitati\'e iru'keoffood
and absorption of nulric:ots,

lbe following fonnula \\'1I.S usa!! to atlo.dm the.b~

lion ooeffictent:

TaNtt 1. R'I::1Uhs 06 blN>"UOf)i' InU alllbt ti:me Cl'f admium 10
the~ fc' fllll1icnts _nh mild or 'Ilt"-efe s1ugdb inCectiom

!lfeu 'tUne ;it SD 0'

lIleamllitlo. €Sl lOr plItJUU

~. 1lI!t:bt4l:led 't3rubUt
foll'adl.~

~.:.--

MIM s,,~ett

(DO I'~$) (~) P
(Ill - lUll (!II ,.. ~ m"c----------

Intake: - Outp'Ut
--';';'......;A..;;'; )( 100

Intake

The bala.n~ stud}' was repeated 2 \Ir'Oet-.s after IDe patic:tlS :re-
W'owod from dianbea, .

RemIts

Of the, 21 clUldren included in the study, 10 \\'ere dusi1iied
in the mild group and JJ were dusified in the$~ group..
~ c:hiJdren were .excluded from the 5e\''eI'e !J(,up boc:au.se
or the deterioration of their dinic.1I1 coDditioo. Nineteen pa­
tients OOOlplet.ed the study, and dala OD these patients are
presented.

The cl.tnical cha.raamwcs or the l\\U groups at the time
of admiss.ion IU1t pres;e,\\{ed in tabie 1. Patients in balh groups
wae comparable in age aLJ body weight. Patic:ots in the :se­
vue group bad more-severe dianhea acr...ording to dinilw
criteria, as iDdicalOd b'j the degree of fe\'e:r and numt-er of
pus cells llM RBCs in the stool. Eigbty pertall of the 1)3·
tients in the mild group bad watery diutbea compared wilh
only 33'% in the seYe.re group. The volume of stool obtaiJlted

RBCs pev t¢
WBCspev~

pH of SllOO~

Paboo&u~ i.m ~n~
SlUlt.~

SlUtt&·~

S\it~ll1:l bayJ:i
St:l1dJll d:anlIl'j'tu «~IL»

NIl"
K*
Cl-
HCOJ-

16 ± J())

12 ± 6
65 ;it 1.5

6 (<<I,»
) 00»
1(20»

B1j!;'U
4~ j!; 1,.2
1m j!; 4.2

B2Cj!; :21

n :it "3 <.UliD
'J j!; 4) <.001
~... :It 2.2 ~;S

6 (fl6.7»
]' (12.2)
1(11.1)

121 j!; 2~ <,m
l ..S:l!: u m
-n .it 4.(Q) INIS
I' :It 3..'2 KS



Tabk~. ItIlllJc.e or nuultn\.S b)' pllvtftLS wM ~ilrib inf«1;.oo ,.,fto dNJ Of dtd nM ""caW UC;i'/·
InUIt "'lm olMI1>'loW::s, ,----"-, ..._~..__.-

MUl'J v.Ll:c of~ it SO--------
jI.~II1t'.:s

v;'J _ 1t~

RClC1O'W L'V SlUIl:e !CIf lIt/:IWlt_._-_.-_---_.....-.
N'\1I~<~lICS

tl'J ... 10)

Carbotsydmes (Jl(qdJ~ .1 ,0 :it S-() UU) 1: ~":r

Fat (J1(\&-4). J"O 1: 2"1 j}9 .:it 0:8
Nl!roItn (J:1(ki·dH O"J t 0,1 (U 1: (U
Cl3et/'ies ~t1~:dJ:.;..). 6'_,"'_::..*_26_,' 8_'2,11_1 2t..O

In;t 5 ill)

13 :Jt 0"
0'9 :Jt 01
lOS 1: 15."}

US,O 1: )0
n::itIU
O*:t02

lOU:t 110

group had lower levels 4.)(' serum sodium IIhan Ibe mild group
028 mmolrL v,... 137 'I',:unol1L).

The COl\Swnpbco ':If carbohydrates. fat, nitrogen. .mil
calories for tbe ll'O groups is compared fur the acute phase
and the recovery plw.e ofd.ianhe:d cfuease (table 3). Daring
the acute phase, mtm of all nutrients was hlgbcr for the $e.

