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AMONG INFANTS WITH DIARRHEAL DISEASE IN PANAMA®
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Apsrract: A survey was made in Panami of the dwellings of 1219 infants with diarrheal

dizeaze who had been examivned for the presence of enterobacterial pathogens

Fach of six

dwelling tvpes encountered differed characteristically Trom each other, bul five ol the slx
tvpes were subislandard and their occupants were af low sociceconomic stalus. Eoteropatho.
penic Fsehericfin cofi, Shigella, and Salwawells, alone or In assacition with ane anather.
were mare [regquently solated [rom infants living in substandard dwellings than from better
kept hovses. The differences in rates among the vavious substandard dwelling tvpes (0.0 1o
102 were nal sienificant but contrasted markedly with the zero infeclion rale ohserved

i the better tvpe of housing,

zerics dealing
with  diarerhes| The first
deseribed the resalls of o elinieal and bacterinlogic
study with 1,819 mfants brooght Tor treatment
Lo Uie awtpatient clinie of the Children’s Hospital
in Panarea City, Republic of Panama®' The
major complaing tor which these inlanpt: were
trealee was diarrhesl discase,

Recent trends in conlrel of diarrheal dizeaze
Bave: Tocosed attentien on the development of

This report s the sceod in a

fisease in Fanami,

techoigues for better clinical managerment of cazes
amid Tor sanitary improvement of the enviromment.

Stuclics b several authors, including Stewart
ef al Y Walt ef of 7 and others,”™ have elearly
demematrated the close associatlon of inadeogquale
sanitation and poor personal hegiene with a high
prevalence of diarrheal diserses and certain enteric
pathogens, Cwher enviroomental factors likewise
may indluence the prezetce and magnitude ol the
diarrheal problem. Anr effert was made therelore
Lo evaluate ihe rele of eerain socioenviremnental

conditions on the mraep of infants with dizrrbeal
disense described in oour ficst report™ znd o
determine whether the type aof housing influences

¢ Plesse aldeese veeuests Tor eeprints 1o Gorgas
Memerial Laboratery, PO Box 2016, Balloa Heizhis,
Canal Fone,

Frooerz 1.
cluded o he stucdy. AL well-kept apartment boile

the prevalence of specific eoterabacterial patho-
FLR

STETTICNRS

Az cutlined in our first repocl”'! pertinent data
far ench infant were abtained by inlerview with
the parents of the child an the time of Lhe visil
Thiz  included age.
address, and length of residence at the sddress
Concurrent chservalions on the tvpe of
construction of Lhe bowse were recarded
visits 10 the area of residense oozt cases.
he remadning houses, asaally these foom remote
rural arcas, Lhe
interview records,

to the clinic, DATTIEE, SN,
SIVED,
e
Tar
tvpe was estimaled  from Lhe

Additional nfermation on the Lotal numbier of
housing units, the number of persans inoeach type
of dwelling, and the proportion of the popalzlion
of DPanama City with scoess 1o certain water
supplics aned wodlets within the city Limits were
estimated Trem dita o the eecords of the “To-
slituta de Vivienda v Urbanisme™™ {Housing and
Urhanizatien  Instibater and  the Ma-
cinrales™" (National Census Bureau ).

All the information recorded veflects the hous-
ing conditions of the infants with diarcheal dis-

“{ensas

case,  The bome visits te the patients e

possible a classification o the dwellings accending

=

Photagraphs showing representative bypes ol dwelling of 1he intantz with diarcheal <disease in-

nir in hetter @i

mltifamily tenement Lyilding in older section of Ciry, O, cluster of mal
- (nl v

a of Panuma Citv, B, Lwostnry, wosckelen,
sshift squattier shelters o Lthe center

of Panama Cite, T simple, semirural 1vpe of house wilthin city boundavics. B, single-Tamile hoyse in serai-
wrhan arca of a town near Pasama Citv, L osingle-roam reral dwelling with el walls and thazehed roof.
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TagLe 1
(dassificarion of dwellivg by arex of residence, cor-
sbrwclion, and socioecanomic stafus of prcipants
S e

Yrea of resicdenco: Iwelling

ancl vomstracii e aralus
Panama Cily
sinele-Tamily hoises
or apartments 1 Micldle o hizh
Multitamily lenesents 2 Low
Syaatter =hanties A Very low

Fouystic howses 10 semiruril
arcas sillan ity limits 1
Aregs near Panama City
Varvied, simgle- wnd poati
{emiby structures; urbsan

