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Dear Colleagues:

The ADDR Project endeavors to fund resez.rch on topics of importance for e national
disease control programs and to disseminate the research results to a broad audience. As
participants in the Vlth Asian Conference on Diarrhoeal Diseases, we thought you would
be interested in the research results produced to date by your Pakistan colleagues supported
by the ADDR Project with funds from USAID.

The compilation of published work in this volume reflects the broad range of clinical and
community-based behavioral rescarch 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 investigation.

This collected work is a small part of the ADDR-supported research work here in Pakistan.
Over twenty-five ADDR studies are currently underway on topics including diarrheal
disease, acute respiratory illnesses, and nutritional issues. ‘They encompass both clinical and
behavioral methodclogies, with an emphasis on intervention trials. We will continue to work
closely with all the research 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 Pakistan.

On behalf of the ADDR PFroject staff, thank you for your participation. We look forward
to continuing our collaborative efforts.

Yoind A Lo

Rjchard A. Cash, M.D, M.P.H.
istitute Fellow
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Dietary risk factors associated with acute and persistent
diarrhea in children in Karachi, Pakistan'>

Salma H Badruddm. Asma Islam. Krastwe M Hendreks, Zulfigar A4 Bhunta.

Salakuddin Shaikh, Jolhm D Snvder. and A Majd Molla

ABSTRACT Feeding pracuces may have am vnportant wm-
pact on diamthea] diseases vo developng cowntmes Thu study
evaluzied feading pracuces wn three growps of male children aped
6= 36 mo: 100 with persisient dianrmes (D), 79 wyth soute diar-
rhea (AD), and £6 un 2 ovmpanson group (CGY The chnldren
came from comparably poor SOCIOECONSMIC wellngs v Karachy,
Pakagtan. except that the literacy rates were tugher i mvothers
of the OG (P = 0.0001). Althowgh > 95% of &) vnants wene
breas:-ied, delaved snitation of breast-feading was mare common
1 the diarrhea groups. Children wath diamhea were alio moose
Iikely o receive supplemental mulk (PD = 92%. AD = §7%)
than were children in the CG (69%, P < 0.05) Feedings were
not withheld dunng diarshea but changes were made v the na-
tre of foods given These results unducate that wevera feeding
pracuces may be imporiam ruk (oo for dumbes o Paku.
wn. Am J Chn Nurr 199547459

KEY WORDS Infant feeding. brea. eeding, diarhes, muw-
wmuon, oral schyvdration

Introduction

Diarvheal disease 15 one of the leading canses of vnfant and
childhood mortalny and a2 common cawse of malnulnzon um
the develomng world (1. Of the many factors that zffact doznres!
wncidenoe, seventy, and s umpact on growth, infynt-faedimg
pracuoes are among the most important {2).

Recommendatons for infant feadinpg are similar for developed
and developing countnes and include exclusve bream-feeding
for =2 4-6 mo followad by inwoducuon of aviruonally balamoed
weaning foods from locally avaiiable foodstufls (3-5). In dievel-
oping TounMes continuiton of breast-feeding is recommendead
into the socond vear of bife &), "The nutnional and imaveodogec
supenonty of breast-feeding compared with antifecsal feeding i3
umiversally recognized (6, 7). However, mfant formula may be
safelv used a5 a breast-mald subsiture 1 developed countries of
the mother s unable to breasi-feed. o deseloping countnes for-
mula feeding is assocuated with increased infant morbidn and
mornality from deamheal disease (8). Exclusavely boesst-fod in-
famis have been shown w be at a lesser risk of developunp diamries
than are partally breast-fad infants, wuh infanis to1ally weaned
by 21 highest nisk (9. 10y, The protective efferts of breass-
feadimg agains duarrbeal droesse are felt 1o be dee 1o unmunologsc
and anumiciobizl factors, roduced exposure 10 enizric pathogens.,
and nnproved nutment intake (11).

Arn J Cllen N 1991:38: 743529, Pomted um USA. € 1991 Arpencan Socuzay for Clinsesl Nutnoon

Slost snwdies of vfzaws vn developinyg countres show a shownt
dwramon of exclusive breagt -feeding with papplernents introdueed
mwely cxrluer than the secommended $-6 mo (12) o Pakistan
Ul 16 2 COMMImON praciaee to delay it of breagr-feeding wouil
the thurd day afeer burth, dwnag wieel time 2 vanety of prelacteal
feeds, vocluding anoneal muk, are gven

Jaul e 2 (1 3y segenaly documented @ hugh frequency of eanly
weanIny U 3 poor urhan populiton w Palostan, with 30% of
boeast-fed ynfants recewang breast-mill subsutwtes by | mo of
e o addiwon to the vereased nsk of contamination and -
fecon, weamng foods may also be deficient in calones and se-
bected nuinents, contributing to malnuwtrition (14)

The sprecufic aature of feeding regmens dunng diasrhea may
also influence the owtcome of epwodes. Few data ase available
wn Palasnan sbout conbnwmag or withholding feeding and what
aterations are made v the wsual diet dunag acute or persistent
dozrrhes

lnformatron on specific infans feeding practces and the eval-
watom of ther possible mpact on heabth could be wseful v de-
teyrmeniag whock pracuces should be reinforced by health prac-
unontrs ynd whockh practices need 1o be discouraged. The present
stundy was wederte cen to determuns whether specific infam.-feed-
g praciices in Narachy, Palistan, were assoctated with mereased
vk of acute or persisrent diarrhea.

Subjects and methods

Subyecy selecovom

The mothers of three groups of childien were studied dunng
Seprember 1987-Decernber 1988, The children were all males,
aged 6-36 mo. who resided 1o socioeconomically disadsantaged

! From the Depanment of Medione/Comemunity Health Scieace and
the Department of Pediauncs, Ags Khan Meadical College, Kszachi. Pa-
Rogmem; amd Harvasd Modieal) School and Sargent Coliege of Albed Healui,
Boston Unsvernity, Boston.

? Supported 1o g by the Applhed Dianrhes) Disease Resarch Project
21 Hanard Umveruty by means of 2 cooperative agreem:mg with the
US Agemey for Imterminoms] Developmen.

* Adidress reprumt requests to SH Badroddin, Depprument of Medicine,
The Ags Kiven Unisermay, PO Box 3500, Stadiem Road, Karachi, Palo-
shum.

Receved Seprember 24, 1990

Accepeed for poblcanon March 6, 1991,
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areas of Karachy, Only childen who had wearng (oods it
dueed into ther dier were wncluded w the thees wrowps. The
study was approved by the cttica! tevigw Gorvmutiees of the Ags
Khan, Cril, and Jinnah Posigreduate Institute Houpitals, and
of Harvard University.

The first growp comprised mothers whonse children voflered
from peosistent diarthea for = 2 wic. One hondred vuch chddren
were wenufied o the outpatient depamment a1 the Naona)
Insritwte of Chuld Health, Karachy, 2nd - sere entolled un 2 viody
on the dietary management of persistent dianthez (19, Growp
o ihcluded the emothers of 79 chuldren who suffered from acwie
diamrhea for < 72 b These chuldeen were vdentibed v the ut-
pabert depastmment of Civil Hosprad, Karachi, and were envofle §
11 2 study on the dictary management of acuie diamtes (S Shaka.
AM Molla, A lglam, AG Billoo, K Hendrnicks, 3D Snydier, wne
published observations, 1990). Only children whote diarehey
resolved in 3-8 & were included s the shuedy. The Compenuon
group was made up of the mothess of two groups of wed sowr-
wshed children who had not had dianhes in the preveows week.
The first were 31 mothers of healihy children withowt Glarrthes
who were soon un the outpatient departments a1 Civil and ) moah
Hospitals, The childsen were acopmpanyitg their mothers, w ho
had brought another sibling for preatment in the ourpament de-

parunents 21 the hospials, Forty-five additiona) mothers of

healthy children without dizmrhes who rended wn teo witen shum
areas near ghe two hospiials were zloo seleciad. These chuldren
were identified by a nonrandomized bouse.so-hovse survey. Onlly
those clhuidren who were healthy, were = $0% of expaoiad wenght
for age, and whose mothers reporied that they were 31 lesm panly
weaned and had nct had 2 recemt episode of diarhes wene un-
cluded i the companson group.

The mothers of the children were intervieaed by 2 truped
dieutian regarding their infam-fesding praciices by whng am
open-ended guestionnaire, The age, height, and weught of the
child were recorded a1 he time of admussion into the study. The
children wn the peraistent and acute-diamhes groups werne werghad
by using 2 Detecto balanoe (Grapenut, NY) (accurecy, =20 g)
wheress the companson group was weighed on Salter acales
(Lawrence, MA) (accuracy, =50 g). The degree of malnwirimon

TABLE
Demographic charactensucs of the parests
Pernsient ADHie
dixrrhea dhprmthen Cipmpmsmn
{m = 100)  (m=T9) {m = $&)
&
Mother's oooupalion
Hopusewfe 90 85 Dy
Self-employed $ 1o %
Emploved outside bome 5 3 2
Father's ooouprion
Unemploysd B 2 3
Self-employed 5 4 I
Unslalied leborer 26 29 2
Sialed teborer &0 57 7
Maonther's inerecy
Ab 10 read 3nd wnie 14 19 43

*t Signifreantly different from parsisment snd sovre-damhes goups:
* < 001, 15 < Q000

TABLE 2
Frhvancal chasaetanazncy off st cRalldnns e sihe Shmeen g e pnd! o
O PR IO

sty Agune

BRI dhipilung o
g - A [ it ow YN
L]
Rt (g [N I A v 2 ¥ [ R A
Wit (kg &Y. AR AR ] WE L
Nigtsnansawd smatian
[Pesrzesset waelt analtssgtmanny °%Y
L] peS i3 O]
Fernt desgyrese i8S ol (V]
e dingrre e e o]
Thnrd diagerese 3l ¥ o
Wanch cardley (%Y
i bk i i
N NV Y [
»?¥ 1% b

R R ]

#9) Supnthirzasdy Zefierent oo soute-dlueriies and companso groups: #F < Q004.,
1P < Qi

f Sgnibegnehv Hiirey Bom sgune-dirie groape # < Q5.

wa, determumed by uaneg the Watetlow cniteriy (163 Feeding
practuces were ersmined im ohoee geossal crtegones: baeasn.feed.
g, weaming,. and feeding dunog drarrhey

Sramustuey

The chu-square tesn wis wsed to detevmune the sgnificant pes-
cemt difesences berweem groups ewept for meam age, mean
seerght, sod mean lengih of breast-treding, for winch Student’s
1 1 was wged,

Resolis

Deemvographic charaerengoees

The three growps wese smmilyr in most of the family deano-
graphue chaszcrenstcs studeed (Tabke 1) However, the hteracy
rate of the mothers of the comparson growp (41%) was signif-
cantly greater thamn thar for vhe persistient diamrbea (14%) and
acwie dizerhes (19%) groups (P < 0.0001). The housing condi-
wons and warer swpply and stoszge were similer in the thoes
grougs. Forty-four peroent of tive comparson groun, 55% of the
persineal diamrhes group, and 38% of the acute diarrhes grou)
came from howseholds that had a private watdy CONNECHOn oF
howseihold wap. Greatsr tham $5% of the mothers were howsewives
tivung predominanty o extemded families. Shighily more of the
favers of the infants with diarrher were engaged tn woshalled
rather thao sdaifed labor.

Several stanisweally significant dofferences were noted in the
physical charzctenisties of the childzen (Table 2). The children
im the peristent dizrhes group were vownger (14.0 * 7.5 mo)
tham the children with srute dizmhea (17.6 = 8.9 mo) sod those
im the companison group (18.8 = 8.9 mo) (£ < 0.003). The ctul-
dren i the prrastent diamrhes growp were more hiely to be the
firsz-brorm child compared with the acwte dizmvhes and compar-
won groups (P < 0.03) and were alio more likely to be wmal-
nowsished compared with the acwie dizovhes growp (P < 0.005).
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Hraw 1-Tevdmg

MWere thay, 95% of Whe chishdren i all three gpowps were yratally
treast-ded Yable 35 However the (oMot g Wt THore
Tt 1o uratapte breas-feeding ob day One a0 oempand wilh tve
perssae! Sy ¥nd acute Gambies groups (P « OO0y Al
Bl of 1he chieren wath Gvhea did not begn breastfeeding
whts) 1 Teust the second dyy of de, The control vulyacsy wire
alooy baeasn-Ted ot am svtrepe of 25 o bonger then the porssgiand
darthcs or scwte duprthes groop Falore of lectsmon and oul-
SEGUENT IEENENCY WeIt the DImmars toabons {07 Sroomhirmng
treast-feeding end socounted for ~ 0% of &l the cases un exch
group Pout bcnon wis mote commnonb. seporind un the py
sitett and veue«drarthes groops then on the COTRDENSAT E2OUD
AT = 0000 Tness on thie roothet was, & opote compnomiy geyportzd
reasyn o discontinwirg hreantfooling wvn the perguaent dups
rhits group than sy the 2001 dizrrhits and oopEmbomn g0
{7 « 1)

Yooanimy

Mg than nalf of ihe infany op cach growp hid boen goven
suppiementa) itk feeds tefore 4 oo of apt (Vabie 4. At the
wme of the study Bigrmihcsntly more choidren o the ComPRION
group il had receved nmo supplemental mule comprred with
whe children an the two dizsthes groups (P < O0001). Bufiule
mmalk was the mont commonh wesd supplementa) el v ol
three growps bul was, wsed o frequentiy v the perosaent duk-
thes and acute Sramvhes posups (P 2 GO0 than uo the com-
panson group. Lol formuls dhe second mosl commoniy
wesed supplementyl mulk. way mmore freguently wied o 1ive Com-
pansen group then yn the diamhes growups (7 < 005 A ogad-
icamtly greser pereeniope of mothers vn both the perusy, mo dur-
thea (3% ) and scwe d.arrher (28%) groups than o Uhe ¢om
parisen group adoed supar 1o cersl grod (7%, F < Q0601 A
hugher percentape of these mothers (prostent Jwenbes ¥9%,
acite diarrhes 43% ) also added gt o dnnbyng wetsy compined
wath 1he mothers on the companson group (23%, F < 0.02)

Greater than 0% of the mothens on al] tee groups inlredimeed
mote than one food 21 10e vlam of weanming The most common
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Bream-fendiny prmero of the diprvhen groups and e commpknas
RO

Fereeen? Aowne
izrtitees ity
A = 100 (m = T4y
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‘e o= Y

%

Wutniter who were ever

trer-fod 97 Q7 Gt
Weutnber 1n wéhom bress-

e Armp was srtaied

om the et dey of lnle 24 b3 2 e
Reexsons for Asopnhnuruon
Powr lsowoor 3% 34, B4
Progoency 174 EAL b3
Iiress un eoonher FE-L ] o

* Symiheprthy Gifferenn fromm perossert end sourt-dupmibes growps, £
< GifHh!
wearly diflarent froen szwie doprmiben and compamton growrs,

YARLY &

W tany PIYRIL
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T g5 Ty i S
%
Seprr ey w oy
VPR LT,
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NN ut VN (et
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* 4 Spntiangiv dufierent frozn perngtont and acute<larthes groups
2o GO, &7 < GO

4 Afone thes one e oF il veds e ny Wi cases.

§ Comnrali hased!

wearang foods were hatchry (2 muture of nee. lentils, and oill
cenel, bananas, hucurs. and vnlezvened beead
Fevdimp dunimg digrhe

No mother v the study reported withholdmng milk and frod
dunng duartheal epusodes. However, the nature and amownt of
flunds and food guven did change The mapority of children mn
all theee groups received sore breast-milk dunng diarrheal ep-
podes (Taklke S When other milk was gyven, bulfalo melk was
the most comronty used type. Significantly move children witk
duamhes were gven buffalo mitk compared with children 1 the
companion group (P < ©005), the buffalo milk was wsually
diduted with water. The wse of World Hzalth Organization
{WHO) ora! rehydranon sals (ORS) was greater o the persistent
drarrives and acuit drarrhes groups than 1o the companson group
{P < 0.0000) Sixty percent of th= mothers in the persistent dras-
shea group and §1% i the acute drasthea group reported it
they always boled water guven to thew chuld as compared with
34% of the mothers 1o the companson group (£ < 0.002).

Maore than 3% of the childrer i afl three groups were given
weanag foods dunng drarrheal epusodss and the repornted feeding
pracuces differed batween the children with persstent and acute
dearmhea (Table $). Sgnifcantly more children with persistent
dezrrivza gecesved khitchn and cereals tnan did chaldren with
e draorivee. Home rernedies. defined 23 sabo dana (thinm sago
gruel), albemin water (egg white and water), and herbal medi-
anes and teas were given to 42% of the persistent dizrrhea group
a3 compared with 22% of the acute drarrhez and 23% of the
companson groups (P < 0.005). Problems with poor appetite
and decreased food imtake dunng dramrhea were reported for
3%% of the persistent diamhea group as compared with 23% of
the zcwte durrhea group and 24% of the comparnsons growp (P
< 0.03%).

Discussion

These results ndemily severad possible feeding. related nsk fac-
wors that masw be assocrated with peristent or acute duamrhea um
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TABLE ¥
Freast-dvadimg puttemms of the disrhes groops snd the Comprrrson
growp

ALule

Frrastent
dixtrhies dizrmbes  Cormpunaon
dn o= 400 (e = 1Y) dn = ¥y
%
ORS dunng duunhes 79 72 H
Milk feading dunng Siarthea
Brenet ook & 44 p2}
Buflalo malk 4% 51 234
Formulat 15 2% 20
No milk 2 M &
Foods gven dunng diamhes
Khiwhn 46 284 39
Cereals 47 p 22
Benana 3y 20 1%
N sohds 6 % 13

*7 Sigmihcantly &ifferemt from prrusient and scue-duorhen growps
P < 00001, 4P < 00005

4 Cow-milk based,

§ Sigrubcantly different ftom perusient-diznhes and commprmesn
groups, P < 005,

I Sigrabearly diffierent from peravient-dinvhes grovp, F < Q05

1% Sigrnficantly different from soute durvhes end CompEnEYn ErOUp
1P < QI005, **P < 002,

yvoung children 1n & poor urban communuty in Palastan. Posen-
wally harmfu] practices were assoozted with delaved wninanon
of breas-feeding, carly weamng, and fecding dunng dizmbes.

However, several important consirainis should be conmderad
when reviewing these data, The dietary information was opramed
by mother’s recail, which has baen shown to have a poor oor-
relation with actual practices (17). No observations of feediog
wers done. The potennal discrepancy betwern recall and 2otual
events mav be greatest for the daa on feading practees dunng
drarrhea of the comparnison group, bocause they had wot had 2
recent episode,

The charactenstics of the children may also have inJusnoed
the types of feeding received. More children were malnounshed
in the persistent diarrhea group and their poorer nutnions] stanug
may have influenced the aature of the feedings they recesved.
The persistent diarrhea group was also younpger than the acute
diarrhea and companson groups but we feel that the $-mo dif-
feremce in age (14 vs 18 mo) was not likely to be assocated with
imporntant differences in general fesding patterns ia thus popu-
la*~on.

Several potentally important nsk fzctors assocuated with the
development of persistent or acute diamrhiea are suggesied by the
results of this study. The literacy rate, defined as the abulity
read and write, was significantly greater in the mothers of the
children in the comparison group than in the darrheal groups,
which was similar 10 the nattonal literacy rate of 19% for femzles
(18). Data in many countries, incleding Palastan, show a direct
comelauon berween higher levels of matermal Lteracy and lower
levels of infant-child morality (19). Jalil et al (13) showed uhrat
the child's growth and the 1012] numiber of episodes of drarrhea
were significantly assoctated with family educational level mn a
growp of 910 infants from a poor wrban populauon in Lahore,
Pakistan, who were followed longitudinally from busth 10 2 v.

Otheraise, the socuaacomomye sondiiony of the famdies of
chaldren wath diasvhes and the Companton grow were STy $rm-
dar. They a8 came from urben Jums and sowght care for thew
chuldren al the same government isttitetond, Sumler percentaies
of the mothers were housewyses. These daty are comperable
with datx ohained from vamows speatisr sertlements i Karachs,
wiwch are the feld stes for the Ags Khan Unversay Department
of Commumnity Health Scrences. Data from these fietd sites show
that 10% of the mothers ov¢ ganfully employed and (8% aoe
Innerate. Houwsing and "-ater-qupply condinons are also sumalas
with S0% of the hounes haviog private water conrections (De-
pantment of Corumumitv Fiealth Scences, unpublshed obser-
vatrons, 1990y

Signufcantly move children with persistent drarvhea were the
first-boam cnabdren un thev famdy, suggestng an obvious group
10 target Fa7 ingreased educanonal efforts by the health care 333
2m, Cb Jrem wath drarvhes wers also move likely to be mal-
nounsied than were children from the same SOCIOCLONOTIC
group v geaveral, indecatiog aaother waportant target group for
educational and nutritional interveatons. The prevaleace of
weond-degree malnuinton was 24% {ur the persistent diarrhes
grouwp and 27% for the acute diarrhea group. Prevalence of third-
degree malnwtriion was 33% for the persistent drarvhea group
and 8% for the acute dramrhea group. These rates were consid-
eratly higher than data reportad from six squatter settfements
i Karachs, which showed 2 range of 6-16% for the prevalence
of second-degree malnutrition and 1-4% for the prevalence of
third-degree mainutnition (Depantiment of Community Health
Scuences. wnpublished obtservatons, 19%90).

Breau-feeding practices diffeved berween the children in the
companson and drarvhea groups. In the diarthea groups, breast-
freding was delaved wntil after the first faw days of life in nearly
twice as mary children as in the comparnison group. The early
initiation of breast-feeding by infants is the essential simulus
to the development of an adeguate supply of mature milk (11).
Ty sustn this supply a regular pattemn of suckling is required.
which may be affected by this delayed ctant. Taylor et al (20)
reported that sver a Jed a4 after birth in the imttation of
sucklng revulten .. 3 de . falmost 30% in the duraton of
breast-feeding as compa.t . i *hose infants who were suckled
within an hour of birth. Thus, the defay in iniwauon of breast-
feeding may also have plaved z role in the much higher rate of
lactanon falure reported by the mothers of the children with
diarrhza.

Supplementz] malk feedings were also a common practce that
was inutiated 1o the majonty of children before the age of 6 mo.
Thes: supplemental feedings are hikely 1o increase the infants”
exposure 10 enteric pathogens and may lead to illoess. This in-
creased nisk for infection is underscored by the fact that unpas-
tenumzed buffalo milk, which 1s rovnnely duuted with untreated
water, was the most commaonly used supplemental mlk. Almost
three tmes as many children in the comparnson group had not
been exposed 1o supplemental milk as compered with the chil-
dren with diarrhea (P < 0.001). Popkins et af (21} followed 3000
mother-infant pairs from pregnarcy througs infancy and re-
ported that the addition of water, tzas, and other nonnutnlive
Liquids wo the breast-milk diet more than doubled the likelihood
of drarrhes. In additon, supplemenzation of breast-feeding with
foods or outritive liguids such as mulk or juice also increased
the msk of diarrhea (21).
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Dietary Management of Persistent Diarrhea:
Comparison of a Traditional Rice-Lentil Based
Diet with Soy Formula

Z. A. Bhutta, MBBS, FRCP(Edin) FCPS(Pak)*;
A. M. Molla, MBBS, PhD, DCH*; Z. Issani, MBBS, MRCP(UK)$;
S. Badruddin, PhD*; K. Hendricks, ScD§; and J. D. Snyder, MD§

From the “Faculty of Health Sciences, Aga Kbam Unwersty Medica! College, and
sNational institure of Chily Heath, Kerach, Paksstan: and §ComEunea Program in
Pediaine Gashoemeroiogy ang Nuriom, Harvarg Meccal Schooi, Boston, Massachuselts

ABSTRACT. Recent studies have inlicated that enteral
diets can pley an important rele ia the treatment of
persistent diarchea. Khitchr, a local weaning food wn
Pakistan, is composed of .ice and lentils, which have
previously been shown to be well tolerated wn many
children with scute diarthes. The effectiveness of »
khitchri and yogurt (KY) dist, which is inexpensive and
widely available in Pakistan, wes studied. One hondred
two weaned boys (6 10 36 months old) with persistent
diarthea were randomly assigned to recewve esther sov
fermula {(group A) or the KY diet {group B) for 14 daws.
Group A also received the KY diet in addition to formuia
for days 8 through 14. Twemty-nine children did mot
complete the study because of severe infection {13) or
their family’s decision to leave the study early (9 wn group
A and 7 in group BY. Sixtyv-six children successfully
completed the study protocol; there were five clinscal
failures in group A and two in group B. On a comparable
caloric intake, there was a significantly lower stool wol-
ume (group B: 38 = 16 [mean = SD| vs group A: 64 £ 75
g/kg per day, P < .05) and frequency (B: 44 =20 vs. A:
6.6 = 4.2 stools per day, P < .005) in children fed KY
during the first week of therapy. Group B children also
had a significantly greater weight gain than children in
group A during the first week {B: 468 = 373 g/wk vs A:
£8 = 286 gjwk, P < .005). The addition of KY to the diet
of the soy-fed group in the second week of therapy
resulted in a significantly greater weight gain compared
with the first week (375 = 408 gjwk, P < .003). These
data indicate that a traditional rice-lentil and yogurt diet
can be svocessfully used for the dietary management of
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ABBREVIATIONS. PD,
stitute of Chld Healih

arsistent drarrhea. NICH, Nanonal In-

Despute major advances in the knowledge and use
of oral rehydration therapy,” diarrheal diseas»s con-
tinue to be one of the main causes of mortality and
morbidity in the developing world.” Persistent diar-
thea (PD; defined as diarrhea lasting more than 2
weeks usually with weight loss) is recetving increas-
ing attention because more than one third of all
diarrhea-associated deaths may be related to PD,
with case-fatality rates as high as 14%.°

Although the pathogenesis of PD remains un-
known, a close relationship between PD and mal-
nutrition has been identified.** There is evidence
that malnutrition itself predisposes to PD,® and in
the developing world the two almost universally
coexist in affected children. Persistent diarrhea has,
therefore, been viewed by somme as a nutritional
disorder,”® and nutritional rehabilitation may well
play an integral role in its successful management®

The optimal form of nutritional therapy, whether
enteral or parenteral, has not yet been identified.
The enteral route has the potentiai advantages of
Cecreased expense, far greater availability, and
lower risk of infection. Recent studies have also
demonstrated that enteral feeding may result in
faster recovery and shortened duration of hospital-
ization compared with parenteral nutrition®

evicrs Dage Blank



®

A variety of enteral diets including cow’s mulk
protein and lactose-free (usually soy) formulas.** ¥
protein hydrolysate formules’ and comminuted
chicken'® have been recommended for PD. Sov
formulas, although expensive by Pakistan: stand-
ards, are widely used in Pakistan as cow's mlk
substitutes for suspected lactose or milk protein
intoletance. Secioeconomic realities i the devel-
oping world, however, dictate the need for even less
expensive, cuiturally acceptable, locally available,
and easily absorbable diets for PD. Unfortunately,
controlled trials of such diets, especially using semy-
solid foods, have not yet been reported®

In recent years a number of dietary staples in the
Jeveloping wotld have been identified o be of po-
tential benefit in the treatment of acute diarrheaz,
especially in oral rehydration solutions.”*** Rice
powder solutions have been shown to reduce stool
output in diarrhea.’® Rice carbohydrate can be eas-
ily digested in young children.'* The hydrolysis of
glucose polymers from rice starch is also aided by
high levels of brush border maltase activity which
is maintained in children with diarthea and mal-
nutrition.’” Previous studies have also demon-
strated that rice and lentils can serve as effective
carbohydrate sources for oral rehydration solutions
in children with diarrhea.’® Yogurt is also fairly
widely used as a dietary supplement in Pakistan
and does not usually iead to clinical malabsorp-
tion.*®

Although rice and lentils 2re important compo-
nents of many weanirg and semisolid diets in the
south Asian region, the role of such diets in the
dietary therapy of PD has never been scientifically
assessed. Khitchri is a traditional semisolid diet of
rice, lentils, and cottonseed cil and is widely used
in Pakistan and India. It is commonly given as a
weaning diet, and along with yogurt it is used as
food during diarrhea in adults. We prospectively
studied the effect of feeding khitchn and yogurt to
children with PD 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, 6

months to 3 years of age, presenting 1o the autpa-
tient department of the NICH wich PD. were con-
sidered for inclusion v the study Diarrhea was
defined as increased frequency and reduced con-
sistency of stool by mother's report. For this study,
PD was defined as diatchea lasting for 2 weeks or
more; no data on previous growth were available.
Female patients were excluded to permit separate
quantitative collections of urnine and feces.

The study protocol was approved by the ethical
review commattees at the Aga Khan Umiversity
Hospital, the NICH. and Harvard University. In-
formed consent was obtained from the parents or
guardians of the children prior to inclusion in the
study.

Patrents with clinical signs of intercurrent infec-
tiens fincluding respiratory distress, meningeal
signs. and dysuria), those with temperature >39°C,
severely malnourished children {(weight for age
<30% of the 30th centile of National Center for
Health Statistics standard), and those with peniph-
eral edemn were excluded from the study. All drugs
were stopped pnior to study inittation. Clinical de-
hydration, ii any. was corrected before entry into
the study, using the World Health Organization
oral rehydration salts, in millimoles per liter: glu-
cose. 111 (20 g/L): sodium chionde, 30 (3.5 g/L):
potassium chloride, 20 (1.5 g/L); and triscdium
citrate, 10 (2.9 g/L). Continuing diarrheal losses
during the study were replaced with oral rehydra-
tion salts.

Patients were randomiy allocated to two study
groups by using a random number table. Group A
patients received 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 yogurt for 14 consecutive days.

The soy milk consisted of soybean protein sup-
plemented with L-methionine, corn syrup carbo-
hydrate, and vegetable fat and had an osmolarity
of 130 mOsm/L. Khitchri (rice 60 g, dal 30 g,
cottonseed oil 10 g dry weight) was prepared in
bulk, frozen in aliquots, and distributed under the
supervision of a clinical nutritionist (S.B.). Yogurt
was obtained {rom a single commercial source (Fine
Dairy Products, Karachi). The ratio of khitchri to
yogurt offered was 3:1. Children 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 children unable to consume this
amount ors'ly, the diet was liquified in a blender
and fed by nasogastric tube. Table 1 gives the
macronutrient composition of soy milk, khitchri,
and yogurt.” In week 2, group A patients received
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approximately egual volumes of khuchn-vopurn
and soy formula.

