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RISE FACTORS IFOR FATAL CHILDIGOD DIARRIITA: A CASE-
CONTHROL STUDY FROM TWO REMOTE PANAMANIAN ISLANDS
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Ryder, R. W, ¥, G. Reeves and R. B. Sack (Div, of Geegraphic Medicine,
Francis Scott Key Medical Center, Ballimore, MD 27224). Risk tacters for fatal
childhood diarrhes: a case-conlre! study from fwo remote Panamanian islands,
Am J Epidemic 1985;121:605-10,

Between Seplember 1872 and March 1580, distinguishing features bhetween
fatal and nonfatal cases of diarrhea caused by the same eticlogic agents were
zought in & case-contrel investigation of Cuna Indian children fiving on the San
Blas izlands located off Panama's Caribbean coast, The eight fatal cases of

Eﬂr_”_]@.q (lour associated ‘f_i.rlia'nm,s one with GJ‘?rma fambiia, and lhree
without identifiabie palhogens), which ocourred in a cohort of 186 children aged
less than five years who were followed for seven months, were matched with 24
v;mln'r.-}r1-|pc:-raman::u.mig.r accurring nonfatal cases of diarrhea, Weight-for-lengih
measurements [zlling below the 90th percentile of the reference standard, reli-
ance on traditionsl rather than equally as available Western medicine, and failure
to receive oral rehydration solution were significantly more common among [=tal
than nonfatal cases. lncorporating traditional medicine men with their long-
standing village-wide authority inte expanded community health education pro-
grams that emphasize the importance of sarly treatment of diarrhea with oral
rehydration solution would probably reduce mortality associated with diarrheal
illness in this population,
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Although young children in the develep-  diarches cach year, less than L per cent are
ing world experience several episodes of  fatal (1) The reasons why Lhis praporiion
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Pamama’s Ceribbean coast, Tapile, one
vle (1.0 zmy off shore, measured 1.0 km
by 003 kmoand bad approximately 1,500
inhabitants, all Cuna Indiang, living inoap-
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provimately 150 housing units made of lo-
cal materials. Achutupo, 10 km from Ta-
pile, was af similar zize and population,
Fach island had s own government-sup-
pocted heaith eenter stalled by a resident
Hespilahzation, when
available at Alizandi, a well
cuipped facility equidisiant between the
twr islands and staffed by g well-trained
meadica! tewm headed by a Westorn-trainad
phivsician, All health services were froo.
Oral rehydration solution was readily avail-
island, Meither island had
indigenous fresh waler sources allhough
Tupile had recently installed a centralized
water distribotion system which provided
unizmited amounts of bigh guality fresh
water Lo each dwelling, Defecalion on both
wslands took place primarily in “privies”

nursyg aeghary

necced, wi

able on each

located o small platforms above the acean
wlhich had » uidal elevation of 0.5 meters.

Following an August 1979 eensus of both
ilands, a 30 per cent random sample of the
368 chuldron less than Nve vears of age who
lived on the lwo islands was selected for

civhart. A nutri

inclusion o the proie
tional
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weight (25 kg Sal

which included  Lady
ter Scale [Halter Faporl
Trading Co., West Bromwich, Stalls, Ene-
faetd) mess=ered to the searest 50 ¢ and
rectanbent body length was performed on
erch cohort ehild, Prior 1o the start of the
o Duna Indiar enice-
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L lanse stouls 24 hoursi Pram Septem-
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e TETD thirough Mareh 1980 these tech

nigiars cnnducted  deor-to-deor surveil-

bance sty dows o week for incident cases aof

geute chinrchea. Faele fral eases of diarrben
were delected during Lhis peried: five cascs
froom -
Pite. Three mlelitiinal disnryhea-assoeiated

denths

wl three rases

Fron Achutupo

nochildren Boen prrematuzely were

exchuded from this fnvestization since 1l iy
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probable that they were not preventisble
given the level of care which could be ex-
pected from the health delivery system,
Fotavirus was wden i fed i premoried stool
samples from four esse children, CFordic
lamblia [rom one ¢hild, and ne pathogen
from the ather three children. Our methaods
for detecting rotavirus, enterotoxigenic
Ezcherichiz coll, salmonellae, shigellae and
{7 lamblia have been previously descriled
3