Levw o maddle

and semiaurban 3 Luow
Fus=lic and varied
flsvellings, rural f1 Vary liw

s area of residence and fvpe of consiruction,
Six tvpes of dwelling were thus established, Four
m Fanama City and two in nearby areas, as shown
in Table | and Fig 1, A-F. The
descriptivas illustrate the differenl tvpes encoun-
tered and the lving conditions of the childeen
included in the study,

il lowernge

eelling Type 1

These are well-kept single family houses and
areas  of
Panama City occupied by middle- to high-income
tamiliez, The plumbing in most units is cormected
ta the ciby sewage system, sume Lo seplic tanks.
Toilers genersllyv are in good or excellenl condition
atel are uzed exclusively by the [amily. With
very few exceplions, piped city water serves Lhese
b ses,

apartments (Figo 1, Ad in the Letres

Paailing Type 2

Locatea in the older. congested section ol
Papama City, these rows of wooden, two-storey
mullifamily tenements (Fig 1, B owere built at
the start of the centory. The living conditions
of the accupants | large. low-income families | are
ceowded, Usaally there ave only une or twin sets
of tedlets zned sinks connected to the city sewers
an each loar of the tenement and must be shared
byoaogreat number of families,  Besides [t
inadequate. these sanitary facilitfes are generally
dirty and in poor condition. Water for cooking
must be carried L the individual rooms wheee

a make-shift kitchen, consisting of a small kero-

BEOUKANY AND "'.;n.!-ii:rl'l'i.i{

sene burner and w few pots and pans onoa table.
is locatod weside or just outssde of the door, The
bitdings  are  vsually  not
though individuxl differences cxist among families,

well-maintained, . al-

Dueelling Type 3
These are clustered  groups  of  make-shift
supiatter shelters lacking hasic sanitativn services
(Fig. 1.4
materials roin, wood. blacks, or even cartthaard |

Constructed wiih used or discarderd

thiey are put up avernight in any available space
fip serve as “tempornry’ habitations,

Shanty setllements are dispersed around Pan-
ama City on unuscd - government  or privately
swned laeed . thus adding te eritical urban prob-
lems, Sguatter eommunities result from roral-to-
migration of the popalation, swing 1o
unzatisfactary socioeconomic conditions and igno-
rance 1 the rural areas.

The familivs living in these substandard shelters
are ol very low socipeconmmic states, lack running

urlun

water, and oumerous Tamilies share a4 few m-
provised pit privies. A few public faucels served
by city water are available to every 70 to 30
amilies,

Pueiling Type o

In 14960, the boundarics of Panama City were
extended into outlying rural sreas; thus many
inhabitants (low- to middle-income Tamilies) dre
within the city limits, buet live woder roral or
LEirurad Most howses are simple.
single-etorey, low-cost dwellings of cement blocks,
mud, wood. vroa cambination of these. with tin
er tiled ronfs (Fig, 1. IV Few two-storey. fwo-
family umits exist. Piped water, from the ity or
leal community supplics. reaches about one-third
of these dwelligs, The remainder of the popula
tion haz access to private or public wells, or
uhtains drinking water from unprotected surface
SOUTCES

conditinns

I most instances, lodlets are poor amd anwde-
quate; usually pit privies are shared by many
families. However, most houses seeved by piped
water have indoer flush-toilets connegted 1o septic

tanks
Dwellimy Tvpe 3
Housing i gencral is of varled construetion

and Jocated in towns near Tanama Ciey (Fig, 1
. Thev comsist of hooses, tenements, ol
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Seley fod sowaraey facilities gvadfleble (0 the popaietion af Pamama Crlvd by dicelling Lvpe

Paprulition densiry

Kysims=

I*eesaims Persans
Frwelling  No. ol et T per
tepet o dwelling- Population  dwelling dwelling s
1 15,314 73905 4.8 2.9 1.7
2 JBAT4 4.3 1.7 oty
2 vt IS b7 Al
4 X, 4.5 e | 24

i
Trsfitutn de Vopionds v Urbunismo, Punemd 16965,
T Arconding 1o the clabsifteation shown in Table 1.

shanties similar to those in groups 2 throegh 4
in Panama Clicy, Mos! are served by piped water
from local gogueducts or from deilled wells oo or
near the premises. In commurdlics lacking cily
sewage, seplic tanks are the most common facilics
fir the disposal of exercla, Few houses have
indaar  ush The inhabitants can be
chiracterized as low-income Lomilies,

fortled s,

Dreelling Tope 6

These are rustic dwellings of the rural areas,
The most fregquent tvpe consists of walls of wood
or guidsha® They have tin wr thatched roofs,
packed-clirt flsors, wned consist of a single foom
for the entive family (Fig. 1, Fi, Domesiic birds
and animals woander inoand out of the house at
will. Mamy of the animals also sleep indoors
with the family,