Patients were examined twice daily by the re-
search physician during the course of the study,
and carefu] measurements of food and fluid intake
and swool, urine, and emesis were recorded. Nutri
tional status was evaluated by using the Gomer
criteria.” All food was weighed prior to admimistra-
tion and any unconsumed food weighed and de-
ducted. Adhesive urine bags were used to collect
unne separately from stools. Stoo] volume was
measured by weighing preweighed dizpers ¢contamn-
ing stools on electronic scales accurate w 22 ¢
{Tanita Inc, Tokvo, Japan). Daily nude weight was
obtained prior to the morning feed on & double
beam belance (Detecto), accurate 1o =20 g, Other
anthropometric measurements were obtained at ad-
mission and on days 7 and 14 of the study. Improwve-
ment in nutritional status was evaluated by wsing
standard deviation scores {2 scores) of weight-for-
age.” Following the World Health Organization
criteria, two standard deviations below the mean
weight-for-age is defined as ~2.%* Length was meas.
ured on an infant stadiometer, and midarm circum-
ference and occipitofrontal circurnference were
measured by using a2 fiberglass tape. Midunceps
skinfold thickness was measured by one of us
{Z.A.B.) 1n an unblindzd fashion on the left ai..,
by taking the mean of three determinations with a
skinfold calliper (Holtain Inc¢, Crymych, Wales).

Laboratory investigations

Steol specimens were daily examined microscop-
ically for white blood cells, red blood cells, ova, and
parasites. Stool pH was measured using 2 pH stnip.
Blood samples were obtained at admission and on
day 14. The complete blood cell count was ocbtained
from a Coulter counter {Coulter Inc, Hialeah, FL),
and serum albumin concentration was estimated on
an automated analyzer (Beckman, Astra, CA) by
using the bromcresol green procedure. One-hour
serum D-xylose value was estimated at imitiation
and end of study after a 6-hour fast, by using the
method of Roe and Rice.” Reliable stool cultures
for bacterial pathogens were not availzble during
the course of the study.

Outcome

Clinical failures were defined as children having
PD with inabilitv to maintain hvdration by the oral
route or children with weight loss for three or more
consecutive days after achieving a caloric intake
target of 2 minimum 100 cal/kg per day. Cessation
of diarrhea was defined as achievement of semisolid
stool consistency, a stool frequency of thrze or fewer
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per day, and a sto0] velume of less than 30 g7k peov

d.ﬂi}".

Statistical Analysis

We performed both the two-tatied Swudent’s ¢
test and two sample Wilcovon rank sum test to
determmne the sipnificance of differences wn the
mean values between the two groups because of the
shew 1 some of the vanables. For uniformity of
presentation, we report the results of the Swudents
t test except where differences in signuficance exust
between the two methods of analysis. In those cases,
we report the results of both tests. The ° test was
wsed to determne the significance of differences in
PIOPOILIONS.

RESULTS

A total of 102 children were randomized to one
of the twe treaiment groups. Of these, 29 (28%)
wete later excluded for reasons of severe infection
{pneumornye, §; impetigo, 2 septicemya, 1. otis me-
dia, 4) or the decision of the family to leave the
study before completion (9 in group A and 7 m
group B).

Table 2 lists the charactenstics of the remaining
73 patients. The admission characlenslics were

TABLE 1. Macronutrient Composition of Study Dists:
Contents per 100 g (Aftee Preparation)

Content Soya Milk Mhtchn  Yogurt
Protewn, g (% keal) 202 33AL 301 oy
Fat, g (% keal) 36 (48 3.1 () 4.0 (€DY
Carbohydrate, g 6.6 (407 19.0(38) 4.0 (20)
(% kcal)
Energy, keal 67 118 60
TABLE 2. Patient Characternstics®

Charsetenstic Group & Group B
S0y KY)

No. 36 37
Age, mot 122=356 1T2=81¢
Weight, kgt 65= 186 5= 18
MAC, cmt 1le=16 123218
SFT, mmt 50+ 1.4 52%14
Serum albumin, g/dLY 35 =0.7 21 =07

D-Xylose, mg/dLt
Nuintional status

1.7z 102 14273

2 Scoret -32=11 -31+14
Gomez classification, no. (%)

Grade 0 e 23

Grade 1 £ (11 3 (&)

Grade 2 18 30y RN Y

Grade 3 14 (39) 11 (3O

* Abbreviations: KY, khitchn and yogurt; 3MAC, midarm
circumference; SFT, skinfold thickness.

* Values are mean = SD.

i P < 05, Student’s ¢ test.



sumelar except that children in groap R were older
than the children in group A (177 = 5.1 vs 12 J
5.6 months, mean = 8D, P < .03). However, there
were no sigmificant differences between the 7 oapt
in degree of malnuttition, severity of diatrhea at
presentation, or degres of dehydration (Table 3).
The children were fed by mouth ad libitum; only 2
children required brief pericds of nasogastric feed-
ing. The mean daily intake of oral rehydration salts
represented only a fraction of the daily maunve-
nance fluid requirements for both groups dunng
the first seven days of the study (A: 191 = 86
[median: 14] vs B: 20 = 42 [median: 0) mL/d, P <
05).

The caloric intake for the two groups was com-
parable during the first week: A = 110 =30 ws B =
107 = 26 kecal/kg per day (Table 4. Group B,
however, had lower stool volume and frequency and
significantly greater weight gain. With the addition
of khitchri and yogust in the second week to group
A patients, there was a signuficant incresse in
weight gain in companson with week 1 (P < (01,
Table 4). Because of the skew in some of the vamn-
ables, nonparametric statistical amalysis was also
used to evaluate the data. The Wilcoxon rank sum
test gave Jevels of statistical significance similar no
those obtained by using the Student’s ¢ test for all
of the outcome vanables including weight zaim,
which had the largest ramge of values. The only
discrepancy in the two tests was seen in evaluating
the stool frequency in the second week of therapy.
The difference was significant by the Student’s #
test but not by the Wilcoxon rank sum test.

Excluding the clinical failures and using our cri-
teria for cessation of diarrhes, B (26%) of 31 chil-
dren in group A continued to have diarrhea
throughout the course of therapy compared with 3

-

1452y of 33w group B Chuldren wn group B also

recovered signsficantly faster than those v group
A4 =z 3vs 8 = 4 days. mean = 3D, P < 0.
Because the mear age of group A children was

iess than that of groun B children and as all of che
fauiiwres were 13 months 9f ags or voungee. the major
outcome vartables ware compared for the children
iu’n the two study groups in this age category (Table

3V, The pattern of calone intake, weight gain, and
smoﬂ requency and volume was sumdar to the pat-
tern for the whole graup.

The mapor outcome vatizbles were further ana-
“wred 1o study the sifect of the diets on children
with varying seventy of diarrhea at presentation.
There was no significant difference between the
wwo groups for staol volume and frequency during
the covrse of the study wn children with severe
dierrhea at presentation (defined as stool cutput
>10 g/%g wn the wnutval $-hour observation period).
The trend of weight changes in the two groups was
sumuilar iy the first (group A n = 14, 21 = 341 vs
group B: no= 11, 393 = 368 g/lg per week, P < .02)
and second weeks (&: 349 £ 317 vs 307 = 257 grke
per week, P < 03). & companson of the children
with mild to moderate diarrhea at presentation
yielded sumilar results for diarrheal outcome and
weight gain.

To assess the effect, if any, of nutritional s-atus
on tolerance and response to the study diets, we
analyzed the results according to the degree of
malnutrition at presentation graded by the Gomez
criterta. Table 6 comap “res the effzct of dietary
therapy in children with grade if and 1 malnueri-
tion. Children wath grade [I] mainutricion not only
tolerated the diet hut also demonstrated weight gain
similar to that of the group as a whole dunng the
first week. The same phenomenon was observed in

TABLE 3. Seventy of Diarrhea and Dehydration at Presentation”

Growp & Gerous B
{Soy) (K'Y
Duration, df 429 = 34.7 43.6 = 356
Stooi frequency, no./df 3246 97=43
Initial observation {4 h)
Stool volume, gfkef 38 =81 63 =935
Stool frequency, no.t 4= L 112190
Stool characiet, no. {% of patients)
Watery 23 (74} 22 {63y
Mucoid & {19} 12(34)
Semiloose 2 (D L (3}
Degree of dehydration, no. (% of pattents)
None 16 {52) 22 {63)
Miid 9(29) 9 {26)
Moderate 5 {19) 4 (12)
Severe

* Differences between group A 2nd group B are not statstically significant. KY. khitchn

and yogurt.
t Values are mean = SD.
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TABLE 4. Companson of Outcome Vanables v Study Groups for Patents Completing

Protocs)®

Outeommt Varyble

Goroupy K (S

ooy B (KYY

Py
 Vaige

No. k1 RS
Calloric intake, kead/ig/d
Week 1 o5 = 289 1074 2 26 N8
) 10780703 ve 232.4)) (108 (64 1 to 18T M NS
Week 2 1318 = 262 1188 = 272 N8
(1293 (92350 2053 (1183 (5L 4 to 1838)] NS
Stoo) volume, ¢/ke/d
Week | GIE = 749 By =163 < 05t
457 (17 H to 445.8)) (383 (119t 5] <084
Week 2 465 = 331 373 2189 NS
(380 (150 to 206.07] (316 (B3t 79.2)) NS
Stool frequenty, no./d
Week | 66« 42 44 =29 < Q5
(&9 (2.4 1o 24 4)) (4.5 ¢1.% o 3.8)) <01
Week 2 {9=2% 37 = LT <23t
143120 w 12.4)] [36 (1.3 w0 &§6)] NE
Weight gaun, g/wk
Week 1 ®7.7 = T8 7T = 3131 < Q0S¥
1150 (=750 to S40)] (400 (—130 to 1360V  <.QOL:
Week 2 548 = {083 189.1 = W71 <.Qost
1450 (40 vo 1740Y] [200 §~540 1o 6T0V] <.001%

* Values ate mean = SD [median yrange)]. KY, khtchn and yogurt, NS, not sigmuficant.

t Student's 7 test.
1 Wilcoxon rsnk surn dest.

TABLE & Compsnison of QGuicome Variables in Childeen < 15 Months Old (Mean =

Sy
Ouicome Vanseble Growp A (Soy) Group B IKY) B Valuwr
No. 25 %
Caloric intake, keal/kg/d
Weak 1 113.6 = 30.8 106.1 = 19.1 NS
Week 2 1330 = 27.1 1244 = 246 NS
Stool volume, g/hg/d
Week 1 0.6 = 82.1 463 = 16.3 NS
Week 2 439 = 3566 470 =178 NS
Stoo! frequency, no./d
Week 1 BI* 435 49 =22 NS
Week 2 S0 =27 44 =18 NS
Weight gain, g/wk
Week 1 0.8 = 287.1 345.3 = 2486 <.005
Week 2 3620 = 3926 235.3 = 255.9 <005

* Abbreviations: KY, k. itchn and yogurt; NS, not sigruficant.

+ Student’s ¢ test.

group A patients after 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 first 3 days
on the khitchri and yogurt diet with the rate of
weight gain for the subsequent days on the diet.
The mean weight gain for the group B children in
the first 3 days on the khitchri and yogurt diet was
substantially greater than that during the following
11 days {13.1 = 24.8 g/kg per day vs 3.1 = 21.1 g/
kg per day). However, the weight gain for the first
3 days of the khitckri and yogurt diet in the soy-
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fed group was similar to that during the next 4 days
{11.7 = 22.0 g/kg per day vs 11.4 = 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 had increased by 19% in group A and
16% in group B, with the greatest change cccurring
in the week after introducing the khitchri and yo-
gurt diet. Despite the relatively short study period,
both groups showed some improvement in anthro-
pometric measurements paralleling the changes in




ton {Mean = SDy*

Group & 1Sovy

Group BIRYY

-
fod
I

Valuer
Ne.
Grade |1 14 20
Grade 11} 13 10
Caioric intake, keal  z/d
Week 1
Grade I 104.4 = 204 073 =241 NS
Grade 111 123.4 = 43.1 1145 = 134 NS
Week 2
Grade {1 113.1 = 168 116.3 = 2438 NS
Grade 1] 151.1 = 330 130.4 = 3539 XS
Stool voiume, g/kg/d
Week 1
Grade {1 118 =143 363 =139 NS
Grade 111 93.7 » WH.5 42.7 = 100 NS
Week 2
Grade {1 363 = 121 31.5 =132 NS
Grade {1 38.1 = 492 5.4 =24 NS
Stool frequency, ne./d
Week 1
Grade il 58«27 46 =23 NS
Grade 11 80 %64 3.1 =17 <05
Week 2
Grade [1 46«20 36=13% NS
Grade 11 47 %28 40=138 NS
Weight gain, g/wk
Week 1
Grade [1 700 = 338.3 486.0 = 327.1 <.005
Grade {11 825 % 1788 384.4 = 4918 <01
Week 2
Grade II 436.7 + 3165 179.5 = 2876 <025
Grade {1 £34.2 = 510.8 2910 = 37335 <93

* Abbreviations: KY, khitchr: and yogurt: NS, not significant.

+ Student's ¢ test.

weight. The mean change in midtriceps skinfold
thickness was significantly greater for group B pa-
tients in the first week (A =00-+-06vsB =03 +
0.6 mm/wk, P <.05), while the values for the second
week were comparable (A =05 =06, B =03 =
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 = SD,
P < .01). No clinical evidence of edema was found
in any of the patients.

The mean serum albumin vaiues for both groups
were normal (Table 2) and did not change during
the course of the study. Stool microscopy identified
a similar low frequency of Giardia 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 D-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 faiiuzes
occurred in children aged 15 months or younger
and the majority (6/7) occurred within the first 8

days of the study. Most of the faiiures were associ-
ated with high purging rates, with the exception of
one child in group B who lost weight progressively
without dehydrating diarrhea. The mean stool fre-
quency of the failures was significantly higher than
that of the successfully treated children in the first
week (10 = 6 vs 5 = 3 per da_ . P < 05), but the
difference in stool volume was not significant (112
+ 100 vs 50 + 354 g/kg 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 aione in treaung PD.
Greater improvements in weight gain and stool
volume and ‘requency were found in the khitchri
diet group than in the soy formuia-fed group.

Several limitations should be considered in re-
viewing the datz. Because of patients leaving the
study for illness or family reasons, the randomiza-
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TABLE 7. Clinical Fadures

Varables Patient Itennutficatian No
Growp A (Sovy Grouy B IKYY
3¢ 40 50 34 i A3 i
Age, Mo 15 1t 12 3 % 1 14
Weight, kg 7.2 6.9 5.0 30 79 19 Ty
Nutnitional grade 2 2 3 2 2 3 2
{Gomez)
Duration of stedy, d 8 4 7 2 3 8 |13
Mean caloric intake, 1053 479 1144 1373 ¥0 1167 43.1
kcal/kg/d
Mean stool volume, g/ 805 881 1295 &40 3181 83.3 3.1
kg/d
Mean sto0] frequency, 6.4 142 99 4.1 0.5 46 3
no./d
Weight loss. % 86 29 84 6.0 Te 1.9 40

* Khitchn and yogurt.

tion process was not ideal, and the mean age in
group A was younger than in group B. However,
the dietary intake and feeding practices of children
at this age are very similar’ and there were no
significant differences in the two groups regarding
historical, clinical, or laboratory presentation
{Tables 2 and 3). The majority (67%) of children
in the study were younger than 15 months old and
simnilar differences in weight gain, stool volume,
and frequency were *n in this important
subgroup.

The size of the study and the imperfect random-
ization process may have piaved a role in the skewed
distribution of some of the ou’come variables. How-
ever, testing by both parametric and nonparametric
methods gave similar levels of statistical sigmifi-
cance in almost ai] 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
bearing 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.

QOur study is consistent with previous studies in
children with acute dizrrhea, which have demon-
strated the potential efficacy of enteral nutritional
therapy.®*® The mean weight gain of 9 to 11 g/kg
per day seen in our study during the recovery phase
on 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.”” Cur results are conso-
nant with the findings of Brown et al,”™® who found
that weight gain can occur in acute diarrhea when
the stooling rate ranges from 30 to 70 g/kg per day.
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These data differ from the results reported by Mann
et al,”® who suggested that enteral nutrtion may
not be possible with 5100l volumes exceeding 30 g/
kg per day.

Although sov protein-based diets are the stand-
ard of treatment PD n Pakistan. soy protein intol-
erance has been reported in children with PD* and
may have influenced the greater stool output in the
group A patients. Rice, the predominant component
of the khitchr diet, is easiiy tolerated by children
and has rarely been associated with aflergy.™* In
addition, the hvdrolysis of the starch and protein
in the khitchri diet provides cotransport molecules
which may improve mucosal ion transport™ and a
greater reduction in stool volume. The rice and
lentil carbohvdrate and protein may also aid intes-
tinal mucosal repair mechanisms.>

The dramatic umprovement I 2 SCOres supports
the role of enteral nutritional therapy for PD. Some
of this weight gain may be related to retention of
di .ary fiber in the bowel (Brown K and MacLean
W ., unpublished observations). Although in-
creased weight of luminal contents may account for
some of the weight gain associated with the khitchri
and yogurt diet, we also noted modest increases in
skinfold thickness and midarm circumference
measurements consistent with increased body
mass.

The observation of a slowing of weight gain in
group B during the second week despite the contin-
ued caloric intake of about 120 cal/kg per day is
intriguing. The data from this study do not provide
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 g/d for group B may represent the normalization
of growth velocity. Certainly, the caloric difference
of about i0 cai/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 addition to those previously
discussed, the addition of lactose to soy has been
reported to have a beneficial effect in treating chil-
dren with PD.*

There is no consensus about what constitutes the
most suitable diet in PD. The challenge for the
developing worid is to identifv dietary therapy suit-
able for use at a community level whichk should
preferably be home based and culturally acceptable.
Cereals including rice, wheat, sorghum, and maize
are a staple diet in many parts of the deeloping
world and offer a readily available source of nutri-
tional rehabilitation diets in children. In many
parts of the developing world, like Pakistan, local
nerceptions and traditional remedies are a major
influence on the management of diarrhea in the
community.>® 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 sov for-
mulas, the majority of which need to be imported,
for an average 5-kg child is about $14.00, compared
with a mere $2.00 for a week’s supply of khitchri
and vogurt. These savings, when multiplied by the
many episodes of PD each vear 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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In & prospecuve stedy we rendowmized 102 mabe chubdren (age &~ 36 mmonths) with pernistent drarrhea to
receive  tradional mee-bennl (Kiuchry dvet and yowurt (K- YY) or 2 sov formuly (alone for seven davs
and then vm commbinaton with K-V for yeven days), OF 73 childrew satisfving the study crterna, 66 were
secoestfully reated and there were 7 teeaument farlures Theee was poat concordance between parental
accounts of seveny of diarrliea or vominng and that observed after admuissvon. Signuficant nsk factors
assooated wath treaument fadwee uncluded wownger age (p< 00035 and vomuting at presentanon
(p<002). The prestest number of tusk fectors assocrated wath deleved recovery (> 1O days) were
vdenufied dunng sn el evaluawon penod (the dest 3 i alier admussion) These included goeater
sewenty of wanery duarthors (p <001 and vecreased ORS intake (p < 0.02). Our data suggest that an
bl evalvawon poned, including objecuve obitervations, may wdentfy children with persistent
dyprebes who aee 21 greatest meed of hosputalizanon Q Perswsrems digrrioes, dietary therapy, clmueal
ouleome

Zulfigar A Bhura, Deparement of Poodiomes, Aga Kihan Unmersiow Hospuad, Stadvem: Road, PO Box

3500, Karachi 74800, Pabuoan

The close relationstup between persistent disrvhes and

malnuiniion has been demonsieated by a nwmiber of

studies (Y, 2) and w developing coumimes the twe
conditions almost wmversally coexist. Although the
opumal form of nutntional therapy of persistent diar-
rhea remams uncertam, prompt and effecuve nwiritional

management is cmcial for suocessiul management of

thus disorder (3, 4.

Allthough parenteral nutntion has been widsly vsed in
the developed world in the management of persistent
diarrhiea (5), the enteral route may be supenor (6). A
vanely of enteral diets have been proposed to trec:
persistent diarthea including communuted clucken (7),
elemental formulae (8) and cows’ milk protein and
laciose-free formulae (9). The harsh economic realities
in much of the developing world, however, dictate the
need for am inexpzmsive, culturally acceptable and
effective form of dietary therapy, which may also be
suitable for use at the commumnity level.

Simce persistent drarrhea 1s thought to be 2 hetero-
geneous disorder (4), 1t is as yet unclear how effectve
local diets may be mn its treatmznt. To date, accurale
predictors of successful therapy or the need for hosputa-
lizanon for children on thesz diets have not been
identified. Such guwidelines, which could idenufy chil-
dren in need of special attention, would be of critical
importance o diarrheal disease control programs in

developing countrnies im helping them wtilize theur limited
1ESQUICES

A number of risk factors for mortaluy in childhood
dizrrhea have been identified (10-12), but little 15 known
about faciors determiming the success or failure of
dittary therapy of persistent diarrhea. Two recemt
studies of persistent diasrhea were unable to identfy
chnical or tustologic predictors of succsssful therapy
(13, 14). Some of the difficulty mn identifying nsk factors
of persistent Grarrhea is related o the fact that persistent
drarrhea 13 @ heterogeneous disorder and that a variety
of methodologies have been used 1o try to define it (13,
16).

To provide data on risk factors associated with
successfil outcome and early recovery from persistemt
diarrhea in children wreated with an inexpensive, cultur-
ally acceptable diet, we evaluwated bhustorical informa-
uon, admission clinical and laboratory charactensucs,
and daa obained from the first & b of hospitalizauon.

Matenals and methods

Detatls of distzry composition, methodology and
patient selection of the stwdy have been described
elsewhere (17). In summary, this was a collacorative

crevious Praca Planls
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study between the Aga Khan Umversity Hosputal, the
Nawonal Institute of Child Health (NICH, Karachi)
and the Combined Program in Pediatnie Gastroentero.
logy and Nuinuon, Harvard Medical School (Boston).

Weaned male children (age 6- 36 months) with parsist-
emtdiarrhea (diarthea lastung > 2 wesks) were idenuifisd
ftom the outpaunent services at NMICH for inclusion wn
the study. Pauents with hyperpyrexia (> 39°C), sevese
malnutnuon (weight-for-age < 50th cantile of comes.
ponding meduan NCHS standard) and those wth
penphera edema, were excluded from the studv. Aftera
detatled history and wnformed consent were obraimed
from the parents, the children were randemiy allocated
1o rective one of two diews, Group A was fed 2 sov
formula (Nutnseyz, Nutriica, Holland) alone for the
first seven days followed by a combination of oy
formula and Khutchn and yogurt (K-Y dier) in equal
amounts for the next seven days. Group B recerved K-Y
2lone 1 a 60:40 rauo daily for 14 days. Nutnuwonal
therapy was begun as soon as rehydraton was 2o00m-
plished.

Khatchri of uniforrs composition was prepared in
bulk and frozen mn aliquots for distribuuon. Yogwrt of
stable and umiform composiuon was obtained from a
single commereal source (Fine Dairy Products, Kara-
ch). Fesds in both groups were advanced gradually ro
prowvide a mummurm of 100 Cal/kg/day by day < of the
study. All drugs were stopped prior (© study imiaLos.,
and chmcal depvdrawon, of any, was correcied wsing
WHO oral rehydrauon solunon. The panents were
admutted for the course of the study 10 a reseacch ward
and accurate measurements of fond and fuwid ntake,
unne outpul, smesis and stool culpwl were obtamed.
Daijly nude weight and weekly anthropomeince measure-
ments were obtammed. The growth gquouent for the
durauon of the study was calculated according 1o the
method of Ellerstein and Osirov (18) as follows:

Discharge weight — lowest weight/
days from weight gain 10 discharge
Normal mean day weignt gain for age

Weight gain was described as steady weight increase for
>72h and the denominator was calculated from the $th
cenule of the NCHS standards (19).

Stool specumens were examuned mucroscopically daily
for the presence of ova, parasites, pus cells or red czlls.
Blood specimens wers obtained at admussion and on day
14 for a complete blood count and serum albumuin
ssumauon. One hour serum d-xylose was esumated at
initiaton - d end of study after a 6 h f2st using the
method of Roe and Ruse (20). .

Cassation of diarrhea was defined as the achievement
of semisolid stool consistency, a stoel freguency of <3
per day znd a stool volume of <30 g/kg/day. Clinical
failure of distary therzpy was defined 2s parsistence of
diarrhez with inasility 10 mamtain hydrauor by thz oral
route, andfor weight loss for 2 3 consezutive days after
zchieving a czlonc warget »f 100 calfkg/day.
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The first 8 b after admission were chosen 2s 2m initial
evaluauon penod to determune wiether early objective
observanons of chniwczl or Yaboratory factors could
predict outcome. Dunng this penod, the patients were
rehydrated and began dietary therapy.

Data from the study were anzlyzed for differemcs
betwesn means by the wtwo :aifed Swudeat’s r-test
Difierence berwesn proporuons was analyeed by chu
square amalysis with Yates correction.

Results .

Clinical detanls of the study groups and outcorte hawe
been descnied in detanl previously (17). Brefly, of the
102 childeza randomuzed for the study, 29 did not
compizl: the study beczuse of intercurrent infections




e 2 M Bhno 1l

X% @A IUEK T UL b vbgy

Tubir 7 Compn et o Bioon) duts and admoneon chyrpotegyetine Tebde § Cluprgeronavas of ehaldves aegepiutiy treaved fon prggigiam
o Vot surs 88 Ll of ity thegapy Rhexs o 1Y amd w4 G el (o it REear w SV pmd
Sawertlely  Ohpasyl ¢ Keaeowery fpons durmelied
{tsthretsy [REBA T frttsres Wit e
Fanby Ditlgyed
Wb b (DY A0y peOwEry PREDNEIY
Age CEDINIHL) 1402704 192 «GO < 10 dbwt > L0 days P
LW E 4wy e age) ~3al:E: Lt Ny Tmnzey =4l i Yl vkl
Wepht fot dength (%) BEAJ0E EOEe LY wE - - -
HES SUT T 1592ty Jitnd & NS Ay (ERTY (X ERA I 3=30  <QOOl
Hemoplobm (g/dl Y& 20 VRS E] N Z-ucone wl lon xgey ~ e} ~FFa ]} NS
Albustan (g idly 19207 BN WE Vot feg bemge (e gL 8- 0¥ TEYS9Y oo
D ywhose plaeg e V7G+9 & WS
Hugremieel deta Biammagaoinm (g &y $heil 08«19 <00}
Toershes duration (Savh) T2 WGI D YE0= 08 NS Rlivareran wpedi LG O¢ Ivx0% nNg

Liop) fraguenty dngsy; Ybadt R TN NS
Worniitg bERE A 447y NS
Faergora gl Bheseniens wlooh. 1Ey Yl PR
Qhseroed p1ool eyipu (foxr &b
06 walume g g Jat a3 G EIaue NS
S1oa] Mreguohey i) RTRE ¥¥e 2 NG
Yoo Chatnties
Yy piers Lydfdy & iFcy g,
Wonme 204 30) e NS
Semivoid Bddy - NS
Feogl whie celle > 30hp! 15437y U8Ry WS
Feeuhned bloog cuily » 104 212y i ey NS
WOmiting () [{PEICE Y ¥ 2 < QO

QRS Inede iy 2602%03 MV ¥ NG

*heurmbstr 1n PETERTHENL BT PRSI

(n= 13y 0r the decuson of the famaly 1o leave the study
before complenon tn=16) Of the 73 chldren who
completed the study., 66 were treated suocessfully and 7
(10 were 1reatment faifures. Fig. 1 shows the simubz
meas daly calonc imtakes for the two siwdy groups
With the addition of K-V 10 soy mil in group A, the
caloric imtake improved further. Admumstranion of the
K-Y diel, eather singly o7 mm combinanon with soy
formula, was associated with corsespondingly lows
s100] owtput (Fig. 2). Ths was also associated wath
comparably greater weight gain among the chaldren for
the corresponding penods. However, the overall growth
quolien? for the two groups over the stwdy penod was
similar (group A 8.8=6.5 versus §.6+6.7 in group B).

To evaluate the accuracy of the parental hustory in
accurately predicting the wmmal sevemty of drurrhea
datz on s100) volume, characler, frequency and vomut-
img o the first & b afier admussion were analyzed. Latle
concordanoe was found beiween the parenteral descrnp-
tion of the seventy of diarthez and stoo] volume and
frequency observed. The stoo! frequency was less than
one-thid that expected from the parental history
(1=0.3, p=NS). Almost all parents (92%) described
watery stools while 49 chldren (67%) aciwally had
watery stools. Although 29 childrer were reported 10
have vomiting. only 12 were observed doing son the 8 h
afier admossion.

Tabie 1 compares the histoncal information, admis-
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swwon chmcal and laboratory charactenistics and data
from the first & b after admussion of the children who
succeeded and failed the dietary therapy. No significant
difference was found in the histories between the two
groups for duration and frequency of diarrhea, history
of blacd v stools or vomsting

Only 1wo admission characteristics, mean age and
presence of vomiting wn the first § h, correlated with
falure. Althowgh the difierences did not reach statstcal
agnificance, the children who subsequently failed die-
1ary therapy tended to have a higher mitial stool output
and a grealer proporuon had watery stools. Stool
mucroscopic evidence of the presence of red or white cells
was no different between the groups. Although a similar
number of children in both groups had muld wpper
respiratory infectons, (nome of which required amu-
biotic therapy), a greater proporuon of treaiment
failures had fever ranging from 38 1o 39°C dunng the
courst of the ilinesses (71% wersus 18%, y=7.8.
p<0/035).

Datz from the children successfully treated were
further analyzed to evaluate possible predictors asso-
crated with early or late recovery from diarrhea (Table
2). Twenty-seven (41%:) children recovered in the first
weeh: and an addmonal 18 had recovered by day 10.
Children with delayed recovery differed sigmificamtly
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from those tecovenng eatly in broing younger and v
having @ greater degree of malnwintion and inutal stoo!
ouwtput and frequency. Although no vignficant diffes-
ence was found between the two groups for the degree of
dehydravion at admussion, children with delayed recov-
ery took a greater amount of ORS inwially (p <0.02).

Discussion

The suwecess of distary therapy with & traditional and
inexpengive diet v neatly 90% of owr children wuth
persstent diarthes s extremely encouraging, and indi-
cates that they type of diet may have an important
impact on muinuonal tehabilitauion of persistent diag-
thea and malputnuon wn the community (21), This us
parucularly important un Pakistan where peosustent
diarthea 1 a common problem and thete are limyted
resowroes for hospital management of swch children.

These data also suggest that certam subgroups of
childeen wath persistent diarrhea may be idenufied whao
are at increased misk for poor outcome of therapy.
Sigmificant sk factors for falure and delzayed secowvery
included younger age and vormung dung e first 8 b
after admussion. These factors have alse boen assocvated
with nereased failure rates in studies from Afinca (9)
and Brazl (22). Addwonazl factors wihuch predicted
delayed recovery included greater degree of malnwrg-
uon, fever and passage of watery stools, greater 1ol
frequency and volume and greater ORS intake dwrnng
the observauon penod.