\'ere group Ih.an for the mildgroup. Becauseoftbt bfge $laD­

danJ deviation, rlli.e dift'm:nocs befween t'he$e IWO groups were
DOt statistically 'SignifiWlt. Caloric intake for the group ol
children who did n()l fUleive antibiotics was 61fJ f: 26J
kca1l(kg'd) compsml wi:h 82.1 ±28.o tcal1(q'd) for the
group who n:cJeived antibiotics. During the m:overy pblLU'.
intab: d all nutrients 'WaS similar for both poops,

1Jlb!w 4 sbcJ 4$ that the severe group had as;ignif.:.andy~
nt.te en ilbsorption ofDutrients than the mild groupd~ the
acute stage of the diseue (I' < .001). Daring the RlC(Mn'

phase the rateofabsorptionofnutrierr.tsi,:~ fOr mem.dd
groupandbecame almost eqwd tolbe r"t. h ttlC:~group.

DiscussIon

Shigellosis is associated with • bi,gb case..fJ.ta1ily rate, aDd
many ofthe deaths due to shigdlosis can be attn"buted to mal·
nutrition [3, 14). In developing countries. d)'$eDteIy due to
Shig~1kJ is a major cause of chronic or persistent dianbea.
Therefore. it is important to treat a patient wbois~
with Shig~lla with appropriate antibiotics..

The presentmid)' was U1'idertake:o to eYIluue whedler tt\2l-

me:nt of d.ia:tme3 due to Shig,dID with dJ«1jwe omtib1«ks
tIlffecu Ibe intake of food and. aMovption of mmj,em:s Ul addJ·
bOO w rtdacing abe mean OOtl1ltlon ofan cpis.ode ofdianbea
P. 81 .. ill this UUdy, t1i~jbiiollia wue gl~ l!J'the group or
dilldJIen wbctJe dhnMaJ ti.Siease ","u mote sevue a«ordillg
to ditllial;.ri~,:m~ the iC~ktItn m~mild group. on tbe ocbtr
hand. m:eivai oclJ 0faJ re~)dla!ion soIuOOn. The group of'
d'I.i.JdIIm wt.o WItte traL.""l Vjrfth anribio6cs bad bent,j appe·
'f"es and wete able to abwrb oulrie.ots mor~ efficlaltJy thz.n.
the d,~,!dmlI in the mild group despite the faa WI the cbil·
dial ,..00 "'ere trea'IiCd IwI i!J1lO'le·!~~.

So\Mnl smttie:s hft"t: de:monstnfled thu ptticnls lnRr;;ttd with
SJlU~fl4 hrte profuse proreiJll lou. which can be pte\"eDted
by the adminimation ofanub~to whKh the otpnism is
SlIJ.~ (6). Tbete is I1socMdence thatchildrm wbosufftr
irom mv.niYe diarrbea alsoI~ SCwued growth IS]. There­
be.. it seems that IJ'eatment of i%rm.n-e dianttea: with appro­
prUte. tmtibiotiu mI)' mult in an impt'O'i1ement Ul nutritional
stIJW bj~mgbcch appet)1e mil ab!tJrptico ofnutriiet\b.

The palhopb)'S101'Ogic IDe(ltamsm'~ of J,TO'Mh impairment
tiw reMU from im~lli't or duonic: emtrie disease hi\'e not

)'tIheeDdt.arly e.'Sta.bfuhed. AnoteUa that resuhs &om shigd­
10m i" UfoociMr.d with gl'O'W1lb implirment. Rtcfucti()n in in­
Wz:~'mod'ADd~olroodueCOMideftdmajor&don

in the ftW'daaioamgrowtb caused by CroIm's disea:se incfWd.
.hood.; 'Ibis RUnSatioo caD be m'mled by pnN'iding notritiomI
suppou1lO children afDiaed vri1h Ibis disease (Is. 16).

The u.agy requiIemeDts~ wilh~ eottric

Table <t. A~ of DUtrimts by patimts with S1U1~1ltJ v.bo did or didlllOl ft«iv'e truJlmeQt 1II'iIh~.

MQIII JICftlW aibsI:IlpIiam of IllilllriiemtJ ± SD

No IlIIfjbiot'i\s ~ N1)*rJtiibiiorirs AlltI.illlODrics
(ft - to) (8 - 9) PvJ!ae (II - 10) (11-9) P""1M

76.S ± n 91.0:lt 23.1 NS &3.3 :It 12.0 92..0:t 5.2 KS
Sl,G f: 5.9 88.0:lt I".~ <.001 16.1 :It } ... 14.0:lt 1l,,0 NS
25.0 ± S,,5 31.0 f: 1,,9 <.on 65.0:lt 1.6 66.0 ± 1),,1 INS
"HI ± 30.0 U.O:±U.O filS 13.01: 11,,0 89.0:it 14.6 NS

iNIOTE, NS - 1Id~,
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