Water =ources are Inadequate or lacking in
zoime cominunilies, The few dnlled wells pre<ent
The
latter are wsually constrocted by local selihelp
Muost ot the time

are either mdividually ewned  or puhlic,

groups or by the government
these wells are defective due to lack of main-
tenance by the community. They are usually
located some distance Tram the dwellings and are
used by many families. (Mher major sources of
witer are unprotecied surlace waler from slreams
rivers. and lakes,

Toilets are almost nonexistent, and the few pil
provies are shared communally,  Theze Tomilies
are of wery low socioecanomic condition,

& Made |I_‘-' ]'I|.'l:=1.|."]"iI'IL: aormiwture of mod o straw
on g framework of wooden slats from shrghs and
smill Erees.

Prrvenluage of popoalation wilh access in

city Dbl Cire S Bt N
At willa waler  sewiae fanks privies  facilinies
GRG 1.4 11 20 121 127 24
LR 0.7 4 O 173 ¥ 20
i d 1.5 0.2 o 2.7 7.1 1]
Ja 4.3 UL 0 P L) B30 1.8

es-heeed on Thgeres i Cemsny Y dodowaler oe F880, Vol IT, Cfudond ofe Paonsmd. Ireceddm de fetodicfica ¥ Cranar aug

RESULTS

Table 7 summarizes populastion density and
certain selected waler supplies available o the
populalion of the metropolitan area of Panama
City by dwelling tvpe

Aboul 27% af the total population of the oty
lives in well-kept Bomes amd apariments ovpe |
hawing muclern sanitary conveniences, The ather
TR oecupics substandard bousing tvpes 7,5
and 41 where sanitary Taeilitics are notoriously
inadequate, OF the total pepulation of the city
about 607 lives in tenement slums, 79 in shan-
ties, aned 6% in rustic houses

Fewer than twoe persons per eoom is charac-
teristic for dwellings of {vpe 1. while 2.4 to 3.1
oecupants per oo is typical for dwelling types
I3 and 4

Althoogh city water reaches most dwellines
CTabile 2. utilization is limited for maoy Families
of tvpe 2 and type 3 dwellings because the source
is distant frem the dwelling. Occupants of houses
im semtieural areas (lvpe 40 within Pananm Clew
iake their water from waried
including unprotected streams and springs

|I]I'Il.|!-' SURLITE

For dwelling types 1 oand 7, the most comnmen
means Tor disposal of excreta are flush-toilels
conneeted tocity sewage, bul residents of the
alum tfvpe 7 share zuch
communatly, For those living i shanties {type 30
and in orustic. semirural dwellings {bepe 40 pit
However,
in the latter two growps, an appreciable number

Lenemernts facilities

privies are the usual means of disposal

of households has ne sanilare Tacilities for excreta
dispazal.
Table 3 diarrheal

shows that most cages of

disease came from urban housing in Pavama City
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Provaleace of exterobacterial pathegens fn mfanis with diarckeal divaae by dwelling tvpe

Prweelling M of snlants

"'u'l\:'. S HE RN el 1

1 L Q41

2 aid R

i a1l f.Ad

4 115 10,24

3 6T i1

f (RS i
Tustal 1,514 7.0

* Avcording 1o clasilicatisn shown in Table §

1 Enrerepathagenic K [T

I Twa infants kad EEC and Salmonrifa; anothes had EEC
§ o infant had EEC and Solmomedic.

atd ather nearby towns, Infanis from the tene-
ments {43.53% 0 anmid shanties (223590 made up
the bulk of the city cazes. while those from rural
housing (tvpe S0 accounted for 195 of the study
pirpulation. A small number of cases (5 77%) was
represented by infants from arban houses
communities other than Panama City (fvpe 50

The prevalence of enteropathogenic £
Shegelle, and Salweonelly by dwelling tvpe s also

ol
Table 3, These organisme alobe or in
wilh niare
gquently iselated from infants Hving in substandaed
dwellings than hierter-clazs The
dif terenves in rates among the various sebstandard
dwelling bypes were aot significant at 005 level
when tested by the chissoquire Lest