Asof yer, no other data on risk factors assocvated with
nutritional therapy wsing culturally acceprable diets are
available. However, eatlier studies of nutnuonal ther-
apy for diarrhea have also indicuted that malnuinnon,
fever, and imitial sevenity of stooling may be limked te
poorer owscome (9, 22-29). I these findings are subsizn-
uated by other studies, a clinical assessment profile may
be developed which could help guide health care
workers to identify children who require more Super-
wvised therany or hospitalizauon.

The initial evaluation peniod proved to be extremely
helpful n identifying children who did mot toleraws
therapy as well. We chose the first 8 h after admussion for
this period since the effect of dietary intervenuon should
have been smallest during that time. The majomty of the
predictors of treatment failure or prolonged diarrhea
were found during this evaluaton period. If this finding
is subsiantiated v other studies, an inwal evalration
period may identify those children in greatest need of
limited hospital facilities. Future studies are needed to
Jderermine whether 2 shorter period of objective obser-
vation may provide similzr information.

Further evidence of the importance of this penod was
the fact that we found no climcally significant nsk
factors when evaluaung pare--3l history oF the ymutual
laboratory studies. As others have reported (23), we

147

Nigaprsngangdl pagnsppermny & s yagvany dhgor ey

found a poor concovdance between the paremtal
sccounts of seventy and what was actwally obierved.

In summary, & tradvtvonal nee-lentld (Khutehn) and
yogurt diel may have consuderable potentual for house-
hold management of persitent diarrhea. Of the vanous
clitweal Characlensiies, younger age, poorer nunriitonal
status, fever, severe watery duarrhea and vomuting were
assocrated with a higher rate of weatment fa. re ot
delayed cessation of duavrhea. Our data suggest a poot
cosrelation between parental accounts and observed
sevenity of diarrhea and support the potentizl use of an
imiwal evaluaton penod i denufying choldren at a
hugher risk of treatment failure.

Acbmomiedpement, —Frognoal support for thiy cesessclh wirs peo-
wndied by the A pploed Diaeviieeat Diense Resesechy proyect ot Herveed
Uaaversity by raesng of & coopesstive agreement with the US Ageney
flon Untevtubnatiel Deveicpoment
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Role of cereal-based oral rehydration therapy in persistent
diarrhoea in children

A Mapd Molla’ and

A Ban?

Deparoment of Pardetraes’, The Apa Khon Unnersiy. Kerarhi, Pelaian. Ingrmatiome] Rerowt Commst” Peihower, Pakusten

Yolla AM. Ban A Role of ceveal-based ol rehyvdraton tharapy i persistent dvarrhoea in children.
Atta Padvatr 1997 0supp) 381 104-7 Stackholm ISSN 03035- 535216

A tota) of 2000 children aged wnder five and 12,500 diarshoea epusodss were studred prospectively for
asseipng the efficaces of R-ORS and G-ORS and for companng them with that of a comparnson arez
using drugs for weziment Ffficacy was evaluated wn tevms of ORS wse rate. consumpizon of ORS per
tpisode, dutation of drarthota and rate of recovery. The date were analysed 1o compare the rate of
perostent diarthoss wn the thres areas. Mean QRS consumpuion was 946 = 376 and 1136+ 766 mi per
episode of watery disrrhoes w the R-ORS and G-ORS areas respecuvely. The mean durations of
watery duarthioes were 3 3 =21, 54 3.5 and §.8 + 5 3 days in the R-ORS. G-ORS and companson
scea, respectively The modian dutavons for dysentery were 7. 9 and 12 days in the three areas
respectively The incidences of persistent duzorhoea following watery diarrhoea were 0.4, 3 and 12%
the R-ORS, G-ORS and comparson ares respectively, and, following dysemine epusodes, 8, 18 and
20% . The results of the study sweeetr that R-ORS can hasten recovery from both watery diarrhoca and
dwsentemes, thus redwong the uncudence of persistent dravrhoer. O Cumulawe recovery rate. persistent
diugrrhora. R-ORS. G-ORS

A Maypid Molla, Deperomems of Paedwiruey, The Apa Khan Uneersuy, Stadwm Road. PO Box 3500,

Karach- 748500 Pakustan

Diarrhoes] disease causes abowt 3 tullion episodes every
vear with about 4 million deaths annusally (13 Most of
the deaths occur in the developing countnes (2). Use of
oral rehydranon therapy has substantally sedwced
mortality from acute diarthoea and dehydration. Maost
of the deaths due 10 diarrhoea are through complica-
Jgons resujling from the iliness. A substantial perosniage
1s also due to diarthoeal episodes lastung for 2 prolonged
period preapitating persistent diarthoea and 1t$ nutn-
unonal consequences (3, 3). The cause and mechamsms of
persistent diarthoea are not yet clearly defined. Whale
prospecuve rescarch 1s under way, and may take some
Uime, its management, particularly nutnttonal manage-
ment, continues 10 baffie the pedratnaians of developing
countres. As there 1s no defimite cause and no therapy in
sight. one has 1o explore all possible ways of finding an
aliernative means of wreatment or even prevenuon if
possible for this condition.

We have analysed our data from a large. prospective
field-based commumity study on rice-based oral rehyd-
rauon therapy in rural Bangladesh and attempied to
find out if rice-based oral rehydration therapy is likely to
have a posiuve role in reducing the incidence of
persistent diarrhoea. This was inspired by the impact of
rice ORS in reducing the duraton. frequency and stool
volume, a5 has been observed in the past clinical and
field stedies (6-8).

13 ‘ré

o,

3

Martenals and methods

For studying the efficacy and nutnitional consequences
of the nce-based oral rehydration therapy, three viliages
in rural Bangladesh each wath 600-700 children of less
than five years, matched for socioeconomic variables
like maternal education, morbidity, nutrittonal status,
etc,, were inciuded in @ two-year longiudinal study. One
area received packets of standard glucose based ORS
(G-ORS). another recerved packets of rice ORS (R-
ORS) and a third area served as 2 comparison area
where no ORS was distributed from the study source.
Village mothers selected on the basis of predeiermined
criteria served as depot holders for the ORS packets.
Mothers and depot holders were tramned through pracu-
cal demonstrauons about the preparauon and use of R-
ORS and G-ORS in the respecuve study areas. The
details of the preparation of R-ORS are published
clsewhere (9). The comparison area was advised o
continue with i1s pracuce of home ORT, available ORS
packets from government sources and current practice
of drug treatment for diarrhioca as decided by the
families. Dietary and nutntionzl advice were similar in
all three areas and consisted of continuation of pre-
diarrhoeal feeds. including breast milk. Children’s feeds
consisted of mother’s milk and diluied cows milk for
vounger infants. For older children a local diet prepared
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with nise and lenuls was made soft and served thres to
four times in a day. Families were advised 1o provide
additional feeds after recovery, the ainount depending
on the demand by the child. No monuonne of the
dictary intake was conducted. A team of health workers
visited each household every week. In the case of
diatrhosa a daily visit was pad until recovery. Nutnito-
nal effect of the ORT used in different treavment cells
was measured by anthropometric measurements like
weight and height every thres months. The volume of
ORS consumed was recorded daily and the durauon of
illness recorded according 1o defined cnitena

The defimtion of watery diarthoea was based on the
passing of at least three liquid steols in 24 h. Stools of
liquid or sermi-liquid consistency mixed with blood and/
or mucus were defined as dysenteries. Both these
defimtions were based on descnipuons provided by the
mothers. No microbiological examinations were under-
taken because of pracucal difficulties. The drues wsed
for the treatment of diarrhoea consisted manly of
ampicillin, tnmethopnm co-trimoxazoie and metrom-
dazole. These were obtained from non-study sources by
ininatives of the families themseives. Cessauon of
diarrhoea was defined as the passage of two soft stools
or no stools in 12 h. Episodes separated by two days of
normal stools were counted as separate episodes of
diarrhoea.

Resuits

Table | presents the popuianon status and incrdence of
both waterv diarrhoea and dvsenteric episodes. The
incidence of overall diarrhoeal episodes or of watery
diarrhoeas and dysentenic eprsodes 1s simifar in all three
areas. Table 2 presents the use pauern of treatment
regimens in the three cells. Use rates of ORS were 70%
and 0% in the R-ORS and G-ORS areas respecuvely.
Companson areas used more drugs in both watery
diarrhoea and in dysenteries. Dysentenc episodes used
more drugs compared to watery diarrhoeas. R-ORS
areas used comparauvely fewer drugs and more ORS.
The ORS consumpuon per episcde of watery and
dysentenic diarthoeas 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
comparnison area was very low and thus not shown ir the

Table 1. Incidence of diarthoea dunng two vears of study.

R-ORS G-ORS Companson
Types of diarthoea %) {2%) ()
Touw! drarthoea episode 3871 {100) 3740 (10D) 433? S 100}
Inadence/Chuld-year 3.3 3.8 s
Wartery drarrhoea 2393 (62) 2403 (63) )3%? (63)
Dyseniery 1472(38)  1335(39) 1557 (32)

Cereal-bosed oral 1ehy @ranon thesopy and Lxold18m s persisieny Grarvhoes 103

Tubie ¥ Ute pattern of treztment reqmeny

Foeaument 1egrmens R-ORS G-ORS Companson

Wanery Crarinoes wae 2395 = 1305 = 3326
ORS oaly LR o 60 1 56
Diugs afone” o i Sf $3
ORS - diugs? g™ I 10t
*(tiers hE-S 8.2 03

Dvsentenes mac 472 2= 1335 mu (557
ORS oniy i29 137 |30 Ak
Drugs atone® 32 35 4t 87
ORS—drugs? 30.6 39 3
*Qthery 3 007 0.4

g vs brepgQMOL, ¢ vs d=p<0.0001, ¢ vs {=pg0.000L,
B p 00D 1w ymp g 0.0001

* Muluple combinations.

e G oear-sait solutionsmolasses-salt from non-study sources.

¢ D:Lgs from non-study SOUrCes.

L]

vs

Tubie 3 Volume of ORS consumed per episodes of wartery diarthoea
and dysenteeues (mean = SDy.

R-ORS G-ORS

Treament " Mean  (SD) n Mean (SD)
In wutery drarehoea

ORS onlv (ml 1637 8265 (376) 1433 236  {766)

ORS —drugs ¢miy 32 LT (T34 589 97 (913)
in disentenes

ORS oniv (ml) E74 1140 (307 178 1252 (8%%)

ORS ~drugs tmiy 735 §187 (19 582 1389 (91

Tuble 4. Durauon of diarrhoeal episodes using magoc treatment
rezumens. -

Durauon of drarrhoea (days)

Treatment reumens n Median Mezan+SD
Watery diarrhocas
R-ORS onls 1687 3 33=21
G-ORS oniy 1433 3" 34+35
Drugs alone 1827 = §8<=35
R-ORS ~ druzs EEE Ead 27=34
G-ORS —drugs 339 had 8233
Dysenternies
R-ORS oniv A3 ¥ 15+48
G-ORS oniy My 24 9s 10.2+62
Drugs alone 1217 { paid 140+6.1
R-ORS +drugs 733 ¥ 9.0+58
G-ORS —drugs 312 1> 146+-82

2 vs b=p<0000L: b vs c=p<0.0001: & vs e=p<0.00DL; f vs
2=p<0.001: 1 vs y=p <0.000L.
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Table 3 Cumulative tate of tecoven (%) ftom diflerent tvpes of
dizrthoes on days 3, 7. 14 and 21 weated by &rfferent vequmens

Cumulative tate of tecovery on day

Treaumenmt 3 Y i b
Watery diagrhioea
R-ORS &b %6 ¥ 99 9
G-OKRS 053 89 §7 30
Companson ] 46 3% 95 &
Dvsentery
R-ORS 154 1.2 9l 4 979
G-0ORS bR 421 %11 20
Comparnson 2% R ] LARY]

Table 6 Episodes of darthoeta lasung jonger than 14 davs uaing
different treatment reqimens

Watery dazrrhoes Dwsentery
Treaument regimens n 2 ] %
R-ORS onlv 1687 Ga 4 4
G-ORS onlv 1433 29y 178 186
R-ORS —drugs 244 23 733 Ut s
G-ORS ~drugs %9 s M M
Companson area (drugs aione) 1827 123 1287 &0

Table. Duration of both watery diarrhoeas and dysen-
tenigs is presented in Table 4. The median duranion of all
drarrhoeas in the R-ORS area compared to either the G-
ORS or companson area was sigmficantly shorter. The
cumuiative rates of recovery from watery diarthoea and
dvsentenesondays 3. 7, 14 and 21 1n the treauiment areas
are presented in Table 3. ltisclear that the percentage of
pauents recovered on days 3, 7. 14 and 21 was substan-
taily higher in the R-ORS area compared to the G-ORS
Of COMpanson area.

This is true for both watery diarthoza and dysentenes.
For example, on day 7 of therapy, recovery rates of
waterv diarrhoca werc 96. 79 and 3432 in the R-ORS. G-
ORS and companson area. respecuvely. Recovery rates
for the dysentery episodes on dav 7 of therapy were 61.
42 and 21% in the R-ORS. G-ORS and companson
area, respecuvely. The differenual recovery rate conu-
nued to the end of the third week beyond which sur-ey

“was not continued. The incidence of prolonged diar-
rhoea (longer than 14 days) i1s presented w Table 6.
Prolonged diarrhoea was more common in dysenteric
episodes than in watery diarthoeas. Among the R-ORS
treated patients the dysentenc episodes lasung longer
than 14 days were §8.4% compared to 18.6% in G-ORS

RCT X PR T SUBBY T e

area The duranon of dysenteries using ¥ combination of
ORS plus drug lasted for 1. 38 and 40 days i the R
ORS. G-ORS and comparson areas, respecuvely

Discussion

Qral sehydration therapy has been able to reduce the
mortainy of diarrhosal disease by $0- 30% and hospatal
admusston rate by 30% (10. 11y Yer the cost of
unnecessary use of drug wn the treatment of acwre
drarrhoea s due 1o the fact that the preseat ORS fails to
reduce the magmitude of diarrhoea i terms of stool
volume. frequency os duration. Therefore, search for @
more efficrent. less cosily, easily avarlable and accessible
ORT conunued and resuited m the development of
cereal- or food-based ORT (12-14). The results of the
chnical tmals natwrally mspired the use of this new
genscation of ORS in the field of Bangladesh (13) and
Jater in Kenva (16). It was anucipated that the ability of
cereal-based ORT 1o reduce the stool volume may
hasten the recovery from diarrhoca i the fisld, which m
the tong runm will reduce the incidence of persistent
diarrhoea. This prospective study. involving three areas
where R-ORS. G-ORS and no ORS were used. served
this objecuive appropniately. The supernor efficacy of R-
ORS. as proved 1n the climcal studtes. was also retlected
in the field condwwron. Both watery diarrhoca and
dvsenteries were studied. Improved recovery rate or
decreased duration of diarrhoea resulied in the substan-
vally smaller number of prolonged diarrhioca wn the K-
ORS area. Even dysemienes which uswally lead to
mncrdence of prolonged drarrhoeas responded with some-
lar improved results to R-ORS treaument.

It 15 known that abouws 3-30% acute diarrhocas
progress to prolonged episodes which last longer than
wo to three weeks. Companson of the resuits of thes
study demonstrates that if ireated by R-ORS alone, the
mncidence of watery diarrhoea lasung longer than 14
days can be brought down to 2 mere 0.4% compared to
12%: when wreated by drugs. In a country ltke Bongla-
desh, taking this fhigure as the basis, the estmated
mcrdence of persistent diarrhoea can be brought down
from an esumated 340 milhion to only 40 msllion. almost
10-fold reducuon. Similarly. the results of this field
study also clearly demonstrate for the first ume that the
ncidence of persistent diarrhoea following dysentenesis
substanually lower with ORS treaument than with drug
reatment. R-ORS being the best.

Despite the extensive hiterature on the possible causes
and mechamsms of persistent diarrhoea. clinical man-
agement of this condition remams 2 difficult problem.
So far, no clear hine of therapy, be ut dwctary or
antmicrobial. i1s n sight. Whle the prospective research
studies are continuing. a simple, available and afford-
able therapy and above all one capable of reducing the
incidence of persistent diarrhoea may continue 1o play a
positive and contributory role. Hawing an effective

s
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therapy a1 hand, 11 may not be ettueal 1o allow such
colossal numbers of child lives to perish, while haslth
plannets and researchers are sorung out therr duffer-
ences (173
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Diet During Diarrhoea

Iftikhar A Malik, Seema Azm, Mary Jo Good!, Mubammad Igbal, Muhammad Nawaz,
Lubna Ashraf, and Noreen Bukhuan

Paksun - US Laboratory for Sero - eprdemsoiogy, Ammmy Meducal Covlege, Ramalprnds, Palostan; ”[Rpmm:m of Soctal

Mediane, Harvard Medical Schood, 651 Huzungion Avense, Boston, MA 02115, USA

Abstract

Diarthoea is among the foremost disorders responsible for high momality and
morbidity in children of third world countries. In addition, improper feeding dunng
diarthoca leads to a vicious cycle of frequent episodes of diarthoea and malnutntion in
these children. In this study 595 households (200 urban and 395 rural) with 741
children who met the age criteria of 36 months or less were randomly selected for
assessing the feeding practices dunng diarthoea. Out of these, 276 (37%) were infants
and 465 (63%) were toddlers. The majority of both breastfed and non breasifed
children were also receiving solids and liqud foods. Animal milk was used by 89%% of
non —breastfed children. Forty six percent of breasifed and 78% of non - breastied
children were given "Khitchn™ {nce cooked with lentils) as a solid diet. During
diarrhocal episodes, most mothers (70%) continued breast feeding thewr children.
Whereas, 53% childrea also received solid and semi-solid diet which was euher
*Khitchri® or banana as meationed by more than half of the respondeats. The majonty
of mothers (97%) considered breast —feeding to be a good practice duning childhood

diarrhoea.

Key words: Diarthoea; Diei; Feeding; Feeding practice.

Introduction

Diarrhoeal disecase is a leading cause of
mortality among infants and children in Pakistan
and accounts for an estimated 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 development
and therefore suffering from malnutntion (2).
Rohde er al. reported that approxmately 64.4%
of these diarrhoea -- associated deaths are due to
mainutriion and growth failure (3). Therefore,
an episode of diarthoea can further diminish the
nutritional starss of an already malnounshed
child, and prompt mecasures are required (o
prevent nutntional deterioration and subsequent
montality. Diarthoea contributes to malnutntion
through many mechanisms, including loss of
appetite, withholding of food, intestinal malab-
sorption, and fever (4). The duration  of
dizrthoea is longer and it is more severc

Comrespondence and repnar reguests should be
addressed to: Prof. IA Malk

malnovnshked children than i healthy children
(2). The 1985 - 1987 Nutrition Survey in Pakistan
indicated that the intake of fluids such as mulk
and tea, and foods suck as "kbitchn', porndge
and nce pudding are increased whea the child
has diarthoca, while “chapati” is given [ess often
to children during diarthoea (2). Therelore,
dietary practices during cpisades of diarrhoea
arc of interest in enabling us to further under-—
stand the relattonship between drarthoea and
malnutnton.

In this study, we examined dictary practices
of children aged 36 months and younger as
reported by mothers m  the Rawalpindi-
Islamabad area. We distinguished berween
normal dicts and those commonly given dunng
episodes of diarrhoca. It was hoped that findings
of this study would comtribute to the efforts 1o
control diarthoca among Pakistam children.

Materials and methods

The study was conducted dunmg the peak
diarrhoca season, from June to September IS8R

“emtrious Prooe Blank
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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
local informants, especially children, helped in
identifying houscholds which had children of the
appropnate age. This paper analyses the data
collected in the household survey of 595 respon -
dents (mothers and caretakers). The willages of
eight union councils and five urban settiements
were selected for the study. The headmen of the
urban settiements and counstllors of umion
councils were approached and the purpose of
the study was explained. Interviews and obser-
vations were conducted by a team of six women
including two medical officers, one anthro-
poiogist and three health visitors. The survey
questionnaire was developed, discussed, pretest -
ed, and redesigned by the rescarch team. It was
wrilten 10 Urdu, the national language of
Pakistan, but at the tume of interview, questions
were asked in Punjabi, the local dialeci. Topics
covered in the houschold survey included
patierns of use of foods and fluids for children
36 months of age and younger, occurrence of
diarrhoca, and mothers’ beliels about diarrhoza
and dchvdration.

Determinarion of sample size

The overall aim in this study was to collect
the data on different aspecis of sociceconomic
hfe, environmental factors, and anthropological
factors related 10 diarrhoeal diseases. Additional
data were collected on feeding practices, nature
of foods and fluids given 10 children (nomally
and dunng diarrhoca), mothers’ perceplion of
diarrthoea, treatment of diarthoeca, household
hygiene, and use of Nimko!/ORS for treatment
of diarthoea.

The sample size for this survey was
calcelated by utilising the resulis of a pilot study
1 which 60 houscholds were visited. The relative
margin of errors and absolute margin of errors
were  pre—assumed for different  imponant
varniables (of course the proporiion of diarrhozal
cases was 2 major vanable). The techniques for
deierminalion of sample size for continuous data
and for proportions using proportional allocation
were applied Three differeat regions (near, far,
slums) were treated as strata and procedure of
multistape  straitfied random sampling  was
followed. In the first stage, an independent
sampie of uvnion councls from near and far
regrons and a sample of slums was drawn at
random. At the second stage the sample of
villages was drawn at random from sslected
union councils. At the thisd stage (final stage)
an wdependent random sample of houscholds

Matik er &)

was drawn from each village/slum. The sample
size for each village/slum was proponional to
their population. In this way a sample of 595
households was drawn from the rtarget
population.

For staustical analvsis the parameters were
categonsed according to suutable breakup. Two
way conungency lables were constructed for
mutually  exclusive categones for  different
vanables.

Resulis

Infants and child - feeding in  Pakistan
depends on old nituals and praciices followed in
different social groups: dietary practices are
heawily influenced by older ?;male kin (ie.
grandmothers). In this study, however, most
respondents were the mothers ¢f the children
wdentified as 36 months of age or younger. As
mothers explained their dieiary practices, other
female kin were present.  Thus the findings
represent the mothers’ visws as expressed within
the family context. »

Demographic and health characteristics

Of the 595 respondents, 570 (9%6%) were
mothers, and 25 (4%) were other kin; the mean
age of respondents was 295 years (range, 13-
§0). The average number of children per
houschold was 3.68 (range, 1-13). Of the 595
adults, 77% were illiterate. Of the 134 (23%)
categonsed as hiterare, 101 (75%) had formal .
education in pnmary (or higher) school, and 33
(25%) could read and write Urdu.

The 595 respondents were mothers or
carctakers of a total of 741 children aged 36
months or younger. Of the children, 276 (37%)
were under 12 menths of age, and 465 (63%)
were aged 13-36 moanths. The number of
children who had diarrhoeca at the time of the
interview  was 273 (37%); 113 of those with
diarthoea at the time of the interview were
infants and 160 were toddlers. The imean
duration of diarrhoca in infants was 8.7 days
(range 1-60), whilz the mear duration for
toddiers was 7.1 days (range 1-48). Two
hundred fifty—three children (34%) resided in
urban areas, and 488 (66%) hived in rural areas.
The prevalence of diarrhoca was very high
dunng the summer scason among the children
36 months of age or younger.

Feeding practices

Fifty—four percent of children were
breasifed. The mean age of breastfed children
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was 118 months, and thai of mnon - breastfed
children was 23.8 months.

Figure shows th: duinbution of dJifferent
feeding  patterns  among  the 741 childeen
according to the age.  The majority of bath
breastfed and non-breasfed  children were
seceving both liguid and sofid foods.  The
liquid and solid diets teferved w the food gven
to children from that cooked for the family;
children were allowed to bave as moch a3 they
wanted.  Ligwds in the wsuel family diet are
water, lemon water, glucose water, sowmal sulk
{especially diluted or undiluted baffalo milk), as
well as canned and dried milk. Solid foods are
"chapati’ (a flat soft bread that is & waple food
in Pakistan and that i always catem  with
vegetable curry), "khutchn” (noe cooked wath
lentils), fruns, and yogurt.
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Feeding panzms of chiidren according o £ge (m=741)

There was no  statusucally  sigmifican
difference in the prevalence of diamhoea by diet
type.” In particular, non—breastfed children were
no more likely to bave diarthosa than breastfed
children regardiess of diet type (Table I).

Liquid diets

The uwsual hguid diet used for breastfed and
non —breastfed children i1s showm in Table I
Animal milk {which included diluzed and
undiluted) buffale milk, cow’s milk, and goar's
milk was used by 89% of non-breasifed
children. Canned or dned milk was rarely wsed
Even in the absence of diarthoea, about 15% of
mothers used oral rehydration solution (ORS)
for both breastfed and non-breastfed children.

218

The reason given by mothers was that ORS s
good for @ child’s healih, especially in the
SUMMmET.

The lquids fed 1o children under 36 months
of age both dunmg dearthoca and a0 other times
are lwied m Table Il0. Comparson of the wswal
lrqued diet with the one wsed dunng drarrhoea
shows that aimost simidar fluids were wsed in
both cases; however, mothers mentioned that
dunng epuodes of dirhoca they used sali-
sugar water (18%), albumin water (27%), and
hesbal hiqwd ($05%).

It s uwteresting to note that 417 (97%)
mothers  seported that they never stopped
breasifeeding dunng diarrhoca. Im casey of
current dizsthoea, mothers were asked winch
hqurds thewr children were taking. Of the 245
maothers whe responded to the guestion. only 27
(11%) sad that they had given ORS on that
day to children who currently had diasrhoea.
Fifty - fowr percent of the mothers were giving
thewr childrea breastmilk; 9%  were  giving
glucose, and a few were ghing  sugar - salt
solution (three), sugar water &mw)),, lemonade os
"skenjabeen” (sue), and herbal lLiquids (seven).

Solid diets

The gesponses of mothers about the wswal
solid diet wsed for both breastfed and nom -
breastfed children ave listed im Table 1), which
wndicates that mothers feed the same foods for
both groups. For example, 46% of breastfed and
78% of nom-—boeastfed childrea were given
"khitchei” as part of thew nommal diet.

Tabie I presents wmformation on solid food
gven duning drasthosa. "Khitchri® and banana
wore mestemed by more than half of the
respondents. Some mothers thought that bamana
thickened stools. Infamis were given yogun mixed
with mashed banavnz. When we compared the
solids given 1o healthy childrea with these given
to children dunng diarrhoea, we found mothers
considered rnost solid foods as part of both
diets. Sty ~one percent of children had
"khitchri” as pant of thewr normal diet, and about
haif secemed it dunng diamhoea.  Shay-— e
percent of the chuldien were given “chapati® as
part of the wswal sohd diel; howeser, fewer
mothers (339%) fed t dumng diarrhoca. Nine
mothers said they gave no solid foods dumng
diasrhoea.

Acwal solid foods reported to have beem fed
on the day of imterview by maothers or caretakers
whose children curreatly had disrchoea were
"chapati” 10%%, bananz 3%, "khuchm' 4%, sk
3%, and yogurt 3%.
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Table 1. Companison of Dicts of Normal Childeen and Those With Diarrhoea

N (W) warh Unducated Dvet

Health Oty Brea Breas: NG Breasy No breasy Toeal
St bresst [ [ el Bat nulk bue No F

eralk thigrsandits Igunds - tegandiy bgunds +

soldts saluds

Dusrrhoca sbaenl % (&) & (13y 158 (33 12 {3y 213 (&) L8 (64)
Dusrrhoes presest 24 %) N3] 97 18y ¥ (Y 10% (42) 7 (38)
Tors 3 % Pl 0 224 743
(%) {12y (28 (339 7y {434y {100y

Table 1. Usual Liqwd and Solid Foods
of 741 Children in Pakistan

No._ (%) of Chajdren

Wah Wiitastowt
Bresmil Breasotk Towr!

Do TN = 800) (N = 3401) (N = T4])
!ﬂ‘ uids
Walter 390 (9%) IR (99 733 (99)
Gloose weier 232 (58) 29 (&7 &Y (&)
Tes 180 (&%) 291 (&85) 47 (&3)
Lemon water 133 (33) 193 (37 3% (44)
Herbal hgnd 113 {28) & (19) 17 (24)
Armma! il 1535 (%) 303 (&9) 43 (52)
Tinned malk 2 () 48 (15) 20 ()
ORS S4 (14 &0 (1%) B (9)
Sotias
Frums 244 (B1) NS (52) 3% (%)
Chepen® 194 (48) 298 (8T) 492 (88)
Kihiichm§ 184 (48) 287 (TB) 4351 (1)
Bresd 141 (38) 237 (&5) 37 (31
Pomdpe 123 (31) AD7 (613 352 (&5)
Yogur Wy (2m 189 (35) 58 (4D)
Yogur and

mee &1 (15) 127 (37 18K (28)
Yoghun

#nd benene 14 (3) 3 %) 43 (&)

Nowe: Dute are malupie responses and thas the
toarls are mot 100%.
* Chepen vs 2 fa1 soft bread esten wauth wegrable ooy
§ Khnethm us 2 eeomere of moe and leatils (padses)
oociked topeihes.

Di -

Qur study demonstrates thar there ©w 2
modecate shift in diet denng diasrhoea.  Those
foods comsidered 25 harmful dunog damhosa
are withdrasm or stopped temporarily, but

overall maintenance of normal dictary pattern
persists.  Banana, "khitcho®, yogurt, and boiled
nce, which are considered as good foods for
childven with diarthoea, are added to the diet,
while foods thought 1o be harmful (such as
spices, curry, “chapau’, and melon) are euher
torally resincred or given less oftem. MNutrient
intake data collected from Peru and Nigena
during illness and health showed no sigmificant
difference between diet dunng drarrhoca and
non - diarsheea  dictary  intake, along wath
wnchanged  breastfeeding  patierns  durning
diarthoes (5.6).
Continvation of feading dunng
depends on the seventy of iliness. This points
to the fact that mothers” percepiion of
serousness of illmess disectly affects the il
child’s intake of food and fluid. In our study, a
great  majorty of mothers did not  stop
breasifeeding, or feeding hquid and solid food to
the childien dunng diarrhoea. Similarly, 3 study
carried ouwl n rural Pakistan (7) showed that
most women stated thatr fluids of some type
should be given 1o a child suffering from
diasthosa. Bentley e ai. (8) found that in
Morth Indiz, mothers continue breastfeedmg and
giving flords, although they change the diet to
include sofier, cooler foods. Green er al. (9)
reported that most solid foods are restmcted by
Bangladeshi paremts; almost wwo-—thids of
maothers staled that they continued breastfeeding
during diarrhoca, but 75% of the respondents
reported that  they withheld solids dunng
diarthoea.  This stalemen?! was nod the aciwal
behaviowr of the respondenmts  because in
Bangladesh (9) and North India (8), manzgement
of diarthocal cases was observed for several
months, and the observations revealed that
foods/Muids  (including breastmilk) were mot
withheld from childeen with dizrrhosz to the
extent usvally reported to interviewerss.