For cach f(atal case of diarchea, three
similarly aped (2 months) nonfatal cases
al diarches causzed by the same pathogen
iwhen one had been identified) were ze-
lected as controls among children from the
same 1zland. Contrels for [atal cases in
wiiich no pathogen was identified were sim-
larly-aged children with diarrhea and wilh
no identifiable pathopen whao had diarrhes
during Lhe two-month period prior v a fatal
case having had diarchea. To identify fac-
tors associated with a merhid outcome, a
standard guestionnaire was administered
to the responsible guardian within two
months of the child’s death for futal cases
and within two months of the child’s having
had diarrhea for nonfztal cases.

We used specially designed computer
subroutines to compare the anlthropomeatsic
data with the refarence population from the
Mational Center for Health Statistics Nu-
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crilion Survey {4). Previoos stedies
vitlldbeted] che use af this referenoe standard
toomeasure the putritional stawes in devel-
conng world children (2% Because an acou-
rite date of birth was not availalile for all
cahort children, only the waight-foc-length
io cl each enild in the September meas-

ment expressad us o4 pereantage of the

referonee mean wes colonlaned

HESULTS

Fatal acd nonfatal cases were similar in
to ame, facility where they were
barrn, sge {ney fivatl received supplementa-

TeaReet

vion olter than breast milk, and nomber of
prople tn fhe household with some income

fable 13 Fatal and nonfatal cise families
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* e DA, One-tailed B ovaloes caleololed By the method of Mantel and Haenseel (80,

kad similar low monthly incomes although
Lhe mmean income of nonlatal case families
(245800 US) was mare Lhan douhle that of
fatal case families (32000 US) {p = G.03).
Mone of the fatal cose Families but 62 per
cont of nonfntal case families (o< D05,
Mizher's exact test) were able o commum:
cate iy Sponish (the athers could speak
only the lacal languaged.

al the surveillinee peried
futal coses were significant]ly miore Hkely

At Lhe starl

than nonfatal cases to fall helow the S0
percentile af welpht-for-length reference
slandard (p =2 0.05) (table 2). Fatal cases
tendied Lo have had more protracted courses
of digrrhea than nonfatal cases but this

difference was not significant. Fatal cases
were also more bikely than nonfatal cases
te have had a respivatory Ulness concur-
rently with dharchea, Skin infections were
coually as common in both fatal and non-
Fatal casrs.

We could nobt demonstrate signilicant
differences belween the places where fazal
and nenfiial enses were broveht for Lreat-
rent ellowing onset of dinrchea (tables 3
aped 41 Fatal cases Lended Looase sourees of
than
cases, ANl parents, nevertheless, apprect
atedd the need for their chilidren o receive
somie

traditional medicine more nanlatal

me farm of tregtment since all cases (o
tal and nonfatal? were brought Lo either the



A RYDER RREVES AND 5alk

Takery 2

L eleraetor

wonf enses of aeete diarchiea aoeoes Ouag Sncn cliidecs aged 24 vears, Sao Blas Ddends,

erttlier VN0 A

tawith
Characierisnie il __I_,'s :L-'\-...-illul.l.:ll ‘..;;:____:_ sk ragje” nowalae®
(R i | (P
Uitk percentile wc'l[..llL"Il:']gi i i3 4 A0 2538 (RR 1

Aupgusl 1979

iNarrhea losting =10 davs Lelore 4l Zh RE RO S R MWSE
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beaith center o Che dradittenal medicimse rhea. Several fueiors appear ta e bimpor-

man, Kleven (46 per cent) of 24 nonfatal  tant dul due 1o the small size ol this stady
aaes and nove of eirht faal coses recerved  anid sl
L‘.-:';I! rebivdration selution on oat least one reaviisd siatmienl

ack ot sinbwtieal power, onle g few
Hicaree, For ovam
pecasion {p = (L05) ple, although aor sigiticant ar lhe RERIREE
fevel, 100 por vent ol nonfaeal cases were