The twir mast frequently encountered pathogens:
were [ Qa5 1B5 and O128:B12.
C30 af 34 E. coli D35 :R: wene dsalated Trom

infants lving in tvpe 2 dwellings, while E

showin 1

AEsOCIALINN aner another,  were re-

[ reH houses

coli Twenty
rinls
0125:B12 was more equally distributed ameng
3. and f. For other
pathogens. the numbers were viry small.

infanls of dwelling [vpes 2,

DISCUSEINN

DHarrheal  discase  assogiated  with  infectious
apents s influenced 1o a large degree by social
and environmental conditiens present inoa given
aren. The demanstration of specific or sinegle
environmental factors as contribulors 1o higher
presvatence of dizease is at times difficult. Recent
studies, however, have azzociated specific sanita-
tinn deficiencies with hizh rates of enteric disease.
For example, Beck, Mufiez, and Sevimshaw pre-

sented evidence for correlation hetween  high

Vlan=e harboring pasticular pathogens 050

R4 Klrpella St il
al Al 0o
=7 ] 1.1
il g7 1.0
70 2.5 0.5
Al 1.5 17
[ 0% k7
A 1.7 1:2

wnel S&rpeiis

Shigella rates and lack of sanitary facilities, poor
housing, limited water supply. and poar perzonal
hygicne in Guatemaln.' Schliessman ef wl.. m
the United States ubserved that there were nearly
Pwice as many cases of darrhes amuong persons
living in dwellings having outside privies than
amotie these whose houses had indoor toilets!™
Watt amud his sssociates, also m the United States,
neted that i oaress of inadequate sanitary Jacil-
howsing, and Shipellu
the  agor diarrhesl

itiEs,  ponr lsw Emcorme

TCCTIONE  WeTe: cause of
disease.'™

We have actempted to relate prevalence of
sprecilic enterobacterial pathogens to the tygue ol
dwelling perupeed. by indants with digerheal dis-
ease. The dwellings were considered a uselul sl
sabisfactory index of social and ecomomic infiu-
ences on frequency of mlection since they re-
flected, in most tespects the sanitary condition
prevalent in the houschohi

ae encial elaze of the dwelling inhabitants, the

Sinele factors such

degree of  overcrowding,  the availabelity and
guality of water, and access to adequate excreta-
disposal facilities were nol considered individoally,
The type af housing with its inherent sanitation
deticiencies and domestic comdifions was taken as
a4 whole.

Each of the six dwelling types differed charac-
teristically fram vach other. The well-kept urban
[y exhibited strue

tural and sanitaey conditions far superior to those

bames aned apartments Dy
of the other five groupes Fnterabacierial ||'.L‘-_llu-
gens were nal isolated Trom the infantz Jiving in

these dwellings,  Tenement banldings in Panama
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City teype 20 owith their substandard  housing
units were slightly better structuraliv chan che
brwest cliss of dwellings, the sguatters’ shantics
of the city Clvpe S0 amd the rural rustic houses
Clvpse 60,

Infection rates Tor enteropathogenic £ roli,
Sfergelin, amd Sodmonelly among infants Crom the
graups ol
rrasted significantly with the zero infection rate

VAT substandand  dwellings con-

ohzerved 1o infants from the better-ty e housing
1tvpe 1)

Thus, it would seem that slthough there were

aprpreciable differences in the gquality of dwellings

? through

the environmental and social conditions in-

Huenging infection with these pathugens  were

among the varous subsbindird lvpes |©

i,

simlir.

Other wartables may conceivably e just a=
impmirbad s tvpe of dwelling Broch ef !, Toond
that in certain Cruatenialan villages the habits of
the people and the densitv af the populiation were
mare impartant determinants of diartheal dispazes
than the type of housing ™ The
lbvimg, in general, likewise influences enteric infec.
tions,  Shigellosis, for mstance, has alveads be-

statuband of

come @ relatively rare disease inothe mast eco-
favored communities  where water
supplies are tsually best developed.'™ O
alber hand, health autherities soill consider that
nit single faclor approaches the signalicatee of a
sade, adenquale supply in reducing the
prevalence of enteric infections'"'

{omhined cimmumity and indicidoal efiorts
supported governmental  sgencies  become
necessary in laege areas of the world i owhich
eiterie infections and disecheal dizesses gre =till
serios health problems
adeguate. housmg, provision  foroa sale water
supply  within each dwelling. o
removal of human excrement, ard improvement
in the geneeal standard of living will undoubrediy
e accompanied by oaoslenilicant decrease in the

il iy
the

water

Ty

Planted programs for

prossilile, sl

ROPATHOGESTE TACTERLA 041

fregquency aml severity of diarrhesl diseases due
Lo enleric infections.
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