The relation between what people say and

drarchoea
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what they sowally do © wnpredictable; mothers’
sesponsts 1o questions sbowt what they think w
& good dier for childeen wath disrvhoes did mot
teflect what they acteally do un such neations,
In our study w was observed that foods which
mothers mentioned a2 bemp good for cdhdeen
with dizrthora were not zlways made for thew
chaldren. Mothers complamed tha1 dwe o
poverty  they a2re  umable to  buy  specval
supplements for thew cheldren, so they prefesred
10 gve rusk, biscunts or other food ey
available in the houst. Although the ngredieats
are almoyt alwavs availzble wm the home, mothery
ate sejuctant to piepase porndge or khurchn”
for thear childeen; thas seluctamce deporved the
children of some muinitions foods. Im owr ywrwey,
only 11% used ORS on the day of the intemaew
for children with diserhoea In fact 15% of the
total children were guven ORS a3 » paot of the
normal liguid dier conmdenag it good for health.

Table NI Ligwd and Solid Foods Fed
by 595 Mothers or Carerskers Dunng
Episodes of Diarvhoes

Doex Caretentn
No (%)
Lsgqud spooiixc for
Easrbocs
ORS 305 (&)
Herda! ligwd 239 (40)
Skl - soger wrier 1B (28)
Allburman weier 159 (21
Race waier B (H
Laguidis wsed in weusl copditoms
xd durning durrboca
Watesy i 378 (97)
Glaose water 356 (&)
Teu 347 15%)
Lemon waier 30R (32)
Sobd foods
Frun 38 (&3
Kot 312 (52
Vegeisbits 287 (42)
Breed IRE (D)
Forméipe 210 (35
Chepand 27 (3%)
Yogom &2 (2T
Egr &nd mik M2 (19)
Nome 99 (18)

Nonz: Drte are muluplie responits and thes the UCRER 207
mon 108

* Kbguim us 3 momnee of ore and peises cooded epeubes

§ Onvpuan 15 2 fley soft bresd saten wulh vegeasbie ooy

ny

Publee  health  programmes  for conurol  of
drzevhoesl dueass among childien focus attention
maindy on the mansgement of ecpwsodes of
dizrvhocy and theough oral schydration thesapy.
The findmgs of thy study reveal thal mothers
continge  grng mormal diets to thew children
dwning duseheeal epwodes. Therelose, this aspecs
can be ewplored funber by health ploaness for
the poeventson 2od  treatment of durerhocal
duseases w chibdren.
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VITAMIN A STATUS OF CHILDREN IN THE URBAN SLUMS OF
KARACHL, PAKISTAN ASSESSED BY CLINICAL, DIETARY, AND

BIOCHEMICAL M- JJHODS

AYESHA MOLLA, SALMA By SADRUDDIN, MOMALOIED PIURSHID, ABDUL M
WMOLLA, FALAK N BAHAMAN, SAHANA DURPAND, AMIN SURIX, [QIN D.
SHYDER, avn KRISTY HENDRICKS
Deparvmeras of Parhologe, Medicune, Foediceraes. Cornmamny Healvh Soemte. ond Fharmascdogy.
The Aga Ehan Unmergay Mediced Conme. Karnch, Pekupen, The Combumed Fregram wn P lezme
Gagtroenerology and Wardion, Wamard Mediced Sehool and $ppied Duzmmbedd Dusease & cseanch
Proyeer, Warverd Ingarwe for Inermesons] Desedopment, Compmidqe. Maspachwierss

Abstracr,  We assessed the vitrmun A sterns of $32 children with an age range of 6-60
months who wese livang on shoem sress of Karschi, Paluswn, wing theee methodologres:
chimical eve exsmunition, dictury vitymin & sntike, and serwm netwnal level. No definsie
Olimical ysgms of serophihiatmee were obnerved in any of these children. The mean = SD
vitarmin A intake evumated fiom 2 food frequency questionnawe far the growp wuth in-
edeguate (low and defioient) sorwen seninel bevels (€ 20 pg/dl) was 362 = 332 rennol
oguivalents (RE) vompared with 431 £ 332) RE in the growp with adequate serum levels
(f < 000%). Deficient sorum reninol levels (< 10 gwg/dl) were pretent i {2 children (2%);
tao of these hed 2 healed comeal scar. Low seruwm setinol lewvels (Y019 pg/dl) were present
in 4%%, while $1% childven had sdequxte bevels (2 20 pg/dld. The mean * SO serum
reting] level for e inadequste (< 20 wg/dl) and 2dsquate groups weve 15,3 = 2.8 and
266 = 6.7 we/di, respectively. These repults suggest that o significant number of children
in these communuties have tow vitzomin A lewvels and thus may consitute 2n at risk group.
These sesuits 2leo vwgpest that the diztary wntake method may be a aumple 20d tnexpensive

screengng 1ool for assessment of wilzmmin A $130WS I COMIMWLILY.

Vitarmun A deficiency is 2 major public healinh
problem i many pars of the wordd" Commu-
quty surveys have estunsted that 1O umillion mew
cases of xerophthalonis oo r exch year world-
wade, and that moce than 500,000 of these cases
resalt un blindness® In Bangladesh, Imdiz, and
Indonesiy, a high prevalence of zomwe reroph-
thaimuz has been clealy documented, bt few
dara are avaulable fr-m mzny cowntnes, inchud-
ing Pakistan.b-* In the one report from Pakustan,
low levels of vitzmum A were noted wn 20% of
males and 10% of females Yees thin 15 years of
age from zn apparently healthy population of
Karzchi.® {n a secent questlionnaine survey con-
ducrad by UNICEF, Patuitan, | 1% of heslth pro-
fesvionals reported that night blindness was com-
rmon in thewr area, wath the provinees of Simdi
and B2luchistan reporting the highet incidence.”

Wihile cwrrent dzw zre conflicung, sewerzl
sredyes have demonsirzted 2 possible asyocuation
berween walamun A delciency and increased
rmorbuduty dwe 1o duvanthez and respuratory tract
wnlfee s, An 35O uatien between pootrzctad dy-

arrhes and exssting muld rerophthalmes in ctl-
dren was shown in 3 study conducted wm dhe shuru
area< of Dhaka, Bangirdesh ®* Dawr fram lndo-
nesia imndicated that xerophthalmie children had
an uncreased nisk of developing both respuratory
disease and drarvhea; children with respiratory
disease and 3 history of dizrrhez developed xer-
ophthalmz a2t 2 hgher rate than healthy con-
wrols.® Monality of Indomnesian chi'dren was re-
duced by 34% un the vitamun A-supplemented
willzges compared wati control villages.'® o Jn-
diz, mortzlity among presciioo! age children was
lowered by $4% 2ftr inroduciion of small week-
ly doses of viuamun A supplerment.! No specific
cayse has been anributed 1o the manality of these
cluldren. However, 2 study i Souwth Africy re-
wealed that chal fren wuth severe mezsles given a
supplement recovered more rapidly from prew-
montz 2nd dezrrhes than dud the growp receiving
placebo

These Gndings emphasize the need 0 awsess
the vitamum A status of children in the nonim-
dustnalized world o Wdeanfy growps at rsk of
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developing bealth relatsd complications snd w
determine groups who would bemoht from vi-
umin A supplements.

Serum retinol level us eegulated by severa! lue-
tors including dittary intake, liver stofes, mo-
bilization, use and excretion of vitamin A. Un-
ess there is a severe depletion of liver stores,
biochemical or cinical evidonoe of vilamin A
dehdiency does not oocur.” There ate several
esablished methods available for assesoment of
vitamia A status, slthough each has its own lim-
itions '* ¥ The finding of xcrophthalmias on
physical examination 18 o0 indication of ad-
vanood vitamin A dehoency and is wsed by the
Woild Heslth Organization in community sur-
veys " However, childten with 3 biochermical
deficiency may look dinically nonmal, eraking
xerophthalmia an insensitive indicator of hy-
povitaminosis A" The measurement of sequm
retino] has also been vsed 1o 238088 vitamin A
status, but it requires specialized Laboratory fa-
cilities. A number of important limitstions arise
from using laboratory methods (o asuess vitamin
A deficienty, including destruction of vitamin A
by oxidation caused by exposure o light, intes-
ferenoe by hemolysis, and incomplete extoc-
tion.' An assessment of vitamin A s1alus can
also be done by esumating dictary vitamin A
intake. Long peniods of direct diztary intake ob-
servation are difficult 1o obtain and the responye
to dictary questionnaues are not alwzys aciw-
rate.?® However, the dictary questionnaire meth-
od has frequenily boen used and validation of
food froquency guestionnaires with serum #-car-
olene levels have been made -2 Guidelines for
the development of 2 simplified diziary assess-
meant of vitamin A states have recontly been pro-
duced by the Intemationat Vitamin A Consultive
Group (IVACG).» &+

We camried oul a prospective commumnitly sur-
vey to commpare the vitamin A status of the chul-
dren living in slums of Karachi wsing climical,
dictary, and biochemical methods.

SUBIECTS AND METHODS
Study population

Random cluster sampling was performed to
select 576 of the 5,592 children (2ge range 6-60
months) from the curmment record of the survieal-
fance system of the Community Health Sciemce
Department of Aga Khan University Hospital

(AKURY o thaee witben stum areas sn Kasachi,
Pakustan, Twy of the areas were predominantly
Mushim and one was predominzatly Christian.
Children bess them fivie years of age 1 these areas
were followed imdependent of the present study
by the surveiliance system of the Community
Health Science Department of AKUH. This rou-
tne activity includes growth monitoning., im-
munization, and health education, which con-
tinues throughow! the year. The study was
approved by the Ethwal Review Committees of
the AKUH and Harvard University. Informed
consent was obtained from the parent or guard-
tarx of cach child enrolied. The study was con-
ducted from Fetwuary 1989 o March 1930.

Evoluation team

This weam inciuded the principall investigator,
a2 pedizirician, a comnmunmily health worker
(CHW), 2 nutritionist, and an ophthalmologist.
The CHWs are 2ll women (age range 25-45 years)
and have been educated up 1o the fifik grade of
clenventary school. They are low-paid (336
Amencan dotlxrs per month) employces recruit-
ed from the same slum areas by the Community
Health Service depanment of AKUH. Upon re-
cruitment, they were formally trained by the
Commuwity Health Nurses and Doctous for 10—
12 weeks. Additional wraining was also provided
when required. Their performance was regularly
evaluated by conimuous assessment either by
oral testing or by a demonstration of their prac-
tical work in the Reld. The principal investigator
regularly supervised the performance of the pe-
diatrician and CHW who were the primary data
collectors. The pediatnkizn, zlong with the CHW,
visited each of the houscholds and conducted
thorough physicai examinations, including care-
fu! ophthaimologic examinations in the home
using standard clintcal eritena.'” The CHW was
wained 10 carry out anthropometnc measure-
ments including body weight, height, and mi-
darm circumference of the children. The nutn-
tionist designed the dictary vilanun A intake
questionnaire and imitially visited houscholds o
train the pediztncian in administenng the ques-
uonnaires. Durning the survey period, the notni-
tiomist visited the area at regular intervals to
evaluvare the dictary dawa collection. The oph-
thalmologist was 2 member of the AKUH staff
who trained the pedatrician and CHW to rec-
ognize eye signs due 10 vitamin A deficiency.



Disiaty asscssmitn

A seemiguantiative food frequoncy quettion-
naige was developed following the IVACG gurde-
lines for dictary sssesiment of witamuin A -
take,” The questionnawe ¢onsistod of @ list of
15 fovod viems, with spocifiod portion vizes, which
wege selecied afier 3 veview of foods containing
tevino] and carotenoid convemed by the chilldren
in the study communitics, Conswmption of vi-
tamin A-containing foods in these communivies
15 essentially the same, Mothers were ssked 10
imdicate the average froguency with wihich they
fed cach food 1o thoir dhild during the paat month,
The eaght possible sesponse catoponies ranped
from never to fowr @1 more times por day. Food
models and vundard mexpuring devioes wene wsod
1o help mothers assess portion size, The setimol
equivalent for exch food stom was callovleted ws-
ing food composition tables.® ¥ The awerrge
daily intake soores for the setinol aquivalent were
compuied by muluplying the conyumpuon fie-
quency for cach food by the vitemin A content
of the specified serving vize. The produc of these
individual values were summead (o give the aw-
erape daily intake of retinol eguivalents, For
breagtfod childeen, the convemption of bresst
milk was estimated from poblished studics for
the amount of breast milk consumed by children
of vanous 2ge groups in developing cosntries "

Loborarory analivsis

Venous blood sempies (3 mi) were collactad
foom each child. The samples were divided into
2n EDTA-conwinung tube for stimation of he-
moglobin and complete blood count 2nd & mew-
tral tube for estimzuon of serum retinol, total
protcin, albumn, presibuman (PA), and retimol
binding protein (REBP). Both tubes wene placed
ummnadiately on woe and tramsfemred o the ARKUH
Clinical Laboratory in 2 thermos. Sera were sep-
arated, flushed with nitrogen gas, and stored at
—70°C vanl netino! estimation was done within
cight wetks of collection. Serum retimol was ex-
wmated wsing high-performance liquid chro-
mztography zocording 10 the method descrited
by Biern and others **

Qualurv conwrol! serwm was analyzed for each
wet of the test sera evalusted. The cozfficient of
vanation of the viamin A results obzined on
dulierent days ramged from 7% to (0%. Ten du-
plicate sxmples of serwm were assayed for vita-

v & &t e MNutnwon Evelestion Laberatery,
Unvtad States Diepartonent of Apncultuee Nyt
won Center an Aging., Tufis University (Bastom,
MA) There was less thamn @ 10% difference o the
mieans £ S wvalwes for the duplicate symples
(45.9 » 9.9 21 AKU and 4U.1 * 6.1 >t Tufs).
Serum RBP and PA were estimated wiing the
tadasl irmmywnadnffusion technique of Mancind and
othery, #

Hemoglobon, hematoeny, dnd ather ted blood
celll imduces were obtrived an the day of blood
colllection wimg 3 Coulier (Mialeaty, FL) S+1IV
swtoenalyzes. Towl prosein, albumin, and glob-
wlin Yewels were measured on the day of admis-
siom wsing 3 Beckman (Fullertan, CA) Astra an-
Hlyzen,

Srengrical analysis

The Stedent’s two-thiled r-test was used to test
forr diffesemces in the mean values of the arizbles
evaorted. The chi-square test was done 1o eval-
wate the difference w propotians of childvers in
variows apt graups. The Pearson correlation co-
effocient was wied 1o examine the observed
suremgih of the associztion between semm retinol
and other wvariables.

RESULTS

Complete climical, drewary, and biochemiczl
information was chwined on 532 (92%) of the
576 children selected fior sampling. Demographic
characterisuics of the study families from the theee
stuwdy 2ceas were tested statistically (Table §)
These aress were mastly inhabited by very low
imoome families who have immigrated from afl
pans of Pakistan The monihly tncome ranged
from 72.00 1o 94.00 United States doblars, which
was significamtly higher (£ < 0.001) in ane Is-
lamiic area compared with the Christian and oth-
¢r {slamic area. Famuly size and the avmber of
lnwimg children per family were similar. Propor-
tronately more females were studied in the Chrts-
tan 2rex than in the Islamic areas (P < 0.00).
hMaothers receiving education wp to fifih grade ar
higher in primary school were considered edu-
cated. Overall, the rate of matermal education
was low, ranging fiomn 1.4% to 20%. In spite of
these differences, the living conditions, diet, and
duseate burden were similar in the three areas.
The clinical eye signs, dietary vitamin A onteke,
and brochemuce] measwrements were compara-
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Taat §
Demographic characrenarics of he grudy formulies fram the three study ereas

. Sum sorax
Varaities Clrmsins PITENY Mg I

No. of dhildron 242 146 t44
Age, months {mean 2 ST WL s 139 34 s 146 329 + 43
Sex (male: fornalelt b2 AR T4 8163
Family sncome/month, rapiey
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§ P < QDO wnreus 1K Ohirisuian Klum ama

bie in the throe study arcas, No differemoes were
found in the prevalence of dismvihea] or wpper
respiratory wact infections,

Ovwerall, 12 childron (2.3%) hed seruem retimol
levels < 10 wg/dl, bt no dinicel evidence of
active xerophthalmia was found (Table 2). Two
children had healod cormeal scars; one of them
had had previcus comeal trauma. None of the
6-12-month-old children had defichent seruem
wetino! levels, The frequency of low and deficient
serum retino] fewvels was siomilar im al) age proups.
Forty-cight peroent of the children in 2l 3ge
groups had deficient or mangindl (< 20 wg/d)
seruen tetingl levels, compared with $1% with
adoquate serum levels (Table 2). No statistical
differences were obrinad in the distibhution of
deficient, low, and sdoquate serom retico] kevels
berween male and female children. In a2ddition,
there was no difference in the disuibution of se-
vere, moderate, mild, and mormal netrtional

Tamie 2
Number of srudy children with defuiens, los, and ad-
eguate serurm netinol lewels

Dot ((lem Adiagunte
Ape (<UD pgudlh) sgrdl) €2 20 ugidl)) )

range Tawall

(monony)  Na. (W) Hin, (W) Mz, (%) &8,
&-12 O () 23 (50 23 (30) 46
i13-24 [ RQY] 33 (3% Bl (80) 13%
25-3% S &7 {47 7 (30 43
3748 201y 67(59) 5343 2
4960 4 BYACS)) 45 (52) &6
247 (4 273(3Uy 532

staras (by weight/age, weighvheight, and heighv
e criteriz) between male and female children.

Childsen with imedequate (< 20 yz/dl) and ad-
equate (= 20 wp/dl) serum retinol fevels were
sintified into severe, moderate, mild, and nor-
il nuirittonal suanuy by weight for age crniteria
that combined zcute and chronic protein energy
malowtrttion (Table 3). There was no statistically
significant difference n the distribution of in-
adequate and adequate serum retinol levels im
children with mild, moderate, er severe mal-
nuirition. Children with nermal nutritional sta-
tuws had a sigmificanily lower rate of inadeguate
serurmn retinol levels than the malnovrished chil-
dren (42% versus 38%; P < 0.03).

Anthropometric, biochemical, and dictary
measurements of the children with inadequate
and adequate serum retinol levels were com-
pared (Table 4). Significant differences were ob-
served i the mezn serum retingl], RBP, and di-
etary witamunm A intzke (P < 0.000). A high
percentage (67%) of the children studied were
amemic (hemoglohin < 11 g/dl). Statisuically sig-
mificant correlations were found between serum
retinol level and RBP (R = 0367, P < 0.0001),
PA (R = 0.488, P < 0.0001), and dietzry retinol
intake (R = 0.108, £ < 0.003). Therz was no
significant comrelztion between the seruwm retine!
levels and mutritionzl statws.

OASCUSSTOM!

Our study found ne specific clinical ewvidence
of advanced vitamun A defictency. The clinical
results were confirmed by the biochemicsy fund-



TAsLE 3 ‘
Disinibution of inadeguate and adequate serurm retinol
levels among the children with diffesent grades of au-
wrirional siatus

Nuuvionad fandogusic Addergarir
Fubla (<20 /8y (220 2978

{weightagd)

% of enadiisn Mo, (% Ha (%W Vonadl
Severe {<60) 8(73) 327) 1
Moderate (60-74) 68 (54) $9(48) 127
Muld (75-89) 139 (48) 151{52y 230
Normal (=90) 44 (42) S0 (58) 104

Total 259 {49) 273(s51) 332

ings. Using the World Health Organization oni-
teria, greater than $% of a population kaving
serum retinol levels < 10 wg/dl is considerad to
be of public health importance.'’ Only two pes-
cent of our study children had such levels. Con-
woversy surrounding the noed for vitamia A sup-
plementation is reflected in the vanous standards
used for assessment and the difficulty in evale-
ating marginal vitamin A defideocy and its con-
sequenoes. For example, the Pan American
Health Organization critenia for vitamin A de-
ficiency considers 15% of a population with se-
rum retinol levels < 20 gg/dl o be of public
health significance.> Using this criterion, 48%
of our study children would be considered defi-
cient, although no clinical evidence fordeficiency
was observed.

Dictary vitamin A intake esimated from the
diet questicnnaires comrelated well with the din-
ical and biochemical findings. In reviewing the
dictary intake data, several imporaant limita-
tions must be remembered. First, we relied en-
tirely on information collected through dictary
recall duning a single visit 1o the children in the
study period. Second, current information on the
amoun! 2nd form of both retincids and carot-
enoid in foods s of questionable quality. The
methods used 10 measure (otal vitamin A activ-
ity in oods does not differentiate between the
various carotene somers, which have different
biopowzncies and can thus lead to a $-10-fold
overestimation of vitamin A acuwvity of foods
such as tomatoes and oranges. Ia addition pro-
longed cooking of vegetables, which is thegeneral
practice in Pakistani homes, and other food prep-
aration practices may result in a decrease in the
vitamin A activily. Thus, vitamia A intake daa
based on currently available food composition
tables mav not be a very relrable quanttative

Arabropometric and buockemiced dzia for the childrern
withk imadequate and sdeguere serum vetinod levels*

Tasze 4
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estimate of vitamin A intake. In addition, no
tregular surveillance was done to monitoy the fre-
quency of illness in these chunldren.

The most important sowrce of viamin A in-
take in the children studied was breast milk, which
contains 40-70 pg of retincl/dl? Other impor-
tant sources were hiver, buffalo milk, carvots, and
green vegetables. Infants in our study were most-
ly breast fed, and this is the most likely reason
that no child less than six months old bad a
deficient serum retinol level. Qur findings are
consistent with other studies that have shown
that vitamin A deficiency is rare in infants.®?

The recommended dictary allowance (RDA)
for vitamin A ts 375 RE for the §-2-year-cid
children and 400 RE for the 2-6-year-ald chil-
dren.* Qur data show that children with imad-
equate serum retingl levels consumed less tham
the RDA values (mean * SD 362 + 271 RE),
while those with adequate serum retinol bevels
consumt: . more than the RDA for vitamin A
(Table 4). In evaluating these data, the large SD
of retino! intake should be considered. The re-
ponted intakes can be greatly influenced by the
consumption of 2 limited number of vitamin A~
nich foods including mangoes, green leafy vepe-
tables, and carrots by this population. The cor-
relation obrained between the serum retinal kewel
and dictary vitamin A ke (¢ = Q.108) was
relauively low, indicating that veliznce solely on




this methodology may o1 be vurily pusnted tor
quantilative esumation of vitamin A stats v
an individus] child, However, despite theve lim-
ations, Uve significant positive corvelzuion (F <
0.00%) beaween dictary ~wmin A intake and
thestrum retinod level inducsies that dietsy in-
take imformmstion may be @ wiefu] soreeming utdy
for identifying populations ¥1 visk of inadiequae
vitammin A intrke, eupocially jo field vinustions in
the nonindustrislized world, Similer puppetniong
on the weefulness of duetary assevomeont tegh.
nigues for eviimation of vitumin A intke huave
boen provided in the IVACS guidelines ¥

We did notr hnd 2 diteer oormdlmon Letween
the degroe of mupinatnition and sonum getimol lew.
els, although childeen with normal mavritgmal
status hed significamily higher lewels tlua the
mazinounishod children, Thee Sndings are vim.
ilsr to those gepored ffom a wnody un maornbesyr.
om Thedlland.*® Two lzboratory shexvuremments
that were significenly comelsied with metn we.
swen vetino] levels were REBP and PA. Howewer,
these tests are wnlkbely 1o be widely swaillsbie o
developing countnies, The werk comelymion be-
twoen tetico] and RBP obsorved in car shudly iy
boen previsuly reponod un pretormm infeais, This
coulld be dwe 1w 3 zime deficioncy o wnoremmed
wiilizetion of RBP a5 previoolly supgessed. ™ Ap-
proximaicly 0% of the childsen in owr wnody
were in vanous degroes of mnalmernrition (seight/
zpe medizn rsnge < GO-BS%). Whem dhics Bugh
tate of malmutmiion is conpidorod, ot CEm S0
wlate thet these children were sl mnc deficnent
and thus, this interfared wath the symihesis of
RBP by the liver. Im goneral, the werwm REP
wvallues im owr siwdy were oomparatively bower

ﬂmr\ thase seported in @ similer gge growp of chil-
# drem  Extlier studies had indicaned shet e

g obvin levels may comeite vuell with videnmim
A pLaus B0

Our findings indicate & relpiwely high pes-
cenrge (48%) of inedoguete (< 20 pgy/dl) senum
vitamim A levels im wiben shooms in Karachi, Pe-
Kigtem, These revults sugrest thar @ sigmifcamg
percentage of childten im this populstion hswe
emupngimal vitamin A4 nutriture and mmay comstitute
s 3l nisk growp. These findings are gemerally
confirmmed by botty the biochemics] and dietary
assesoment methrods, This study altso suggests that
eynimanion of distury witzmin A intake may poowe
10 e @ relutively simple and inexpeasive soreem-

i vt “or caneponwzing populstions 2t sk of

ditwelopang imndoquate wiamon A st Kddy-
ooml) elimiesl amd buochemical agsesomeny will
b mecettiry fon estimmation of the ppadenuste
waLemim A $uata, of iodividuals. Furthes studues
will e tequined to contiomm the predictive vilue
of vt ﬁméxwmiiw troetheod foe the agsettment of
wittymn A SLa0w,

Aathmeslidigmaenay; We staal Sead Buy Kl (pro-
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Effect of Antibiotics on Food Intake and Absorption of Nutrients
for Children with Diarrhea Due to Shigella

Abdul Majid Molla and Ayesha Majid Molla

Frern whe Doeparrumenst ¢f Poedbarongy, The Agw Khan Uhingrsiany
Flosypinad, Kamaehn, Paflusman

The effoct of antibiotic therapy oo intake of food and absorption of mutrients tor 19 male chil.
dren aged -3 vears with vuspected shagella infoction was stodiod. The children wese admitted
to the hoipital with aoute diarvbes, bigh fever, abdomial pain, and 25 red blood cells and
white blood cells per high-power field im the stood. Microbialopic diagnoiy was ade within 4%
hours of admission. On the basis of dlirocal and) guicrobioiegic criteria, chilldren were chusvifed
as having mild or severe infection. Tem chiddren with midd indection didl oot receive antibiotics.,
whereas gine children with severe infnetion were treated with smpicilin, Aftey the children were
rehydrated, a 72-hour balance study was carrind owut daring the acute stage of infection with
Sthigeilo and was repratod 2 woeks afiey recovery. Thie levels of compoamption of foed and absorp-
tion of nutrients were estimated. Daring the atwie stage of infection, such levels were higher
for the children treatod with sntibiotics tham for the unrested groop. During the reconery phase,
the levels of intake of food and abuprption of motriemts were eguall for ot growps., Thus, children
who are treated with sppropriste sntibiotics mot onlly may reconer from infection with Shiyelis

more rapidly, but they avo may be able 0 sbporh nudrients maore eBuiently.

Diartheal diseas ‘s a major cause of morbidity and mor-
ality in developing countries [1). It has besn eonmated dhan
524,000 deaths that ooour annuslly worldwide among chil-
dren are due to Shipella (2, 3). Infaction with Shigells bas
a significamt mumitional impact on childsen, Chibdsen who were
hospitalized because of infoction with Shigella hed prosein
loss (4, 5], and stunting was observed among childeen aged
5-24 months wiho were infectad with Shigelle in rwral Bam-
gladesh [6).

The wse of antbiotics for trestment of children who have
less-severe infection with Shigella is contoversial. The pri-
mary purpose of using anubiotics for the reament of infec-
tion due to Shigells is 10 redeoe morbidity and momality as
well zs 1o prevent complications. Data from recemt smudies
show that the duration of diamhes] disease i3 subsramnally
reduced afier patents are treztad with effective antibiotics [7, §).
Several stodies have shown that amypicillin and wmimedvopriom-
sulfzmethoxarole are squally effective for treamment of dysem-
tery due 10 Shigella [9, 10]. The present snody wssesses the
effect of wesmment of shipella infacnon with an antibione to
which the organism is sesoeprible on the consumpnion of food
and zbsorption of mumients by two groups of hospualized
children.

Repnins or comreapondanor: D At Mgl Mo, Deprmmenn off Puedi-

anrues, Tihe Age Khiee Univereny Bospoul, PO, Bex 3300, Suudiiom Rond,
Kol 7AH00, Padnnan,

Blrstiowa off Todertions Diseases  UPVLL B Sapgdl $p:5B47. 50
© 1991 ty Tie Whnrwrmusty off Chucnge. AN migihes resorved
QY - CHRE DA 3577 AU BRI D

Materials and Methods

Thas smudy wag carriad ow in the unit for metabolic smdies
of the Intermanonal Centre for Diarrhoeal Disease Research,
Dhaler, Bangladesh, from 1985 twough 1986 The sesearch
proposal was approved by the commitiée on buman ethics,
amd informed consent was obtained from the patinm’ parents
o7 goardiang.

Male childrem aged 1-5 years who presented with acute
blcody, mucoid diarrlves of €48 howrs” duration, mild to
maodierate dehydezion, abdominal pain, and fever were in-
cluded im the snedy. Male children who had severe delydoa-
tisom, severe madnurrition, high fever (>102°F), ov clinjeal signg
of other dimesses and » history of prior reatment with antibi-
odics were excloded fom the study.

Immediately after admission 1o the hogpital, » specimen
of stool obrained from the patient’s catheter was sent (o the
lahoratory for examinanon and culmre. The results of micro-
scopic exarinaton of the specimen of stool were available
withim | howr, and the results of cultwre, wchuding tests of
antibiotc semsitivity, were obtained within 48 howrs.

Patients were provistonally diagnosed as having shigells
dysentery om the basis of clinical signs and symptoms and
results of microscopie examinanon of specimens of stool. Om
tive basis of these criteria, patients were assipned 1o either
of two groups, designated ag mild and sewere, acvording to
their dizgnosis. Children who had fever S102°F, severe ab-
domimsl pain, clinical signs of tomicity, and >20 red blood
cells (RBCys) and wiite blood cells (WBCS) per high-power
field were assigmed to the severe growp. These children wege
trested with antibions and were rehydrated. Ampicillin (100
/g q.0 d.) was administered simce this was dhe mest effiec-
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tive antibiotic used for treatment of infection with Shigeila
at the time. Patients who appeared healthier according to clin- |
ical criteria and had <20 RBCs and pus cells per high-power
field in their spacimens of stool and less blood and mucus
in the sto0] were assigned to the mild group and received only
rehydration therapy. After patients in both groups were ini-
tally rehydrated, they received food that was part of their staple
diet.