DISCUSSION ercleaively broost fed durine their Hret Tour
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This investigation sought te tdentify pra- cont ol fatal coses, Our finding that elil

merbed vl factors pseocied with diar dernourisbed before they developed
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vrences between feinl snd nonr-
{ota] coses,

diarrhea were bl increased sl of dying
conlinms earlior work (rom Bangladesh (3L
Sigmbicantiv (3 <2 003} mare houschold
members of faral cazes spoke only the local

language  compared with the bousehold
members nof nonfstal cases. Lack of any

ability e romtninioate in Spanish suggosts
a more troditional approach to e which is
documented by the preater reliance of {acal
compared

vwath nonlatal case fomilies on

vraciitional mechicine sources rather than on
the equally us avallable Western sources.
teluctance to use Western mmedicineg 15 also
femonsirated by the pattern of care which

faral case families sousht compared with
T

nondutal caze Damolies, Nonfsial case 1
les were loss hikely than fatal case families
o oeerk any outside help during the fArst

tawn dlave of thors child's illness, Fatal eose
farmilies were kely to seek belp from the
trachitional medicineg sources early in their
child's illmess wlhile nonfatal case farnlies
kept the ¢hald ander observalion at home.
However, when the iliness persisted for
more Lhan two davs, more nonflatal case
familios compared with fatal case families

circumyentexd  the  Lraditional  medicine
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seurces and hrowght their ehild directly 10
the health center. Reliance upon traditional
medicine sources by some parents sugsests
that cfforts o incorporalefeducate a vil
Lage's tracdhiwonal medicinge man into the
primary health care prograom might be help-
Tul, This approack has been used with suc-
cess 110 primary heslth care programs in
Swaziland, Africa (7).

Access Lo health care was not an impor-
tant ouleome predictor in this stody. Both
walands had health centers, TTatal cases were
tore likely than nonfatal cases to end up
i the bospital. This Onding suggests that
fatal cases were sicker than nonfatal cases
but also emphasizes that mmabiiily to get to
the hospital was oot an wmportant risk fac-
tor for fatal cases of diarrhea, Noalatal
cazes were more likely to have received aral
rehydeation  solution fatal cases.
Greater vze of oral rebydration selution in
the nonfatal cases may have been Lmpar-

than

tant in controlling a cluld's illness early in
iz chimieal course and preventing it {rom
becoming bie threatening, This inereased
use also re(lecls A preater relinnee on Woest -
ern medicine among parents of nonfatal
cAses.

Hotavirus infection, although a commeon
cause of pediatric diarchen throughout the
waorld, has generally not been associated
with a high case fatalivy rate (2). The high
rate in this study (four of 50 children with
diarrhen and rotaviruz in cheir stools died)
probahly reflects the generally poor nutri-
vional status of cthe onildren in these islands
L3 per cent of all Achulupo children aged
lzsa than Tve vears and 10 per cont of
similarly aged Tupile children fell below
the 90th percentile Natignal Genter for
Health  Statistics  referance  nutoitional
standard). The relative lack of widespread
use of oral rehwdration zolulion on these
pslands may also have contrboted to the
bigh rate.

In conclusion, famihes of [alal cases of
diagrrhea tended ‘o be more traditional in
there life atyles and relied more heavily an
non-Western sources for health care than
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Fatual cases
likely o have concurrend infections
and b chronically undernourished than
pontatal cases. Nonfalal cases compared
with [atal cases were much more hkelv 1o
have received oral releedeation solution.
These Gndings emphasize the ir‘r*])cﬂ'tﬂhv*
af health education in rural gettings, Farly
treatmient of diarrhea witn cral rehydration
aplution, cmphasis on seeking appropriale
medical care coarly in the course of the
andd targeted nutritional interven-
sheed ¢
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