The next moming a I-hour p-xylose absorption test was
administered following an oral dose of 5 g of pentose {i1].
Twenty-four hours after admission, 2 72-hour balance study
was staried, Patients were fed a 5-g nonabsorbable charcoal
marker followed by a measured quantity of a familiar rice-
based meal, which was offered ad libitam by the mothers. The
first appearance of tiis marker in the patient’s stool was con-
sidered to be the “0” hour of the study. From that point on-
ward, the intake of food and fluids and the ourput of stool,
unine, and vomit were recorded for 72 hours. At the end of
72 hours, a seoond marker was fed to the patients, and sam-
ples were collected until the second marker appeared in the
patient’s stool, at which time the study was discontinued.

Specimens of stool, urine, and vomit were collected at
8-hour intervals, weighed (up to 0.1 g was used for analysis),
and stored at —70°C untl the time of analysis. At a later date
all samples of stonl, food, and vomit were thawed and
homogenized. Aliguot samples were analyzed for amounts
of fat and nitrogen and number of calories, which were esti-
mated with the use of standard methods [12, 13]. Samples
of arine were tested to estimate the quantitative intake of food
and absorption of nutients.

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

Intake — Ourput %
Intake 100

The balance study was repeated 2 weeks after the patients re-
covered from diarthea. ~

Results

Of the 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 study, and data on these patients are
presented.

The clinical characteristics of the two groups at the time
of admission 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 celis and RBCs in the stool. Eighty percent of the pa-
tients in the mild group had watery diarrhea compared with
only 33% in the severe group. The volume of stool obtained
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Table 1. Clinical characteristics of patients with mild or severe
shigella infection at the ume of admission to the hospital.

Mean value £ SD or
mean no. (%) of patients
per indicated variable

for each group
Mild Severe
{no antibictics) (antibiotics)

Vanable {n = 10) (n=29) P value
Age (mo) 300 £ 185 295 + 18.0
Budy weight (kg) 92+ 17 104 +28
Diarthea before admission (h) 9-20 5-14
Temperature (*F) 100.6 102.8
Clinscal presentation

Fever 1(10) 5 (55)

Abdominal pain 1(10) 4 (44)

Vomiting 20 4 (49)
Type of drarthea

Lrqund with blood and mucus 8 (80) 3(33)

Frank blood and mucus 2 (20) 6 (67)
Swoo! velume (mlL)

Day | 680 + 508 270 + 154 <.025

Day 2 500 + 311 235 + 155 <.025

Day 3 494 + 140 188 + 98 <.001
Absorpucn of p-xylose 16 25 225+34 <.05

daily was higher for the mild group (68C mL) than for the
severe group (270 mL) (P < .025).

Some of the relevant results of laboratory tests performed
on admission are presented in table 2. The mean number of
RBCs and WBCs in the stool was higher for the severe group
(77 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 laboratory tests at the time of admission to
the hospital for patients with mild or severe shigella infection.

Mean value + SD or
mean no. (%) of patients
per indicated variable
for each group

Mild Severe
(no antibiotics) (anubioiics) P

Variable (n = 10) (n=9) value
RBCs per hpf 16 + 10 771 £53 <.001
WBCs per hpf 126 83 £+43 <.001
pH of stool 65+ 15 944+£22 NS
Pathogen identified in stool culwre
Shigella flexneri 6 (60) 6 (66.7)
Shigella shigae 330 2(22.2)
Shigella boydii 1 (10) I (11.1)
Serum electrolytes (mmol/L)
Na* 137 £ 42 128 £ 2.2 <.05
K+ 45+ 1.2 35812 NS
Cl- 102 = 4.2 98 + 40 NS
HCO;- 120 + 2.1 14 +32 NS

NOTE. hpf = high-power field; NS = not significant.



RID 199513 (Supp! 4

Table 3.
ment with antibiotics.

Antbiotic Effecy: Food Intake and Nutruerss

539

Intake of notnents by paunents with shigella infection who did 02 dud not seceive weat-

Mean yrzake of nuwienty « SD

Acete suage of duease

Revovery strge of disesse

No artibuotucs Adartaonucy No satdbupties Antibvatics
Nurent (n = 10y (m = Gy (m = By (m = 9y
Carbohydrates (g/{kg-d]) 110250 130 » &2 128 2 50 150 « 3.0
Fat (g/fkg-dh 3021 39 = 0% 33204 3g 208
Niwogen {gifkg-d}) 0.3 « 0.1 95 013 09 4 0.1 08 £ 072
Calones (keadi{kg-d) 67.6 ~ 264 §27 = 280 105 = 155 10 7 = 180

group had lower levels of serum sodium than the mild group
(128 mmol/L vs. 137 mmol/L).

The consumption of carbohydrates, fat, nitrogen, and
caleries for the two groups is compared for the acute phase
and the recovery phase of diarrheal disease (table 3). During
the acute phase, intake of all nutrients was higher for the se-
vere group than for the mild group. Because of the large stan-
dard deviation, the differences between these two groups were
not staustcally significant. Caloric intake for the group of
children who did not receive antibiotics was 676 + 268
kcal/(kg-d) compared with 82.7 + 280 kcal/(kg-d) for the
group who received antibiotics. During the recovery 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 recovery
phase the rate of absorption of nutrients improved for the mild
group and became almost equal to the rate for the severe group.

Discussion

Shigellosis is associated with a high case-fatality rate, and
many of the deaths due to shigellosis can be attributed to mal-
nutrigon (3, 14). In developing countries, dysentery due to
Shigella is a major cause of chronic or persistent diarthea.
Therefore, it is important to treat a patient who is infected
with Shigella with appropriate antibiotics.

The present study was undertaken to evaluate whether treat-

ment of diarthea due 10 Shigells with effective antibiotics
affects the intake of food and absorplion of nutrients in addi-
ton to reducing the mean duration of an episode of diarrhea
17, 8). In this study, antibiotics were given to the group of
children whose diarrheal disease was more severe according
to clinical critena; the childsen wn the mald group, on the other
hand, received only oral rehydration solution. The group of
children who were treated with antibiotics had betner appe-
tites and were able to absorb nuwrients more efficiently than
the children in the mild group despite the fact that the chil-
dren who were geated had mose-severe disease.

Several studies have demonswrated that patients infected with
Shigella have profuse protein loss, which can be prevented
by the administration of antibiotics to which the organism is
susceptible {6]. There is also evidence that children who suffer
from invasive diarrhea also have stunted growth {S). There-
fore, it seems that treatment of invasive diarthea with appro-
priate antibictics may result in an improvement in nutritional
status by increasing both appetite and absorption of nutiients.

The pathophysiologic mechanisms of growth impairment
that results from invasive or chronic enteric disease have not
yetbeen clearly established. Anorexia that results from shigel-
losis is associated with growth impairment. Reduction in in-
take of food and avoidance of food are considered major f2ctors
in the retardation of growth caused by Crohu's disease in child-
hood: this retardation can be reversed by providing nutritional
support to children aflicted with this disease {15, 16).

The energy requirements associated with invasive enteric

Table 4. Absorption of nutrients by patients with Shigells who did or did not receive weatment with antibiotics.

Mean pescenn absorption of aumreats £ SO

Acuie s1zge of disease

Reopsery stsge of Jisesse

No anubroues Anuhiotcs No antibuotes Anghiones
Nutnernt {n = I0) n=9) P valpe fm = B0) (m =9 P valloe
Carbohydrates 765 + 27 91.0 = 23.7 NS 33 = 120 920+ 3.2 NS
Far 53059 88.0 + 148 <001 8.7 + 3.4 840 + 120 NS
Nitrogen 350+ 55 370 29 <.001 65.0 + 1.6 6.0 + 13.7 NS
Calones €7.0 = 30.0 83.0 » 330 NS §3.0 = 120 8.0 + 146 NS
NOTE. NS = no sugnificart.
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infaction have not boen studied. Many infections, however,
are associated with an increase in the basal metabolic rate
and a concomitant rise in energy requirements [17). There-
fore, an increase in food consumption and the admenistration
of appropriste antibiotics will aid in treating the disecase and
prevent potential complications.

The type of food most suitable for a patient with invasive
enteric infection needs 10 be detenmined. Future studits muay

be essential to select an appropriste diet from a variery of

traditional and acceptable food items.
In view of the emergence of antibiotic resistance to Shigella,
the use of aliernate ways of improving nutrition and, theteby,

host resistance may be the only choice for the treatment of

invasive diarvhes.
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A Traditional Dict as Part of Oral Rehydration Therapy in
Severe Acute Diamtboca in Youny Children

Selahuddin Shaivh, A Mejid Molls, Avma lulem, AG Billoo! Kristy Hendricks?, and John Smyder—

Deparmont &f Pastirme, The Ags Ehan Unnevy Haposl, Karain, Pebaea, L Hospesil, Karaein, Paibseny,

e Comituned Program o Podueemy Gairoonse Hpypy dend) N

Horand blencall Sehoall Bosrow, MK, USA

Ywdrney

Recently, the oole of fredimg g tsepiment of acute durrrhoes b teceived

upereasing smenton,  To auts

e efficacy of eanly feedmmy o scute dumhoea, we

corductod & amdomued, chwe] oy of @ waditioea! logume - based weaning  diet
Apirchn in hoys 9 to 48 enosahs old with modesate to senere denwdozton  Khihn
compostd of niee and lestils cooked wih comomsced ol Childien wese randomly
diocated to 2 groups.  growp A aeceved ooly WHO ORS but so focd for the finsy 24
howrs wod then khuohm sod kol - wengh cow’s milk fommoly freely. group B secened
whutehn and the Balf - wivength formnda un addavon 1o ORS after the minal sebydsation
penod of 4 1o & hours. The mesn penod of evaloanom wag 3 days. 65 patents wese
adminted ime the stody, 3 in growp A end 36 i growp B The wutal mean purging
eate for the childeen way =200 gfhg/day.  Sie childoen did mot complete the sindy
because they developed waerommeny ufertions or wese removed by thew pasenss for
ron - enedice] sensoms.  OF the 63 paments who wese evabuated. &4 (7058) were
successfully wesed, 21 in growp A and 23 im growp B,  These weoe no significany
differences i the 2 growps in mtam soo! owspar, sumber of steals, ar weight gaum,
although 2 wremd towerd calbier improvement was seem im group B These data
indicate thit candly feedimp of Mhirhn amd WHO/ORS may be as well tolesared as
WHO/ORS slone in the firm 24 bowss weatenent of severe acute divwrhoea v young

chilldeen.

Key words: Dinrthors, Dior, Dittary theespy, ORS; Dirsbocsy masagement.

{ztroduction

Aoute disrhoras with dehydosgon is ome of
the magor causes - of chilldbood desth  and
disability i developimg  commimes (D).
Replacement of flud and clectnolyte by ol
rebydration therspy has beem fonmd to redwce
disrihoes - related desths (2), bet dlone QRS
has linle umpact on the menivonzl consequemtes
of dizrrhosa (3). Thowgh the mred for feedimg
dunng dizrobocs s dow widely secogmmed (4),
these s no wniform mode amd type of fewding
praciices have been developed (5). Despite the
emphisis on fooding doneg  oowe dizohboca,
withivolding of food dunmg dizrdboes is sl
practised n oueey oonmines (5). In Palistam, the
stamdard  westment of  aowte  dinmhoss s

Comreppandene snd repmst rogoeie shodld te
adtresand sy Dy S Shsibh,

replacement of flad and  electsolvre  while
neglecting food and boeast mulk. This poactice
I %sm:di ow the fear of mother thar feeding will

imesease the wolume and dosation of diarrhoes

(&)

Recent clir™ " wnals bave mdicated thar easly
feeding cam reduwce stcol owtpur aed shomew the
durariom of diarvrheca (@7 However, the
maroee of foods which cas swecessiolly be given
bave nor beem well sqwdied.  Stedies of food -
based ozl sehydration solutioms Bave mdicated
that cocked e and leaml contaimog sobotioms
may be well absorhed durng dierrbhoer and
could be 2 sowce of calories (§~11). Rice and
lemiils cooked with comeaseed odl ave  wsed
commaonly &5 a weaning food colled Adwachn i
Pakistam avd s sometimes wied m aduls ag a
treatmment for dierboez. There hase beem no
comtzolied toialls 1m Pakistam to demonstoaie the
possible bemefousl effect of feeding Ahindhn to

@)
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children with sowte dinrvhoss  The present
viudy was carvied 0w 1o asseys the effitaey of
thas  cwlfueally  accepuable,  widely  awaileble,
inexpenuve  (raditions] food alomg with half -
steength cow's milk formuls o the tscetemens of
dizrthoes,

This was & collzbotatve shody beoweon the
Depantene-t of Pacdivnes of the Agy Khuo
Umnversity Hospiaal and Omil Hovpral, Kesschi
and  the Combinsd Poogrummme in  Pedivtme
Gatroeeterdiogy pod Nungion, Havaed Medueal
School, Bouton,  The seseasch prodocol wiss,
spproved by the Erbical Rewew Commutices of
The Age Khan Urivesvity Honpua) and Ciwl
Hospital, Kataoki and  Hervaed  Qeaversty,
Irformed consemt was oblzined foom whe pasest
or guardisn of the ohid befose admuting wio
the study. The wudy was conducted wm the Cindl
Hospiral foom Seplember 1987 o Sepremiber
1988 un boys beomseen the ages of ¢ o 48
months, who hed acumte wrrery dissvboea for T2
bours or less, modenwie o1 sewene dehypdranion,
no PIEVIOUS wBuirbione foeremend, D
commphoaons other then those disectly selured 1o
dehvdrzuon  and  who wese  weamed  foom
mother’s milk.  Boys were chosen for ease i
the coliecion of wool eod wnwe  semples
Cnienz  for excduouon  were  gevene  syunemie
tliness, sevese malneiniton (Gomez grade (00),
ocdema, or fever (body tempesstme Bugles dhan
101 F).

Children who met the inclupion cnitern wese
admutted to the 4-bed dizboes snody waed a0
Ciptll Hospital, Kassohd, A detrled bostory and
thorongh physical examinstson were done by the
research  physoaoms, Contimpons  clbmucsl
monitoning duning the stody perod was camied
out by the full -wme medseal snaff of the snady
weard,

Childeer  wuth  moderdte  debydramon wese
wested with ordd sehydrstom  solution (OQORS)
wsing sixndard WHO/UNICEF ORS.  Chdiden
»ith severe dehydestion omitially seceiwed imituad
inteavenous  Rimgee's lsctate (30 mEg  of
sodivm, 4 mEy potassemn, 108 mEg chlonde, 28
mEq lecate and 2.7 mEqg calcum per bane).

The sterus of dehpdravom on edmission was
determined by the percemtzge of wenght gaio
after rehydestion.  Rebydraviom was defoned as
resolomen of the climcal sges of debydration.
Afrer witel rehydeanon desigmated a5 bowr © of
the stody, the paents were mamdomly zesgmed
to one of the two treatrmenl groups waEng @
mamdorn nwember table. Boys m growp A recersed
ganderd WHO/UNICEF ORS tua mo food for

i)

the mewt 34 -tbowrs of study.  After the J4 hous
pemod, the growp A childoen weoe fod bk,
and bl - sureagoly cow's milk formude  Childsen
B seceived Mhuachr snd balf ~ stocogeh molk foom
heowr @ ba oy growp sehydration was contmptd
wiig WHO/UNICEF ORS throughout the snudy
penuod,

The vobuwme of food, fluid and, ORS mgake
and stooll wrune amd vomid, was meadgred and
vecorded by nwrses and medicrl officers. In
adduiom,  the  seseasch  staff  swpervisad
sdmmigtraron of the dicns, waner and ORS fed
by the mothers. The stool output was measwred
by the we of pre - wenghed dupers. Urine wig
colliected  separately from  the stool by using
dposable wnme bags.  The weight of vomi was
mexured  wiag  poe ~weghed  coftom  weol
Meagusement of stool, unae and womit wey done
every foar howry, and these losses were replaced
with QRS on 3 weyght for weight basis.  The
study wag comtipued wntl cessatom of diamboea
defned 25 2 suecesgive formed gtools. Howeves,
maay famihes wished to remave their c¢hildoen
foom the smedy when they had  cliascally
wmpuoned.  Foe thiz reasom, suwecessful vhesapy
wiky defived a3 mammenance of wormal bydration
for ay Beast 3 davy om the study dies

The Abicchn dier was  peepared by the
seseanch duencan wader the superwsion of the
nutnironisl accosding to the formuls w Table L
Semndngs of 200 weve stoved i the frzezer unal
wsed.  Onfamy fosemels was peepased by the
seseanch murses.  Feedings were offered foeely im
pue - ~~agured quannities. Nasogastric ORS was
adey . - sed 1o childien wio wese mot able 1o
dnnk sufficieas floidy 1o mamerin therr hydration
Sz, Labovatory mvestyganions  pacloded
hpematoorin, serzm  osmolality, and  serum
elecorolytes om zdmiasion and after 24 Bowrs of
treadmend.  These tests were performed at the
Agr Khan University Hospuwal — Fresh stool
speormens wese owemimed by lght micsoscopy
for own, parasites, and ted and white bloed celly
a1 the pashology labosarowy of Cinil Hospital,
Stool ewmmancm for bactestal and  visal
pathogeas wiks not done.

Oace ¢oal sehydration was mtated, restaming
of imwravenony fuds donng the stody consuuted
climies)  {adwse. Inigation of  imasawesous
infosions depended om reappeasznce of signs of
debpdrrion o the dewelopment of complcatbons
telwed to dehydranion. Once declired 3 clingcal
fedure, the chuld seceived comtimung care im the
Pedizame Ward of the Cividl Hospuad

Semple Site Caliuletion

Presiows  smodies of caddy feedimg m acute
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disrshory have domonsiisied » W% to W%
deoeast W Yool volurne,  and o e
vedwennon  with  ceres] - baved ORS  unesimend.
To thow o 30% difference w the 2 growps wigh
an 2lphe of Q05 and ¥ ganiswen) power of $0%,
X5 children sould e meeded w esth growp

Tutde 1. Compoition of 100 ¢
Conbed Khuehn

Faer D Comommaed ol Eanenigy

Gy 4 (g (%) Batait (1)
Wreneen td 2 - Iy tly
Fm ty ] 2% Wy

Castophtireie jud 4 » W (48

Srecsneal Methods

Two taded "Sedonte 1 gems wene wed om dhe
mean walies of the dhnocr)  dbprpcrtnims, of
chiddien ot pdmuson, 24 bouvs afies, amd an
discherge, and for mumber and wobume of yrowl,
wine owpol, wopht g and amoont of QRS
and plan water Feor amvonst of formeely s
Jehehm oomumed, mon - patamenme  snalyig ol
Bonaskal - Walln, way, wied as the dambugeon wag
ool nomnal INfiorenoss o pooporons wese
assesned e Citn ~ iguare ey,

Riesmllts,

&Y childozn were wodied, 33 in growp A amd
W oun proup B, The admusion dherwoensies of
the children were comparatle o tbe e guowps
with  regand 1o mpe, weapht,  womineg,  ploging
mate, slatus of debwdramon, amd swirison st
(Taple W0). S chddien did oot comphene the
pody  becruse  of  conowrreat  unfectioms o
eemovel by thear peremts (2 foom Growp A and
4 from Grovp B).

Formty —fow of the 63 childmen (UW¥%) wene
wwocessfully maneged aocording 1o the poctocsl,
1w ogrowp A and 23w growp B, Stool
microscopy  tevealed the preseore of Guwda
damblia cygl o ttophoroses in 13 chiddres m
group A and U4 w Froup B Farcal red blood
cellls were vor ideatibied um either goowp.

The wing (mexn 2 SD) porging vates of ghe
children dunmmp sehydeson  was bagh, 90453
gliglh o group A and 80269 ¢/kg/b w growp
B Io wwccessfully teesmted choldeen, ohe omeam
+ SD stool cuwtpmt was less afier ohe fursn 24
bours for those who secened caly feeding amd
WHO/ORS compared to those who mecened
osly WHO/ORS (1952116 gfkg o group B
weapus 25621357 ik w group A), bosewer, ths

Shpih e !

dufesemee  was oot wratwieally  ugmifecand
Sumlpely, weans & SO mumber of stools
bameer, bat wor sypmifacasrly s, wm proup B afien
the  furgt I8 bomws (B = 172476, A= 206296)
The wireduitron of feedmy to the chldren wo
preuy A oom day ¥ ocomncided with » decsease m
mert % S0 snool onvput feom 2364 137 g/kg /day
o X ZIE g ddaw, b b change wis pot
aprafcant Noo chaage w the awmber of stool
pusaed wag noted w group A foom day U to daw
L after the fost 24 howss, when both growps
pecemved  the  same  omal  solutwom  the  stool
wolpmes and mambers weee weow simibar (Tabde
09y

Table W Adrusswon Chasacrerstues
off the 6% Patveats

Chiprsrnanes. Grouy A

(% Y¥)

Greuy B
{(r3i e 3¢}

Age (monoy (eean X Sy 22 E Y Lo X ol
Waghtt (kgy (oaka 2 Sy &3 = &é 4
Bhowm off vowituy Betions
adwmsuon (96
Theranon of dummhoes (b)
(naam 2 Sy b33
Unssd! g, mpig &

¥¥ (100) ey

pass

¥oE s
2 Yo h 8%

H &

* 3

3

Snamas off Duhivdimvon

Bfadymne (Yo - 9%y m (9a) U2 (M) 14 (&)
Sevnrve (2V0%Y w (%) 20 g6y 20 (34)
Nuonmonyl Sramg. (Gomer ontem)

Mgl m (B p PR Y & (22
Gmde U m (%) 186 (30) 18 30y
Gorake B, wi (%) 341 0 )

The mean oral rehvdoation solution consumed
wag haphes w growp A i the fuosy 24 howrs than
w growp B The calosie wmtake was significantly
bogher v growp B only ow day I when growp A
panents  secened mo food (p<QO5). No
agmificant wenght gam after mmiial sehydeation
wig fousd o the two growps dusing the meanm 3
day duranoe of the study.  Thiry - one of the
&4 swreessfully weated patients (14 m growp A
and 17 wm goowp B) mproved therr stocd
consistenty from watery to sofi durnng the mean
3 days of dietary treatment. Eleven children i
growp A and 15 im growp B hed conwpwed high
stood rates 2100 g/hg/day) om day 3 bot wee
able 10 muntam mormal hwdrevcn om the study
divel.

Nirereem (28%) of the children admitted to
the study were onssrdered treatmemt fabores: 10
from growp & and 9 from growp B (Table 1W9.
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The children who faled bed some woportant
differences from the swocessfully trested children
in seversl tespects.  As mughl be erpected, o
higher proporiom of the fadlure growp tad
sevese dehydestion on edmdssion (81%) than the
childsen swocessfully werted (48%) (p<QiO0).
They had oo apprecisble (all in their ool
frequency duning the swdy compared to the
reduction seen in the spocessss (Table U,
Mose womiling was wniformly fowsd i the
faddures while lesy than half of the wwocesses
vomited (p <0O1).

Table U1 Reswlts of Toesuwent (means # SD)

&

greates than 30 g/ig/dey. Tie children were
treated with  wtrevemows  sechydraton  wigh
Rumgess  lecnate  solumion and  ghcose; none
necersed  antibrolics. Unfomunately, serum
chemistres weee not performed ar the tme of
these episoddes becsuse of techmical difficulties.

Threr cecewved mivavenouws drazpam, one
recerved @ glocose  bolus  and  was  given
wieasenows  calowm  glucone. Al wese

discharged from hospual with no securrence of
seuzwee - bie acumiy.
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Duscussion
Five  childeem  developed — seazwre - hike

movement of limbs two in growp A, wwo in
group B and ovr while receming - inlravemons
wfuson before randomusation. The mezan age of
these 5 children was 21 momths and they were
all malnpuriched and severely dehydosted o
sdmisoon.  None demonstrated sgms of sepsic
or dysemtery during their bospitalsaton.  The
omset of seizore —live movements occwrred a1 18
bours and 57 howrs in the grovp B childres and
! 3) and 48 bours in the ﬁwp A children.
The movements were similaw 1o wichiog
movements, mo definite convulsiony cocorved.

At the tme of thewr  sewzwees -~ Lke
movements, all of the children were moderzte or
sewverely dehvdraied and had porging rates more
han 265 gfkg/day, four of the fve bad puiging

These sesults indrate that a sems—-solid diet
of khichn and half ~suength =ilk can  be
tolevated s well as WHO ORS in the treatment
of childien with severe acute  diamhoes
assocuated with high purging raies. This mdicanes
that the we of a calone nch food wonld offes
obvous nutritionsl advaotages ower the we of
ORS alone.  Although the khirchn diet has mot
yer Deem wied for the weatment of young
chiddren with diasshosaz, 11 i 2 commaonly - wied
wenung diet.

The 3% falure rates repomed in this stwdy
may appear bigh Howeser, when consudesed m
the comtext of the exremely mizh porging sxtes
of abowt 250 g/kg/day, the dueeess tate i
actoally simifar to what his beem  sepomed
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Table V. Admuscion Charsetensig
of the Pmmu, Wd@@ Faled Therspy

Grovp & Grrowy B

Charsireris o« Uy (1 = 9
Age o monste (mean2SDY 374 u34 M PRSPL]
Body woght un g
(mmean® §) Ty Syduy
Huory of wvannnng

(% of pauents) 100% V0%
Daranon of umhocs

un s (mean 2SI B2NE LY P2 R gAY
JESHATY pumug T

g/Ag/d (mE D)

(Humng rehydrynon) &YXy 133 Yes
Degrer ol duhytinnon (n)

Moderae (3% vo 9%) 1 bl
Severe (2 109%) [ ¥
Nutertinnsl Sletu

(Gomez oritems)

Nogmgl, o (%) 20% "%
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before for emiral tresiment of sevese donrvhocs.
Sack ¢ ol reponted am oversll mesn smecess
rale of 35% for glocose~ and ecrose ~ based
oral rehydration solutions when the purnging rate
exceeded 80 g/kg/8 br (or 240 g/kg/24 bo)
(12). Mihmu%ﬁ carlber auwthors  ouestioned
whether emeesl feeding could be tolesaned of the
wolume of diarthoes excesded 30 g/kp/day (13),
more secest stodies bave demonsirated the
obvicus benehit of foeding when the iniisl mean

purging rate razged between abows 65 g/kg/day
(M) 1o 0 g/kg/day (15). When compared to
standard glocose QRS zlose, the solume of stool
and durabon of diarmrhoez his been similar or
less in  several stwdies  (7,19). Our data,
obtained from children with even higher purging
rates support the efficacy of cerly feeding as ao
essential part of oral therapy.

Some important  hrmtations  showld be
consadered im resiewang these datz. The ommdser

Shaiith ey @l

of children stodied was wot swificient to dhow &
statsnucal differeoce o the oo tresimenl Frowps.
Unforunately, lhw parnenl entolment was, severely
contalled during seversl oivil dwturbesces
Karachi dwrimg ulhxc study period. The satwse of
the wfectious agest caovmg derthoca cam
mflusace the response (o eateral thesapy (14—
I6) but unmnuolb\mho@¢ eramination of stools way
wot avalable o thu study. Howeser, the great
m&ponw of ouwr patests wese admifted dunng @

3-moeth period when an epudemic of sevese
watery diemboca occwrred m Karachs,  The
illaess seen m both growps of paneats was very
sumilar 1o this  epudemic lorm  of watery
rarrhoes.

The impact of the dietary regumens was
difficolt o assess as most familes vemoned thew
chaldres from the study by day 3 or 4 when the
chdd bad shosw improvement. Dusing the shom
duration of study, nutntonsl benefit of the
therapy could ooun be demomsirated. The 24
bowr period of ORS alone compared 1o the
more clprie ~ dense trackuiona] diet may be too
broef o period (o demoastrate  oulritomal
advantage but carly feeding may belp to reduce
stooll wolume and frequency.

Cautico should be wied in anempung to
exteapolate  these findings to the oulpatient
management of dizrrhoca siace this was 2 smalll,
hospinal ~ based study where childies who could
not  tolerate feeding received  intravemous
hydration. However, since severely 1 children
tolevated the Ahicchn, half ~strengih malk formola
dier as well a3 WHO ORS, these findmgs
mdicate  that this dies may well be wsed
effectively in the great maponity of damrhoeal
episodes which ase less severe than the omes
weated w this tral

As might be expected, the failures as a2
group had evidemce for more severe illness tham
the childeen who were successfully treated. Thss
placed these children ar the extreme end of the
spectrum  of severe iliness as they bad ugh
purging rales oo admission and alwosy all (90%)
were seserely dehydrated  All of the failures
bad a history of vomiting before emsolment i
the study and all continued to vomit dusing the
study mmmmd to 52% of the children wreated
successfully (p<@GO00).

The five children who developed seizwres had
very sevese dizrmhoea as evideaced by theis >
10% debydration oo admissior and purging rates
in excess of 265 g/kg/day. Becauwse nooe had
signs ©f sepus (although cme did have @ feves
juss before the seaure) and nose requiced
antibiotsc therapy i their recowvery, we feel thag
these children most  lkely bad  electsolyte
imbalance and mot sepsis as the cawmse of thenr
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soizures,  Seivurey have been desorbed vy
epuuodes of  diemboea  wsoouwsed | wath

bypoglycemin, byperostrenus, sod bypocaleema,
A combinston of these facor myy hive pliyed
2 wole o these cases but the sbismce of
leboratory dats peevents establishaest of o fimal

138,
These ceoults, although Hmied by the sewssal
factors meswoned above, bave  Euporias
potectsl implications for the mespgemment of
doute dinrtboos in Palastan,  Appropraie eadly
feoding wmay be tolerated at least s well a
WHO/ORS alove and  couwld offer  bemes
wuinsond besefis, cipecially i » oty wihere
dinsrhoecs w & problem,  The we of aw

wespeneive,  oulturally  sccepuable et Bas
obwigus benefiy wihen oy - widie

uwterventions ase contidesed.  Cleasly, lisges,
commuzity ~basod shudies of thus dier are wow
indicsted 1o assess the poteatisl for impect ow
bealth policy.
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THE USE OF ORS (NIMKOL) IN MANAGEMENT OF CHILDHOOD DIARRHOEA BY
MOTHERS IN THE SUBURRBS OF RAWALPINDI-ISLAMABAD
Aftab Ahmed, Iftikbar Ahmad Malik, Muhammad Iqbal, Muhammad Nawaz, Seema Azim, Noreen Bukhtiary, Ruby

Salwa Bhatty, Shahina Anjum, Lubra Asheaf, Mubammad Lugman, Ch, Mubammad Anwar
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ABSTRACT

A tolal of 595 respondents (200 from wban Kachi-abadis and 305 fram rural communities of Rawalpindi-Is-
lamabad) were interviewed for their knowledge about the use of ORS (Nimkol) in childhood diarhoea. Most of the
respondents were mothers with low literacy rate (23%). The prevalence of current diarrhoea among chiidren was
36.8% on the day of interview whereas 57% of the children had history of having suffered from an episode of diarrhoea
during the past two weeks. About 75% respondents claimed that they had an experience of using ORS (Nimkol). Most
of them {72.1%) had used ORS (Nimkol) for childhood diarrhoea and dehydration and 28% had used it for diseases
other than childhood diarrhoea or on doctor's advice. Only 11% mothers of children who were currently sutfering from
diarrhoea were using ORS (Nimkol) and a few mothers mentioned of giving home made fiuid remedies like salt- water,
salt-sugar-water or lemon-sugar-salit water for childhood diarthoea. The use of GRS (Nirnkol) was more common
among the families with higher income. Regarding the preparation of ORS (Nimkol) solution, 57.8% respondents had
faily accurate knowledge. Fifty percent of the respondents had procured ORS (Nimkol) from the hospitals or clinics.

(JPMA 40: 178, 1990).
INTRODUCTION

Acute diarrboea is 2 major bealth problem amang
children in developing cuuntries like Pakistan wlua:h may
threaten their health and sometimes their lives’. The
World Health Organization {WHO) isuwroduced oral
rehydration therapy (ORT) in the past decades and bad
made considerable investment for the promotion of oral
rebydration salt (ORS)-Nimkol asthe preferred treatment
for acute childhood diarrhoca®. The conctrn about the
extent to which ORS had been accepted: by tae general
population had led to a series of studies in the recent past
which indicated that the knowledge about ORS had been
increasing gradually during the past few ycars“. A major
increase in awareness and utility of ORS (Nimkol) oc-
curred in the late 1980’s with an evidence of increased use
of ORS in 1987-88, due to exteasive promotional efforts™’
The Planning and Development Division, Government of
Pakistan conducted a study in 1984 which showed that 32%
of mothers in rural areas and 50% of mothers in urban
areas reported the use of ORS3. PRITECH in 1989 had
alsoreported an increase in the awareness and use of ORS

JP.M.A. August, 1990

by health care persoanel and palicms@.

Our siudywasrelated to chiidhood diarrhoea among
families belonging to relatively low socio-economic status
in urban (kachi-abadies) and rural areas of Rawalpindi
and Isiamabad. The study was conducted in summer asthe
prevalence of diarrhoea in such families is higher in hot
season'®. In this paper we preseet the data oa the
knowledge and use of ORS (Nimkol) in childhood diar-
thocabyrespondentsand howits useisrelatedtotheir age,
education and socio-economic conditions. ‘

METHODOLOGY

The study was casried out in urban (authorised and '
unauthoriscd) working class scttlements and rural*and
semi-rural communities located at a distance ranging
between 5 to 45 kilometers from the metropolitan boua-
darics of Rawalpindi & Islamabad. The houschoids which
bad children with ages upto 36 months were selected by
stratificd multistage random sampling. The selection of
households was done by using union council kists or lists
prepared by local guides because of the spotty and, at
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times, inaccurate census records of the union councils, The
local informants, especially children, helpedinidentifying
houscholds which had children of the appropriatc age. The
villages of cight union councils and five urban settlements
were selected for the study. The headmen of the usban
settlements and councillors of union councils were ap-
proached and the purpose of the study explained to seek
their participation and cooperation. The survey was con-
ducied from June to September 1988 when the day ime
temperatures ranged between 35-45°C.

The rescarch team undertook this study as the fisst
phase of an ongoing cffort to document sociodemographi-
cally significant beliels and practices regarding diasthota
in these areas. For this purpose a questionnaire was
utilized which was applied to 595 mothers (95.8%) and
other primary caretakers of children. This questionnaire
was pretested and revised and the interviews were con.
ducted in the local dialect,

" The topics covered in the survey included the
diarrhoeal prevalence among children of ages upto 36
months, the practices regarding fluid intake during diar-
rhoea, the respondents knowledge and use of ORS (Niemn-
kol) for acute childhood diarrhoca.

Statistical Analysis

The parameters included in this paper were
categorised according to suitable breakup. Two way con-
tingency tables were constructed for mutually exclusive
categorics for differcat variables.

The Chi-square (Xz) test was used to determine the
association between variables. Oa the basis of Chi-square
test p-values were calculated for knowing the degree of
association between paramelters.

RESULTS

The sample included 200 respondents {rom the
urban settlements (Katchi-abadis) and 395 from the rusal
communitics. They were mostly motbers (95.8%). Ex-
tended family houscholds wese 29% in urban and 57% in
rural areas, with the remainder being nuclear family
houscholds.

Wy e am CORKEHT DiLIOUR A
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Figure L. Age-wisc distmbution of current diarrhoes and diarvhoca in
past 2 weeks.
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Childhood diarrhoea

Out of atotal of 741 children belowthree years of age
(mean age: 18.3 months), 36.8% were expesicncing an
episode of diarchosa at the time of interview, which was
found (0 be maxdmum at the age of 17 months (Figure I).
However, during the past 2 weeks the diarshoeal
prevalence was high and was repotted in 37% children.

TABLE L Use of ORS (Nimbol) in orbsr wnd vern) sreat

ne 395
Uhe ol Urbes  (Slems)  Rural (Villages) Toual
Wl
w %) n %) m (%)
Uked 1191 (803) P 1 (g2 %)) T )]
Nt wsed 39 193y 101 @r3) TV - W)
Toia 00 (100y ¥ (100) 9% (1)

Clhisquare = 40 (pvaloe = QOK)
TABLE 1. Use 7 ORS (Nimis]) acesrding ts family Income.

(= $93)

Imeoame Average Numkol Toul
Prowp R OAME utedt mat used

Rupees Rupees o (%) [ (%) [ (%)
Upto 1000 8¢ 301 {71.7) 9 (233) 420 (100}
DO0Y - 2000 "W &% @Bty 19 (1s1y 108 {100}
W00 WK W @y 4 (s x (100}
> 300 4367 ¥ (888) 3 13y B {100)
Taes) 132 & (W) 47 a7 395 (560)

ChiSquare = 107 (p=00D)
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Figure 2. Sources of ORS (NIMKOL )L

ORS (Nimko)) : reported use

Three quarters of the respondentsreported that they
had occasionally used ORS (Nimkol) (Table-I). The
awarcness and utility of ORS (Nimkol) was reported bya,
greater percentage of urban respondents and the use of
ORS (Nimkol) was significantly more common among
families with higher monthly income (p =0.01) (Tabie-11).
The literacy rate was significantly associated with proper
preparation of ORS (Nimkol) (p=0.02). Among mothers
who bad previously used ORS (Nimkel), 57.8% bad
accurate knowledge of mixing the solution, whereas some
knowledge of mixing ORS (Nimkol) was found among
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34% of respondeats (I liter for the standard packer)
(Table m» The accuracy of container size wied for
pupumom of ORS (Nimkol) was related to the level of
educativn acquited by the respondents (Table IV). Among
the respondeats older than 20 years, age bad a significant
inverst corvelation with the ase of ORS (Nimkol)
(»=002) (Tuble V). Curiously, no relationship betwees
the presences of radio or television in the bouse and the use
of ORS (Nimkol) was observed theteby showing no msjor
effect of broadcasting media in the propagation of the use
of ORS (Nimkol). Oa the whole 30% of tespondents bad
ORS (Nimkol) packets in the bousebold, which wete
shown to the interviewers. Among those tespondeats wio
bad ORS (Nimkol) packetsinthe bouse, balf bad scquired
them from bospitals or private clinics while rest of them
bad obtained them from other sources (Figuse 2). The
number of respoodents who bad an expericace of wsing
ORS (Nimkol) in. the past was 753% and out of these
72.1% used ORS (Nimkol) for diarthoca and debhydration,
while the rest bad employed it for other diseases (11.7%)

TABLE ML Kmowledge ¥or proparing ORS (Nhmkel) sclutivn sooueding 6o the.

and ow doctors” advice (16.29%).
ORS (Nimkol) and dinrrhoea

Although the reported wse of QRS (Nimkol) in
childbood diarrhoea was high among owr sample and was
simdar to the sesults ocbtained by the Planning acd
Development Division, Pakivtan 1984, the acrual use of
ORS (Nimbkol) was somewhat questionable as only 24.3%%
of bowseholds with children, who weee curteatly sufferiog
from diartboca, bad ORS (Nimkol) packets while on the
ctber band 36% of howseholds having unaffectea normal
childten bad ORS (Nimkol) packets. In cases of current
diarchoea, the mothers weee asked astowhat type of kiquid
their children were taking. Out of the 245 mothers who
tesponded to this question, cnly 1190 mentioned giviog
ORS (Nimkol) on that wery day. Fifty-four percent of
wothers were giving their children breastmilk, 3.0% were
giving glucose water and a few mentioned salt water, salt-
sugar-water and lemow-sugar-salt-water (Sikaojbeen).
Wevertheless, the mothers did consider ORS (Nimkol) asa
good treatmeat for childhood diarrhoea/dehydration.
About 16% of muthers from urban areas mentioned
that they wsed ORS (Nimkol) oo the advice of

"&mm’:‘iﬁz’m”m physicians, and cut of the mothers iving in rural areas,
wearly cne fifth gave this very reason for the use of
Education No Some Adtwrre T ORS (Nimkol) in childhood diarvhoea.
Knowiodge Knowlodge Kaowiedge
n ) s (%) no (%) 8 () DISCUSSION
Wiiterare 33 (7 125 (S68)  UE2 (SBS)  Ba  (I09) . Lo .
Resd&wmze 2 (07) 7 (2%%) 17 (&54) % (o) The ORT has a well established scientific basis
Pﬂ';ﬂw ‘g gfgg g %ﬁg ig E((Z;g; ‘ﬁ %ﬂ%)) and its ability to save childrea’s lives in acute dnar-
> Prumaey [ 010} X iV 754 & 58
’ N6 (TE) 1S5 ey e (698 s thoeal disease has beea convincingly demonstrated”.

Chi-square = 15,1 (p =002}

TABLE (V. Sire of covtaliner ased for praprring ORS (Nimike) selatinn
wsoenrding 4o the education beved of respondrats,

n= 448

Eéucanon Wrong  Approcmately conet Towsl

e Tt

o (€] n (Do) n (%) ] (%)
Mirerate 54 (B4T) &S (BLT) 200 (705) 340 (763D
Resd &wmte 1 (LB) 3 (29) 2 an % (58)
Prumnary 2 @33 W0 8 0 (0S) 42 (94)
Above prumery @ ooy & (58) 32 (u2) B @S
Tons! 37 (U00) 104 (100) 85 (L00) A48 (100)

Chu-square = 198 (p=0003)

TABLE V. Use of ORS (Nimkal) scovrding s ape of respondents.

The Mirisiry of Health, Pakistan has conducted a
major effort to promote ORT use nationwide”. Saade
(1989) reported that 30 million packets of ORS
(Nimkol) were produced annuallyin Pakistan®_ In our
study it was observed that Pakistani mothers were
gradually becoming more aware of ORS (Nimbkol) as
753% of respondents claimed that they had the
experience of using it occasionally. However, the
concept varied about the purpose of ORS (Nimkol)
admunistration in childkood diarrhoea. It was found
that 72.1%% respondents used ORS (Nimkol) to treat
chiddhood diarthoea or debydration while about 28%
used it on doctor’s advice or for the treatment of other
diseases. There is a need for a clear understanding of
the use of ORS (Nimkol) by the general population.

This would require both the use of local terminology of
illnesses associated with diarrhoca and the comceptual
translation of dehydrauiuu”'“

The tindings revealed that while 2 majority of rural

a=5%%

Respondeas”  Utsd Wor used Tel
age (in yeres)

" @) m (%) o (To)
Upuo 20 37 (69.8) 1% (302) $3 (100
21-30 pe (79.9) &7 (20.1) 333 (L00)
3040 2] (7e) 32 (239) 182 (100).
4130 13 (59.1) 9 £03%) 2 )
> 90 4 G1.1) 3 (429) 7 (100)
Tious! 448 (73.3) 147 {24.7) §55 (o)

Chi-syurre = 07 (p=002)
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mothers were familiar with general concept of ORT, most
of them were not using the therapy in an effective manner.
The most frequent error was the administration of ORS
(Numkol) in :nappropriately small quantities, presumably
because of an inadequate understanding of the principles
of water replacement in serious cases of debydration. In
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this study ncarly 42% of mothers were not administering
ORS (Nimkol) accuratcly. Such a high frequency of wrong
administration of ORS (Nimkol) was mainly due tolack of
cducation among respondents as 78% of them were found
to be illiterate. Hence, there is a greater need for Pakistani
mothers 1o become educated because they can readily
learn and practice the correct use of ORS (Nimkol).
Another factor affecting the use of ORS (Nimkol) among
mothers was related o their age. It was found that young
mothers were morc likely to use ORS (Nimkol) packets as
comparcd to their older counterparts. The use of ORS
{Nimkol) among rcspondents below 21 years of age was
69.8%. This incrcascd to 79.9% in the age group 21-30
ycars and then there was a decline in the administration of
ORS (Nimkol) with increasing age. This may be due to a
relatively less awarcness among young girls about the
health problems of children. The oider womer of under-
developed arcas had their own rigid concepits about the
treatment of diatrhoca and dehydration, therefore they
were not very enthusiastic about the use of ORS (Nimkol)
as compared to the younger respondents.

The present study also revealed that about one-third
of the respondents did not use correct-sized containers.
This was pariicularly due 10 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 reported that some Pakistani mothers
mixed hall a packet of ORS in 1000ml of water whilz others
mixcd one packet in 250ml of water®.

It was also observed that the frequency 6f the use of
ORS (Nimkol) packets was less in low income houscholds
as comparcd with higher income houses. When questioned
about the source of obtaining ORS (Nimkol), it was found
that half of the¢ ORS (Nimkol) packets were procured from
hospitals/clinics whereas only one-seventh of respondents
purchased them from chemists/general stores. The likely
rcason was that ORS (Nimkol) packels were mainly
supplied 1o the hospitals and clinics and no proper system
of their distribution to chemists/general stores was avail-
able. Moreover, ORS (Nimkol) packets were very cheap
and did not provide any significant margin of profit to the
shopkeepers. Therefore, gencral stores and chemists were
not interested in having adcquate stocks of ORS (Nimkol)
packets. As hospitals and private clinics were not close to
all houses, so mothers sometimes gave home made sait-
watcr solution, sugar-salt-water solution or lemon-sugar-
salt solution to their children who were suffering from
diarrhoca. Although such bome made remedies were
generally good for diarrhoza and dehydration but most of
the mothers used ORS (Nimkol) packets for diarrhocal
treatment. These resuits highlight the observations that the
awarencess of ORS (Nimkol) use both among the doctors
and respondents is increasing. Most of the doctors
reporied that a number of their childhood diacrhoza
paticats were already being given ORS by their mothess
even before consulting them. Thus it is felt that ORS
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(Nimkol) should be sold at general stores besides chemists
shops so that it is casily available to consumers.

It was concluded from this study that in Pakistao
mothersthe awareness about the use of ORS (Nimkol) was
increasing. The use of ORS (Nimkol) was more common
among the families with educated mothers and who had
higher income, though the incidence of diarrhosa was
much higher among the children of poor families. One balf
of the mothers had accurate knowledge about the prepara-
tion of ORS (Nimkol) solution. Therc isstill aneed tomake
concerted efforts to popularize the use of ORS (Nimkol) in
our general population and to educate the mothers about
the accurate use of ORS (Nimkol). If the mothers could
learn to treat their children properly with ORS for
diarthoeal disease at an carlystage, then the morbidityand
mostality due 10 childhood diarrhoca could be reduced to
aconsiderable extent.
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MOTHERS' FEAR OF CHILD DEATH DUE
TO ACUTE DIARRHOEA:
A STUDY IN URBAN AND RURAL COMMUNITIES
IN NORTHERN PUNJAB, PAKISTAN
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Abptract—The unvepupetion of eunursl moddls of diorboel diiness wihne aae enploved by euathenrs dad
thesr emovonsl reeponses to Childiren's illneises w presorsed o saady of 398 houyebolids un wuben and
nural gommunimies un Punyeb, Pebsien. The bousehoid saawey of mothans off ¢hilidney G-3 montis was
womplemenied with un«doph uhiervews of 8 sibuietipie of 70 moubers. Findaops wndizie Wit daniocy
must be regurdnd mot only o6 8 disense bt 86 8 syenpuonn bedonynyg b wewers) popader dibess categones
Mothers” emotions] responses 1o symptoms st wn st shiped by dhe dliness categomts v wiielh dhey
asngn B Child's diembous epode, snd metemmel feprs hot ymproms of damniboea misy be Bl threatening
sre gusooigied with premosts cxpenenaes with dewth of abilition, wab treatrment ehouzes and! help-seeking.
A significently igher propomoen of madhors wihe forr dhemboes o be e thaeatennty to then chdidny
then mothers with other conoerns ¢hoote to wie NIUMEKOL, uhe Pebatenm QRS The nevessivy off
rooogrmng the complenty of shserpretve und omononil puscesies whueh shape the cae off chaldeen and
the home wreptment of childhood diserse s emphunizad.

Ky words —Prhigen, mothers’ emomons, disrhoey, ¢hild desh

INTRODUCTION

A dhptrpogint mother un & smpll willege v Padorsuen
aooopted the women of dhe restemh uerm as they
cenvassed willnge houscholds. She emod onn for belp
and told the nearn thet her ohild wes bt hianprg
oy 0o Life" "~ wiotin of roounrent dipmivozr, A talie
of woe ensued ks the mother mtlated how whe had
sought dingnoses and trestenent fram nmophbors,
ahirnes, doctors, hekims (Wrpdinona] heslors) aond holty
ghnimes, Her franne seprch for canse and oure hnd
been emotionally exbeusting. Sne femed her chlid
wowld die. " Whet", she asked the teem, “showd 1
now do?*

Recent debates in the anthropoiogcs! biteraue on
matems] pescwons to children’s illmesses and e
death of their infemis rase questions relewsmt 10
the study of mothers’ repponses to zoute childhood

“Thois case 15 claborpied un the lster sewpn on mettmel
conoern. The women rescpreihers were wary distubmd
thet Uhey hed dimned tepomees with winth 1o wuku
mothers and thowr affiicted chulddren. Affsor wotisl forays
imto the Feld withowt soadiceons, they bepen 0o whe
ORS packess 1o dnonbule wnd exwmuned Bl childonn
sod offered inprutnon on eppropnipit hoeme cure. Tie
piyprciizas ale referod sanously wll ehilidirem wo hrospuial
dinrsthoen) wnas for cure. In thus case, the womin and
hew gom wers nefomed o dhe pedmame dpmiboes) o
boceted im the vsachumg “ompiy’ asseouted wik dhe
PULSE menean wort amd the medicall schoell Howawer,
e teprurebans wore grnetly omuennad dhis gt yppEsen
attrauiitivy o it dineaze ool wo e whened, even wiith
Boasipihipl] vampuNL,

diipmbroes. Resgaach by Navons and Rebbum and
oy Scibeper-FHuoghes om childhood digedse and death
wo Ngytherm Broal buphlehts moukers” emonomnal
rerponues wnd peycholopea) dnates aad howe thess
unfloemee  pasentil efforts to alffecy the ouwtcome
of dinzene wn ohenr cholidoen (U-4) Althowgh these
reneprciheny duipgree abowr the prease navue of
mateme) pexctions 1o despesately W children v a
commandny i Brazl, thewr work suggests e ompont-
amge of unwesmngruny bow mothers mtanpeer thew
cihilidnen's symptomns amd how g mfuences thew
emmononel respomies and therefore canevaking of il
clulldrem. Im perocolern, o eeises the quesnom of
how the desnh of chidren is expanenced wu soenemies
with high childhood momslity, and bow  hege
experiences nfuence ohe oeanment of yewere illmess
flor submeguwent children.

Maemy stwdies of mstermal belisfs, zimtudes amd
belpvior peiated 1o Zowte chillihbood diamboey have
beem conducted dunmg the pest decade as pary of
public health ¢forts 1o wmprowe home mengement
pracwioes of atwee dusnrioss wn gmuell chiddren. Snudnes
i Sowrh Asia heve emphasized mothers” contepiul-
wanon of dezmboesl disecase a5 well as bygen
and bome menpgement practices; in pesteoutar, e
avoepranee #nd rcowrrey of wee of menufrctuned or
heme-based or.’ " pdrsuon solunons (ORS) huwe
been asgessed {500 Do Pakosgam, Mull amd Ml
imterwizwed 37 rwrall Sind womem to “documien
cllimically-snprufican moatermall amd child belbels and
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praciees” relaied o cdidhood danhoss (12 and
mere gecently, D Mull has erploned waditmonsl
peroeptions of muragmnus wn wrbsn colomnes un
Karschi (18], The ressarch we teport hote wis pat
of am effort (1) to budd on these entber soudhes wn
Palaittan; (2) o explore mote expibnly ohe sellation-
vhip between cultors] modds of dismmhors! Jlnesses
and mothers” emovions)] end behawiours) reopomses
to ther wek children; and (3) to poin vutvey sod
Qusheanve methods in they suvestyron,

The tetestch wat Girned owt 1 wibse worlung
elans sertiements and rurs) agnoulouts) Commmonie
i) the Rawalpindi-lgiumebed soey, whach w o the
Nonthern Punysb sepon of Pelonten. The wwdy
oonpivted of @ househodd vurvey of 499 mothens o
primery core-dakers of children 36 monthy on et
#nd 2 tape-socorded wndepth unteswaes wigh o pulb-
semple of 0 of these mothers. Im vhu pagpes, we
report findings foom the un-dopth utetviews amd the
heusehold purvey.

We explose the goners] bypotbess thin there i
not 4 pingulyy metomel tesponse to dinmiosn”,
but thet two kinds of foorons influemee mctiery”
evilapnion snd behawvors! sepponde 10 duptyhoes!

epwodes un thor chideen: (1) the oype of illmess of

wihich diarboss us soon 1o e Sympoomatae; amnd
(2) 3 mother's prewiows expemenge  warh  chidd
diistrhocs and 1y oonsoguences, m parmowltie chilid
death, winch $hipes mothers’ emotgnl neppomne
1o this chuldbood uilmess. We desonbe the qulituaw)
catepones these Paknpiam women wike for evalwetmg
the significance of @ child’s dupmiboes, and ohe wiews
of cause of iliness, threst 1o uhe chlld, and pppropmrpe
repponses entaiod by these catepones. We tihon expm-
ime types of fears, wonnes and concems wihnch e
maothers aesoobte with soute chilidibood dirmiboes, m
partiowisr mothers’ ‘fesr of desth”, nd the nleniom-
whip of these expressed fepes 10 previows espanonees
with iHmess i thewr chldsen,

THEE STUDY

Tihe longer aims of ohe sudy on wihich thin paper
is bused intiuded dooumentenion of enothers” descnip-
tions of childhood dismboes, ssnersment of the eatent
o which dismrhess was wewed @3 sorows, bife-
threstemimg, of paroowidy distesong wo mothorg
amulysis of the pssooinon of disnress and servousness
with children's symploms, and eoothers’ thowghis
about causes, consaquences, and iesyment of vaniows
forrems of diptrhors. The mudy was conmed owt derung
the pesk dinmboess) disepse sexsom, from Jume to
Seprember 19BE, wihen the vemperature freuemtly
pepched 45°C in the summtr sun.,

Caormmuminy seaings
Reseprch vt condooned om wbon amd muesl
commumties known 10 be ar hogh ek for sowne

chilldhvood dinboes bocagse of bmited semgpmn
and wester tesowrots, therelone they wene im gret meoad

oo A Ml e &

o izl control effors The wrbum setthomenis
g died firver. Qummumaties, lmavew 4y “colomngs,” thiee
firorm 0thome abird aumd vaw froem Rawatpuody. The thaee
commmwnniset 1w Dlliemethed, the capursl Cuoy, wen
whpwihonnnd, domnely populited. mwd-bock  amd
clry squattdr seotlements bocated on  gowennmend
lemd. Twiy of thege “colomes” goe depurzied fram the
eoaddille- amd wpper-chess ouoderm ety nenghhosboods
by hugh bowsdery walls. Two ‘colonsey” had puped
euty watey awwilliblie st geversl ntes theowghout the
seatiemments, sltbowgh no homes bad pped water,
elscamenty wis aegauted Wegilly, Sewrge vam throwgh
the commecnmy alleys end there was no formal
sewppe on sunutamon system. The thod “colony” had
o commumity puped water supply. & viver provided
the waner gowsee, althowgh some houses had wells
wibiely gppetsed to be tapprmg oo the Cuiy's sewage
drmmege syytem. No wewiage, clectricuty oy grobuge
duspodall gystems wete o eperanon. Housung wig
prumerilly mowd-bonck oo cliy, but some tentlike bay
prrwciwres provided mimenaell shelter for the poogess
fammithes.. Schooly were mexshy dad svailable 1o the
chilidigem firomm alll thnee colonies. Residentt wege pri-
ety mranel kbovers, often mugnents to tbe region.
Christien “sweepers” popultted one of the colomues,
and 3 number of Pathaxs and Kashmuny resided
shomgande thew Pungeba acightbory in anothes.

The woiten sertlements m Rawalpmdi conrasted
warhy thode o Dillemabad; chese were authonzed
seotliemments, wulh puped commumity water suppiies.
Twenty-thoee percent of homes bad puped water
amdl manuemwrm keooune systemd, 66. 3% bad awthoneed
mwwcupall  elecuminty, snd primary schools were
awpilisiie 1o the childeen. The maposity of the
bowses were partially brick and cement and mast
of the unbpbisents weee laborers and low rznk office
sy

The vwral comemunities wete selected from ‘mear”
willlsges, wint m @ radivg of $-135 km oo the munic-
pall howndsies of lsbimabad-Rawalpundi, and “far
willeges, ithin a szding of 13-45km of municipall
bowndir.nes, Im each category, some vwillsges were
exnlly arcesnible to mapor highways, others were
remepte with difficult accesyibility. The mear willages,
uehected frorm fowr Unsom Councily (admonistrative
chusters of willlages), were located im the foothills
yuntounding the cities, and the population ramged
firome: semall Leodlords, fermers, goweynment servants,
shopheepers it the oty, and skilled and waskilled
kebowrers. Houwing wis traditonally nural, with ohick
mwdtpeick walls. Water sowrees were gemerally shal-
o weeley, soome willlzge componds had deep wells,
and sesveral comavumities had deep commumity wells.
Semitation amd sewage systems wene mom-Evimtens.
Primmary schoolls wene resdilly acoessible.

The “far” willpges, deawnm from foor Union
Couwmcill, imchoded some commuomities which had
elecunicity, cemimal sewens, dmd edweation! smd beslh
imtiutions, Deep or shalllow wellls were poesent wm
$33% houwdiehold compownmdy, some Dhowsebolids



Wothers' ferr of Gbid death due o poure diauheary i

bed hand pumps for the wells As un the “mear
willlsges., the ynoome of the renidents was denwved frem
maxed wowrees, including Yandownerbap, (areumg,
thilled and wunphilled labouwr in the ey, and doem
remunerbions by relptives wothimg abroed,

Urban ot ruryl residence did mot  mocsssenly
comoide with $ooo-EConomIc POLLion o WoInes's
eduranony] s1atws, Health and symtation slbo did not
wcssanly smprove with wiben rendence,

Household sample and survey

Houschoids were equally selected from the three
wypes of communities. 200 from the wiban seuie.
ments, 200 from the "menr” willbges and 200 fyom
Ty wlleges * For the willages, wmon councd byt
were wilhized o identdy howseholdy wath chdres
26 monthe or Jeis, un additron, botsuse of the gpotty
and 21 e inpecurate ¢enpwn tononds of whe
wrson counoils, locsl ynjormants, eupeolly chuldren,
sided in wdenufying households with children of whe
requared sge. For the vibin seadiements, o aommw-
maty bigts exunied; thus pudes and snforments asputed
in the conptruction of hst of thove wihich mey the
critequs. These two methods sspted the resoanch
team wn the selscmon of approprute houpeholds
m exch community, and a3 muliesiaged rendory
sampling for propornions) alipcaten was emphoyed
28 households were selected fnom the prepored hrs
Alll but five of the women mwvited 1o parmopate un the
household survey agreed to be snsrviesed, for o total
of $9% nespondents.

Topis covered wm the howsehobd surwey inthuded
iveidence of digmhoea among chiddeen 36 monhs
and less, food and flud pracoees, knowdedge and
wse of ORS, dietpry and health wrestments for soue
childhood diznhoss, and matermal conotrms amd
pereepuons of childhood diarihoes and delydration.
The survey amterwview, wlilizng open and closed
questions, was designed aflter  semes of explloraory
field stwdics smd was pretesiod amd mewsed by the
research tearm. Responses were pre-codeod undacanimg
unprompled or prompiad answers; for the open
QUESIDNE, TEEPONSES wWwere coded foliowing  the
IMILTWIEWSE,

The survey was complemented by the in-depoh
imterwviews conducied with 2 subsample of surveynd
households. The 70 mothers chosen to prtupste um
this part of the study represented each of the sampled
regions in the larger survey. Mothers were asked 1o
expand on the comments they gave duning the survey

*The communines indloded in the survey wine seecved
by the reseanch term’s epdeminiopit oo SLBRIBINCERE,
to represent the VANAUOND 41 the thret WS of o
rmutimes wn the Rawelpindi-lsismebad regron. By
urs! wrnon cppnoits and five wrbin ourmmUmes were
stiecned. The bepdmen of the wrbn  seqtfements and
willlbge wipon councdls were epprodched by the paoject
directos, the punpose o the study explumed, moed
Sooperation el PRIOCIPRLIDD gathened.
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Yo i B warch alnptmmpiny [JUR oy 44 %
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o chaltbood dumboer] dnense, and nanretives. of
dirabrocstl whlnegy epraodies wene gecorded. Mothers,
o duusyed Cruges and eauments. of duifiesent
types of dhvmboeal wimeds ag weldl ag s wormes,
ey amd digtresses, Thhese wtenvews. bigted approx
-2 It Bidaw-gewem peveent of thie weomen wiho parue-
pased w ahe undepal snudy bad one ehild suffenng
firoon duspenibocy at the tome of vhe rterview

Duteronewers, all women, weluding lfour el
Wit e wiewieny, twed PRy, and am anihiro-
podopsy, wene tranned for ome montlh The goal of
thuts Giowmunig wag o emalble wtterviewens o become
fomulbrer wathi vhe awms of the studv and the pur-
peoie . moerwmemp of ¢aeh guestom Tramness wemr
umsdved 1w pretesiinig amd rewianng the surwey ymren-
wgws, Tihe amthropoliompats parucrpated wn thg pro-
wesss e 2o condnrueted and conducyed the wedepol
umierwigswdh. A womman redeareh scuemnat (Bukhuani)
alley prmopeted 1 formuelating and rewing the
survey Eod u-deptl unieraswy, sewewed swirvey inter
wiewep ffor quabiny comrol, snd conducred 30 of the
0 up-dipl wOtErEIE s,

TEMDRNGS:

Owe amplyns  focwses om maremal percepnons
of damhors and delwydranen, om mateml fear of
dieamn asgmoed wath symuproms of durhoes, ang
on naneenses abowr Bife-thoevtonmg Wneses witk
duanrbose o looue momens” 4% & centngl symptow.
We teport findungs from ohe bouwsehold swrsew of
mothers (m = $9%5), from the wndepoh moereoews
(v =70), and comclude ohe Bodugs wuh a case
cxample.

Cuwlwral canegones of dwmboea dsecses

Mothers um the howsehold wurvey wied vanows kol
terms for loogse mouoms or durmboey. s, b,
amd peichish. They disusgushed vwpes of diezivoe
by colowr amd conmsiency: wibeaher stools wene grews,,
witite, yellow, or muloslowned amd waners:, wihetie
blood was pretemt w the stopl; wihether defecton

)
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wgy eeplotve a0l some blocked drmnrgr hid
vuddenly opensd” Fifopthres pes et ol those g
weyed devombed dasy, pdeb o) panckad ey Tlneguinny
loswe mmobons,” 9% moted they wore “aghoumind
looge motons™ wnd 12% vismply meswoned “logpe
memons”. Twenty mothers (3%) addad undigesmon,
dehydration and fow! smellng Joose smemoed Go
they deserpiions. There way wo spubeant differ
ence porott the threr dyper of commmenaues wy the
divtmbunon of desonpwons

W naery also apvoeiannd cern cownes and degrees
off seventy with diffesrens vypet of diamiboey. Ciongum
drumboey] dugrdens, dopendony on the cwwse amd
tympaeml, were weswed g hishrestomny disengies
for thesr childsen. Motk nownd enaliipile canpet of
lowse motons 1n seEponss 10 the Durver Guetuions
g wihat chuses Joose momots (dasr )" Dies, bath
the child's (459%) and e moihers (26%), and Gom-
wurransied food snd water (27 79%) ware mosumoed
teequently. Teeshing was alvo wewed 3 o Gostmimn
cpust and menboned by 38.6%. diznibory stvoc.ped
suth veethung u conpderod u port of the mormel
growth prooess. These findunps are oumidler to thoge
ebipned 1 Banpladeth, Smd, $n Londs, and el
where (5, 7, 8-13], Some reppondents mennontd
poverty and & (16.5%) s counes of dharathoey,
and one fifth menmoned sexvongl chinges. Ome thord
antnitruted doose emomions 1o .0 wanety of siowees poch
bt falien ConLunelle, el eve, or mother's boees mel
beng powonsd,” “durty,” et o gered”

Xweme g g

Thete “desitmprane” amd ¢nabognesl ¢livuments wne
wierd o dptuns the mavgrs and sapdisanse of ¢mild-
hood Chrrelate. Tty were site pomed by WAIHONS
wpys ub o bocal ilmess caregornes Wbt begamme
upgradunighy cher ey the course of the nederuch ng
thirt “dnpnbost’ 18 Mot comtdived as @ ngle dinesy
canegory i ohe Dol culinegel wogdlaliny, bt thar w
i3 SYIMpLOm pregent wy @ wade wamety of dishumsuneg
ilmeyses. O vegearel began 1o wdentify the el
eulltwral cvepanes i whacl diithany 1 @ emPoITELt
SIS

Mibmess, categovues ane ofuew orgamaued noopsnly w
‘desensporne” o ‘elologneal terms |4 ~18) Descoypuuve
catepomes ane tose dedned promanly e utems of
b cuparellamon of symproms. Ewologneal caregones,
by comaragy, ane defned lurgelv 1w verms of Cpuge
md iy pous eogether @ vanety of different Gueagey”
wbnely um @ gawen wagtamee Bawe 3 pastulin cause.
Lol vilimesy categond, oftem porn gome elements of
booth, prewndiog & flentilie cultural sdrowm for evaluay-
ung, emd reppondime v Wimess (14, 7 The processwal
ehuprpctondmey of sewous and cecurreny deasvhoe]
episndies, wre oftem reffecved w the use of muluple
Mllmesy canequines, &3 mothers seek o explany the
wnpemainmuny patare of a child's duease.

Deegonupanve gnd ewologneal charisrengnes of
medges wy wiich dwrrboer v oa cenwal symprom,
a ehiguted wm the wedeptl wteraews, ane presented
wm Table 2 The popubss verm for ohe ilmess, wg
eharntwenaney, degres of senouyness. and oplions
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Mothers” {ear of child death due 1o acute duarrhoea

for treatment ate noted. Summanes of informants’
descriptions of these disorders and bnef accounts of
their children’s expenence with what they consider to
be life-threatemng diarrthoeal ilinesses follow.

Disorders with life threatening diarrbnea

A singie direct question was not effective in eliciing
mothers’ explanatory models of dangerous or life-
threatening diarrhoea [18]. Therefore the question
was broken down mnto: (a) what was the colour of
loose mouons you observed? (b) which coloor s
dangerous? (c) why is 1t dangerous and 15 it caused
by any supernatural or maiet slent force? (d) wha:
treatments were adopted? These selated questions
were asked of all parucipants in the in-depth inter-
wviews. Most urban mothers thought loose, watery,
white, green and yellow siools were dangerous,
as they caused loss of water from the body which
might Jead to the death of 2 child. Dangerous or
severe diarthoea was attnbuted 0 indigestion.,
buffalo’s milk, over eating, excessive body heat, hot
weather, dehydration, or weakness and fever. Few
rural women menuoned these as life threatening
indicators. Only two urban women mentioned “saya’
(a ‘shadow’) and only one urban woman mentioned
‘sanishna’ (a life-threatening stomach illness) as
causes of iife-threatening diarrhoez {(see Table 2).
In contrast to the urban women, three quarters of
the rural women in the in-depth interviews said that
dangerous diarrthoea was due 10 ‘phrooey’, ‘maleeh,
‘saya.” ‘sanshna,” ‘evil eve,’ ‘nazar,’ ‘sardawan,’ or
‘kandi-pota’ (fallen fontanelle). These diarrhoeal
‘diseases’ were described by rural mothers 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 modermn medicine
could not effecuvely treat this disease, but that
local remedies may be tried. However, a2 few women
explained that doctors had injections for phrooey.
Mothers described that if a child dies because of
phrooey, it will turn a black or dark blue/black
colour. Mothers consider that very few children are
able to survive this illness.

Maleeh (an in-born iliness). Respondents described
maleek 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 diszase ‘prefers’ to remain
within the body, then th: consequences are green,
watery stools which could kill the child. The child
" could turn blue to black and die. Treatment options
are amulets and traditional medicines prepared by
and purchased from hcokims traditional Yunam
(Galenic) physicians.

1657

Sarshna (o dwerrkoeal inessy According to the
wvillage women, when 2 child passes green coloured
stools with burming vellow wnine, the disease s
sarishna and indicates that the child 15 n “the mouth
of death’. The iilness evolves i the stomach. One
mother who told us that her child died from sarishna
described symptoms in addition to green stools. She
said her child was weak and histiess; his neck and head
were floppy (“his head dropped to the side because of
weakness™); ke suffeced stomach aches, gnping pains,
and finally unconsciousness. In this case. the child
eventually died. Another village women said that 2s
sarishna was due to endogenous poison. it should be
removed from the body. If diarrhoea occurs, “let «
be there as loose stools wash the poison out from the
body™. Sarishra can be cured by amulets (taveez) or
knotted cords (ganda) znd special breathe blown
upon the child by religious asceucs (fekir). Some
mothers said that doctors haa injections for treating
sarishra, and recounted how they had taken their
children to physicians to receve those injections.
These injections cured the children ‘miraculously’.
Some women referred 1o this disorder as sarishno aur
wal. The term wol 15 also commonly used for severe
stomach aches and gnping pains.

Sardawan (a diarrhoeal iliness). Symptoms of
sardawan were mentioned as frequent watery green
stools, sunken eyes and weakness. The disease is
treated by passing the afflicted child through the
paraliel cords at the foot end of a charpai (2 type of
platform bed), and the child is then “completely
enclosed from head to foot in tight clothing”. One
women descnibed to us how she took her child who
was suffering from sardawan, shook him vigorously,
rocked him to and fro, and then tossed the child
to her fnend 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 (illness caused by ‘shadow'’).
The wvillage women explained that a child could
become ill if it fell inadvertently in 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 punfy-
ing ablution bath 40 days following the mishap.
‘Shadows’ might also be malevolent, cast from
wiomen who have amulets for sarishna and wal (see
Table 2). If a 'shadow’ of an ill child passes over 2
healithy child, the healthy child might also be afflicted
with 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 1o fevers or marasmus. Therapies to treat saya
or parcharwan include the use of amulets and knotted
cords, visiting and bathing at Islamic shnines, and
purchasing spiritual breaths, which are blown over
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the child by a mowivy, & relhgrows healer. (S22 also
D. Mull 19%0 on saya; her work was published after
the onginal submasnion of thes texty [13)

Euvil eye aend mazar. Villagers recountéd (wo
dimennons of ‘evil eye’ or mozer; that whoch inclodes
the yealous intenuon by another to harm & child 2nd
that which cccurs spontancously od w rehgious
and umntenvonal. In both cases, mozor may cause
¢ senows and fawe) dravhoesl Winess. Sympioms
wclude green watery stools, fever, sunken eyes, dry
hips, weak Jegs and arms. In ewil eve, these symploms
may otcur because of the penetranng wviwon of &
yealous relative, neighbour, fnend or anyont mien-
wonally or ummnientionally comemenung on Uit good
health or beauty of & child or uis dotlung. The village
women explainsd that mazar mey aiso be relipows 1
11s power. Vicums of mazer mught sufier foony wever-
ending green watery stools whoch could be fawal
Svmproms from nazor, 1 :ddivon 1o green wanery
stools, include listlessness and blacy arcles around
the child’s eves. One mother recpunted how her
daughter “got this mazar, eod first she was fit 25 3
fiddle but now she has booome &s weak 2s & dned
suck™. Both intenuony! (evil eye) and umnisnuonal
sazar may be removed in 3 wumiler manmner, such as
the burming of & jenmgth of thread mezsured to the
length of the child, or puiung svest, crubes, dlhum snd
mateh stocks o 2 bleznag fire 10 divine the sowres of
the nazer. Amulels z2nd oiled knotted cords blesved
with blown holy verses (genda) meay aliso be placed
around the child's meck. Curchme the bamyam tree
of shnnes or passing the chuld amd/or the mather
through 2 wrench dug under the 1001 of 3 banyan or
mzar wee, over & penod of 3 days, are also known
cures. (Pathans dig 2 wench under the root of inzar
tree; 11 15 2 peach-like wee hawving round reddush
brown sweet edible frunl ) A fnal weatment resort
oving an cflicied child camel's milk or denkey's
milk. However, nince feehng donkey's mulk 1o 2 child
15 thought 1o be 2 sin, thos nuwal showld be performed
by someone who 15 not the chuld's parent. If parents
@ve the child donkey's milk, 11 5 bebieved that the
¢hild on growing up would not remzain chedient to
them. Villagers claum that the nowal 5 performed
when no other opuons reman. These cures may be
lempthy processes, taking up (o | month for ine2tment
wath camel's milk; if the child s wreated with donkey's
milk, considersd a very suwong mulk, the cure may
take place within 10 days.

Kondi-pota  (depressed  fomiomelle ond dropped
palate). Kandi-pora, was considered 10 cause watery
green and foul smelling swools and/or gresn vomit-
wng and weakness, listlessmess, crwimg Cwath or
without voice.” In severe cases, fallen fontanslle could
eveniuate 10 untonsiousness. [F the fontanelle drizs
oul, the discase 13 considered 10 be very dangzrous
and cnwcal. If both the fontanelle (kandi) and the
palatz (pota) “dry oul’, then there will be no hope of
recovery and the chuld i “bound to diz”. Respon-
dents said they weated Kandi-pora by placing ashes

or corechy (@ vellow powder muxed with betel mut,
‘paan’y on the palate, which they push wp with the
index finger. Someumes an egg would be wed on the
scalp of the child for an ¢ntwe mught, or the chuld
would be suddznly exposed to @ spray of water
denved from kneaded dough of brown wheat Thus
niual way thought to result in the elevation of the
depressed palate. Vomuting was treated by tying 2
black ribbon ascund the elbow joimt. The most
commonly menuoned weatment was an o1l massage
of the child's fank, lown and scaip. the blowng of
spanitual “breach” and the tving of oiled knotted cords
zround dhe child's neck,

Logse momoms. In the wew of most urbap
mothers, dangesous or ‘life threatening” diarthoez
way amply frequent watery logse motions which
moght lead to dehydravon and eventually to the
chald's dzath. Village mothers did not particularly
fear “diarthosa’, but rather feared the diseases of
phrurcoey, muoleek, and others noted above. These
hfe-threatensng diseases and sumple loose mouons
were treated differently. Most white and yellow stosls
were comsidered as loose mouons, believed to be
caused by teething, wndigeston, mother’s or child’s
ditt and were treated pnimanly with home remedies,
body and theozt massages and with modemn pharma-
ceuticals or the tradinonz] medicines of the hakim
doctors. When we asked mothers whether they ever
used amulets or carned ouwt other sprritual ntuals for
umple loose mouions. they bluntly replied no. Some
mothers laughed at the interviewer with comments
“we have not heard of such remedies for drarrhoea™.
In contrast, when we avked whether mothers used
amulets for sorishna o1 other disorders as those
noted abovz, the reply was not only posttive but the
narrauve of these iliness expeneaces were rich n
detail about nuuvals and sympioms. Comments were
often made that these wraditional miuvais were the only
effecive reatments; modern medical treaument was
often viewed 23 unable to cure these Bfe-threatening
discases.

MATERNAL CONCERNS

Maternal responses to vanous forms of diarrhoea
i children ranged from those who did not become
alarmed and “wpser’, particularly for drarrhosa that
5 vizwed 23 parnt of the normal process of growth
and dzvelopment, 1o exceptional concern and fear of
death. The term used for “upset’, praiskan, in Urdy
and Punpabi, conveys emouonal distress. Among the
respondents 10 the survey, 64% reported that they
always became uwpset when their children suffered
an episode of dizrrhoe2, ons guarter menuoned they
someltimes bzcame upset, and 12% reported not
bemng concerned. Maothers” emotional distress znd
alarm 0 response to thewr children seffering from
diarThosz are assoctated with their interpretation of
the meamung of diarrhosal and related SYMpPlOms,
thewr assessment of sevemly, cause and treatment
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opuions, their previous expensnces with severe
diarrhoeal llness in their children and with difficult
bving situauons. Distress 15 therefore shaped by
mothers” fears of the consequences of a diarrhoez!
llness. Qur analysis in this section examines mothers
responses to questions posed in the houschold survey
which sought 10 elicit wornies and concerns which led
10 the expenience of being ‘upser”.

Reasons for becoming upser

We hypothesized th..t svmploms associated with
loose mouons weuld be tnggers for alarm and
maternal disiress, because of the prehiminary nter-
views we conducted pror te desigruing the household
survey. However, survey respondents gave us 2
more vaned picture, wcluding not only wornes about
children’s symptoms but aiso the burden of the
disease on themselves and on farmuly resources.

Eightv-three percent of the mothers, in response
1o an open-ended guestion, mentwoned at least one
or more reason for becomung “upsetl” when theur
children suffered from diarrhoea. Almost one fifth of
21 mothers mentioned ‘fear of death” from drarthoea
as their chiel concern abou:i the iliness. Symploms
associated with diarthota, parucularly. weakness,
were mentioned as especially wornsome. z finding
which coincides with Green's research in Bangladesh
{6]. In response 10 this survey question, few mothers
menuoned ‘loss of water’ or dehydraton as symp-
torns which caused them to become upsetl. however,
1 the in-depth interviews, mothers recounted stones
of how they came to recognize Igns of dehydrauon
in their children, often with the md of femaie kin.
neighbors and physicians and 2cknowiedged that
it could be life-threatening to the child {see case
description below).

In additon to the hzajth statws of the child,
mothers wete concerned zbout the added burden this
Miness creates for them. m terms of extra work,
finamcyal difficwlues. concerns atouwt the cost of and
2ccess 10 treatment. Four women felt thewr children’s
liness could wmpact on thew own health. Seven
percent of mothers mentioned both the child's symp-
toms and the burdens caused in describing what most
distressed them. Seventeen percent only menusned
the burden the chidd's iliness caused for them as
ieading o thewr distress and becomung “upset”.

Feor of deatk

Mothers who menuoned fear of death as iher
pnmary concern were significantly more hkely to
report tnat they always became upset (84%) when
thewr children suffered from diarrhoca than did
mothers who mentioned other reasons (70%) or
who indicated they did not become upszt or whose
children did not have diarrhoea (14%) P = 0.0001.
Mothers who mentioned fear of death were also
more likely to have children who had diarrhoea
withun the past two weeks (63%) than were mothers
who expressed no concern or distress (31%:). Mothers
who menuoned wornsome syrploms which caused
them 10 be upset, such as child weakness, also had
2 higher raie of episodes of diarrhoea in their
children in the last 2 weeks than did mothers who
expressed no concern (62%) (P = 0.0002). Mothers
who mentwoned “fear of death” as 2 source of worry
were 2lso significantly more likely to assocate loose
mouons with dehydrauon than were other mothers
(P = 0.0002)

Mothers™ previous expenence with deash of their
children was 2ssociated with their fear that diarrhoea
could lead to death. Mothers who menuoned "fear of

Tabic 4 Moihers” assocawen of duarrheea and dehydrauon

Response Fear of écath  Onher concerms No concerns Toius
N = I8 N o= 358 N=%3 N = 35
Detydranon with duarrhoed % ., . s,
No1 found %8 373 s %7
Found someumes 15 1S 1S 1462
bR 77 301 463

found atwars

£ = 15537, P =0 GO02.
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Fear of deaths Oniver comeerns No conoerny
N e 504 o= 3 N =933

Mothen b & LA
No death b2 1 kAl o
Death of 31 beasr ome 23uld 42 3 ¥
Reawons given

Drarrhoes 333 133 157

Dehydravon LER ) 8¢ 38

Respiratory [RR ] e [RX]

Blur pady 173 233 32

Fever X 254 W

*Differences by expressed conterm andl wibegher 1 R Saaih wias Swpenencad were
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death” as a source of being ‘upset’ were more likely
to have expenenced the death of a child than were
other mothers (P = 0.013; they were also more fikely
10 have attnbuted their child’s death to diarthoea
and dehydrauon than mothers with ether concerns.
Cunously, wwo-fifths of mothers who expressed no
oconcerns autnbuted previous deaths of their children
to diarthoea or dehydrauon.

Mothers who mentioned fear of death were also

zrned longer, 2 fact suggesting greater exposure
and exptnence with the difficulues of childhood
diarthoea, llhiterate mothers were alse more likely
to mention fear of death (20% vs 11%% for literate
mothers) (P =0.053). Respondent’s age, number of
children and houschold size were not significantly
related to “fear of death”. Mothers who hived
the urban sguatter and working class setilements
menuoned fear of death as the reason for becoming
upset more often, whereas wvillage mothers menuioned
symploms, the work involved and financial burden
of the childs disease as sources of their distress,
accurately reflecung the complexities of the burdens
of childhood disease for rural women. Regional
vanation is presented in Table 3 above.

Mate.nal concern and manogement of diarrhoeal
iliness

We hypothesized that mothers’ worrnies and con-
cerns would have some influence on the way mothers
treated diarrhoeai illness in their children. In order
to address this question, we asked mothers whether
they had used Nimkol, the Pakistan Oral Rhydration
Salis, for the treaument of diarrhoea.

We also asked mothers about how they managed
the most recent episode of diarthoea expenenced by
their child. Mothers who mentoned fear of death as

Tabie 6 Mothers™ fear of death by Nimkol use

Percentage with indic2ied concern

Fear of Orher Not
death concems concemed
No= 108 N =392 N=93
Mothers e % %e
Used Nimkod 29 kAR 6.2
Not wsed Namikol 1" 49 338

= 2210, £ = 0000

the cause of becoming upset were significantly more
likely to report use of Numkol to treat drarrhoea than
were other mothers. However, when we examined
mothers” reported treatments for recen? or current
episodes of diarthoea. there was httle vanation by
expressed concern for uwse of medications (anu-
drarrhoeals, anubioucs purchased or prescnibed by
physicians), Nomko/ or home remedics and special
diets. Nearly all mothers (n = 316) who became "very
upset” mn response lo their children’s diarrhoeal ill-
ness reported using medications (96%), one-fifth used
Nimko! (19%), aimost half used home remedies
and specral diets (49%). Fourteen percent sought
help from a hakim (tradiuonal physician) or spiritual
treatment from 2 religious healer, and over one-fifth
(21.3%) had physictans give their children injections
and/or intravenous solutions (the subsiance of these
injections remaned undefined but were likely anu-
biotics). The only significant differences were that
mothers who expressed fear of death or worries about
symptoms such as weakness were twice as likely
to have sought out intravenous treatment (23%) as
mothers who expressed no specaific concemns (9%);
and mothers who expressed no concerns were three
times as likely to seek out a hakim or spiritual
treaiment (27%) as mothers who mentioned fear of
death (9%). These resuits from the survey interview
are complemented by the accounts mothers gave in
the in-depth interviews of their attempts to care for
their ill children.

RECALCITRANT DISEASE AND
MATERNAL DISTRESS

Mothers wividly recounted their concerns and
emotional distress over their children’s diarrhoeal
illnesses. Stonies of seeking cures and treatment,
of escalating distress over acute, recurring or recalci-
trant diarrhoeal disease, were repeatedly conveyed in
the in-depth interviews. The foliowing case illustrates
the difficulties a child’s diarrhoeal illness may pose
for mothers. It is not an ordered clinical history, but
rather the sequence of events, interpretations, and
escalating distress is presented as the mother told her
story to the research team. The story is in part shaped
by the team’s questions.
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A rural case exanple

As we (the research team) ventured through one
wvillage, we suddenly heard a call for help. We were
approached by an ill-looking woman approx 30 years
old. She lamented, crying that she required our
help to save her 3 year old son. We followed her 1o
a ciean and necatly kept house, of one cement and
two mudbnick rooms. Although the house was clean,
we were surprised at her children’s appearance. They
were covesed with dirt and wore dirty, rumpled
clothes and no shoes. The afflicted child was sucking
on 2 broken milk boutle which was splayed wath fluzg
and caked wath dirt and old mulk. The mother told
us the sick child was suffenng {rom diarthoez. He
appeared histless and withdrawn. She said that for
the past 2 weeks he had been vomung, had Jost
weight, and sufiered from chapped hips. dneo skin,
sunken cyes and infected cars. His abdomen was
swollen and he was reflusing 10 ¢at.

The mother told us that she had been gpiving her
son buffalo milk, but as s bouts with diarrhoea
conunued, she thought and was adwised by nesgh-
bours that buffalow milk did not sunt um. Therefore,
she started giving him powdered muilk (fsomul), dut
his condition failed 10 improve. She then changed his
diel, and at the ume of the interview was feeding hum
whatever she cooked for the famly. chapatu with
curry, vegetables, noe water, ez, beiled nce wuth
sugar, water and milk. When his drarrhoea became
more severe, she gave hum rose water, tea and Nomkol,
21 the suggesnon of a physiman. The doctor had
‘forbidden” her to give lim “hard” food (solids). bun
she gave her son everything he was willing to eat. She
had also tned her own home remedes. and was giving
her son a boiled ¢gp every day, which she would keep
n 2 trovgh of wates overmight to make the egg “cold.”
otherwise ege 15 a “hot food and hot foods ase not
good for diarrhoea™.

The mother t10ld us she became extremely dus-
tressed and upset when none of these treatments
appeared 10 be cunng her son. Her cild seemed 10
bz but “hangng onto life”, becoming increasingly
“weak™, “dehilitated, and uminteresied n hus swr-
roundings.” He was so weak that he could “neather
cry out loud™ nor move without assistance. He was
“so Listless that he did no1 react to the heat of the
blazing sun”. (The child was iving in the sun n the
severely hot weather dunng the ume of the interview,
and he did not move unuil the mother moved humn )
The mother saxd her neighbour. on seeng her child™s
condition. suggested she take him 10 the rural health
chimic (BHU). At the chmc, they advised her to ke
him immediately to the Hospial in Rawalpind: at
several hours distance by bus. Another neighbour
woman who saw her som's termble condiwon
suggested she go to a dispensary in @ nearby wllage,
which she did. At this chinic, they also recommended
that she take the child o the hospual n the aty; she
did and the child was treated with ingctions, giucoss

dnps and medicnes. His condition began toimprove,
and she returned home. feehmg satusfied.

Yet, once again her son had detenorated. and the
bouts of diarthosz recurred His “white colowred
stools” increased w frequency end “wherever he sat
he passed stools” The mother tobd ws that she
began 1o rethink what might be wrong with her son,
1o suspect that her son had acqu.red a parchawan
(shadow), She altered her approach to treaung hus
iness and recently vook him vo a holy shnne for 3
conserutive days. There, she bathed tum and finally
cast away his shory, beliewing that through this treat-
ment the parchowan (shadow) had been ehiminated.
She sough ™ omt a hakim who treated the child; and
she burne § an oiled thread of her son’s height. to nd
tum of 2:y evil spells which might have afficted ham
and caused hus dlness. She told us how the thread
immrenately flamed, indiwating that the ewl spell
way aeng dnven off. She followed this ntual with
another, and ook seven red chiltes, three pinches of
soul, 2and some alum, which she rotated over the child.
She threw these thangs into & burmning fire; the chilies
gave off 2 pungent odor (indicatng evil eye) and the
2lum swelled up and reflected the face of an ewil
bearer. She threw the alum in the allew and beat 3t
seven umes with her shipper. Her son’s conditron
farled to improve. After several days. she took hum
back to the hosputal where he was readmatted. She
repeated the nivals once agam. The child improved.

Al the ume of our study. hes son’s health had
opgan detenorated. This mother was distraught and
exhawsted by these efforts 1o cure her child of fus
diarthoez and o) nealth. Now she was hopeless and
fearful he would die She said she was a poor
woman, who earned her hvehhood by cattiz and goat
herding. Her husband who was working i Karachs
was sending her only 100-200 rupees per month
(iess than U.S.S 10). She told us that she did not know
what she could now do. (See footnote on p. 1043).

DISCUSSION

The findings from this stedy sugeest that refatng
anzlyses of local cultural models of diarrhoeal ill-
nesses 10 maternal emononal responses prowides a
distinctive perspective on the treatment worlds of
mothers and famihies as they czre for children afflicted
with diarrhotz. This appreach has the potenual to
extend amalvsis bevond the tradwonal belief and
practice models of much public health research. and
builds on the innovative work of researchers such
as Nauons and Rehbun {1] and Farmer {17] among
others. Our study highhghts mothers™ interpretve
processes as they seek to make sense of childhood
dizrthoeal episodes that appear resistant to uswal
weaunents and loom as potenuzlly grave amd life-
threateming disorders.

The impertance of studving “diarrhoea” not only

as a discrete disease enuly bat as a symprom of

other local tliness categones aliows ws access 1o these
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interprenive processes. The shifting array of popular
illnesses which village mothers recounted when they
spoke of disorders that ccald threaten the lives of
their children illustrate but one aspect of this process.
The case accounts, short vignettes, responses to the
survey questions and in-depth interviews all indicate
that mothers use local illness categories in a flexible
manner. As they seek to make sense of a child’s
svmptoms, of an illness episode, of the unfolding of
a disorder and of the efficacy of treatment, they
adjust and reassess what diarrhoeal and associated
svmptoms mean and redefine what may be the
cause and category of the disorder. In the case
described above, the mother reacted o recommen-
dations and ‘diagnoses’ of neighbors, medicai prac-
utioners, and heaiers, altenng home treatment and
medical and spinitual remedies to address each new
diagnosuc nterpretation. As her child’s illness
appeared ever more grave and resistant o treatment,
she began o reinterpret his discase, assignung 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-
viewed, this mother was in 2 state of exhausuon,
confused and distressed, and fearful that her son’s
illness now only portended death. Popular illness
categones are thus best studied in processua! terms,
as part of the cultural repertoire used by mothers
in responding to a child’s illness.

Ass'gning an illness episode to a particuiar
category may orgamze a mother's emouonal and
behavioral responses, including acuons onented
toward seeking treatment and hopes for influencing
illness course. In addiuon, such categories may be
assigned retrospectuvely, as mothers atiempt to
make sease of their child's illness and to jusuiy and
explain their own actions, to themselves, to ther
kin and neighbors, as well as to the ressarchers.
The presence of several generations in 2 household,
as was the case for $6% of village families and 29%
of urban families, may also shape the interpreuve
process. Project field researchers suggested that the
wide-spread reference among villagers surveyed 10
‘ancient' illness categones in which diarrhoea is 2
symptom rather than a discrete disease (Table 2) may
be explained by the intergenerational culture of the
extended houscholds within which people reside and
care for children.

Maternal emotional responses to childnood
illness appear at ieast parually formed by parucutar
etiological and descripuve illness categones, with
those ilinesses associated with severity and high nsk
of child death most evocative of alarm and distress.
However, as noted in the anaiysis of the survey data
on maternal distress, maternali emotional esponse
is also organized in relation (o previous expenences
with illness and death of children, as well as to the
current life sitvation and the ability of the mother o
respond to her child’s illness in a fashion she believes
will be effecuve. The underlying paucity of matenai

rescurcss at the disposal of many mothers who are
attempting to raise thewr children and care for their
famiiies in the context of poverty and need aiso
orgamzes maternal responses and levels of emotional
distress.

We found that matemal experience with previous
child deaths not only influenced a mother’s emotional
response and interpretauon of diarrhoeal illness, but
that such experience was associated with treaument
choices and help-sesking 1n an interesting way. Newer
treatment opuons, .¢. Vimkol (ORS), [19] were more
commonly used by mothers who viewed diarrhoea as
potenually life threatening and who had previous
children die. This relauonship between interpretation
of childhood disease, maternal emotional responses,
previous expenience with life threatening illness,
and mothers’ help-seeking behavior and choices of
treatment warrants further study and analysis. The
relationship also suggests that mothers who have had
previous experiences with children who died because
of diarrhoeal disease and dehydratuon and who readily
use ORS may make excellent child health workers
and ORS promoters for their local communities.

These findings suggest caution and have impli-
cauons for future efforts of health policy planners
and researchers in child health and maternal care.
Simple linear models relating maternal beliefs about
‘diarthoea’ 10 ‘home care’ of an ill child may be
appealing, possessing clanty and apparent useiulness
to campaigns designed to educate mothers in the
treatment of acute childhood diarrhoea episodes.
Yet, studies such as this one suggest the necessity
of recognizing the complexity of interpretive and
emouonal processes which shape the care of children,
the existing cultural and matenal resources to address
childhood disease, and the strengths of local knowi-
edge as well as 1ts limitations.
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urban slums, semi-rural and supply in che prexises. In
rural zreas around- Rawvalpindi/ horuseholds with- poor hvgienic
Islamabad c¢o find owut the conditions, over 31Z children
effectcs of the hygiemic were suflerwng frem diarrhoea.
condition of households, the 4s far a2s cacernal educatiow
education of wmothers, socio- was comcerned, #ore chan. 857
ec.nonic Zactors and nuiri- children with diarchoeaz had
tiomal stards om the imcidemce illiteraze =ochers. Im Zami-
of diarrhoea in “childrenm. 4 lies wizh Low incozz, nearly
total of 393 carecakers of 74} €02 children were sviferiag
children below zhe age of 36 -from diarrnoea, wherezs . che
nonths vere incerviewed. About imcidence 3t diarchoea in
95% oi the respondents were childrem wes =mch less {20%)
zothers. The survey rewesal:d in fzzmiiisg wizh rizher
thae anmous 3735 children were inedze. I was zis> oLserved
sufferiz from diarracea at that asewt 220 37 chriidren
the tizt of intarview. The with poor nurrizio=zl scatus
overall avgiemic condition of belonged :5 zzos2 =ousersiis
302 nouseaholds was poor Onriy . waich azé 300T nvgianie
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condicions.

INTRODUCTION

In the developing coun-
tries diarrhoeal disease i3
ene of the-major~ causes of
deack ia children. Im the
third world each year an

estizmited 75 =2illion children_

suffer from diarrhoea, ocut of
these 3-18~ million- children
die (1,2). In'these countrfes,
diarrhoea™is responsible for a

This study deals with the
¢ultural and environmencal
aspects trelated to diarrhoea
srth  particular eopbasis on
hygienic conditions im house~
holds, literazecy rates anong
zothers/caretakers azxd sani-
tary conditioms of Zouses in

. the-urban and rural areas of

Rawvalpindl and Islazabad.
METBODOLOGE *

Iy

Utb:n (51@5) | aad rural

quarter to half of all-deathss. ! (villages) communities located

in children under &4 years of
age (3). Tm Pakistam|, "child-
hood . diarrhoea - caus=zs - an
estimated 3,00,000 dezths per
year (4). It is frequently

associated = _ with poverty,
maloutrition, poor hygiemic
conditions aed low socio-

economic startus of. the
familie: (5). Those belonging
to the under-developed ateas
like siums and villages are
more  susceptible. of the
several interventiomns that may
reduce diarrhoeal wmorbidity
and mortalicy, the improvement
of water supply, provisiom of
facilities for the disposal of
axcret: and maintemance of
good aygienic conditions are
particuiariy importanc (6).
Therefore -for comtrol of this
scourze oI developing coun-
tries, an understanding of the
extent of chese problems im
different locations is
required.

260

5-45  kilometers from the
wetropolitan  boundaries of
Rawalpindi and .Islamabad.were
selected for this scudv. This
was - conducted bherweenm he
months of June and Septewmber
1988, _as diarrhoea Is =ore
common during che 2ot zud
humid season. (che day time
temperatures rzuged OeTtween
"30-43° C).

reguired. age grouz, - Che
headmen of wurban setclemencs
(slums) amd wmenbers »f Iz
vnion councils ia e rursl
areas (villages) wers =zdproa-

ched . to obtain sflicizl
records of children *zlow I3
months of zge. These cecor:
vere out of daze aod
inaccurate, so loczl infor-—
mants  especially  ctildrem

served as guides o ZIcdemtily
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nousenolds having such chil-
dren. The interviews were
conducted in the local diazlect
{Punjabi or Potohari). These
interviews were based on &
guestionnaire which dealt swich
hygienic conditions, current
espisodes of diarrhoez, sociow
economic status of households

and educational status of the

respondents. A total of 395
households were visited. About~*
95% “of .the respondemts were
mothers.

- —

The .. houses cate~

.l réspondeants

- 1 illiterate.
. respondents

‘e
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to "Gome: classificazion™(7).

RESOLTS ~  _ :

Five hundred and ninety
five-housenolds were surveyed,
of which 200 were loczred in
urban and 393 in rural areas.
In most of cthe cases, the
werTe motChers-
= (95.82) and 77.5% of them were
Mean age of che -
was 29.4 vyears.
(range: 13-80 years). A total
of 741 children below the age

a—

werse = of 36 months -were found. The
sorized ds bhavimg “good" - mean age was 18.3 conths. More
nygiemic conditions, if <they - than half of them were males
were found to be- meat anmd . (56.4Z). At cthe <time of.

clean with proper vemtilatiom .
and draimage system. Moreover
in such™ houses, the streets
were wide and pavedy the
livestock was housed im proper
shelters and the childrem were
well cared for amd neatly
dressed. However, if the
conditions wvere found comtrary
to the above weationed
criteria, the hygiemic condi-
tions ~were catagorized as
"poor"”. The houses which had
hygienic conditioms in between
these T extrenes were
considered as “satisfacrory".
Zne oputritiomal status of the
children was assesed accordimg

interview about 36.87 children
wet® suffering {roz an episode
of . diarrhoea.

The hygienic conditions
of alrost half of the
households were poor whereas
32.3% of them had stzisfacrory
cenditions and omiy 181 of
nouses had a good hygiemiz
state. The sewerage, samita-
tiom, wvater supply and toiletr
facilties vere  geperzll
primitive, as only two of the
five wurbam settiememts of
community had sewerage limes.
Alleys, fields a2nd inadequate
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facility for .the =majority of

lacrines conctinued-to serve as )
population (Fig-IJ.

the only type- of toilec

Fig 1. AVAILABLE TEILET FACLITY: -

B oPINFED
LATRMNE 0 HOUSE -
[ wATER CARRIAGE SYSTEM -

11.5% wuwrban and 6% village .
housenalds ¢rtainea water from.
screacs.river or ponds(Fig-2).-

The cotmunity potable

available to one

vater Was
¢ households, whereas

_thizd o

[}

Y
2]
(]
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Fig 2 PN AR wm*mg@ EFAY @ ﬂw
g 2. AU VouiseAaxsandy. T Ui Pinnousmu w de
B COMMUNITY Y ATER TN HOUSE
- £ CEP wEl
B} SHAiOY YELL
B2 HanD PP
o T -8 COMPMUNITY WATER QUTSICE
. {3 OTHERS(PONDS RIVER SVRE 4011
Nuye to pocr sanitztiom, dtarrnoea, aver a hall
good hygienic conditions were helongas =2 Izzilies azving
ifficulc o —alintaia and a soor avzizailc condicions. COn
signizicantly " higner Dpreve- -he other Raad, 2 Propertion
ience of _ disrrhoez waEE of children wilih dizr-noe2,
observed in these areds. Out was =arkadly iow (17.3%) im
of M1 children with nousaholds with good aygiznic
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conditions "(Teble-1). .
. EARLE-T -
DYSTRIETTION OF CEILDREW LCCORDING 10 DIARRNOLX PREVALANCE -
- AXD EYCIENIC CORDITIONS OF SQUSEROLDS -
sl -
v lyglenic conditjons
Disrrboes ¥ } ;; Satig~ |-~ " Total
) 3 ?’Ml’ o !ltﬁ@” L w_ g R
- - _’k ,“ .:}
.t ] w(ﬂaw s.”fﬂ) % «w ow 2)
i "o i
¥o 9%“@.&) 11355' f(#l 9y. !W «(2}.‘7) L322 (100)
Yew - ﬁ5'¢5ﬂ°2)5 5:2 (IM 3) 2"1) (’“‘(W"S) '.'u]!éﬁ'» (100)
7 7 Jd’ "i‘.:,. e T e [t ‘_;'_:
Total u;g;g;@z;;w 187" (38 :mm’::‘« W, 27,2488 (100)

Chi~-Square =« 30.0 " ‘
The responients,(nothers)
education was also = afigai-
ficant facvor wffectimg: the
child"s bealth. TR educated

. motihers were mote avare of the

(0. 0001

benefirs of good hygleme. To .

this scwdy, slighetly more thao
one-third (372 of the
children were sufferimg from

M.tnrh@u. ﬂm uwothers of
&5.50 of these children were
At ternre. Thete was &
significant (p=0.02) ioverse
relation betvesn ths educatiom
of " mothers aod the incidemece
of dizrrhoea ino children
(Table-2). }

264

TagLE 2
. RESPONDINTS FUDCATION WS DIARRROEA AMONG CHEILDREN -
= - mend BB
e demts : i \ ;: - V -
g’&:i:%igim " Ko Disrrhoes ' Disrrboes ‘E } Total .
m (Z) o (&)) T (9
Illdtecare 240 (62.83) 142 (37.14) 382 (@1104))
Read & Write 19 (79.17) 5 (20.83) ~ 24 (100)
Primsry 35 {(701.43) 14 (28.57) 4% (100)
&bove primery 8 (B4.ES) 3 (15.15) 33 (100)
- Total 32z (65.98) 166— (34.02) “8%  (loo)
Chi-square = 9.43 (p=0.02)
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The family income was diavrrhoea vhereas niddle
also ome of the Izportant imcome familtes thad 35.12
factors - assoclated — with children ° suffering - from
dilarrhoea amodg childrem, it diarrhoea. & coxparatively
vas fourd that fn the lYow low frequency (207} of
{ncome families, - 40.2% dlarrhoea was found among”
childrem were suffering from children- of high income

e

-

s e

IABLE~ 37

FAMILY INOOME- VS DIAREENEA- AMONG CHILDREN

famflies (‘It‘aﬁh.‘llgfﬂ -

| o o= 73} -

Famil- - ‘me;  Low .. 3 Riddie v EBdgh ¢ M
im vw . 0o to 1000 ! 10OI-3000 ' 3onp v rotal

' n Xy _a (2) n (&3] T ()
Diaxrhoea - ' -
absent 217 (59.8) 211 (64.9) 37  (80.0) 464 (63.3)
Diarrhoea
present T4 (40.2) L& _(35.1) 9 (20.0) 259 (36.7)
Total 363 (u00) 325 (100) 46 (LOO) 733 (100)
Chi-squa.e = 7.7 (p=0.02)

It was also found that
54 .47 of low imcome famflies
" had poor hygiemic conditioms,
and a higher imcidewce of

diarrhoea. Only 10.IZ low
income farilies nad good
hygienic conditioms (Table-4).

)
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- TABLE~ 4

. DISTRIBUTION OF HOUSES ACCORDING TO WYGIENIC OBSERVATION
AND THETR FAMILY INCOME

-—

- o= 589
- . Incone proups "
Byglendc ' EXOUp "
@gfcwn fon - 1 Low v Middle | High ¢  Total
Up to 1000 ! 10013000 ' >3000 .
- o (Z) . m () - mn () ) ()
- Poor 156 (54.4) 126 (&73@)~”nn €32.4) 293 (49.7)

-

Satisfactory 102 (35.8) 75
Good 29 (10.1) 67

(28.0)-,13. (38.2) ~190 (32.3)
(25.0). 10 (29.4) 106 (18.0)

Total 287 (100) 268

(100, 34 (100 . 589 (100)-—

Chi-square = 26.3 (p - 0.0001)

It was observed thar poor
hygienic conditiomns were also
agsociated with aw increassed
ivcidence of walnourished
children im the families.

Almost 60.07 of malwmourished
childrew belooged to house-
bolds  with poor T|hygienic -
conditions (Table~3).

TABLE- S

DISTRIBUTION OF CHILDREN ACCORDING TO WUTRITIONAL STATUS
AN BYGLENIC OBSERVATION OF HOUSEEQLDS

o= 595

o . burritionsl Status .
Hyglemic " : " Toszl
opservation » wWell-mourished )} Malnourished | ees

oo "2 o (04 o (z)
Poor 132 (44.4) 165 (53.6) 297 (100)
Satisfactory 11k (57.8) 81 (42.2y 192 (100)
Good 79 {74.3) 27 (25.5) 106 (100)
Total 322 (54.1) 273 (45.9) 595 (1e0) —
Chi-square = 30.0 (p = 0.2001)
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These " malnourished ohfi—
dren _wvere ao0fe  prome to
diseases especially diarrhoea
in their early lives.

DISCUSSION

Diarrboeas s the wmost
comnon illmess of childrem fm
the .developiog counmtries. It
is- a well established fact
.that Jdiarthoeal dJdisease  in
children is closely related %o
factors such as. sanitation,
hyglenic conditions amd socio-
econonic status of the
households to  which they
beloog (8,9)..

" The hyglenic -conditions
play an importamt vole im the
occurreuce of diarthoea.Chil-
dren  of mothers who keep
themselves .and their childrenm
clean, properly wash _rthe
utensils and keep the house
neat and tidy are less likely
to develop diarrhoea’ disease.
This association is because of
the fact, that entercpathogens
which cavse diarrhoes
(Shigella, E. coli ete,)
flourish im poor persomal and
comestic hygienic conditions
(10). We found cthac B82.5%
cirildren suffering from
diarrhoea belonged to
housenolds, wvhere  hygienmfc
conditions vere mot good. Thisg
strongly suggests the nmeed for
2 betler understamdimg, among
wothers, of the benefits of
good hygieme. This cam be
acuieved only if mothers are

67
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better educated. They will
then be nore inclimed to learn
and practise habies, which
reduce diarrhoeal illméss,

Other aspects,
related to che focidence of
dlarrhoes, were the samitary
condit fons and the water
supply systez. We observed
that wose of mhe houses in the
study area were buile close to
each other and lacked proper
ventilation. The streets wvere
narrow and unpaved. There were

no proper draimage - and
seuwrrage sSystems. In  wrban
areas 29.521 thowseholds had
water facilitfes withim cthe

howses, while in the villages,
this facilicty was available to
33.87 of the houses. The
tofler- faciliries within the
howses were also scarce, as
862 of village households and
Y42 of urbam slum houses used
open fields for the surpose of
easing themselves. [he fzecal
matter lvicg in che open
provided a source of conta-
minztion for che whole com~

munity. Various studies have
shown  that improvememt or
water SUDDLY and - proper-

facilicries for the disposal of
excreta can defimiteiy reduce
the diarrhoezl aoroidity and
wortality races (L1-13).

The betzer socic-economic
condition of the household was
found to be an advantage. Hore
than half of the childrem im
families with Low imcome were

closely< _
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suffering from  diarrhoea, had poor bhygienic conditions.
vhereas only 20X "children of - Therefore, there is a need to
well-off families were suffe- —educate the mothers about the
Ting from this disease. The. benefits of good hygieme. The
nuzher “of walnourished izprovezent of sanitary
children was wore im low ~ conditions and water supply
income households. According system can also help to reduce
to reacham this predisposes the w=orbidity rates due to
thex to wore severe and diarrhoea in underdeveloped
prolonged bouts of diarrhoea _  areas. T ’
and to higher fatality rates - -
(13). It was also observed ACKRURLEDGT™MENT =
t¥at lov intome households had _ -- -
a greater probability of poor This project vasg -
hygienic conditions and in financially supported .by: the
such conditioms about 55% Applied TDlarrhoeal = Disease ..
childrens - were walmnorished., Research Project . (ADDR) 3t
Tois siudy identifies am area Barvard University USA by
of coocerm and calls for am means of a co~operative agree-~
~irmediate need for the . ment with US Agency for Inter-
i~provevent of hygiemic, sani- national Developuent. -
tary and overall socio=- - =
econmomic conditions of fami- We- are thankful to Dr:
lies belonging to under- Richard Cash, Principal
developed areas. - lnovestigator, ADDR and Mr.
Jonathon Simon, Project
© CONCLUSION Hamager, ADDR for their help

and cooperation.
. It was concluded from -

this study that the incidence We also wish te thank to
of childhood - diarrhoea was Le. Col. Moharmad Luggdan,
closely related to the Assistant Professor of Patho-
nygieric conditioms of house- logr, Army Madical College
nolds and the educatiomal Ravalpindi, for his help in
status of the wothers. More the preparation of the
taan balf of the childrenm manuscript. )
sufiering from diarrhoea

belonged to housebolds which REFERERCES
bad poor hygiemic conditioms.

stbout 831 children sufferimg 1. Malahanabis. Feeding pr--
irom diarrhoea had illiterate actices imn relatiom to
zothers. Majority of wmalnow- childhoocd diarrhoea sand
-isheé children (35.6X) were calnuericien. Biarrhoea
Zound im the housebolds waich and Malmutrition (Ediced
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Effect of Antibiotics on Food Intake and Absorption of Nutrients
for Children with Diarrhez Due to Shigella

Abdul Majid Molla and Ayrsia Majid Molia

From che Deparemems of Poediarucs, The Aps Ehaw Uniwersity

The effect of antibiotic therspy on intake of food and sbaorption of utrients for 19 male chil-
dren aged 1-$ yeass with suspected shigells infection was studied. The childien weve sdmitted
to the hospital with acute diarrbes, high fever, abdominal pain, and 325 red blood cells and
white blood cells per high-power field in the stool. Microbiologic disgoosis was wade within 48
bours of sdmission. On the basis of clinical sad microbiologic ariteria, children were clagsified
as having mild or severe infoction. Ten children with mild infection did not receive antidiotics,
whereas aine children with severe infection were treated with ampicillin, After the children were
rebydrated, & 72-hour balance study was carried out during the acute stage of infortion with
SW&MMWZM;MW.T&;MdWWdMaMMp
ﬁonofuuuimtsmcsﬁmmd.mrmlheamm;pofinluﬁm,mmthmmbwm
for the children treated with antibiotics than for the untreated group. During Mie recouery plakse,
the levels of intake of food and sbsorption of ovtrients were equal for botly groups. Thus, chiddren
who are treated with appropriste antibiotics it only may recover froem infection with Shigeiko

more rapidly, but they alyo mury be able 0 sbsord nutrients more efBcientdy,

Diarrheal discase is 2 major cause of morbidity and mor-
tality in developing countries {1]. It has been estimated that
524 000 deaths that oocur annually woridwide among chil-
dren are due to Shigella [2, 3]. Infection with Skigella has
a significant nutritional impact on children, Children who were
bospitalized because of infection with Shigella had protein
loss [4, 5], and stunting was observed assong children aged
5-24 months who were infected with Shigella in rural Ban-
gladesh [6].

The use of antibiotics for treanaent of children who have
less-severe infection with Shigella is controversial. The pri-
mary purpose of using antibiotics for the treatmet of infec-
ton due to Shigeila is to reduce morbidity and monality as
well as to prevent complications. Data from recent studies
show that the duration of diarrheal disease is substantially
reduced after pasients are treated with effective amtibiotics (7, 8).
Several studies have shown that ampicillin and wimethoprim-
sulfamnethoxazole are equally effective for weatrnent of dysen-
tery due to Shigella [9, 10). The present stdy assesses the
effect of treatment of shigella infoction with an antibiotic 1o
which the organism is susceptible on the consumption of food
and absorption of nutrients by two groups of hospitalized
children.

Repring or comespondence : Drr. Abdal Majid Moy, Deperenent of Paedi-
e, The Aga Khua Umiversity Hospasd, PO. Box 3500, Staddium Road,
Karachs-7450(, Pakivian.

Reviews of Iefeciions Divesses  1991:13(Suppd £1:5347-52
© 1591 by The Univevsrty of Chicago. Al sighos reuerved.
@ £2-CRESHLVI M2-003 3802 BO

Materizls and Methods

This snedy was carried oot in the unit for metabolic studies
of the Interational Centre for Diarrhoeal Discase Research,
Dhaka, Bangludesh, from 1985 through 1986 The research
proposal was approved by the commitize oo human ethics,
aod informed coasent was obiained from the patiens” parents
or guardians.

Male children aged 1-5 years who presented with acute
bloody, mucoid diamrhea «f €48 hours duration, mild o
miclerate dehydration, abdominal pain, and fever were in-
cluded in the study. Male children who had severe dehydra-
B, severe malnurition, high fever O102°F), or clinical signs
of other ilinesses and a history of prior reatment with antibi-
otics were excluded from the study.

Ienmediately sfier admission 1o the hospital, a specimen
of stool obtained fiom the patient’s catheter was sent to the
laboratory for examination and culture. The results of micro-
scopic exrmunation of the specimen of stcol were available
within | bour, and the results of culture, including tests of
antibiotic sensitivity, were obtained within 48 hours.

Patients were provisionally diagnosed as having shigella
dyseniery oa the basis of clinical signs and sympioms ard
resulis of microscopic examination of specimens of stool. On
the basis of these criteria, patients were assigned to either
of two groups, designated as mild and severe, according to
their dizgnosis. Children who had fever >102°F, severe ab-
dominal pain, clinical signs of toxicity, and >20 red blcod
cells (RBCs) and white blood cells (WBCs) per high-power
tield were assigned 10 the severe group. These children were
treated with antibiotics and were rehydrated. Ampiciliin (100
mg/kg q.i.4.) was administered sinoe this was the most effec-

e
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tive antibiotic used for treaunent of infection with Shigella

at the time. Patients who sppeared healthier sccording to clin-

ical criterix and had <29 RBCs and pus cells per high-powe:
field in their specimens of s100] aud less blood and mucus
it the sto0) were assigned to the mild group and reccived only
rehydration therapy. After patients in both groups were ini-
tially rehydrated, they roosived food that was part of their staple
diei.

The next moming a 1-hour p-xylose absorption test was
administered following an oral dose of 5 g of pentose [11].
Twenty-four hours after admission, a 72-hour balance study
was sterted. Patients were fed a 5-g nonabsorbable charooal
marker foliowed by a measured quantity of a familuar . ue-
based meal, which was offered 2d libioum by the mothers. The
first appearance of this marker in the patient’s stoo} was con-
sidered to be the 0™ hour of the study. From that point on-
ward, the intake of food and fluids end the owput of stool,
unine, and vomit were recorded for 72 hours. At the end of
72 hours, a second marker was fed to the patients, and sam-
ples were collected until the seoond marker sppeared in ihe
patient’s stool, at which time the smdy was discontinued.

Specimens of stoo], urine, and vomit were collecied at
8-hour intervals, weighed (up 1o 0.1 g was used for amalysis),
and stored at —70°C unti! the time of analysis. At s later date
all samples of stool, food, and vomit were thewed wnd
homogenized. Aliquot samples were aralyzed for amounts
of fat and nitrogen and number of calonies, whith were esti-
mated with the use of standard methods {12, 3], Sumples
of unine were tested to estimate the quantitative iraake of food
and absorption of nutrients,

The following formula was used to caloulsie the sboorp-
ton coefficient:

intake — Output _
lntake x 100

The balance study was repeated 2 weeks after the paidens re-
covered from diarthea, -

Results

Of the 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. Ninetsen pa-
tients cotnpleted the swdy, and data on these patients are
presented.

The clinical charactaristics of the iwo groups at the time
of admission are presented in table 1. Patients in both groups
were comparable in sge and body weight. Patients in the se-
vere group had more-severe diarrhea acconding to clinical
criteria, as indicated by the degree of fever and number of
pus celis and RBCs in the stool. Eighty peroent of the pa-
tents in the mild group had watery diarrhea compared with
only 33% in the severe group. The volume of stool obtained

RID 199003 (Suppl! 4)

Table 1. Clinical chorscienutics of paticats with mald o sevece
shyx»lla mfecton a0 the tme of $dmi3a0n L0 the hosputal

Meay vadee 3 SU or
aseen . (%) of petueats
prer wadicaced warvable

for each groap
2P Severe
(0 aoadbuoney)  (anadbaotecs)

Vasiabie [ 1)) (n = Q) Fvalor
Age (o) WO+ 188 195 4 180
Boty wegha (k) 924+ 17 104 % 2.8
Drarrhex befoce sdmwssvon (h) 9-20 544
Yemperatore (*F) 100.6 102.8
Clagnsdl) e wemtation

Fever b qroy $ 32y

Abdormnal pios L) & (L)

Vorrag 200 £ (44)
Type of dvarchues

Lageid) vy blad and mucws & a0y pXE2)]

Frank Wiood mnd mwcus P11 6 (67
Sugodt wolloray ¢mll.)

Day B 680+ 308 YN0+ 14 L0

Dy 2 30C 4 307 235+ 155 <023

Dy 3 0 ¢ 0 18X 293 <00l
Abtnormunny of t-ayhose 16425 T25+34 <05

daily was higher for the mild group (680 ml) than for the
severe group (270 ml.) (P < 025).

Some of the relevant results of laboratory tests performed
on #3mission are precented in table 2. The mean number of
RRPCs and WBCs in the s1o0l was higher for the severe g~ ap
(+7 and 83) than for the mild group (16 and i2). The electro-
Iyte levels were similar for both groups excepi that the severe

Tadle 2. Resuls of laberatory tests at the time of admission to
the hospital foo patients with mild or severe shigrlls infection

Mean vabae + SD o
nean po. (%) of patieats
per imdheated variabbe

for each group
Mikd Sedere
{eo antibuoricy) (sembionws) P

Vamadie (m = ) n=9) wale
RBCs per bpl 16 & 10 TN+ 53 <0
WEBCs per bpf 12+6 & 4+ 43 <O
pH of 00! 65+ 15 34 +£22 M3
Pathogen denuified i ssonl celvare

Shigelin Beomers & (&0 & (66.T)

Shigrlin shigae 3w 22

Shigelin bowdi i¢10) tAaLD
Serum elecwroiyies (oumcl/L)

47 3¢ 137 + 4.2 1284 22 <@

K+ 45 + 1.2 IS+ 02 NS

Ci- 2442 98 + 40 NS

RCO;- 120+ 2.1 - #32 NS

NOTE gl = boghqpower Seid, NS w aoo sy
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Anndnioae EXiact: Food etake and Notrueats

Sy

Table 3. leake of quiricais by paiients with shigella infection who did or dud nor recesve el
me with antibiotics.

Mean inneke of nwtneres £ SO

Acuie suge of dirase  Recoverv stupe of dusease
Ne ataibiniics Aptil ionies N anek oAty Aoty
Natrient 7 = 1) oo in w 10y aw L))
Carbohiydrmes (3/{kg-4}) 110450 130 2 4.2 128 £ 39 150+ 30
Fu (g/(xg 4D 304 2.0 39 08 334043 38 :0%
Nitrogen (g/ikg -4 0.3 £ 0.1 0% 403 09201 0% 402
Crionies M&.‘I&’!Icgm) 67.6 &+ 26.8 827 ¢+ 10 IS £ 23.5 067 + 180

group had lower levels of serum sodium than the mild group
(128 mmol/L vi. 137 ramol/L).

The consumptica of carbohydrates, fat, nitrogen, and
calories for the two groups is compared for the acute phase
and the recovery phase of diarrheal discase (table 3). During
the acute phase, intake of all nutrients was higher for the se-
vere group than for the mild group. Because of the large stan-
dard deviation, tie differences berween these two groups were
not statistically significaut. Calotic intake for the group of
children who did not receive antibiotics was 676 + 268
kcal/(kg-d) compared with 82.7 + 280 kcal/(kg-d) for the
group who received antibiotics. During the recovery phase,
intake of all nutrients was similar for both groups.

Tabi. 4 sho /s that the severe group had a signif cantly higher
rate o: absorpiion of nutrients than the mild group during the
acute stage of the disease (P < 001). During the recovery
phase the rate of 2bsorption of nutrients i;.proved for the mitd
group and became almost equal to the i frr the severe group

Discussion

Shigellosis is associated with a high case-fatality rate, and
many of the deaths due to shigellosis can be attributed to mal-
autrition {3, 14}). In developing countries, dysentery due 10
Shigella is a major cause of chronic or persistent diarrhea.
Therefore, it is irnportant to treat a patient who is infected
with Shigella with eppropriate antibiotics.

The present soudy was undertaken to evaluste whether treat-

ment of diarmnea due 1o Shigella with effective antibiotics
uffecty the intake of food and. ahsorprion of nutrients in addi-
ton 10 reducing the mean duration of an episode of diarthea
{7, 8). ins this study, wnidibiotics were given to the group of
children whese &irvheal Cisease was more severe according
toclingcal »rit:na; the chitldnen in the mild group, on the other
band, received only oral rehydration solution. The group of
children who were treated with antibiotics had bentes appe-
tees and were able 10 absorh numrients more efficiently than
the children in the mild group despite the fact that the chif-
dren who were teated had move-severe disease.

Several stadies have demonstrated that patients infecied with
Shigella have profuse protein loss, which can be prevented
by the administration of antibiotics to which the organism is
susceptible [6]. There is also evidence that children who suffer
from invasive diarrhea also have stunted growth [5). There-
fore, it yeems that treatment of invasive diarrhea with appro-
priate antibiotics may result in an improvement in nutritional
status by increasing both appetite and absorption of nutrients.

The pathophysiologic mechanisms of growth impairment
that resolts from invasive or chronic enteric disease have not
yetbeen clearly established. Anorexia that results from shigel-
losis is associated with growth impainment. Reduction in in-
take of food and avoidance of food are considered major factors
in the rerzrdation of growth caused by Crohn's disease in child-
hood; this retardation can be reversed by providing nutritional
suppout 1o children afflicted with this disease [15, 16).

The energy requirements yssociated with invasive enteric

Table 4. Absorption of numients by patients with Shigells who did or didl pot receive treaiment with asabiotics.

Mern percsen sdvorption of eaitrienss & SD

Avute suge of disease Recovery stige of disesse
No antitiorivg Angibrotics No amtihootirs Anilbiotics
Nuotrient (n = 10) {n=29) P value (n = 10) (» = 9) Pealoe
Carbohydruaes 765 + 27 906 £+ W7 NS 833 + 120 920 ¢ 52 NS
Fa 530+ 359 $80 &+ 148 <058 6.7 + 5.4 40 4 120 NS
Nitrogen 280+ 55 390429 <001 650 £ 1.6 .0 + 13.7 NS
Calones &7.0 4 300 E80 + 330 NS 530 t+ 120 $9.0 + 14 6 NS

NOTE. NS = mot ugnificas.
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infection kave pot been studisd. Many infections, hoseves,
are associsted with an inorcase in the basal metsbolic rate
and & CONCOMILAR Tise in onergy requitements [17]. There-
of approprisie antibictics will sid in treating the discase and
: tential lications, |

The type of food most vuitable for & patieet with invative
entenc infoction neods 1o be derermined . Futare stadies ey

be essential (o seloct an appropriste diet from & varety of

tradittonal xnd acceptable food items.
In view of the emergence of anibiotic resistance to Skigells,
the use of alternste ways of improving nutnition and, terelby,

host resisiance may be the onally choice for the trestment of

imausive dinthes.
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